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LAST YEAR AMERICANS BOUGHT
MORE FORD TRUCKS THAN ANY
OTHER TRUCK...EVER!  253%
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The final 1988 truck sales reports are newly designed Rangers and Bronco [ls,
in—and Ford breaks the all-time record for distinctive Aerostar mini-vans, roomy
light truck sales by division in a single vear  Econoline vans, Club Wagons and big Bronco
with 1,442,395 trucks sold, according to utility 4-wheelers.
1988 calendar year manufacturers’ reported And Ford's a two-way winner —it wins in
retail deliveries. More than Chevy, more than loyalty, too—with the highest percentage of
Dodge, more than any other truck line. The repeat buvers of any full line of light trucks*
highest truck line sales in history! Ford is Continuing innovations and technological
America's first choice for a tough truck advances help make Ford Number One.

.

line—for rugged full-size pickups, *Rased on 1988 New Car and Truck Buger Study

This One

FORD TRUCKS UMY TWAAR I
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Joo bad
theres no such

thing as
‘scratch and taste”
advertising.

Nothing we could say in an ad would impress you as much as
simply tasting our cigarette. Because taste is what is so impressive about
Merit Ultra Lights. A richer, fuller, more satisfying taste than you'd ever expect
in an ultra light. The secret is Enriched Flavor™ Only Merit has it. Which is why Merit
Ultra Lights is one of today’s fastest growing brands. Taste one yourself.
You'll find it indescribably good.

Enriched Flavor™ ultra low mrﬂa solution with Merit.
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MERIT

— Ultra Lights

r
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Merit Ultra Lights

SURGEON GENERAL'S WARNING: Smaoking
By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight.

O Philip Maosris Ing, 1989

Kings: 5 mg "tar,” 0.5 mg nicatine av. per cigaretta by FTC method.
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EDITOR'S NOTES

F YOU'RE a baseball manager,

you dream about permanently

managing an all-star team, the
kind that plays only once a year, inJuly,
in the All-Star Game. If you're a movie
director, you dream about having Stal-
lone, Douglas, Cruise, Streep, Weaver
and Cher all in the same movie.

Magazine editors have dreams, too.
We dream about having the top writers
all working with us at the same timg in
the same issue of our magazine,

I've been lucky. I've already lived out
my dream once—in our July 1986
“Building Of America" special issue.
And now, ['ve gotten to do it again,

There is a special section in this issue
of POPULAR MECHANICS that is truly
an editor's dream. “The American Ad-
venture,” beginning on page 17, is a cel-
ebration of all the things you ean see, do
and appreciate in this great land. It's
also probahly the greatest gathering of
literary talent you're likely to encounter
in 1989, Here's our lineup:

Scienee fiction writer Michael Crich-
ton's best-known work is The Androm-
eda Strain. He also wrote The Great
Train Robbery, both of which became
popular movies. His Iatest novel for
Knopf is Sphere. In PM, Crichton takes
you on a tour of America’s spaceports
and tells you about the people and places
that are getting us back into space.

Az host of ABC's “American Sports-
man," Curt Gowdy has traveled to
many national parks. But his favorites
are the smaller, less visited spots still

4

unspailed by the erowds. Here, Gowdy
lets you in on his secret places.

David Halberstam, Pulitzer Prize
winner, former correspondent for The
New York Times, and author of the
best-selling book, The Reckoning, has
worked in such exotic places as the Con-
goand Vietnam. But one thing he
shares with those of us who lead more
mundane liveais his enduring love affair
with the car. Here is his true confession.

William Hoffer, author of Midnight
Express, is a regular contributor to PM.
In fact, this issue's steam train cover
story, “Born Again,” (page 117) earries
the Hoffer byline. His latest book, Free-
fall (the story of the Air Canada 767 that
made a deadstick landing at an aban-
doned airfield) is based on his article
that originally appeared in PM. In this
issue, Hoffer shows you places where
old-world craftsmanship and pride of
workmanship are still alive and well.

Rick Mears lives in the fast lane, Lit-
erally. Winner of the Indy 500 three
times and numerous other races, Mears
talkes vou on a personal tour of his favor-
ite driving roads,

George Plimpton's forte is hands-on
Journalism—amply demonstrated by
his books about quarterbacking the De-
troit Lions and making a movie with
John Wayne, and his exploits for us in
the cockpit of a U.S. Navy F/A-18(*Life
Begins At Mach 2,” page 75, April "86),
For this special issue, Plimpton went on
another ride for us—on the five hottest
roller coasters in America.

And lived to tell you about it,

Pulitzer Prize winner John Updike
has had so many books on the best-seller
list that it would take virtually this en-
tire column to list them. For “The
American Adventure,” this member of
the National Academy of Arts and Let-
ters visited America's sacred places
—our most popular monuments—and
explored the incredible engineering
that went into their construction.

Bob Vila, best known as a POPULAR
MecraNICS Contributing Editor (his
column, Old House Restoration, runsin
every issue) also finds a little time to do
i television show for WGEBH in Boston
called “This Old House.” We called on
Bob's expertise to take us on a tour of
some of this country's preatest restora-
tion sites.

Basehall Hall of Famer Ted Wil-
liams, the last man to hit .40) in the ma-
jors, ended his baseball career with
every accolade possible, then turned
around and started a second career as
one of the world's greatest fisherman.
And he tells you all about his favorite
fishing holes in this issue,

So? Is that an all-star lineup or what?

"Til next time.

(Hdham
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If you wanl to add star quality to your home improvement  in and get a home project video tape for only $1.98. The tapes
projects, Black & Decker’s got the ticket. Just gotoyour local  available are: Decks, Three Season Porches, Storage Projects,
retailer and ook for our Build It With Pride promotion. and Basement Remodeling.

Then purchase a high-quality Black & Decker tool. You'll be When you receive the tape just settie back and enjoy the
able to choose from among 19 circular saws, sanders, jigsaws,  movie. Then get to work, And be a star in your own home,
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Eyes On The Skies

ONGRATULATIONS on a
great magazine and the fine arti-
cle on the Boeing T47-400 in
March 89 (“Big Bird," page 74). A fel-
low student and 1 are very interested in
the field of commercial aireraft and we'll
be mounting the T47-400 poster on the
wall in our dormitory. We always ex-
pect the best from PM and we get it!
THOMAS A. GRIFFIN
FAULKNER UNIVERSITY
MONTGOMERY, AL

Your cover story contains an error, You
say that “while 747s have been lost to
human error and human intervention of
more hostile sorts, no 747 has ever
erashed due to a me-

could not pull skiers like the 30-hp John-
son it replaced. As you know, it did not
last long onthe market.  R. A DISESA

MADERIA BEACH, FL

Work Or Play?

[ was extremely disillusioned with your
latest “Compact Commandos” truck
test (page 51, Feb. '89). Your testing
eriteria were more suited for evaluating
sports cars than trucks. A better com-
parison would be hauling a full load of
rock and bricks to the dumps. You did
not load 20 sheets of Ye-in. drywall in the
cargo bed during the pickup perform-
ance tests,
ROGER PLACZEK
SAN DIEGO, CA

chanical failure." A 747
has, in fact, erashed due
to mechanical failure. A
747 erashed into a moun-
tain in Japan when the
aft pressure bulkhead
failed, dizabling the rear
control surfaces,
MARKSTEPHENS,
LE NAVALSTATION
SUBIC BAY,
PHILIFPINE ISLANDS

You're correct that a fail -
ure in the pressure bulk-
head of the JAL 747
caused the crash. But in-
vestigators from Boeing,
the National Transpor-
tation Safety Board, and Jopanese au-
thorities determined that the bulkhead
crack was caused by a human mainte-
nance error, nof an inherent structural
flow. Whether or not the Boeing 747's
perfect record still stands awaits the in-
vestigation of United Flight 811, which
suffered an explosive decompression
over the Pacific on Feb, 24.

Not A New Angle

Your article “Year Of The Sterndrive,”
(page 98, Feb. '89), with its reference to
the “breakthrough L-Drive," is about
32 years late.

In 1956-57, I installed a marine L-
Drive unit marketed by Fagil Cpach
Co., which consisted of a Crosley 4-cyl-
inder auto engine, marinized and
mounted in the vertical position, with a
universal-type connection into the 160°
turnable hull-mounted drive section. It
had dual carbs and good speed, but

March '8%9: On sale at time of
intense scrutiny of the 747,

Many owners are using
compact trucks as sub-
stitute sports cars. We
structured our test with
this in mind, while not
ignoring the payioad in-
formation.

Healthy
Advice

Asaloyal PoPULAR ME-
CHANICS reader and a
Victorian house lover, |
was intrigued to see Bob
Vila's article on restora-
tion of iron fences (“Old
Home Restoration,”
page 32, April 'B9),

I did some research before beginning
my iron fence restoration and there is
one important fact that came to my at-
tention: Sandblasting can be hazardous
to your health. According to the Lead
Poison Control Unit in my county, any-
thing that was painted prior to 1940 {like
an antique house or iron fenes) was most
definitely painted with lead paint.

The process of sandblasting sends a
cloud of grit and lead paint particles into
the air. This cloud earnot be contained,
thus posing a health hazard to the user,
children, pets, plants and neighbors. So
please don't sandblast or power sand old
paint.

Use a heat gun to remove most of the
paint, and follow that with a semipaste
chemical stripper. Use goggles, gloves
and face mask for your safety. And I'm
sure your neighbors will thank you for
not sandblasting. TOM FLAGG
JERSEY CITY, NI
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75 YEARS AGO: MAY 1914

Flameout

Fire was the enemy, technol-
ogy the defense, three-quar-
ters of a century ago when
this innovative fireproof suit
adorned PM's cover. The
“Salamander"” was made of
two layers of specially pre-
pared canvas. Water deliv-
ered by a Yein. eonnection to
the firehose coursed between
layers. The suit featured an
enveloping shower of water
that plummeted from a noz-
gle in the fireman's hat, and a
constantly replenished air
supply that allowed penetra-
tion to the fire source.

50 YEARS AGO: MAY 1939

Aero Evolution

Noted writers have always
found a home in PM's pages.
Back in the second decade of
the tumultuous 20th eentury,
it was Rudyard -
Kipling's turn to en-
lighten our readers.
Kipling discussed |
man's continuing |
conquest of time
and space with ad-
vancements in the |
“aeroplane.” “The .- 5
time is near when |
the word ‘inaccessi- |
ble' will cease to |
have any meaning.” |

The airplane’s lntest ad-
vancement: Glenn Curtiss's
enclosed-cockpit flving boat
undergoing tests on Lake

Keuka, New York.

Fold-A-Plane

Isolationist America none-
theless foresaw the need for
improved military airlift 50
years ago. And the result
was the swing-tail “flying
box car.” Our cover illustra-
tion depicted this unigue

A NEW ERA IN LIGHTING
POPULAR’
MEGHANICS

P

to the battlefield was also en-
visioned. Designer Benny
Howard, a noted airplane
racer of the period,
planned a T = 22-ft. car-
go hold in a twin-en-
gine aireraft eapable of
lifting 4 tons.

25 YEARS AGO: MAY 1964

freight carrier ina peacetime
role, but moving light tanks

Home On

The Range

Early signs of America's pas-
sion for life on the road mate-
rialized in thiz office/house
trailer designed by a New

York executive, The tractor-
hauled trailer boasted not
only living accommodations,
but typewriter, dictaphone
and filing cabinets for road-
sidle office work.

Acrobatic Sub

By 1964, Nautilus had tran-
sited the Pole and Triton had
girdled the globe. Navy plan-
ners were looking for new
underwater worlds to con-
guer, and they thought they
may have found it in the
“windmill sub,"” a fascinating
contrivance that dispensed
with conventional stern-
mounted propellers. Hull-
width propulsors revolved
around the sub's girth. The
variable-pitch blades al-
lowed the sub to stand on its
tail, spin 360°, even fire mis-
siles from a special bow tube,

Indytech, Then

A year previously, voung
Jimmy Clark had come with-
in a whisker of defeating the
beely front-engine Offen-
hauser roadsters that had
dominated the Indy 500. Our
report on the '684 Indy antici-
pated the return of Clark's
rear-engine Lotus—d400
pounds leaner, stretching
fuel and tires to new effi- .

ciencies—and the death-
knell of the front-engined
behemoths that marked
Indy's early years. ™




INTRODUCING THE PLYMOUTH VOYAGER.

A 2.5 LITER TURBO,
SEVEN PASSENGER SPORTS CAR.

IT TAKES A TWIN BALANCE SHAFT ENGINE,

OPTIONAL TURBO WITH A 0-60 TIME OF @ SECONDS
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News Of Tomorrow's Technology Today

| on early 2135t century
 mission rappels after
samples while another sets up a
‘weather station.

a

i

o
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WASHINGTON, DO—Tar-
geting Mars, Phobos and the
Moon, NASA's Office of Ex-
ploration has unveiled its
vision for the first round of
manned interplanstary mis-
sions. The migsion to Phobos,
proposed for the opening
vears of the next century, isa
Lotally new concept. Its goal
is to develop the Martian sat-
ellite as a science and staging
arvea, paving the way for fu-
ture exploration of Mars,
Under the proposed
split/sprint mission profile, a
transport craft earrying ex-
ploration eguipment and re-
turn fuel would be launched
on 4 minimum-energy trajee-
tory, Then a manned craft
would cateh up on a high-en-
ergy sprint trajectory, ren-
dezvousing with the cargo
ghip in Mars orbit after a
flight of about nine months,
Twao of the erew would be
dispatehed to explore the
surface of Phobos in o lander
carried aboard the cargo

ship. The others would re-
main in orbit, performing
Lhe various experiments
through teleoperated sur-
fice rovers.

The same technologies and
biasic mission profile could be
used for a manned Mars mis-
gion, now slated for 2004,
Both Mars trips would also
require the development of a
low-Earth-orbit transporta-
tion depot to assemble and
fuel outhound spacecraft,
and recover them on return.

Closer to home, an obser-
vatory on the dark side of the
Moon would push back hori-
gons of astronomy another
giant step. The lunar site is
ideal because it combines
clear-zky viewing conditions
with a stable platform for the
kind of large instruments
that eannot be used in orbit.

Two manned and two un-

Eddor Tirm Coke
Agslstant Edior Abe Dlane
Conttibits: Mike Fillon

Pooil Rl

manned cargo missions
scheduled for 2005 would be
required to set up the appa-
ratus. Rather than building a
permanent habitat, astro-

NASA Declares A Bold Agenda For 21st Century

nauts would live in landers
for the full length of each 20-
day mission, and commute to
experiment stations in
unpressurized rovers.

Highlights This Month

B Sensor Wars—The fight to improve
infrared target spotters heats up.

B Coaster Mania—The Pipeline may soon
be America’s hottest thrill ride.

M Special Effects—The technology of
illusion takes on new sophistication.

B Muscle Building—The reason
electrostimulation may replace pumping iron.
B Sun Power—Refinements in construction
and lower costs rekindle our interest in

solar energy.

B Tanker Topics—Upgrades enhance
the workhorse KC-10 refueler for

tactical missions.

B Atom Probes—New techniques for
observing one of the smallest constituents

of matter.

POPULAR MECHAMNICS ® MAY 1985

{Mare Tech Update on page 12)
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Check Fnr
IR Sensors

SEATTLE, WA—A
44 million facility com-
pleted by Boeing will
FII'P'I]I“ real-world cali
bration of the infrared
(TR} senzorz uzed in the
rrowing number of 30
and smart weapons.
Simulations of m wi'u;'
and stationary Ltarget
el EH Erllll.llll.i I| "-'.I !I A
IR beam passing through a
series of three hyperbolie
and parabolic
the larpest
10 in. across, The mirrors
| expand the beam to 36 in.
across. [t then passes from
| the high vacuum, liguid-ni-
I'_j'|_||_(|'r'|-i_'ul|:.|-1'i |l||'. il:".— -C_'llill:l-
ber through a $1-in. zine

mirrors

of

NEW YORK, NY—The sci-
ence of cinematic illusion
continues to advance the
state of the arts.

In one upcoming movie,
the containment vessel of an
abandoned nuclear reactor
has been sealed and filled
with 7% million gallons of wa-
ter. Therig provides the back-
drop for “The Abyss,”
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Englneers in optics chamber,
seen from IR sensor.

window—the
world's larpest—to enter the
zensor chamber. There, the
sensor, mounted on an ad-
justable bench, 12 tested at
temperatures and pressures
simulating orbital environ-
ments.

o ;s —

New Twist
In Coasters

CLEARFIELD, UT—A
unigue design will enable the
latest roller coaster from Ar-
row Dynamics to perform
airplane-like snap rolls.
Scheduled to be in work-
ing-prototype form within
the year, the Pepeline con-

4 ecept will work by placing the

car's center of gravity right
between the rails.

Also, unlike present coast-
ers, pipeline wheel assem
bliez have identical pairs of
road wheels top and bottom,
20 CArs Operate as comfort-
ably upside down as right-
side up.

Spiraling and plunging.
the Fipedine raises thrill
rides to new helghts.

LEVEL WITH
CAR'S CENTER
OF GRAVITY

adventure movie set 2000 ft.
beneath the Caribbean.

By far the largest freshwa-
ter, filtered filming tank ever
constructed, the reactor ves-
selis 209 it. across and 55 fit.

| deep. It houses a full-size

model of a submersible habi-
tat called Deepcors.
Smaller in scale, a new

an | generatlun of electronic

TIE ROD

STEPPER MOTOR
/

|
=

,'J

BOOM-AXIS
BALL ACTUATOR

%

SLEW CONTROL

STEPRER MOTOR

equipment is allowing TV
studios to create convincing
special effects affordably.

Paramount Pictures' “War |

of the Worlds" remake pro-
vides a good example. An
advanced motion control
camera, which is computer-
driven along 12 axes, films
sequences of camera and
model movements controlla-

superimpaosed o realistically
combine elemeants filmed in

Light & Mation of Toronto's
motion control camera |left)
filmed “War of the Worlds™

spaceships [below left). Sets

were anchored in reactor vessel

{right] to produce “The Abyss”
scene [below).

ble to within %, a0.000th of an |
inch. The sequences can be

Filmmakers Press Limits Of Special-Effects Tech

miniatura with live action.
Ampex ADO digital-effects
equipment was used to fine-
tune alignment of motion con-
trol shots, and to paste
images, such as ray-gun
blasts pulled from other
sources, into appropriate po-
sitions on the videotape.
Using these techniques,
shots that would have laken
maore than a month to film
were videotaped in a week.

CONTAINMENT
MESSEL WALL U

P

POPULAR MECHAMICS ® MAY 1989




WEAHINCGTOM UNIVERSITY FHDTO

innovator Delitto
pulse through electrodes on-\.
weightlifter's back.

Soviet Electromuscle Building

ST. LOULS, MO—A way has

8 been found to increase mus-

cle strength with jolts of
high-intensity electricity.
Although the technique,
called nearomuscular electri-
cal stimulation (NMES), has
long been used by Soviet
Bloe athletic teams, it has
baffled Western researchers
hecause pulses strong
enough to be effective always
caused unbearable pain.
Now physical therapist
Anthony Delitto of Washing-
ton University has discov-

ered that sensory response
ean be blocked by using very-
high-frequeney current in-
terrupted about 50 times per
seconi.

“The high frequency
blocks sensory nerve re-
sponse and allows the subject
to endure high levels of cur-
rent,” Delitto sayvs. Pulses
from a generator he devel-
oped in eonjunction with
Electro-Med Health Indus-
tries can be 20-times stron-
ger than those from earlier
machines.

Solar Power: Boosting Efficiency, Cutting Costs

NEW YORK, NY—Solar
power research has made
major strides toward the twin
goals of cheap, endlessly re-
newable power for Earth use,
and lightweight, reliable pow-
ar for spacecrafi.

Dedicated this winter, NA- g
SA's new Power System Fa- |

cility, at Lewis Research
Ceanter in Cleveland, has be-
gun work on a solar power

module that will supply 75 Kw |
of continuous electricity to |

Space Station Freegom.

The main test area of the
6.2 million facility is an
8300-sq.-1t, clean room,
where 90 percent of airbarme
particles can be filtered.
There, a system of cables
and counterweights will sus-
pend a B0-I.-dia. salar con-
centralor for testing In
simulated zero-G conditions.

When its 19 graphite-ep-
oxy panels are assembled In

prospect of cost-effective so-
lar power.

Whereas conventional
cells are only about 18- 10 20-
percent efficient, the new cell
converts 31 parcent of solar
energy to electricity.

e

By stacking a gallium arse-
nide cell on top of a silicon
cell, it captures energy froma
broader spectrum than a sin-
gle element could.

A Frasnell lens concentra-

= e
CLEAN-ROOM
AIRLOCK DOOR

tor intensifies the fight before
it hits the cells. The new tech-
nology brings the cost per
watt for photovollalc power
down to $4 1o §6, compared
to 5100 per watt in the mid
1970s.

CONCENTRATOR
- SUSPENSION
- ' ECLHPMENT

TOFFICES AND
ECHIIPMENT
ROOME

BEARA L ETRAT N

Newly dedicated Power System
Facility |[above) will develop
subsystems to be integrated
Into Space Station power
supply {left), comprising solar
dynamic and photovoltaic
modules. Fresnell lens
cancentrators [below) focus sun
2 on Sandia’s photovoltalc cells.

space, the concentrator will
be part of the Station’s solar
dynamic power module
(SDPM).

Using focused sunlight to
heat the working fluid for a
turbogenarator, solardynam-
ic power gels more power
from a given surface area
than photovoltaic cells. Also,
surplus SOPM energy can be
stored more efficiently than
electricity from photovoltaic
arrays,

Back on Earth, a radically
improved photovoltaic cell
developed at Sandia National
Labs has brought closer the
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SPACE STATION SOLAR POWER MODULE

PHOTOWVOLTAIC
MODLULE

RADIATOR
ASSEMBLY

SOLAR DYRAMIC
BATTERY AND M DE ULE
ELECTRONMNICS

ASSEMEBLY

ALPHA-AXIS
POINTING
MECHANISM

a
=
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{Maore Tech Update on page 14)
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TELESCOPING
REFLUELING
BOOM

Drogues Enhance Tanker |

LONG BEACH, CA—The
last of G0 Air Foree KC-10
aerial refueling tankers camse
of [ the MeDonnell Douglas
assembly line with new wing-

=, WING

\gDE:HELFNG

tip refueling pods,

Holding retractable hoses
to fuel two additional planes,
the pods make the KC-10 the
muost versatile air-to-air

“ of F=1115, F-163and F-16s. A

McDonnell Douglas KC-10 with
all fueling hoses deployed.

tanker in the world, The air-
craft is designed to re-
plenish all manner of Air
Foree hardware, but its pri-
mary role is in refueling the
tactical air commund's fleet

fleet of KC-10 “mother tank-
ers" wis used in the 1456 raid
on Libya.

From his position in the
belly of the eraft, the refuel-

ing operator can dirvect the
fueling of NATO or U, 5.

Nuvy planes from three
drogues. Air Foree planes
are fueled with a BR-ft. tele-
seoping boom that maneu-
vers with its own control
surfaces. The operator
“flies" the hoom, monitors
refueling operations through
perigcopes and a video cam-
era, and guides refueling
planes with belly-mounted
sigmal lights,

Aijr Foree plans cull for the
retrofitting of removable
versions of the wingtip pods
to additional KC-10s,

New Probes Reveal Atomic Structures

NEW YORK, NY—Keener
toals are coming to the aid of
materials science, the mod-
ern aichemy that seeks to un-
derstand how building blocks
ol matter combine to produce
substances with specific
properties.

The latest instruments will
speed the development of su-
parconductors and other key
industrial materials.

The pasition sensing alom
probe (POSAP), developed
at Oxford University, uses a
nanasecond pulse of high-
valtaga alectricity o blast a
thin layer of ionized atoms off
the tip of a needle-like sam-
ple. The ions fly toward posi-
lively charged detectors.

On earlier probes of similar
design, the detectors simply
timed the flight, allowing op-
eralors to delermine the
mass and thence, the identity
of individual ions

The POSAP, howevar,
uses a wide-angle detector

IPMNS facility staff prepare to
lower sample into Instrument.

which produces information
on baoth time of flight and tra-
jectory. Acomputer interprets
the data, and produces a pic-
ture showing the identity of
each lon and where it came
from in the sample.

Intha U.5., an expand-

ing array of neutron-beam-
based probes will be made
available o industry to fostar
continued compelitiveness.
The Mational Institute of
Standards and Technology
(NIST) has completed this

country's first cold neutron re-

~— BETECTOR FOR
EWERY -HIGH-RESOLUTHON

o = MASS SPECTROMETER
BEACKUP
VACULNM, ey
1 1 - y.o

FIngf
VIEWING
PORT

READOUT FROM
POSITION-SENSING
DETECTOR

B

SPECIMEN
LOADING
MECHAMNISM

SPECIMEN
COOLING
STAGE

POSITION-SENSING
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FLEXIHLE THERMAL
CONNECTION

SPECIMEMN

HMGH- L
VOLTAGE @
SLPPLY ;

VACLILIMN
CHAMBER

UNIWVERSAL
MOTION DRIVE

COOLING
STALE

POSITION-SENSITIVE

ANODE

search facility in Gaithers-
burg, Maryland,

The NIST facility consists
of a 20,000-sq.-ft. hall, into
which seven cold neutron
beams are directed from an
adjacent nuclear reactor.

Chilled in a -415° F cham-
ber within the reactor, the
neutrons have very low kinet-
ic energy. They can probe
deep within materials, detect
both light and heavy ele-
ments, and make sublle dis-
tinctions between isotopes of
the same element.

The Argonne Nalional Lab-
oratory Intense Pulsed Neu-
tran Source (IPNS) has been
fitted with & new uranium lar-
get, making it the most pow-
erful neutron beam available.

When the neutrons pass
through a sample, slight de-
flections caused by collisions
with atomic nuclei are detect-
ed by instruments and inter-
preted to reveal atomic
structure. |

POSAF |above left] uses wide-
angle sensor |below left)
Intersifying channel plates to
show arrangement of
individual atoms. Detail shows
Iron atoms as red, aluminum as
green, copper as blue,

B TE TR SERVLE PHOTTD

VERGITY P-4 TO

CINFCIR L
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JAKE
ADVANTAGE

RICH ALAVOR ULTRA LOW TAR

RICH TASTE
SURGEQON GENERAL'S WARNING: Quitting Smoking AT 1/2 THE -’AR

Now Greatly Reduces Serious Risks to Your Health.

5 mo. “tar”, 0.5 my. mooting av. per cigarette by FTC method. £ 1986 AL AEYNOLDS TORACCO CO




These two machines share a great deal more than
just a name. The one on the top likes to win at the
track. It's the specially modified Daytana Shelby
Ihar posted IMSA GTU victories this year, dust-

ONE SOUL.

mg competitors like Porsche and Nissan in the
process. The one below likes to run on the street. Its the
Daytona Shelby you'll find at your Dodge dealer, Available over
the counter with 174 intercooled turbocharged horsepower.
Multi-point fuel injection. Vented high capacity 4-wheel disc
brakes. Speed rated 16" tires. And a close-ratio 5-speed Gelrag
gearsel. S50 what's the connection? Simple. At Dodge, soul-
stirring performance is what we're all about. And whether we're
al the races or on the
road, we don't hold ; ME ”Ew smn’r
back. For anything. W M
Or anyone. EZ4i)
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You dont have to
dress up to strip

anymore.

With new
Safest Stripper”
Paint and Varnish
Remover from
3M., you can
easily and effec-
ti"ﬁﬂg remove just
about any old finish without the
gloves or other protec- :
tion you've needed
in the past. ‘

And, because it
has no unpleasant
odors or harmful
fumes, you can work
indoors or outside
without worrying
about special ventilation.

[t's non-caustic, so it won't
harm wood or skin. It contains
no methylene chloride, is non-
flammable and cleans up quickly
and easily with water.

It even works differently
from conventional strippers.
After applyi
set to fully soften the paint. It
won't lose its effectiveness, even
after sitting all night, so
safely complete the whole strip-
ping job at one time.

It's a new approach to a

a thick coat, let it -

L Can

From stripping and surface
preparation, to mishinﬁmd right
on through clean up, 3M is there
with the right tools and products
to make the job go better—and
to make the project look better.

So try new 3M Safest Strip-
per” Paint and Varnish Remover,
Scotchgard™ Wipe On
Poly Finish, and all of
the other easy-to-use
~" 3M wood refinishing
tools and products on
your next project.

For the name of
the dealer nearest you
o %u_s.;?cal] us toll-free at

=al)-548-052 1 i

Because, § 4 :’ ’,
when it comes — Za\ERe
to stripping and
refinishing, we've
got you covered.

tough old problem. And, as good JF .

as it is, it’s just part of the 3M
Wood Refinishing System.

1989 1M




The one disadvantage
of owning the Pioneer
6-Disc Multi-play CD Changer.

No, the disadvantage of owning our
CD changer system is not the con-

venient trunk-mournted 1'hallgt't' baox.

That'’s an advantage. And it’s not the
fact that you can control it at the
touch of a button from inside your
car. That's an al.ln.rilrmlgt'. i,

It's not the easy-loading magazine

that allows you 1o catalog six of your
favorite CD’s. It's not the “random
play” feature. It's not that you can

choose from four Multi-play CD
changer systems to meet your music
and budget needs. Nor is it the fact
that the Pioneer 6-Disc Multi-play
magazine works in both home and
car players. And it's not even the
endless hours of incredible music.
Again, those are all advantages.

Then what is the one disadvan-
tage lo owning a Pioneer 6-Disc
Multi-play CD Changer system? It's
that parking meters may run out
before your music does. But you
know what? Just pay the tickets.
It's more than worth it

For more information on the
Pioneer 6-Disc Multi-play CD
Changer system or your nearest
Pioneer dealer, call toll-free

1-800-421-1404.

) PIONEER

CAR ALUDIO SYSTEMS
£ 100 Paneer Eleetronies (0SA ) Ine., Lang Beach, CA



The American
Adventure
By George Bush
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Building our nation’s greatest monuments,
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HE AMERICAN

ADVENTURE

Our national spirit comes from knowing that we’ll never be truly
finished with the task of making this country great.

HE AMERICAN Adventure.

Some call it the Invention of

America—the process by

which we have evolved as a
nation. It is a story of human progress
from the first pilgrims who reached our
shores to the astronauts who are reach-
ing for the stars. It is an unfinished sto-
ri;. because there is a New America in
the making every day. Our job isto
manage the change. It happens in
steps, sometimes so small it’s invisible
to the naked eye, other times so big the
whole world can see it. And though
change cannot be avoided, it can be for
the better. We are the ones—each of us
—who must ensure that a changing
America isa betier America.

In October, 1 watched the Space
Shuttle land at Edwards Air Force
Base. We had been waiting out in the
sun for about an hour—and suddenly,
just barely through some scattered
clouds, you could see it. There were
two quick booms as it slowed from su-
personic lo subsonic speed.

When it landed, you could see the
dust it sent up from the lake bed. Every-
one around me erupted in applause.
When the astronauts came out, they
greeted me, holding in their hands the
American flag. They said they felt a bit
wobbly, but you wouldn't have known
it.

The return of the Shuttle—the return

22

BY GEORGE BUSH

of America to space—has been enor-
mously movin %I or all of us. | wasover-
whelmed on the day of liftoff by the
cheers and tears, by the exciled school-
children jumping up and down.

President Reagan said we must lead
in space if we are Lo continue to lead on
Earth. Space is where greal scientific
and commercial breakthroughs of the
future will be made. Space is where we
can achieve progress in making our
country safer from ballistic missile at-
tack. Space is also where medicines of
the future will be made, and where
some of our children may make their
living.

It was on that day in October when |
realized America will always be an un-
finished nation, reaching toward the
future and toward the stars. The poten-
tial is always there, drawing from the
talent and manpower the American
people provide. This is what consti-
tutes the American edge.

But how do we keep the edge and stay
competitive in the world? We keep il by
keeping the economy rolling and keep-
ing the job-creation machine in high
gear—by keeping taxes down, encour-
aging capital investment and research
and development, kucring big govern-
ment off the backs of small business
—and by making economic opporiuni-
ty a reality for all Americans.

True participation in the American

Dream requires a full commitment to
individual initiative and, especially, to
entreprencurship. The health of the na-
tion’s economy relies on the competi-
tiveness of our businesses. large and
small, and on the entreprencurs who
have built American business from the
ground up. Our policies and priorities
must support them, so that the nation
remains competitive.,

But, when you get to the bottom line,
after looking at the myriad of policies,
regulations and studies, you'll find the
best competitiveness policy we've got is
improving education. The next genera-
tion’s education is, in many ways, the
key to this nation's success in the world
marketplace.

As [ have said, I wanl Lo be the edu-
cation president. | have proposed a se-
ries ol education initiatives as a
strategy for investing in people. This is
a key part of our building a better
America.

We cannot tolerate mediocrity.
We've gol to cut the dropout rate, and
make America a more literate nation.
Initiatives such as rewarding merit
schools and excellent teachers, provid-
ing greater choice through the use of
magnet schools, and instituting “alter-
native certification™ are good ones.
Creativity and a can-do approach will
make all the difference in the world.

Children often imitate what they see
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in us. If we don't make education a top
priority. how canit be one af theirs?

Cur students should be encouraged
to study science and math. because
their achievement in these fields is vital
to their personal fulure and to the
growlth of many of the nation’s future
industries. Among today s strong sci-
ence and math students are tomorrow’s
talented entreprencurs. The establish-
ment of a National Science Scholars
Program can loster a greater commit-
ment to science and mathematics edu-
cation, We've proposed scholarships
and opportunities for hands-on experi-
ence in federal research laboratories for
top high school students across the
country. It's good for the students. and
in the long run, it's even better for
America,

POPULAR MECHANICS ® 1AY 19589

We'll b

d a better nation by work-
ing hard every step of the way. Before

one can build, however, one has to en-
vision the structure, imagine the frame-
work and dream the dream. “For a
dreamer lives lorever, and a toiler dies
inaday.”

Our nation was founded because a
small band of visionaries dared to
dream of democracy. We opened the
West because courageous pioneers
risked everything for the dream ol a
new home in a new land.

Thousands of lives have been saved
because American scientists have
dreamed of a world free from discase,
and we have crossed the frontiers of
space because Americans have always
dreamt big dreams

The American Adventure goes Lo

WHITE HOUSE FPHOT0D

‘the inner light in which freedom
lives,” to that inherent self-respect each
of us finds when we work with our
hands and minds, building a life for
ourselves and our families. It's the

ower lo do whatl we want with our
|-:".c:- and our futures. It's the power to
be lree,

The Invention of America is a rare
formula. It is one part hard work, one
part fortitude. one part courage and
one part compassion. But most impor-
tant, it is a vision and beliel that each
new day, each new tomorrow, can be
better than the last.

The Invention of America is a for-
mulawith nocopyright. It isa vision we
can share with the world. 1t is the
American Adventure in which we can
lake pride. ™
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SACRED

PLACES

America’s monuments have chronicled our growing engineering
skills while reflecting important shifts in the mood of a nation.

BY JOHN UPDIKE

HIS DEMOCRACY'S sacred
places have evolved through pro-
cesses that in retrospect seem ran-
dom and chancy, out of seeds of
inspiration in one or two determined indi-
viduals, under clouds of debate and delay
and budget shortfall, into an impalpable
rapport with the masses. In 1987, the seven
most visited national sites were, in order
—according to the statistics of the U.S.
Park Service—the Lincoln Memorial, the
Vietnam Veterans Memorial, the Statue of
Liberty, the St. Louis Arch, the Jefferson
Memorial in Washington, Mount Rush-
more and the Washington Monument. The
poor showing of the last-named seems sur-
rising; but you have to stand in a 3-hour
ine, on a summer day, to ride to the top of
the monument, whereas the Lincoln Me-
morial is an easy walk-through at the end of
the Reflecting Pool.

The nearby Vietnam Veterans Memorial
is undoubtedly the nation’s most emotional
spot now, itscinqucnt starkness of engraved
black panels crowded with the written and
floral tributes of wives and parents and
sweethearts and fellow-soldiers for whom
the war and its wounds are still fresh memo-
ries. But such warm-blooded immediacy is
rare in major monuments. Washington was
dead for 77 years, Lincoln for 57, and Jef-
ferson for well over a century when their
monuments were at last dedicated. At the
time of his death in 1885, Ulysses Grant
was, we are assured, "undoubtedly the most
popular man in America.” A crowd of over
one million attended his funeral and, 12
years later, the dedication, in New York
City, of the Grant Monument, popularly
known as “Grant's Tomb"—a classical
mausoleum comparable in sheer size and
costliness only, in 19th-century America, 1o
the Washington Monument and the Statue
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of Liberty. But over the vears the crowds
who came to this vast shrine thinned, the
last veteran of the Grand Army of the Re-
public passed away, and Grant’s heroic gen-
eralship became diluted, in our shifting
historical memory, by our awareness of his
drinking and the sad corruption of his Presi-
dential administrations. Warmth has ebbed
from Grant’s memorial, though its park is
still gratefully used. The eventual fate of all
monuments is to become, like the Sphinx, a
riddle.

The word “monument” derives from the
Latin monere, “lo advise or remind.” To
achieve its monitory, mnemonic objective,
the monument should be striking in some
way, usually in its great size, from which
comes the secondary meaning of “monu-
mental.” The Washington Monument was
and still is the world’s largest masonry struc-
ture, the Statue of Liberty its largest free-
standing statue, the faces of Mount
Rushmore its largest examples of sculpture,
the St. Louis Arc roperly, the Jefterson
Mational Expansion Memorial—its highest
arch by far, containing more stainless steel
than any other human project. To erect
these symbolic marvels, engineers must
cope with unprecedented challenges and
create inventive solutions,

For instance, the Bunker Hill Monu-
ment, a granite obelisk 221 ft. high in the
Charlestown section of Boston, occa-
sioned, in 1826, the building of the first rail-
way in the United States. The monument,
which, in the words of a fund-raising flyer,
“Will commemorate the Greatest E%fm in
the history of civil Iih-crlcf [the battle of June
17, 1775], should be, and shall be, the grand-
est monument in the world,” required large
blocks of gray granite from a quarry in
Quiney that thenceforth was named Bunker
Hill Ledge. A 3-mile rail line from the quar-
ry to the shore was constructed, with granite
sleepers, wooden rails topped by iron
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Author fohn Updike visits the
Washington Monument
{opposite), a grand yet simple
obelisk of stone, The Vietnam
Veterans Memorial (above)
evokes emotions from a painful
chapter in our nation's history.
Both monuments possess
distinctive designs and unigque
construction that reveals much
about the life and times of a
changing America.
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contlinu-
ous chain
that enabled
the loaded cars,
traveling down-
hill, to pull up the
empty ones. Yet
the loading and
unloading at the
Quinc and
Char Fl: stown
wharves proved trou-
blesome, and the Gran-
{, ite Railway Co., not
. Justifying its dl;pmp-ur-
lionate m‘.pcnse was
replaced by the time-
honored method of
ox teams, which
pulled the blocks
the 12 overland miles to Bunker Hill.
The original design called for
courses of stone 18 in. high. The final
architect, Solomon Willard, asked for
blocks 2% ft. wide and 1211, long. The
extraction and handling of such mas-
sive stones prompted the invention of a
number of ingenious hoisting jacks,
with worm gears and lifting wedges.
Most importantly, a steam-driven crane
was designed by the Boston seaman Al-
moran Holmes. [ts boom had a range of
50 f1. and could be rotated through 360°.
The latter stages of construction were
greatly eased and speeded by this improve-
ment over ux-puw:rcd hoisting. Willard
wrotc admiringly, “This hoisting apparatus
is remarkable for its compass, and for the
ease and grace with which it performs its
work.” Also, marvels of stone carving were
achieved Lo it a center core inside the obe-
lisk, in exactly twice as many courses as the
exterior, with a curved stair and a conical
air space.

A simple geometric form and
innovative construction mark
the 5t. Lowis Arch, a suitable

example of modern monursesn- 14

miaking.

i
PREFAR
DOUBLE-WALLED
SECTION

N OBELISK MANAGES to
combine, in its form. aggressive-
ness and eternity, peace and a
[pear Ohbelisks in ancient Egypl.
appearing first as grave markers, came Lo be
used to celebrate Pharaonic jubilees and,
their pyramidal summits plated with shiny
clectrum, as symbols of Sun worship. De-
spile their immense weight, a number were
taken to Europe. and one such “Cleopatra's
needle” adorns New York City’s Central
Park. The obelisk became a popular 19th-
century motif of tombsiones and a monu-
mental rival to the triumphal column, a
Roman form found in the Place Venddme,

%" \T- :
TR

_'..'E I"!'".N\ b
\ LOADING FONE

HATCH DEHORS T0 TRAMWAY

AOINT FOR STEEL
78 TEMSIONING ROCTS [STRESSED TO 71 TONS)

MOTCMIGENERATOR
FOR TRAMMWAY,

in Trafalgar Square (Nelson's
column), and in Baltimore, as a
monument to George Washin \Eii

The idea of a monument to ashmga
ton is as old as the Continental Congress,
whichin 1783 passed a resolution in favor of
an equestrian statue of the toga-clad gener-
al. Washington himself objected to the ex-
pense and the matter was dTDIJ_]JEd No
sooner was he dead, however, in 1799, than
the matter revived. The jurist John Mar-
shall proposed a marble mausoleum in the
form of a pyramid 100 ft. sq. at the base.
Three decades later, Henry Clay cried in
Congress, "As a monument, rear it. Spend
on it what you will. Make it asdurable as the
Pyramids, eternal as the mountains!™ In
1336 a competition was held, and the con-
tendingentries included Italian campaniles,
English Gothic towers, and most grotesque-
ly, a structure, pro by a California ar-
chitect, showing “affinity with some of the
better Hindu R’ godas™ and [ealuring[ja Fi—
ant statue of Washington "attended =
dies gracelully leaning on their :]buws. o
Even the winning entry, by Robert Mills,
called for glga ntic stars on the obelisk, atits
600-ft.-high tip a statue of Washington ina
Roman chariot driving four horses, and
around the base a colonnaded Greek temple
100 ft. high with 30 columns 12 ft. across.
All these elaborate features were dropped
during the actual construction. one of the
most prolonged and tortuous labors in the
history of American sacred places.

In the three decades after Washington's
death, Congress had proved readier to
come up with florid praise of the first Presi-
dent than with funds and legislation enact-
ing a monument. In 1833, private citizens
formed the Washington National Monu-
ment Society, which held a competition for
the design and attempted to raise money by
way of the 1840 census, awarding litho-
Ersy:hs to contributors. By 1847, §70,000

ad been collected, enough to finance the
commencement of construction. On July 4,
IB48, with impressive Masonic rites, a cor-
nerstone was laid, though no one now
knows which stone it was. By 1845,
$300,000 had been raised, and the shaft had
been raised to the height of 150 ft.

There it stopped for more than 20 years.
The approaching War Between the States
and its aftermath extended the interruption,
but the affair of “The Pope's Stone™ was the
immediate cause. As anyone knows who
has walked up the steps inside the Washing-
ton Monument, the interior walls hold
about 200 memorial stones donated by
slates, cilies, organizations, Indian tribes
and foreign states. Pope Pius IX sent a block
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from the Temple of Concord in Rome, and
the Know Nothings. a xenophobic secret
society especially antagonistic to Roman
Catholicism, attacked the watchman on the
night of March 5, 1854, and stole the
“Pope’s Stone,” and presumably dumped it
in the Potomac. The next year, on the eve of
a substantial Congressional appropriation
for completion of the great shaft, the Know
MNothings broke into the office of the soci-
ety, stole all the books and records, and
claimed to be in possession of the monu-

ment. which they promised to complete

as “an American institution, supported

by all Americans.”

But the casily observed change of
color about a third of the way up the
obelisk does not relate, as is some-

times thought, to a change from im-

ported ltalian to native marble. Up
to 1854, the monument was faced
with marble from a quarry at Tex-
as, Maryland, just num of Bal-
timore. Upon resumption in
1879, four courses were laid
. with marble from Lee, Massa-
chusetts. But this proved too
. expensive, and the remain-
~ der of its 3535-It. height was
. finished with marble from
Cockeysville. in the Pied-
mont section of Mary-
land. In late December
of 1884, 36 years after
ils disappearing cor-
“= nerstone had been
~  laid. the monument
~ was capped with a
stone welghing a ton
and a hall and
= topped by a 100-
0 pound pyramid of
pure aluminum.
The giant obelisk
was at this time
the tallest struc-
ture in the
world, and it
remains, by
civic decree,
the tallest
building in
the nation’s
Capitol.
Before
the era of
skyscrapers
and air-
plane trav-
cl, such
vertical
monu-
ments

and mountaintops were the only way men
could view their world from above. Now that
aerial views are commercially commonplace,
sacred places tend to hug the earth. Indeed,
the Vietnam Veterans Memorial descends
ntoit, tothedepth of 10.1 ft. The most recent
heroically high American monument is the
Jefferson National Expansion Monument,
designed by Eero Saarinen and erected to
symbaolize the city of St. Louis's historical role
as gateway to the West. It would arch over the
Washington Monument with more than 60
ft. of clearance: The construction of this F,rcal
parabola of stainless steel, from 1962 1o 1963,
with the MacDonald Construction Co. as
general contractor, involved prodigies of im-
rcmsalul?' enginecring.

E ARCH WAS ASSEMBLED
of 142 noninterchangeable seg-
ments, equilaterally triangular in
cross section. Prefabricated in

Pittsburgh, they consisted of an outer skin
of Y-in. stainless steel and an inner skin of
carbon steel. The gap between the skins, 3
ft. at the bottom of the arch and less than &
in. at the top, was filled with reinforced con-
crete up to the 300-ft. mark and then left
hollow but for interconnecting braces. The
first six sections, to a height of 72 1., were
stacked by crawler cranes on the ground.
For the rest, a kind of twin railroad into the
sky was devised. Eighty-ton work platforms
climbed the two legs of the arch on tracks of
30-in. steel beams spaced 24 ft. apart. Tele-
Sci_:!glng supports kept the work platforms,
with their own heated shacks, tool sheds
and sanitary facilities, level as they climbed
the arch. When a height of 530 ft. was
reached, the onginal plan to use guy cables
for stability was scrapped in favor of that of
a 60-ton steel stabilizing truss nearly as long
asa football field. Yet amid all these dimen-
sions and tonnages, an almost microscopic
precision had to be maintained: An error of
as little as Y., of an inch would cause trouble
atthe top, when the two met. The steel walls
were cambered 1'% in. every 35 ft. to allow
for welding deformation, and geometry
control readings were taken at night, to
eliminate uneven expansion in the sun's
heat. The last segment fit perfectly.

Heat expansion also figured in the con-
struction of the Statue of Liberty nearly a
century before. The outside of the 151-ft.-
high statue consists of copper sheets 3.32
of aninch thick—a hair thicker than a penny
—beaten into shape over wooden forms. Iis
interior structure was dcsiEned by the great
French engineer Gustave Eiffel. Eil'fel con-
cocted a gridwork of iron bars shaped to
follow the convolutions of Frederic Bar-
tholdi's statue. The armature bars were
not directly attached to the copper skin
but were fitted loosely into U-shaped sad-
dles riveted toit, thus enabling the great
sheets of shaped copper to expand and
contract in the weather, In preparation for
the renovation of the Statue in the 1980s, a
team discovered that all 1705 of these bars

In contrast, The Bunker Hill
Monument—America’s first
monumental monument—also
introduced innovative
construction techniques for the
period. One of America’s early
ratlways was constructed to

maove stone from quarry to
building site, and a steam-

MNATICINAL PARK SERACE PHDTO

powered derrick—capable of 360°

mtovemeni—gently laid the
massive blocks in place.
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were frozen into place by corrosion.
The replacement of 1699 of them was
one of the most painstaking and cru-
cial, though unspectacular, aspects of
the renovation, whose most prominent
improvement was the de-electrification
of the torch and a return to Bartholdi's
original concept of a gilded. reflective
flame. The entire renovation, in pass-
ing, generated another monumental
“most”: The scaffolding at no point
touched the Statue; it was the largest
free-standing scaffolding ever built.
News stories about the heavily publi-
cized restoration spoke of the pnide and
esprit de corps among the workmen.
The guixotic actualization of these
enormous symbols does seem Lo inspire
the work crews. Monuments tend to
have good safety records: The con-
struction of the 5t. Louis arch, calcu-
lated to cost the livesof 13 workmen. in
fact proved fatality-free. and the
Mount Rushmore sculptures, though
carved al a perilous height amid a num-
ber of mishaps, caused injuries but no
deathin their 14 years of creation, from
192710 1941. Not the least accomplish-
ment of Gutzon Borglum, the head-
strong creator ol the gigantic
sculptures. was his welding of a crew of
mostly local South Dakota mine work-
ers and roughnecks into an artistic in-
strument that, with dynamite and jack
hammers, sensitively translated his vi-
sion to a granite mountaintop. One of
the crew, Red Anderson. said shortly
before his death 36 years after work
stopped, “l think now that Rushmore
has been 90 percent of my life.” Bor-
glum himsell devised the sling-seats
that held the men secure as they drilled
al the cliff-face. And Borglum, who
had previously worked on Stone
Mountain near Atlanta and there used
a iahﬂm-prﬂjocmr for his aborted bas-
relief, invented for Mount Rushmore a
boom-and-plumb-bob arrangement
whereby points could be transferred, at
the enlargement of an inch to a foot,
from his 3-dimensional models to the
rugged volumes of the mountain.
HAPPY PROVIDENCE,
it may be. has watched over
our foremost national mon-
uments. stopping them short
at a grand simplicity. The Vietnam Vet-
erans Memorial, we are surprised (o
read. was first designed by Mava Lin
with a row of toppling stone dominoes
in front of the wall of names—an ob-
structing pun her Yale classmates per-
suaded her to eliminate. Inarrivingat a
sacred place, we are moved. often, by
effects that can scarcely have been
planned—the sheer loneliness, for ex-
ample. of the Washington Monument
on it5 bare knoll and, at a new sacred
place in Washington, the slight tilt of
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the round plaza of the United States
Navy Memorial on Pennsylvania Ave-
nue, a tilt that makes us feel we are on
the deck of a ship with the statue, slight-
Iy more than life-size. of the Lone Sail-
orand his duffel bag. This plaza, amap
of the world carried out in two tones of

ranite, embodies a new breakthrough
instone cutting, a method of cutting an
irregular line with a high-powered,
computer-directed jet of water and sili-
ca slurry. Without this technigue,
which can slice 2-in. %ranim at Ya-in.
per minute, the tightly fitting coastlines
could not have been carved,

Advanced stoneworking techniques
contributed as well to the emotional
impact of the black granite tab-
lets—imported from India. since all
American granite was gray-sireak-
cd—that make up the Victnam Veter-
ans Memorial. The mirroring polish
was imparted. in the final stage, by a
felt bulfer covered with tin oxide,
which is finer than talc. The beauty and
legibility of the lettering were finely cal-
ibrated. They are precisely .038 in.
deep. with a central valley that mini-
mizes shadow.

HE NEWEST MAIOR

American monument. the

planned Astronauts Memori-

al in Florida, also employs
highly polished granite—a mirror-fin-
ished sheet, 50 fi. wide and 40 ft. high,
which will reflect the sky while angled
mirrors behind it shine sunlight
through the dead astronauls’ names,
which are perforated in the stone and
filled with glass or a Iighl—dil’fusing ep-
oxy. The names—I|2 men and two
women have thus far died in the space
program—will thus agpcar tofloat ina
reflected sky. The slab is mounted and
motorized (o track the Sun through the
day, and at night electric light will shine
through the names. The emotional ef-
fect of this apparatus must wait upon
its construction. In its depictions, the
memaorial seems possibly too glitzy and
tricky. Its designers claim that a tech-
nological venture warrants a techno-
logical memorial, but technology can
oulrace our aesthetic sense and render
matter trivial. We expect our monu-
ments to be simple and still—emblems
of permanence to which we bring the
living flowers and passions of freedom.

We expect monuments, too, Lo be
low maintenance and relatively im-
mune to the erosions of time. In fact,
nothing material is totally immune.
Even the giant faces of Mount Rush-
more are mnstantlﬁinspﬂlcd for fis-
sures and repaired. Rust and corrosion
attack metal, frost and spalling attack
stone, and vandalism '.rlm!j acid rain are
on the rise. And there is a danger, even
in our spacious and ceremonial Capi-
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tol. of too many monuments. The long
delay in building the Franklin Delano
Roosevelt Memorial. though its funds
have been already voted by Congress,
shows a traditional reluctance 1o rush
into creating sacred places. A monu-
ment needs space around it and Lime as
well. A clutter and proliferation of sa-
cred symbols and spots is a sign of deca-
dence in religion. including the secular
religion of patriotism. A monument
should be singular. Fate and happen-
stance have endowed this democracy
with a constellation of remarkably var-
ied and aesthetically impressive repre-
sentations of our national adventure,
and this endowment should be en-
larged with care. ™
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WELCOME
TO THE LAND OF
OPPORTUNITY

Some of the best opportuni-
ties in the land are on the sea.
Thert's no question that tomor-
row’s jobs will require more
education and training than ever
before. That's why the Navy is the
perfect place to launch your
career.

The Navy has hundreds of
jobs in more than 60 different
fields—important fields like
nuclear propulsion, electronics,
computers, and aviation.

p———

You don't need experience.
You earn full pay while you're
training. And when you qualify,
the Navy gives you the kind of
challenge, responsibility, and
advancement potential that's
hard to find anywhere else.

The Nnv}‘fiwx vou much
more than a job. You'll learn
teamwork and leadership skills,
You'll build confidence. Earn
respect and develop the qualities
vou'll need to succeed in life.
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Talk to your Navy recruiter
today, or call 800-327-NAVY,
Don't miss the opportunity of a
lifetime.

Get ready for tomorrow in
the Navy of today.

NAVY

You are Tomorrow.
You are the Navy.







SPACEPORT
AMERICA

Observing today what may well be America’s tomorrow in space
—at NASA's launch pads, control facilities and research centers.

BY MICHAEL CRICHTON

O NEGATIVE Y, negative Y,”
says the voice, and | push the
joystick left. “That's better.
walch your speed now.” I'm
starting to sweal, standing here at the con-
sole in the Shuttle. | look up, and see the
arm swing the giant while payload cylinder
over my head. toward the hab module.

I am surrounded by multicolored control
screens. flickering video images and win-
dows. Outl windows to my left and right ex-
tend gridwork wings of the Space Station.
silver against the black ol space. Directly
ahcad. the curved habitation module roof.
and the blue Earth beyvond. All the other
windows are black. | lower the payload cyl-
inder tensely. It weighs 20 tons.

"Dawn on Z axis—no. the other way—
Z axis. looking good—now vour correct
yaw—no, the vaw—uh oh' Sofl alarm!”

A vellow button [lashes, My console
screens shift color,

“Your robot arm is (oo tight against the
payvload.” Looking at the monitors, | see
that this is true. “Go 1o your menu. Switch
tosingle-joint mode.”

Standing beside me in the simulator at
NASAs Johnson Space Center in Houston,
Blaine Brown talks me through the payload
docking. I am practicing something that no
human being will do in real life for at least
five years, but procedures for 1995 must be
tested now. The simulator evaluates dock-
ing procedures and console instrumenta-
tion Tor the Station yel to be built, and its
realistic enough to make me a little nervous.

In fact, onc of the pleasures of the John-
son Space Center. outside Houston. is that
visitors can gela real sense of whatit's like to
live in space, both now and in the future.
Manned spaceflight is the special province
of JSC because the astronauts are trained
here on Shuttle simulators. Y ou can also see
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the mockup of the new Space Station sched-
uled for construction in 1995, and WETS.
the huge tank where astronauts practice
their extravehicular activities. or EVAs

Owr Tuture in space is constantly surpris-
ing. Nothing is guite the way you think il
will be. It's ironic that astronauts should
practice EVAs in a giant waler tank, be-
cause it turns out that EVAs are dangerous
not for the traditional science fiction read-
sons of floating away or being punctured by
meteorites. but because spacesuils are
ITIU]I’IL‘.IIHI:I;] al Ii:.'\'h |.|'ILITI anc .iJ.II'I'IIiJ.‘n]'I-l'II...‘FL‘
pressure and decompression problems are
possible,

Something betier will be needed lor the
Space Station. where astronauts are expect-
ed 1o assemble the Mars ships in orbit.

Robotics teams at Johnson are making an
automated buddy. called the EVA Retriey-
er. Lucky visitors occasionally glimpse the
Retriever being tested. If a tool is lost. the
Retriever can immediately go pick itup. lis
video- and laser-imaging eyves distinguish
among visual targets. 1S programs can in-
spect the 1ool and decide where to grab it In
addition. the Retriever will also serve as a
perfect dumb assistant for astronauts, [ol-
lowing simple verbal commands such as
“hand me the wrench™ or “hold this forme.”

Hands are a traditional robolics prob-
lem. Cliff Hess of JSC talks aboul making
“smart hands™ for robols—hands thal sense
when something is within their grasp. hands
that can feel how tightly they are squeczing,
hands that can manipulate an object be-
tween their fingers, as wecan turnafork ora
screwdriver. In fact. robotic technology has
advanced remarkably in the past few vears,

In one lab, | tossed a baseball 1o a smart
robot hand. which caught it perfectly every
time—except when it got too quick, and

caught the ball between its flingertips. 1
shook hands with this Utah/MIT hand. and
its grip was gentle and precise, although its

P P00 08y OPPOSITE PAGE BY SKIF OANDY

Far M@, ONF space IFH‘l'EfE

must begin on Earth. Author
Michael Crichton foppositel
risits Kenmedy Space

Certter, America’s principal
space fucility, prior bo last

fall’s Discovery launch. The
miodel of the Shuttle-deployable
Starlab remmaote-sensing platform
represciits one avenue to fulure
exploration of the Cosmuos.
Krnnedy's Vehicle Assemibrly
Building fabove) is framed by a
rather mundane yet vital
element fn America’s space
mfrastructure—the huge crawler
tractor that transports assembled
orbiters to one of Kennedy's heo
latwncly comypriexes, -
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SPACEPORT AMERICA

Jokmson Space Center's Mission
Control, the heart of NASA
during an actual space launch,

New spacesuits are developed in
large water tanks at Marshall
Space Flight Center.

America’s future astronauts
convene af Space Camp in
Huntsville, Alabama.
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infrared sensors gave it a slight quiver, as if
hinting that there was still more to come.
HAT'S AMERICA'S future
in space?” Rick Chappell
pauses, looks oul the window
at the beautiful rolling hills of
the Marshall Space Flight Center in Hunts-
ville, Alabama. This is Von Braun territory,
the place where NASA's propulsion systems
are designed, a place ol pragmatic, hard-
nosed men. Visitors see signs of that tough
legacy everywhere, from the tiny primitive
bunkers where we tested our first rocket mo-
tors (now a hislorical preservation site) lo
the giant concrete superstructures used to
check modifications in the Shuttle engines
after Challenger.

Chappell is tough-minded too, and his
message has its irim side. “Every commis-
sion that has looked at what we ought to do
in space—the Payne Commission, the Ride
Report, the National Commission on
Space, the National Academy of Sciences
—has recommended the same thing.” he
says. "A vigorous program in both space
science and in manned flight. We should
have a program to study our Earth from a
variety of orbiting platforms. We should
have a robotic exploration of the solar sys-
tem. We should go back to the Moon. reach
oul to Mars, and ultimately colonize both

laces, as a part of man’s eventual release
rom the bonds of this planet.”

Chappell points out that the American
public agrees: Polls show that 67 percent of
Americans wanl a vigorous space gru ram,
and 72 percenl favor a joint U.5.-5oviel
mission to Mars.

Willwedoit?

*1 hope so,” Chappell says. “The future
could be just incredible.” But then he
frowns. He doesn’t say what we are both
thinking.

Present trends are nol so encouraging.

The Soviet Union, the first nation to put a
satellite in space, the first nation to put a
man into orbit, is now the preeminent
spacefaring nation on Earth, far surpassing
the United States. Last year, the U.S.8.R.
accounted for almost 90 percent of the

world's orbital launches. We launched sev-
en rockets into orbit. The Soviets launched
110—and much of that supporting a
manned program. The Soviels have now
Eut eight Space Stations into orbit. and

ave logged three limes as many man-years
in space as we have, although 15 years ago,
we were in the lead.

“l don't want to sound negative,” Rick
Chappell says. but the statistics are disturb-
ing. American education is faltering, espe-
cially in science and engineering. Ten years
ago, Americans made 735 percent of the
world’s new discoveries. Now we make 50
percent. If present trends continue, in 10
years we will make only 30 percent. America
has always compeled with advanced tech-
nology, butl we are slipping fast.

What about the cost of the space pro-
gram. at a time of budget deficits? What
about our ]g_ln'unlie.k;. our pressing problems
on planet Earth?

In a competitive, technological world, we
can't afford nof to go. And Chappell points
out that out of a total national budget of $1
trillion, an annual expenditure of $20 bil-
lion on space is not burdensome, The De-
[ense Department spends 30 times what
NASA does and a small part of that could
easily be diverted to civilian space.

F CONGRESS CAN'T grasp that

space is vital to America's future,

yaunﬁ;tm sense it instinctively, Out-

side Marshall is the Alabama Space
and Rocket Center, where visitors can crawl
inside an Ag.n’fr: capsule, walk through Sky-
lab, and take rides that give them a sense of
weightlessness and high-G acceleration.
Space Camp is also located here, and last
year 19,000 youngsters, a third of them
girls, came to Huntsville to attend. The
number of kids has been increasing steadily
every year since the camp opened,

One 10-year-old was interviewed on TV
afiter his week at camp. Asked about the fu-
ture, he spoke of colonies on the Moon and
trips to Mars, The reporier said, “How are
you going to get the Congress to pay for it?”

“*Maybe your Congress won't,” the 10-
year-old said. “But mine will.”

Al the National Air and Space Museum
in Washington, D.C.. visitors are reminded
that the history of manned flight is a pecu-
liarly American undertaking—something
we have dominated from the days of Kitty
Hawk. Two blocks from the museum. in
NASA's newly formed Office of Explora-
tion. Alan Ladwig considers where we'll go
next.

Mars is the next great emotional objec-
tive, the next target to fire the imagination,
but Marsis far, both in distance and in time.
“The Moon isn't very far away,” Ladwig
says. “You can go and come back in a few
days. But the shortest scenario for a round
tripto Marsis 15 months, and some scenari-
os run almost three years,”

What's the best way to go? The Ride Re-
port recommended the “split sprint.” in
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Spring savings on the best
brand names in car carel

Single beam. H5001, H5006, .
Ha651, H4656. 691

H&60Z4 OR H6054 DUAL BEAM OR #9004BP
HALOGEN REPLACEMENT BULB. . .SALE 11.97 EA.

AC DURAGUARD
OIL FILTERS.
Popular sizes for
many U5 and
import cars and
fight trucks.

o

LIMIT TWO

DOUBLE SUPERHETERODYNE

WH-200 DOUBLE SUPER- SALE
HETERODYNE RADAR DETECTOR. 4900
Audible and visual warnings. Loud/soft

button. Precisely tuned to both X and
Sy :
SPARK PLUGS. By

K bands

Radar deteciors not asailabile m CT ar WA

Standard of resistor- —gres———r— T ¥
type plugs for mary 1

LI, cars and light
trucks. 5oid in 4, &

and B-packs only

| R i o, ':".::_ & EA. ; )
RO s~ < x 1 x: |

i e e Sutng Flste 7MM and BMM Plug Wire Sets For Many Cars. . . 25% off regular prices!
<A 7

& s
i

I !4|
T g NLITWENTY PN Y.




K mart Auto FSDLI nd -
for the best sounds
in the city.

aile
FENEEEER AR e

SR 300 AM/FM STEREO/CASSETTE.
Compact unit with fast forward, gject
switch, and stereo indicator. For many
cars and light trucks

it..llll. CVER TO OUR THAFE DEET

FOS Thl LETIST IN TARIE

AUDIOVOX.

A932 AMIFM STERED/ICASSETTE.
Electronic tuning. 12-station memaory,
seek, quantz clock, [0-watt output

~:20)00

JENSEN

C5-2000 ETR AMI/FM
STEREOQ/CASSETTE.

Auto stop tape player, 2-color LED ciock,
B-station presets, 10-wWatt output

9990

SONY

ES-R11 AMI/FM STEREQ/CASSETTE.
PLL quartz tuner, seek function, preset
tuning, & push buttons

~169°°

AUDIOVOX.

AMP-785 SEVEN-BAND GRAPHIC
EQUALIZER.

S0-walt equalizer with dual power meters,
LED slidle controfs, and builit-in fader,

m E Anarlabis in
TTHISL SIDFes

All Automotive Car Radio Antennas. . . 40% off reqular prices!




_—

T5-6930 6" x 9"
DUAL-CONE
SPEAKERS.

Digital ready Maxxial™
dual-cone speakers with
120-watt output, 7 80z
strontium magrets

() PIONEER

T5-1011 4" DUAL-
CONE SPEAKERS.
-0z, strontium rn;lgnH
Maxxial™ door-mount
speakers with S0-watt
OLUTpLUt

= Ez 9
PAIR

e

SPARKOMATIC

LC-269 COMPLETE AMPLIFIER
SOUND SYSTEM.

Matched pair of 6" x 9 coaxial speakers
with 100-warn amplifier. For cars, trucks,
vans, or BVs

~:3900

= e —_— —

K54 COMPACT

4" DOOR-MOUNT
SPEAKERS.

Dual-cone, 80 watts peak
power, shallow-mount,
full-range

SALE 1 400
PAIR

SPARKOMATIC

5K-6950 4-WAY DECK-
MOUNT SPEAKERS.
400 wams peak power
four-way system, digital
ready

SALE4
PAIR

Whistler

WH-400 QUADRADYNE RADAR
DETECTOR.

| channel 9.

Key duplicating available for home or vehicle, i

i
I ¢ reapenst?
i .
k "‘l'*"r'-'
T i

Precisely tuned to receive X and K band MAYDAY 1 -
signals. Audible and visual warnings. LED | EE%“;E?SANNEL EMERGENCY WUFF:?{I:%
|r;-._.'.;];a|:p-_ presence of radar. Highway and | Compat w.u:'l S EH I?AI_:rlID. - ANTTENIATA
cit LITon |-t i i =i R Compa

Y-S | digitat readout. ernrr:’i]u:uy CB ...SALE 12.97
SALE oo r e !:'- i | electronic tuning, LED radia with

avlbie i1 CT o Vi | signal strength meter, magrietic-moLint
| Instant emergency CBantenna -

’E'J

YOUR CHQICE

— The et FPluce



K mart -proud sponsor of
the Andretti Race Team.

3-TON RATCHET
JACK STANDS.
Adjustable with locking
pins

SALE 1 97

PAIR

¥ Only at K mart!

MECHANIC'S
ROLLER SEAT.
Has swivel casters
Molded construction

22-TON HYDRAULIC
JACK WITH
. PLASTIC CASE.

A SALE997

4-TON HYDRALILIC JACK WITH CASE. . .SALE 12.97
&6-TON HYDRAULIC JACK WITH CASE. . . SALE 14.97

MECHAMIC'S
CREEPER.
Professional quality
molded creeper with
side hins, swivel casters

107

=il )

Only at K mart! ,

2%-TON HYDRALULIC 2V, TON GARAGE
FLOOR JACK. Compact, JACK.

Neavy-auly CONSITLUCTIOn CA
4997 One-piece handle £

Style ard mfr may vary,

CAR RAMP.

Heawy duty with
wiheel cradle and siip-
resistant incline. Handy
for all-around use

2-HP AIR

COMPRESSOR.
125 psl. Mounted
on Z0-galion tank

LESE ENETHY COrTuImniion

3/8" AIR RATCHET OR AIRDRILL, K AIR '~ AlR
HAMMER, IMPACT WRENCH, OR
UNIVERSAL DUAL ACTION SANDER. IMPACT

POVYERED

inciudes 15" & hone,
pere o Peich, Ta50 COLpbers

kAt ki, Bloww gumn

HOICE
EA. *




4-PIECE MECHANIC'S
TOOL CHEST SET.
Includes &-drawer chest,
I-drawer cabinet, 3-drawer
acid-on chest, and hang-on
| sorage unit. Available in

T T

| most stores

: . SALE
CHILTON REPAIR =3 26984
MANUALS, |
For auto or truck and SALE [ Oniy at K mart!
van. Choice of three 7 I. = —
editions. Availabie in i
most stores EA. |

Onfy ar K mart! r
¥

31-PIECE SOCKET SET. o v/
Professional quality 318" SALE SOLD SEPARATELY.
CHIVE A DIe STt 997 6-DRAWER CHEST ....76.96 3DRAWER ADD-ON CHEST .. 39.96

popular sockets, both
metric and fractional I-DRAWER CABINET .. B9.96 HANG-ON sTORAGE UniT .. .562.96

el .’

The last toal set §
Onty at K mart! -Benmm ; your vl f_l[.n'_V-' J'H
i B T T
e 14-PC. 3/8" DR. SOCKET SETS -
FRACTIOMNAL OR METRIC.

1297

16-PC. 1/4” DR. SOCKET SET-FRACTIONAL . . .
sALE 9.97

9- OR 14-PC. 3/8" DR. SOCKET CLIPS. . .
sALE 6.97 Ea.

SELECTED PROFESSIONAL OUALITY
SOUARE BLADE SCREWDRIVERS. . .

salE 1.98 ea.

ol
‘F"fb

*Detalls in store.

= e Sovng Flace




Kmart makes spring
cleaning your car easy

and inexpensive. v

C&Lu ——

Hi-pile pull-on cover
strefches over regular of
hi-Dack bucket seats. VWarm
in winter. Coal in summer,
Machine washable

= 1997
EA.

PLAYBOY SEAT COVER.

BON-AIRE

M
Only at K mart!

12-VOLT CAR VAL,
Specially designed for use
wWith cars, Campers, vans,
trucks and boats. With
attachments. Choice of colors

RubberQueen

997

MNewd
Only at K mart!

P
\ .p‘

-""‘"\.\

'

7901 SUN SUPER
TACH 1.

0-8000 rpm scale,

3 3/8" dial face
\Wiorks on 4+, &, and
Brcylinder 12-voit
negative-ground
engines

34N-1 AIR COMPRESSOR.

Compact 12 volt, with onloff switch,
JF.II.IE'L‘"I"I’IF"IJI,"‘ 1y light, and pressure
gauge. 220 psi. Style and mifr My Vary:

DELUXE SNACK
TRAY AND CONSOLE.
Color choice

,» USE OUR
rﬁfyaﬂwgf

~16°°

GENUINE SHEEPSKIN
SEAT COVER.

Luxurious comfort. Deep pile
100% wool front. For bucket
seat

SALE 3937

SUNTUNE

7908 MINI SUN
SUPER TACH II.
2 58" case
diameter. 0-8000
rpm range

YOUR CHOICE

Mewd

LFB-225 DELUXE AIR
COMPRESSOR.

225 pui, \With pressure ga |._|e;- Emergency
||L-|r'|+ and Wwarring flasher 7 ot

~2397




MEMBERS ONLY| MEMBERS ONLY SEAT COVERS. ,t
Deluxe striped tweed seat CoOvers
e fOr hi- and ow-back bucket,
B hench, and split bench seats
Great fitting and long wearing.

L1997

PKG. stmres

VINR LA
Ak LW RS

4-PC. CARPETED
FLOOR MAT SET.
Twin front and rear in
plush carpeting. Style
and mfr. may vary.

Only at K martl

SALE 97
EA

CHROME-BLACK METAL \WHEEL
COVER!

METAL WHEEL COVER*. . .5ALE 7.9T7 EA.
*RBoth available in 13" 14 ar 15" sizes

POLY/COTTON CAR COVER.
35% cotton, 65% polyester. \Water
repellent. All elastic bottom with &0
|, “Se EIEEr reimnforcement, trunk
strap. duifle bag, 2 grommets and PP
rope M, L XL,

“3977--

Seat covers and floor mats avallable in choice of colors.

"DURANGO" SEAT
COVERS.

Deluxe western-style farm:
fitting bench covers for
standard and mini trucks

197

4-PC. RUBBER
FLOOR MAT SET.
Twn front and twin rear
mats, Style and mif

may vary,

“:€)00

72-SPOKE STEEL SALE
WHEEL COVER. 97
Choke of 13" 14" or

5" sizges. Chrome EA.
finish 'with detachabie

basket for easy

cleaning.

H:j_r'r'u L == | gamm
e Sdasng ity



Keep your car looking great
with brand name cleanup
products at K mart savings.

Swirlon y Zrrrr

TURBO-TEK PRESSURE WASHER OR SWIRLON
MARK Il BRUSH. For car, RV, van or home

AERADT o
CHCHCE
TURBO WASH SOFT-SUDS 32-FL.-OZ.
BOTTLE OR SWIRLON POLY WASH
16-FL-OZ. BOTTLE.
47 YOUR
CHOICE

EACH

100% COTTOMN
SHOP TOWELS.
12- F.'I'it'k

_l..-l;‘ "\ % 2 :
L -r.- 2
PKG.

SALE
GENUINE CHAMOIS. m7 _IL__M E{.?SH

Jaq. ft

4 50.FT.. . .5ALE 10.97 100% terry cloth

5 $0.FT....5ALE 12.97

2-pack. 20" x 40"

97

PKG.

AU N BONUS PACK
PROTECTANT.
Helps protect and
beautify. 20-fl.-oz

SALE 40'-"
ECONOMY SIZE

PROTECTANT.
H4-fl.-or

SALE 'om

o0 MIr's Mail-in
Rebate®

00 ::
Afrer

Rebate

$3.00 Rebate” ,

'Lr J\--.r.r Tt il s
aticens

Westiey's

WHEEL
CLEAMNERS.
Wire Wheel, Mag
Wheel, or \Wheel
Magic All-purposse
Wheel Cleaner
23-0z. net wt

SALE
297 =z
EA CHOICE

&4-FL-OZ. ECONCMY
SIZE WIRE WHEEL OR
WHEEL MAGIHC . . ,
sAlE4.97 Ea,




L

NU FINISH MU VINYL

LIQUID CAR PROTECTANT.
POLISH. Protects and

Oince a year car ¥ weatherproofs
polish. 16-f -0z without buffing or

rubbing, 7% -0z
SALE 397 | sae 297
NU FINISH SOFT Do -

PASTE CAR WAX.
14-0z. net wit

SALE 497

turtie wax Fla turtle wax

ZIP WAX CAR
WASH. VELOUR UPHOLSTERY
18-fl -0z CLEANER AND PROTECTOR

SAlE CARPET CLEANER AND
PROTECTOR* OR VINYL/
197 FABRIC CLEANER
Pratect and clean vour car’s
EC ‘r SIIE IMCErIor
ZIP WAX SALE 197 YOUR
63-FL-OZ.. .. CHOICE
sALE 3.00 EA.

USA R USA
Westiey's. Westley's.
CLEAR MAGIC BLECHE WITE
ALL-PURPOSE . = WHITEWALL TIRE
CLEANER! CLEANER.
DEGREASER. With handy finger pump
For garage or 201 -0z
home, 23-1l -ae
SALE §7 rour
297 1 ga CHOICE
SILICONE TIRE SHINE.
Prevents dirt builidup Helps
&4-FL.-OZ. ECONOMY protect rubber and provides
SIZE. . .SALE 4.97 sporty ook, 12-07. net wt
..-Ill. wil USA

== I same
Tt Sadubieg Py




TRUCK COFTER =
- n".k‘

3 Personahze

ynhr tUCR, newnor Ol -
at the K'mart.Truck Center. o T TORER

2-PC. TRUCK-BED!
TﬁILGHTE MAT COMBO.

ncludes rubber bet ]rn1|[

W IT"| l"ll_l Ate prot
SALE

159lN5TAL LED*

"': "|'. LA

A (&=

SPECIAL ORDER

BEDLINERS. . . 179.00

L

~ USE OUR
vy

m y | Newd
contico '
TUFF BIN UTILITY
STORAGE BOX.

DELTA "PACKER"
TRUCK TOOL
BOX. | pc lid

SALE

897




RubberQueen Deflecta=Shield
BUG AND STONE DEFLECTOR.

Smoke, red, blue, or clear bug deflector for many
pickups and vans. \/ith brackets. Mfr, may vary

SALE
SALE

97 we [ORK ==
18 4997

TRUCK TONNEAU COVER.
=)=  Vinyl truck-bed cover protects cargo,
enhances appearance, and saves fuel
Sizes to fit most short-or long-bed trucks

Aidalable iy ol Aboded

= -
. o

=y ol

| TRUCK TIEDOWNS. . .SALE 4.97 2/PKaG. AL

Rubber Queen = SALE =

CAB LENGTH RUNNING 3997
BOARD. Fits most full- and

mid-size trucks, Extruded. 53"
56" or 574" sizes

KENCO Rondure,inc.

SLIDING TRUCK WINDOW. SALE

Timed glass, black frame. Fits 97
stock rubber molding for many
pickups Sryh_- and mir may vary

INSTALLED. . .SALE 54.97* e
USA

INSTALLED. . . 79.97*

PORTABLE WINCH.
2000pound capacity. Take a
load off pulling jobs on
car. boat or equip-

T, ment trailers

- T Easy to rig
Cperates of
| £vlt power
source. Model
P-2000 with

TRUCK CAB ORGANIZER. SALE

Rugged molded construction, both vertcal
and horizontal storage space, Fits behind
any full-size truck seat.
; > F«,
2 T . o
: &~

*In stores with service only during regular service hours.




HIGH-LEVEL
BRAKE LIGHT.

For many cars

SALE
YOUR CH{JIEE s o 111 111101
!
FOG LIGHT KIT. —F
Rectangular halogen amber or clear fog

light kit. Model #22350C or #22351C

Iz Price!

VINYL TRUCK TOTE. SALE

Prestone -
POVVER STEERING

OR BRAKE FLUIDS.
1.2-fl -0z

STP*® SUPER-
CONCENTRATED
FUEL INJECTOR
CLEANER.
1Z-fl-0z

organized. Reg, 9.9

Keep your truck neat, 498

USA

Amoco

ONE-GALLON
UNIVERSAL ATF.
Multpurpose fransmission
fluid for passenger cars,
hght trucks and vans '

= 2 GALLON
Best of the Dutdoors'
“TTMILY A FISHING

Liin stom, |

B T s o ——

On sale April 27 through May 13, 1989, at most K mart stores across the US.A.

i,

m——
- ViS4

=

(a s L= § mum O
A s

SALE 297 YOUR

ONE WIPER
BLADE OR
TWO REFILLS.
Popular sizes to fit
mary LIS cars
and light trucks
167-20"

CHOICE

& i

ADWTATISED

MERCHARCHSE POLICY




SPACEPORT AMERICA

learn of America'’s space heritage
at Spaceport USA.

The eontrolled ecological life

support system experiment al

Kenmedy will show Mars mission

planners how to grow food on
lomg-duration flights.

POPULAR MECHAMNICS ® MAY 589

Visitors to Kemnedy Space Center

which an unmanned cargo vessel is put in

orbit around Mars, followed by a manned

Might that would take 15 months—440

days, including 30 c;jljys in orbit around the
1

lanet. Astronaut Michael Collins argues
or the “Venus Flyby,” which would take 22
months—660 days. with two months at
Mars. Other possibilities include orbiting
the red planet with a manned landing on the
Martian Moon Phobos. which is much easi-
er, but which lacks the excitement of Mar-
tian landing. Ladwig's office won’l even
make a recommendation about the best way
to go until 1992. And there won't be an actu-
al flight to Mars until 2004 or so. For Lad-
wig, even the quickest journcys will require
demonstrated technology that does not, at
the moment, exist.

“To take a single example,™ he says, “we
talk about assembling the Mars ships in low
Earth orbit, usin%pcmnnel from the Space
Station. But at Cape Kennedy they need
hundreds of people to assemble the Shuttle.
We won't have all those pec:-ﬁle up there. It’s
not clear to me that anyone has taken a hard
Iuti;l_c at whether we can really do assembly in
orbit.”

“I'm certain we can work all this out.”
Ladwig says. “But right now, as we sil here,
the studies haven't been done.”

NTHE FAR CORNER of the Kenne-

dy Space Center in Florida, miles from

the excitement of the launch complex-

cs that draws so many visitors each
vear, across the causeway near the manatee
preserve, is Building L, where Bill Knott
runs CELSS: Controlled Ecological Lifle
Support System. Al its center is a hyperbar-
ic chamber once used to test Mercury cap-
sules. Surrounding the chamber are two
stories of giant air handlers, filters and
pumps, miles of tubing, thousands of wires,
All for a simple purpose.

Bill Knott is trying to grow food for one

ma[;\ in space. SRR

vople have talked glibly about growing
food for years, but Knott is, in his words,
“actually tryingtodoit.” It's not socasy. He
has massive technical problems growing
wheal, potatoes and soy in a closed environ-

mental loop. And he’s also worried about
the psychological problems of food for the
Crew.

Knott asked a university nutrition de-

Eaﬂment for recipes using the six foods he

new he could grow. “They gave us about
200 recipes, of which maybe 35 were do-
able.” It's not enough. ﬁy told us they
needed tomatoes, and we hadn’t planned to
grow tomatoes. And you need a source of
oil for cooking. The astronauts have flour,
but bread is hard to make if you don’t have
cggs and milk.”

ill future astronauts be vegetarians?
“Not necessarily,” Knott says. “We're try-
ing to get some meat in there,” One system
he is studying involves growing Tilapia, a
trash fish. In one laboratory, spinach grows
on hydroponic stems, nourished by the
waste of swimming fish in an adjacent tank.
But will this sttcm work energetically? It's
too soon Lo tell.

HE EARLY DAYS of spaceflight

were shorl on amenities. [t's said

that when ground crews opened

the 3-man Apelle capsules back
from the Moon, the stench was breathtak-
ing. The Shuttle is roomier and more pleas-
ant, but its toilet is notorious: smelly, noisy,
despised by crews. This is tolerable for 4- to
T-day fli% ts in space. But what will long-
duration life in space be like?

Moving down the Space Station mockup
at Johnson, we come to the crew quarters.
Inside, the station is square. Crewmen live
on each of the four walls (including floor
and ceiling, since in orbit there’s no uF and
down.) Each nal space is roughly the
size of a small walk-in closet, cunlaimn& a
computer, TV screen, VCR, lockers and a
porthole. They'll sleep in wall-mounted
sleeping bags, and will call home to their
families every night. “The Soviets found
that was the key to long periods in space.” |
am told. "They’ve got to be able to call
home every night.”

Further down the hab module is the toilet
{extensively revised) and a vacuum shower
(slow, but it works). then the medical sta-
tion and the %allcy. Where's the exercise
equipment? They point up. It's directl
above me, mounted on the ceiling. The gal-
ley is pleasant, white and clean. Racks of
food pull down from the ceiling, each meal
individually wrapped. [ try to imagine what
it will be like to sit here with my feet hooked
into foot restraints and eat a meal while
someone else sits upside down in front of me
on a rowing machine.

Listening to the explanations, il becomes
clear that LEO—Low Earth Orbit—is still
very much a part of Earth. The Space Sta-
tion 15 not separate from the Earth, but
rather a remote outpost. like Antarctica. lts
environmental loops arc not truly closed. 1t
is not truly independent. True indepen-
dence for man in space lies in the future.

This is how we got 1o the Moon: Werner
Von Braun of Huntsville strapped nine proven

35



Switch to gas.

It heats water
_for half the cost

of electricity.

GAS.
AMERICA’S

BEST
ENERGY
VAI.IIE

1988 Amencan

SPACEPORT AMERICA

rockets together to make the Sarurn
[—and then he strapped together five
of those to make the mlﬁh?v[ aturn 5. In
essence, we rode to t oon on 45
pre'viuusl:.r proven rockets coupled with
an absolute minimum of new technol-
ogy. o

Another Huntsville project in the
Von Braun tradition is the unmanned
shuttle-C, intended forstartupin 1991,
Utilizing existing boosters, rockets and
launch facilities, it gives NASA a
heavy-lift capability at minimal cost.

Although the Shuttle can lift 240,000
pounds into orbit, the orbiter itself
weighs 200,000 pounds. This means the
payload is only about 40,000 pounds,
which is not enough lor the 1990s. But
the unmanned Shuttle-C can lift
170,000 pounds, with greater launch
schedule reliability, at half the cost.

Woven into the schedule of manned
flights, Shuttle-C would enable the
Space Station to be built in 19 months,
instead of 38 months. And Shuttle-C
can lift, for example, a Mars Rover

robe and its Centaur Rockel into or-

it. {In fact, it can lift two into orbit at
one time, ) For scientific teams like the
Jet Propulsion Lab, which have been
fighting probe u.m ht with expensive
miniaturization, Shuttle-C offers at-
tractive possibilitics. And NASA des-
puralelli,v needs an alternative to the
manned orbiter.

If Shuttle-C represenis the sensible
near future, what's farther ahead? One
place to look is the Ames Research
Center outside San Francisco. Here,
amid a startling, unworldly landscape
of giant pipes and enormous braced
tubes—the wind tunnels that have
made Ames world-renowned—some of
NASA's most advanced work is being
done. It hints at a bizarre and startling
[uture to come.

For example, the National Aero-
Space Plane, the “Orient Express” in-
tended to fly at Mach 22 from New
York to Tokyo in an hour, is now being
studied with the most powerful super-
computers in the world. Butitisn’t just
a matter of airflows and wing structure
—the computers at Ames are also do-
ing molecular chemistry.

ROJECT SPOKESMAN
Jamu Arnold points out that
“the Aero-Space plane will be
literally flying in an infer-
no—at temperatures of I, where
most metals liquely and run.™ At such
extremes, the hot metal surfaces react
chemically with molecules of air flow-
ing over them, affecting performance.
And hydrogen ions in its exhaust flow
into the metal of the plane, changing
the aircraft in what is called “hydrogen
embrittlement”—flexible metal may
now shatter like glass.

Then, when the airplane enters space

and cools, the supersaturated hydro-

nions may leave the aircraft so rapid-

', like soda fizzing over ina bottle, that

they literally explode the airplane. It is

as if the whole airplane is subject to the
bends.

Faced with these exotic problems,
Arnold says it will take three years of
intensive study to decide whether the
MNASP is buildable at all in the foresee-
able future. But as Arnold says, “that’s
what turns us on—the challenges.”

OMPUTER SIMULA-

TIONS of a different sort can

be found in the Life Sciences

building, where Steve Bryson
and Rick Jacoby demonstrate the Vir-
tual Intcmcliwz Environment, known
locally as “the helmet.” It's almost un-
believable: a system out of 21st century
science liction.

You wear a special glove, and a
headset which contains an LCD screen
on which is projected a computer image
of a different room. As you walk and
turn your head, the projected view be-
fore your eyes changes. The illusion is
uncanny.

You can push objects around in this
other room, bounce balls off the walls,
manipulate robot arms. You can make
Macintosh-like menus that hang in
space, and you can grab the menus in
your hand and move them out of the
way il they're blocking your view. You
can ride up and down ¢scalators,

Yel none of this is “there.” in the real
world. Flip up your helmet. and you're
standing in an ordinary room at Ames.
Flipdown the helmet, and you are back
in some other, very exotic world.

What good is the system? Operators
can control distant robots with preci-
sion, taking them over. Already the
Mars Rover's eves have been linked up
to the helmet. Earthbound scientists
can walk through graphic displays of
their data, inspecting them from all
sides. Astronauts can use menus and
diagrams inside their helmetson EVA.

In fact, the Virtual Interactive Envi-
ronmient is so revolutionary it seems a
little like the first computers—it'll be a
few years before people figure out all
the things it can be used for.

Back in the real world— Launch
Complex 39 at Cape Kan:ti‘T—um.
day before the launch of STS-26, Dis-
covery. It's the first launch intwo and a
half years since Challenger. [1's one day
before the 30th anniversary of NASA.
Roughly 30 years after Spurnik, roughly
20 years after the landing on the Moon.
And one day belore the signing of the
international agreement on the Space
Station in Washington.

America is going back in space.

Five thousand members of the press
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It's called a Jet Mate™ and it was ereated by the
very same engineers of sun and fun who bring you
the world famous JET SKI® watercraft.

Jet Mate's got a big, reliable, powerful, Kawasaki two-

stroke engine and no-propellers jet drive. So its nimble
and agile and fast, just like a JET SKI watercraft.

But since it's a boat, itk dry and stable and has
plenty of room for three fun lovers and their gear. Like
fishing tackle or scuba gear. Or maybe just lunch, some
coldsoft drinks and a big tube of sunblock.
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Jet Mate comes with its.own trailerand, bmusa q{;,-h‘x
its jet drive and shallow draft, you can laun¢h ii, Jnst
about anywhere. But you can't get it just about anys =
where. So call 1-800-446-JETS for the location of your.
nearest dealer. And hurry.

Jet Mate'’s new. But it's already going fast.
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This isa polish unlike any other polish
Or Wax.

Turtle Wax® Plus™ Teflon®
Unequalled protection. Against dirt,
grime, salt... younamet!

New Turtle Wax Plus with Teflon.

The ultimate protection.
Theultimate shine.

+TURTEE WAK
PLIISEHET

TEFLON.
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PRt ILLLISTRATIONS BY MARC FERRD

SPACEPORT

are here at Kennedy. NASA's over-
loaded. The weather's sticky. The press
is irritable and complaining until sun-
down, when everybody %mq out in bus-
es to Launch Complex 39B.

Then all the complaining stops. Ev-
eryone falls silent, standing before the
most expensive and dangerous depar-
ture lounge in the world. In the dark-
ness, the Shuttle is brilliantly
illuminated by searchlights whic
streak far into the night sky. Discovery
shines like a jewel.

As hundreds of press photographers
swat mus%uitues and snap their pho-
tos, the Shuttle appears like a cathe-
dral, a great edifice reaching toward
the heavens, brightly illuminated.

Emotions come unbidden, the real-
ization that the exploration of space is
the great human adventure of our cen-
tury. It is a profoundly romantic un-
dertaking, and it is unquestionably
expensive and dangerous, as explora-
tion throughout human history has al-
ways been. But this is the next step, and
it is ours to take. ™

WHEN YOU GO...
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THE GREATEST THING
TO HAPPEN T0 PIGSKIN
SINGE FOOTBALL.

Wolverine” BoarHide™
boots may not be as exciting
as professional football, but
they are a breakthrough in
footwear. Because they're
the only boots made of
BoarHide.

BoarHide is specially
treated pigskin. At Wolver-
ine, we tan it twice with a

BodarHide 13 s0 supple
s comiforiable it
Brvakiiig o tr

unique process so it's better
saturated mth heavy mI We

The Wolverine
FJ: u.! H! ar Wedge huas o
- ev back guaraniee

end up with extremely flex-
ible, water resistant leather.
And you end up with boots
that are both durable and
comfortable from day one.
BoarHide makes them

stronger. It won't wear
through or scuff as easily as
cowhide because 1t’s abra-
sion resistant.

BoarHide makes them
more breathable. There are
tiny pores in the leather to
let moisture evaporate, so
your feet will stay drier.

BoarHide also makes
them more comfortable.
Where cowhide can be stiff
and unforgiving, BoarHide
leatheris supple from the
start. And it stays that way.
When your boots get
wEti they']l 'k-,_a_?-

The close cell construction '
creales a cushion fo -"‘m.

abzarh the shock of a u'.'
Furrd day’s work. .

still be supple after they dry.
And at the bottom,
there’s the Extended Wear
Wedge sole. It's made of
oil resistant polyurethane
which is ultra-light and abra-
sion resistant. In short, the
sole will last longer.
So try a pair of Wolver-

.F‘
*’ra*:_ '

ine BoarHide boots. They're

more durable. More com-
fortable. And made by an
American company with
over one hundred years of
experience.
What could be greater
than that?

WOLVERINE
BoarHide"

Auverilable tn safety toes and unde widths,
Madem the L5.A







AMERICAN

THRILLS

From oldie-but-goodie woodies, to high-looping steel, PM takes
a coast-to-coast tour of the nation’s hottest roller coasters.

BY GEORGE PLIMPTON

0 for a life of Sensations rather than of
Thowghts! —Keats

AST AUTUMN 1 TOOK the last

ride of the season on the Coney ls-

land Cyefone before it closed for the

winter. | drove 1o the Brooklyn sea-
shore—a mistake, perhaps. | had been told
that the best way to prepare for the Cyclone
was to lake the subway—its jostling, sudden
stops, lurching, swerves, swaying and noise
being the perfect conditioning exercise. |
had not been on a roller coaster lor more
than 20 years. but as | drove along Surf Ave-
nue and saw the bulk of the Cyeline against
the evening sky the same feelings came
back—the vague discomfort. the slight
quickcmlcf of the pulse. the same self-gues-
tioning: Why on earth am | doing this? In
[act, [ had a perfectly legitimate reason—Io
report about experiencing rides on live of
the nation’s great roller coasters

The Cyclone, Coney Island,
Brooklyn, New York
Coney Island was the obvious choice 1o be-
gin with. Opened in 1927 and remodeled in
1967, its Cyclone is the most celebrated of
roller coasters. Charles Lindberg once said
that the thrill of the Cyefone beat the thrill of
flying. After all, such an experience is per-
haps the keenest-felt, certainly of adoles-
cence—with a near tactile memory of the
event itsell; the climate of the evening, one’s
Falmmhctrip. the first sight of the vast edi-
ice, the faint shricks of those already com-
mitted to its embrace, the slow inexorable
progress of the waiting line, the wonder that
one did not duck under the restraining ropes
to forget the whole thing and enjoy a E:mﬂn-
ade at the concession stand before a visit 1o
the less-taxing Fun House.
But no. one shulfled slowly toward the
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loading station, cackling hysterically at the
feeble jokes of gallows humor until the [inal
lowering into the cracked leather seat of the
car itsell, the clamp of the iron bar across
the lap—and then as one stared gloomily up
the incline of the lift-hill, the pleasant carni-
val sounds of the fairgrounds fading away,
one heard only the harsh clacking of the
ratchets underneath as the coaster headed
up through the cool of the evening toward
the last hump. which had nothing bevond it
but the dark sky.

Allof this came instantly back to mind on
the Cyelome. The true terror set in on the
first drop. After poising at the top of the lift-
hill the train picks up speed down a sharpin-
cline and then abruptly—almost as if the
tracks had come to the edge of a cliff—the
slope [alls away at an even greater angle,
nearly straight down. so that [ was stricken
by two stages of terror, one following on the
other almost instantancously. | do not re-
member velling outright during the ride.
but | recall a number of strangled cries and a
few breathless exclamations of “Lordy!™
—anexpression [ tend to use at moments of
extreme stress. | decided that this would be
an interesting method of rating the live
roller coaster rides | had planned. 1 jotted
down in my notebook that the Cyvelone had
I:urodut:r.:d 10~ Lordy!"s. including one in re-
iel as we glided back to the station

| rode twice that evening. sitting in the
rearmost car for the last ride of the season.
In the seat in front of me | noticed a passen-
ger wearing a jacket covered with pins, but-
tons and patches denoting various roller
coasters around the country. On the station
platform I introduced mysell. His name was
Steve Urbanowicz, and he had been riding
the Cyelone since it had started up thal
mnrninE_ He announced himsell as a roller
coaster buff and a long-standing member of
A_C.E., which stands for American Coasl-
er Enthusiasts, a club of about 2000 mem-
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Action journalism: Author
George Plimpton recollects
emolion in tranguility
{opposite) after lis front-
seat ride on Six Flags'
Shock Wave labove).
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bers. He referred to his jacket as his roller
coaster luxedo. ~1 wear it for rides on the
opening and closing days of the season.”

| explained my project and asked Ur-
banowicz how he rated the Cyclone among
the hundreds of coasters he had ridden. He
hardly paused.

“The Coney Island Cyclone is at the top,”
he said. It has that fantastic first drop.” |
nodded in firm agreement. “It had good
turns and a big finish—it doesn’t peter out.
Just as vou think you're getting Lo the safety
zone at the end. it gets faster.

“But I've never been bored on any roller
coaster,” Urbanowicz went on to say. “For
my 29th birthday | picked the Hurricane Lo
ride for every year of my life. | wondered if
that wouldnt be a test of my enthusiasm.”
The Hurricane, he explained, is located at
Boardwalk And Baseball, an amusementl
complex near Haines City. Florida. *1 ar-

Anatomy Of The Modern Steel Roller Coaster

PMILLLATRATION B EaCitd BAARNES

Riverside’s Cyclone, in
Agawam, Massachusetts,
compensates for small size
with very steep drops.

FHERGLASS BOOY

\WHEEL CARRIER ASSEMBLY

GLEDE WHEEL

FITTING FOR 2-AXE
LEWIVERSAL
YOKE COUPLING

BRAKE FILTER/
REGLRATOR VALY

BRAKE ASSEMEBLY &

rived at 9 in the morning. It was raining
slightly, which is good because you get a
faster ride. | reached 29 rides and | had no
thought of stopping except for alunch break.
| rode the Hurricane until it closed—79
times. That’s 24 more than my record up un-
til then, which was 35 times on the Loch
Ness Monster in Busch Gardens. near Wil-
liamsburg, Virginia.”

I whistled in awe and asked if he still
yelled at points during the rides. “Perhaps
not a yell.” he said. “A shout from time 1o
time is certainly a part of it.”

We went across the street (o an open air
bar. The tracery of lights along the length of
the Cyclone winked off, its sirange convo-
luted shape dark against the sky. “IUll be a
long winter,” Urbanowicz said wistfully.

The Cyclone, Riverside Park,
Agawam, Massachusetts

The Riverside Cyelone is aesthetically won-
derful to see—a vast pure white structure set
in the hills at Agawam, 4 miles across the
Connecticut River [rom Sprin%ﬁcld. Mas-
sachusetts. Physically, the Cyelone is a ter-
ror—perhaps the wildest ride of all the
major roller coasters. One of the reasons for
its kinetic violence is that it is built in a small
area, requiring extraordinarily steep drops
and quick turns to [it everything in. Il was
designed by Bill Cobb, who has gone
through open-heart surgery and is advised
nol Lo ride his awesome creations.

The lift-hill is extremely steep. a 28°
slope. so that | found myself tilted back
hard against my seal as the train clacked up
toward the summit. Here there is a mild
turn to the right onto a kind of platform.
This ingenious design gives the passenger a
sideview glimpse ol the horrifying first %lmp
(112 1.y and also—as my seat companion.
Edward J. Carroll, Jr.. who owns Riverside

Park, pointed put—a 2-second look at the

mountains of Western Massachusetts be-
fore the world changes into one of
drops. catapults and 1wists. At
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the bottom of the first drop. the train moves
at60 mphintoa hif’h-sﬂfd banked turn, s0
that if it were not for the restraining bar, a
rider would be tossed over Route 159 into a
grove of trees. Enthusiasts consider this
wrenching, 457 banked turn to be the coun-
try's prime first-drop experience—in my
case. producing three “Lordy!"sin a row.

1 asked Carroll why Riverside had not
ﬂck&d a more original name than Cyclone.

¢ smiled and said his people had had a
number of naming sessions. But they decid-
ed they couldn’t go wrong naming their
roller coaster after the granddaddy of them
all—Coney Island’s Cyclone. | nodded in
agg:r:mcnl: The number of “Lordy!"s was
aboul the same.

The Shock Wave, Six Haﬁs,

Great America, Gurnez.. linois

I did not much like the looks of the Shock
Wave at first glance. Staring up at the great
tubes of the complex | was reminded of the
conduits and pipes of an oil refinery. Shock
Wave provided not only the first steel roller
coaster ride of my life, but also my first ex-
perience with loop-the-loops. There are sev-
en in the ride during which the passenger is
literally upside down. Because people wait-
ing in line can see the loops and the trains
sweeping through them upside down, there
i5 a fair amount of anticipatory yelping and
near-weeping from the high school crowd.
One young girl started to approach her car,
glanced over al the loops, then just kept on
walking loward the exit sign.

My guide on the Shock Wave was Paul
Ruben, a member of A.C.E and the editor
of RollerCoaster!, the organization’s maga-
zine, He carries Dramamine pills so his
Fleasure on the rides is not compromised by
ecling queasy. He offered me one.

“You get clammy after four or live

times,”

| said one ride might be enough.

I accepted his offer.

As we inched forward in the line for the
train, Ruben said that the back car was the
desirable place to ride the loopers: One sees
the front of the train upside down, which
gives a vivid premonition of what is to
come. He also suggested that I turn my head
to either side in the loop and watch the hori-
zon rotate—thereby intensifying the feeling
of being upside down.,

Such advice is very much like the sugges-
tion that the best way to ride a roller coaster

- is to resist the urge to grip the restraining
. bar with desperate strength—"white knuck-
lingit” asit is called—but 1o relax instead,

s0 that the ride can be experienced. not

fought against. Another way to “feel” a
ride is to lift one’s feet off the Moor of
the car. A better-known method
isto hold one’s arms aloft, Thisis
.+ notonly a macho gesture
{"Look Ma, no hands!”
| —Ssuggesting emancipa-
tion from the bonds of

adolescence), but since one is held in place
only by the restraining bar, there is a greater
sense of flirting with danger. Thal 1s a famil-
iar sight from the Midway—a tramload of
upstretched arms on the upper slopes of the
coaster, as if the passengers were victims of
a stickup by a gunman in the rearmost car.
It is. however, not a common sight on Shock
Wawve,

Al the time | rode Shock Wave, it was the
tallest (170 f1.) and fastest (65 mph) steel,
looping coaster in existence, The length of
the first vertical drop is 155 fi.—the equiva-
lent to an urbanite like myself 1o peering
over the edge of a 12-story building.

1 did not lift my feet off the floor. | white-
knuckled it. 1 do not remember following
Paul Ruben’s advice on the loops. | suspect
my eyes were closed.

| cannot truthfully say what it was like 1o
be in the loops except that | wondered
vaguely il Ruben’s Dramamine pill would
be effective. As for the "Lordy!"s. they were
loo many (o count.

The Thunderbolt, Kennywood
Park, West Mifffin, Pennsylvania
Most roller coasters move out of the station
and begin climbing a lifi-hill almost imme-
diately, First-time riders on the Thunder-
bolt are puzzled, even lulled into com-
placency, because looking along the
track from the loading platform they can see
no sign of a lift-hill: The track leads off at a
slight decline into a leafy forest of oak trees.
Stranger still, there is no sound. Missing is
the familiar clater of the ratchets, which
prevent the cars from slipping backward if
the chain lift breaks, Absent too are the yells
of passengers on a downward plunge. Only
the operator in his little booth at the end of
the platform, impishly mllinF, hiseyes heav-
enward and crossing himsell, suggesis that
what lies ahead is not going to be like taking
a horse-drawn carriage-ride through a for-
est parkland,

ure enough, a short distance into the
trees the coaster drops into a ravine and
plunges down toward the Monongahela

0 FICIRT O
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Four mimites on Kings Island's
The Beast includes terrifying
tunnels and a spiraling descent.
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Here's a vertigo-tnducing view of
the first drop on Coney Islani’s

Guit-torenching surprise drops
characterize Kennywood Park’s
deceptive Thunderbalt.
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River. The unigue feature of the Thn-
derbolt is that the lifi-hill occurs hall-
way through the course, The train races
around a curve and glides to a halt part
way up a long slope. where the ratchels
catch and the link belt begins to pull the
cars up toward the distan! summit,

With no lift-hill at its start, Thunder-
biolt seems to have been built backward.
Indeed. one of its most abrupt drops is
right at the end. Just at the point where
one cxpects a smooth glide into the sta-
tion. and begins exulting with a sigh of
reliefl that one has survived. once again
the bottom scems to fall out of the for-
¢st and the train hurtles down a 90-{t.
drop. Passengers returning to the sta-
tion have a unique look—a kind of
glazed. uncertain. nervous stare as il
rcrhap:a the station itself might sudden-
y revolve on its axis and subject them
to still one more fright,

Originally built in 1926 and known
as The Pippin. the coaster was extended
structurally in 1968 and rechristened
Thunderbolt, Paul Ruben told me that
its designer, Andrew S. Vettel. rarely
rode his roller coasters because he had
a'nervous stomach.”™

That [irst drop into the ravine
through the forest certainly unsettled
mine. For the surprise of its start and
the fury of its linish. Thunderbolt finish-
es very high on the “Lordy!” hst. In
fact. 1 even let loose with an exclama-
tion or two long after the ride was over
and | was simply thinking back on the
experience.

The Beast, Kings Island,
Kings Island, Ohio
Al every park | had visited. someone
had mentioned The Beast. "“You
haven’t done The Beast vet?” someone
would ask with a shake of the head,

This wonderfully named coaster on
the outskirts of Cincinnati was. al the
time | rode it, the longest (7400 ft. ).
highest (141 [t.) and fastest (66 mph)
wooden coaster in the world. By theen-
trance, quaint signs in Gothic lettering
sel the tone for what is 1o come. One
reads. “The Beast Is Always Lurking In
Ambush.” and another. "Beware: You
May Lose Your Eyeglasses To The
Beast.” Ruben 'pm'rllcd out a shelter-
like arca just ofl the loading platform
where. on a red-cushioned setiee. over-
wrought riders could sit for a while and
recover. While we watched, a fright-
encd young boy was half-supported
from the train to the setiee. His mother
hovered over him, patting his fore-
head. She turned and complained Lo his
older brother. 1 told you. Charlie. he’s
big enough but he's not ofd enough for
The Beqsr.”

Tl Beast has several distinctive lea-
tures. Like the Thunderbolr it winds
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through a forest. Its great length af-
fords two lift-hills. giving a passenger
almost 4 minutes of its tortures rather
than the usual minute or two. At the
bottom of both lift-hills is a tunnel, its
entrance pitch black and so small at
first sight thal coming over the summil
and tearing down the slope, it secems
doubtful the train can squeeze through,
The black holes of the tunnels seem 1o
suck the trains into them.

Once inside. the sounds—especially
the shricks—are magnilied along with
the sensation of s ccﬁ. so that one sighs
with reliel when the cars burst back out
into the dappled sunlight of the forest.

The slope off the first lift-hill is per-
haps the most [rightening aspect of The
Beast. Nol precipitous, it is long. very
long. so that the train picks up speed
and reaches the tunnel entrance like a
runaway truck, brakes gone, at that 66-
mph figure. The tunnel is the Tirst of
five along the ride, which climaxes in a
5407 spiraling descent through the
darkness, the track twisting back on il-
sell like a snake.

When it was over. | would have
headed lor the red settee myself if Char-
lie’s kid brother were not still there,

As we walked to the parking lot, Ru-
ben said that a famous 1920 roller
coaster, the Cyolone at Crystal Beach.,
in Ontario, Canada. provided such a
violent ride that a nurse, quickly identi-
fiable in her white outfit. was on hand
o meet the incoming trains. She car-
ried smelling salls to stick under the
noses of those unable (o extricate them-
selves From their seats. He said the Cy-
clome was linally taken down because
the Crystal Beach management real-
ized that more people were standing
down below watching the passengers
going through their travails than were
taking the nide.

| smiled and said [ thought the nurse
was a nice touch. It is something the
management of The Beast should well
consider.

Back To Earth: Thoughts On
Tittilation And Terror

The principle behind all great roller
coaster rides is that there should be a
succession of starting surprises—a se-
ries of benevolent muggings.

Coaster designers. especially work-
ing with steel, today can rnat'.-: their
huge structures steeper. longer. and
therefore build in greater kinetic forces:
Thereistalk of hoisting riders 20 slories
high before gravity takes over. More-
over. the experience of the rides can be
heightened with any number of extra
sensations. Designers can be devilish,
Years ago a European designer set
huge steel mirrors above the tracks of a
roller coaster in Gothenberg. Sweden.

WHEN YOU GO...
Astroland
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so that riders hurtling down a steep hill
would look up to see another coaster
coming straight at them full blast! Alter
a while the mirrors were removed:; The
traumatic effect on niders was simply
too much.

Bul such ingenuily 1s al once the
charm of the roller coaster as well as its
lorce of intimidation. The effect can be
profound. In the summer of 1949, a
man named Emilio Franco stcp?cd
ahoard the Coney Island Cyclane. For
six veurs he had been mute because of a
nervous disorder. On the second dro
of the ride he suddenly began to shrie
along with everyone else. By the time
he stepped ol the Cvelone his condition
had been cured. His first words aftersix
vears of silence were: 1 feel sick.” ™
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TOYOTA PARTS AND SERVICE

THE PERFECT FIT:
YOUR TOYOTA

AND TOYOTA QUALITY
DEALER SERVICE.

It's no puzzle at all to keep your Toyota running fit. just use
Toyota Genuine Parts and Toyota Quality Dealer Service.

Mobody knows Toyotas like trained and certified Toyota
service technicians They do the wark promptly and correctly, using
competitively priced Toyota Genuine Parts. That's the smart way to

protect your investment. Not to mention the friendly, positive
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AN AMERICAN

ROMANCE

More than anywhere else on Earth, the automobile has helped give
definition to America and Americans.

BY DAVID HALBERSTAM

HE FIRST MAJOR TRIP came in
thespring of 1942 | was 8 yearsold
that fall and my brother was 10,
Earlier that year my father, a doc-
tor, had gone back into the Army. He was
by then stationed at Biges Field in El Paso
and the rest of us, having moved first from
New York Lo Winsted, Connecticut, were
about to join him in the new and mysterious
subcontinent of Texas. The trip. the first of
many such in my bavhood, was some 2100
miles. On the Richter scale of contemporary
travel, it isn’t very much. Today my Tamily
makes trips like that all the time. We rush to
airports, board an endless series of crowded
7275, rub shoulders and elbows with equally
irritable fellow passengers, cat our semi-
lastic food. and are disgorged some 3
1ours later at a similar airport, hoping that
we will be reunited with our baggage. As |
rush to a rental car olfice, | sometimes look
at my 6-year-old daughter and ponder if
there is very much sense of travel left for
her. any sense of the size of the country, and
the infinite varicties of America contained
within, and any sense of wonder, She is a
marvelous traveler. At the age of 24, she
flew the 14 hours to Tokyo without a whim-
er. She is equally immune to the jostling
rom [ellow passengers and the turbulence
of occasionally unfriendly skies. Yet, some-
times | suspect that travel itself is, for her,
experience withoul experience
‘orty five years ago. a transcontinental
trip was very different. That trip to El Paso,
if | remember correctly, lasted some nine
days and it was, in retrospect, nol just an
immense adventure but a celebration—of
our car, of America as an endless and ex-
pansive and always changing nation. and.
unconsciously, of us as a family. We had
planned the trip carefully. My mother. a
school teacher, had given us a list of possi-
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ble places that we might want Lo visit and we
were, by democratic means. allowed 1o
choose the ones we most wanted. We select-
ed (with some prompting. of course) Mount
Vernon. Monticello. Lookout Mountain.
the Hermitage and the Carlsbad Caverns.
My mother thereupon sent our itinerary Lo
Conoco and they duly sent back a map of
the United States. our own personalized
journey marked with a thick red crayon,
linking Winsted to El Paso by way of the
tourist attractions we selected. We dutiful-
ly. of course, purchased Conoco gas on the
entire trip.

The Depression had merged with World

War Il and we as a family were just begin-
ning 1o work our way up from the least ex-
pensive cars available to somewhat fancier
ones, That vear, we owned a light green
1940 Chrysler which was to last us through
the war. It was solid. steadfast. comfort-
able. and it never seemed to break down. |
can still remember, with the odd garbage
collector’s quality of my memory. the li
cense plate; Connecticut LK 614, My moth-
er did all the driving. Despite all the radio
jokes then prevalent aboul women drivers,
she drove carefully and well. She was a good
athlete with good reflexes and. unlike most
women of her generation, had learned Lo
drive while she was young. She was both
comfortable and conlident behind the
wheel. In truth, she was a better driver than
my father (though this was never acknowl-
edged as we grew up), who drove impatient-
ly. and roughly, quick to his accelerator,
quick 10 his brakes and quick to his horn. If
in contemporary life | have had less of a po-
litical problem with the coming of the wom-
an’s movement than some of my conlempo-
rarics. | suspect it is that in much of my
childhood. many things in our lives, such as
this trip, which were normally the province
of the father, became, because of the war.
the responsibility of the mother.
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She was, of course, more than
a driver on those trips. She was
e LOUT guide, group leader
and inventor of games. We
played not just Twenty Ques-
tions and Animal, Vegetable,
Mineral, but our own games, in-
cluding License Plates in
which we competed for
the better license-plate
collection, We each got al-
ternaie cars, and the winner
was the one who could as-
semble the greatest variet
of states in a given pcriud}.’
She was also arbiter of all disputes (no more
than 10 a day) and she did this while hiding
what must have been her own immense fear
of taking a young family to a new, tempo-
rary home she had never seen, in a city
where she knew no one, to join a husband
who in those [retful days would rarely be
home and would soon be shipped overseas.
Travel was comparatively primitive in those
and all the more exciting for that.
here were no superhighways, just old-
fashioned roads, good ones to be
sure, compared (o the America
of the '20s. Billboard adver-
tising was relatively new,
and for any young child,
the Burma Shave signs
("Don’t Try Passilﬁﬁ]n a
Slope/Unless You Have/A
Periscope/Burma Shave™')
were among the most memora-
ble sights of a trip, and we forced
our mother 1o sﬁ:w down every Lime we
came to one. We, my brother and 1, hated
staying in the many rooming houses which
marked our itinerary, converted old homes
which seemed Lo us dark and gloomy,
houses in which, | remember, too many
shades had been pulled down for far too
long. We vastly preferred the small down-
town hotels, themselves soon to be an offer-
ing to a new and modern highway system
wilh its bypasses of downtown areas.
Above all, we loved the motels which were
Just beginning to spring up. Tourist cabins,
they were still more often than not called.
We loved the sense of privacy of being once
in a place which was ours, as if alter travel-
ing all day we had found a place which was
our home.
HERE WERE ALMOST no fran-
chised food restaurants in Lthose
days, excepl perhaps the Howard
Johnson chain. A journey of that
size. for any child is, | think, part excite-
ment and part terror as well. My brother
and | expressed our terror with the wariness
with which we ordered food on the road.
We did not lightly experiment. We ate more
often than not at diners, which were still in
those days converted railroad cars—our ex-
perience in Winsted had taught us that these
were places in which we were comlortab-
le—and we ordered what we knew best,

“We grew up
imagining much of
what was new and 92

exciting through the
prism of the car.”

food that was safe. So we went through that
tripalternately ordering the roast beef sand-
wich, the beel stew or the chicken special at
an endless selection of diners marked alon,
the roadside. My mother believed in the ol
axiom that truckers knew where the d
food was and we faithfully looked fﬂr%::]gﬂ
numbers of trucks parked outside those din-
ers, Ma's or Woody's or Hap's (25 years lat-
er | heard the great axiom of Nelson Algren,
“Never eat at a restaurant called Ma's, never
play poker with a man called Doc, and never
sleep with a woman who has more problems
than you do.™)
HE POINT OF THIS was that the
car was at the center of travel for
my generation, as much a symbol
of freedom and adventure as it was
of function. What we were experiencing was
something new in the modern world—the
civilization of the road, a love of the high-
way and a belief that it would break down
barriers of isolation and take us lo some ex-
citing place and result in something won-
derful which we had never done before. My
brother and | learned then how big the
counlry was, that we could adapt to
dilferent places, that there was
little to fear and much to enjoy
by traveling through our na-
tive land. So it was that
nearly 50 years ago we
grew up by imaginin
much of what was new an
different and exciting
through the prism of the car
and ils uses.

When | was young, the car took us to our
dreams. That is. | think, a relatively typical
gencrational story.

Certainly that connection between travel
and adventure is a critical part of the Ameri-
¢an love affair with the car. That, and the
freedom which, from the very start, the car
offered to the average American. For
America, in this , is different. Its af-
finity for cars is, I think, unigue, in part a re-
flection not just of its size, but every bit as
much a reflection of the independence of its
people, their desire for mobility, not just
physically but socially, and their constant
need, generation uEun generation, fora
fresh start. It sets this nation apart from
others. There is no doubt that the very size
of America made the car more important
here than in Europe. There was more need
for it, and more land to explore. But cer-
tainly as well, it fit the nature of the peo-
ple—restless, independent, less rooted than
other people, more often than not already
cut off from the land—and attitudes and
customs of their fathers. Americans were
from the start more willing, indeed anxious,
to try new things and go new places. In addi-
liun.’_i)arlicuiari}r with the coming of the
first Henry Ford, America became the first
industrialized society with a mass culture,
and no particular item marked the entrance
of an ordinary citizen into full membership
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in the mass society, than the purchase of an
automobile,

Filty and 60 years ago, ordinary Ameri-
cans were buying cars in the way that much
of the rest of the developed world is just be-
ginning to do today.

By contrast. up until very recently in Eu-
rope, it was an elite thing, the property of
the rich. A Europeandid not driveacarasa
necessity, he drove it as a high sport. A Eu-
ropean bought a car as he might buy a fine
harse. a blood thing. He always thought the
car should fit his specifications, not those of
the mass. In Japan, for example, it’s differ-
ent again. There. it’s not so much mass or
elite, as it is fantasy. The Japanese owner
wants a beautiful car to admire and have his
neighbors admire in turn, for he is not un-
aware of the status involved. So he goes out
and buys something. often something he
can barely afford. and then he takes exces-
2 sively good care of it, polishing it relentless-
The car meant Iy, and he dreams of driving it without the

ssure of heavy Tokyo traffic. But that's
that my E:;d to do in Japan. So he goes back to pol-
grandfather ishing it and dreaming about it and he ends

P up loving it just as much in his own way.
was not limited UT IN THE United States, it is

to Sfﬂyiﬂg much more down toearth, andina
way a less romantic —
where he was love affair. It

dﬂfﬂg Pﬂﬂ?’fy— has been a mass vehicle

almost from the start here
he could move and with the coming of the

on, and try his Ford V8 in 1931, power was available to thc

luck average person. e could buy a car that was
e not very expensive and blow past a luxu
agamn. car on the road. It changed the way we thin

of our lives. Here, because of the car, we
have grown up with the instinct for mobility
and with a sense of being less class dominat-
ed for the past 75 years.

So it was in my own family. My grandfa-
ther, who was an immigrant from Eastern
Europe, was the first member of the family
to drive. Like many men of his generation
who learned later rather than earlier of cars,
he at once loved his car and feared it, and
drove as if in conflict with the machinery at
hand. His impatience suitably annoyed his
wife, Sarah Halberstam, after one early ride
with him wherein she watched him shift
back and forth and finally said to him,
“Harry Halberstam, if you don't leave that
stick in one place and stop moving it
around. I'll never drive with you again.

But the car meant that he was not limited
to slaying in a part of the country where he
was doing poorly, and he could move on, to
another small town, and try his luck again.
With that early mobility, he tried with vary-
inlg degrees of success and failure a number

small towns before settling in Torring-
ton, Connecticut. My father once told me
when | was very young (and clearly under-
whelmed by my grandfather’s driving abili-
ty) that [ should understand that the car, of
which my grandfather was so proud, had
not merely transported him to different

places, it had made him feel more American,
more a citizen of this land than a refugee
from the old one. [t was in some way akin,
my father was saying. to citizenship papers
for a man of my grandfather’s generation.
By contrast. my father. born in this count
and on the eve of this century (he was 1
when Henry Ford invented the Model T),
was much more at ease with cars. Before he
and my mother had children, he was some-
thing of a dandy, and spent far more than
his budget nominally permitted on the vari-
ous snap%}r models of that era. As his family
responsibilities increased, he inevitably
turned to more sedate models.
GOT MY FIRST license in 1951. My
own cars were at first functional. They
came to me off the used-car lots in Wa-
terbury where my Uncle Moe worked,
and they were deals, more or less. There was
a series of them and they cost, if memory
serves, about $150 each and if I was lucky,
patched and repatched, they would last a
year or two. They were just short of being
wrecks and not quite old enough to be clas-
sics, | loved the funkiness of them.

When | graduated from college in 1955, 1
bought. for my trip to Mississippi and the
bcglnnmguf my professional career, a 1946

Chevy. It was a won-
derful car, unadorned
and straightforward, al-
ready getting on in years,

but an honest car
which pretended to be nnlhlng but what it
was. It lasted me three i years dur:ng
which I ran it extremely hard. It was eve
thing a car was supposed to be and when [ fi-
nally turned it in, | did so with a certain
sadness. That was in 1958, and | had be-
come quite grand, or at least as grand as a

oung reporter making $95 a week can be.
or the first time in my life, 1 was doing
what millions of Americans had done be-
fore and would do after me. | was defining
myself in terms of what | drove. For in that
period, | was working as a reporter in Mash-
ville, Tennessee, which, with its endless
winding country roads, was a wonderful
place to drive. It was also a time when De-
troit was obsessed with physical opulence.
Bigger was always better. | wanted more
than that, or perhaps more accurately, less
than that. The American cars of that era
ve me power which I could not use, and
g:nied me performance and hand]tngl bad-
ly wanted.

Besides, there was my statement. [ was
not ordinary. | was not conventional. And |
did not want to be predictable. I was not
truly eccentric, mind you, but my job was
different, my hours were different, my ca-
reer was not about money and traditional
reward. So it was thal one day, somewhal to
my own surprise [ walked into the show-
room of a sports-car dealer, and bought my
first sports car—a 1952 MG TD. It was a
beautiful car, classicin its lines from the da
it was born, designed as if to be a collector’s
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item. If short on pure power, it was
nonetheless a pleasure Lo drive. | was
not by any means Lhe true sports-car
buff. I did not drive in rallies or any-
thing like that. But | loved being in the
car, loved the feel of it on a twisting
road, loved surprising the bigger,
heavier cars which muﬁl not handle
those roads, and passing them with lit-
tle open room. | loved the way it han-
dled, and I liked the secret pleasure of it
sﬂl.f the way it made me feel about my-
self.

In time, as a good American, | grad-

uated upward. In late 1959, a friend let
me handle his TR3 and | was immedi-
ately dumbstruck. Here was the per-
formance of the MG with far more
additional power. | immediately went
out and traded the MG for a used Tri-
umph. That was step two in the cumu-
lative self-definition. 1 was now
somewhat more openly advertising
myself. | was not someone who blindl

saluted Detroit or accepted what Madi-
son Avenue wanted. | made my own
choices, 1 did not have them made for
me. If there were better things out there

THE NEW 9vMm AUTOMATIC
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in life, even if they were made in distant
laces, I wanted to sample them. |
oved that car. 1 drove it everywhere 1
went. In 1960 I covered Estes Kefau-
ver's last race for the Senate in Tennes-
see and he went to every small hamlet in
Tennessee and | drove along right be-
hind. Sometimes, it seemed to me, my
car attracted more altention than the
candidate. If the TD was to me more of
an idea, a pleasant fantasy of self-defi-
nition, then the TR3 was more clearly a
piece of machinery. The power was al-
ways there, wailing o be summoned.
Recently, another magazine asked me
to think of my favorite year in the past
30, and I did. It was 1960, my last year
as a reporter in Tennessee. There was a
rare symbiosis between my job and my
leisure time, and when I think of that
year, | think if not first, then at least of-
ten, of that red TR3. By 1961 1 had
joined the Times, gone to the Congo,
the Triumph was sold, and when I re-
turned I lived in New York. The days in
which cars gave me pleasure were over.
DID, TO BE truthful, own one
car during the ensuing years,
which was in Nantucket where |
have a summer house. It was an
aged Jeep. The floor and roof were rot-
ting, and the ignition system rarely
worked on damp and foggy days
—wealher in which Nantuckel
abounds. The Jeep had been something
of alamily ij{}]uu: for years, purchased in-
expensively, and maintained expen-
sively for years. In the summer of 1983,
my wife insisted that it was time to get
rid of it (which I did for $200 to a
semiwary college student, who told mie
on the daﬁa the sale that he had
dreamed the night before that 1 had
raised the price to $2000),
O IT WAS that we chose a re-
placement: a small car, prefer-
ably inexpensive, to be driven
a limited number of months,
and a limited number of miles a year.
We wanted good dependable transpor-
tation at a reasonable price. We decid-
ed to buy a used 1979 Ford Fiesta from
a friend for $3500. Between the time of
the agreement and the delivery of the
car, our friend hit a deer. The price
came down to $3000 for a deer-dented
Fiesta. It is a car | immediately fell in
love with. Handling il was, for me,
more like handling the TR3. Last sum-
mer, our family needed even more
automotive space and we bought a sec-
ond car, a brand-new IW%C erokee.
Again, 1 am surprised by how much |
like it. It handles well, drives easily, is
exceptionally comfortable on the
beach, gets surprisingly good mileage
on the highway. Even more, I like its
looks. | have, as | did some 30 years
ago, a sense of a car that has simply
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wonderful lines, and that someday peo-
ple will look back and call a classic.

[ am like other customers now,
shrewder, and better educated about
the market, with more options, in an
age when class lines and tastes have
been crossed, recrossed and merged.
Young blue collar workers drive Saabs,
a car which should be the preserve of
the yuppie.

ON FREY , a friend of mine

who was one of the key men

behind the original Mus-

tang back in 1965, and now

works in Chicago, has seen a compara-

ble crossover: suburban upper-middle-

class Evanston housewives driving 4-

wheel-drive Cherokees, machines

which were built to ford muddy

streams in Wyoming, and which will

el far less mud on them in suburban

hicago, but which in some way make

the driver leel better about herselfl or
himsell.

“You figure it out. These really are
respectable housewives—the incomes
in the homes are over $100,000—and
by the charts these ladies are supposed
to be driving BMWs or Volvos,™ he
says.

As much as anybody | met during the
five years | worked on my book about

Detroit and Tokyo, Don Frey, who is
now the head of Bell & Howell, isaman
who loves machinery. He is a survivor
of what now seems to be a dying breed
in America—the automotive tinkerer,
the sons of farmers who, in a poorer
age, fashioned their own rc'plm:rzrncnt
E-'ms in makeshift workshops set uf

arns or garages. At Ford, he was leg-
endary for his obsession with the ma-
chinery of cars. Recently, we had a
drink together and | asked him if he had
any regrets aboul any cars he might
have bought during his lifetime and
then failed to buy.

“Oh yes,"” he said, “most assuredly.
When 1 was at Ford, I drove a GT-40
forabout a year. It was the road version
of the Ford car which won at LeMans
in 1966. It was a beautiful piece of ma-
chinery—for someone like me, the per-
fect advertisement for {ﬂurself. It told
the world how much T loved ma-
chines—it was the ultimate engineer’s
statement. When [ drove il | was saying
that [ knew what {ine machinery was
and | could afford it. [ think I could
have bought it from the company for
about $5000. It would be worth mini-
mally $100,000 today—and I shake my
head at the thought of the pleasure 1
would have had fromit. I mean, | could

have just put it in Cosmoline and wail-
ed. Ididn't doit. The funny thing is that
I knew I was making a mistake at the
time, knew the moment | passed up the
deal that | was doing the wrong thing.
It fitted who | was and who [ wanted to
be just perfectly.”

THOUGHT for a moment
about cars I'd seen, and wanted in
that way. [ let my secret self take
over, the secret self which had

once propelled me into a showroom to
buy an MG and a Triumph. If | were
living somewhere other than New York
City where a car mattered, where you
could drive it dalliwnh true pleasure, |
thought, setting the ground rules first.
Visions of the great showrooms of the
world flashed in front of me. A Jaguar,
| thought. I lectured out in California
recently and | was driven around in
one. God, I loved it. I felt I had gradu-
ated and gone 1o a higher level of life.
It's lunny, [ used to Fmtc them. Back
when I owned the TD and the TR3, |
thought they were heavy and that you
virtually needed a brother-in-law as a
mechanic 1o keep them running,

But it's different now, and it seemed
as | paused, owner of an 8-year-old
deer-dented Fiesta and a 1-year-old
Jeep, so right for me. ™
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most com-

parable
mufflers’ Thats because the
Walker Advantage is the only
muffler with Absorbite’, the
patented compound that helps
prevent internal rust. It so good,
we back the Walker Advantage
with a limited lifetime warranty.
So get the muffler with the longer
hang time. Get the Walker

Advantage. m
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For Your Nearest Dealer
Call 1-800-447-2882

YAMAHA

Expectalot. -

“The Sailfish 255 knifed through rollers
like aMenrcedes of the water”

"Its easy to see why Grady-Whites are limited
production boats,” POPULAR MECHANICS editors said,
"{the ) combination of careful design and outstanding
performance make it the boat our test team would most
like to take offshore for trophy billfish."

Rated first in POPULAR MECHANICS' recent
comparison with four other popular offshore boats,
Grady-White's Sailfish 255 drew more raves. “Excep-
tionally soft re-entry,” "superb attention to detail,” and
“its chines threw salt spray well away from the cockpit”
were other comments from the editors.

It's clear that our Sailfish 255 impressed the
POPULAR MECHANICS editors. But the results were no

—POPULAR MECHANICS, June 1988

surprise to us. As offshore fishermen with 30 years
experience in boatbuilding, our design team knows
what's needed and how to build a boat that really
performs in offshore waters.

And you can find out for yourself how a limited
production Grady-White performs. Just viit your
Grady-White dealer.

But hurry. With reviews like this, they wor't last long.,

Limited production. State-of-the-art.
GRADY-WHITE BOATS

PO, BOX 1527, GREENVILLE, NC 27835 (919) F52-2111
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Shaping wood, blowing glass or bending metal, Americans are
leading the world in important areas of old-world craftsmanship.

BY WILLIAM HOFFER

OME SAY THAT craftsmanship

died in 1913, when Henry Ford in-
troduced the concept of the assem-

bly line. when quantity replaced

vality as the goal of the production team.
ut, in truth, craftsmanship never died—it
merely went underground. Today, it isdiffi-
cult to find and view examples of vintage-
style craftsmanship. but the rewards of the
quest are satisfying. When you have the op-
portunity to witness modern American
craltsmen plying their intricate trades, you
gain a new appreciation for that portion of
the human soul that cries out for excellence.

Look at a craftsman as he labors over his
wood, metal, glass or other material and, at
first glance, your attention will be drawn to
the hands. But you have to look deeper. The
work of the hands is merely the outward
manifestation. True craftsmanshipisa
journey of the spirit.

Consider these views:

“We don't make them like they used to,”
argues William J. Morgan. owner of Mor-
pan Marine in Silver Bay. New York, pro-
ducer of Hacker Craft pﬁ:asure boats. “We
make them betrer.”

“The one word that's most important is
pride.” contends Billy Thompson, president
of White Post Restorations in White Post,
Virginia, arguably the nation’s premier re-
storer of antique and classic automobiles.

James Krenov, who both practices his
craft of woodworking and instructs others
at his school at The College ol the Red-
woods in Fort Bragg, California. declares:
“1 think the thing that personifies the work
that people like myself do is that we are, in-
deed, amateurs. In other words, we work
the way we want to work, trying to express
something personal ™

If you wend your way to the village of
Lake George in upstate New York andiead
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north on Route 9N for 20 miles or so, just
past Sabbath Day Point. you will happen
upon the unassuming sign of Morgan Ma-
rine. Bill Morgan would like you to call for
an appointment first, but then he would be
happy to show you how a handful of mod-
ern-day technicians are fashioning mahoga-
i F dreamboals out of a special combination
of nostalgic style and modern materials.

John L. Hacker, who once worked along-
side Henry Ford in a machine shop. look a
divergent route f[rom the originator of mass
production. Hacker became a premier na-
val architect who designed a number of
Gold Cup winners, but was best known for
his handcrafted runabouts. A long sweep-
ing bow. impeccable brightwork and an
abundant use of chrome were the trade-
marks of Hacker Crafl, known in its day as
“the Steinway of Boats.”

By the time Bill Morgan was growing u
in C.Jleueland. Hackcr‘ﬁ:waliuﬁs wr:reg aE
ready champions. He experienced spasms
of ecstasy when his father bought a 26-f1.
Hacker direct from the factory. A boat nut
from the beginning. Morgan enjoyed suc-
cess as a racer (in his final vear of competi-
tion he won 34 out ol 36 heats) before he
bought his boatvard 30 Eears ago, and his
fascination led him into the task of restoring
and/or copying some of the old champions.
He is the proud owner of 36 Best of Show
awards for his antique crafl, and the ones
that seemed to capture the most attention
were the Hackers. Morgan decided, “Why
not create updated versions for those who
would still yearn to own one?” He obtained
the rights to the Hacker Craft name and set
to work.

The trick is to combine the best of the past
with the best of the present and mold them
via the crafltsman’s hand into a thing of both
bﬂam{]and utility. Morgan has improved
upon Hacker's onginal design by adding 25
percent more frame and twice as many [loor

P FHCTO DN OPPOSITE PAGE BY HUMPHREY SUTTORM

Author William Hoffer
{opposite) and the craftsmen
of Morgan Marine, where
reproduction runabouts of the
1920 are painstakingly

assembled. Modern materials and

updated powerplants have
improved upon, but not

complefely surpassed,
yesterday’s boatbuilding

technigques. Crafting glass objects
fabove) is still faithful to ancient

methods at Steuben Glass.
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PR PHOTO BY HURNPSREY SLITTON

Careful research and meticulous
workmanship bring a 1910
Babcock back to life at White
Post Restorations.

P PHOTI BY HUMPHREY SUTTON

Form meets function in the lines
of a Hacker Craft under
construction at Morgan Marine.

FRA PHOTO BY HUMPHRE'Y SLITTOMN

Guided by a patient hand, a
crystal vase takes shape during
final polishing at Steuben Glass.

&0

timbers. This allows for the use of a modern
powerplant, larger than the original could
tolerate. Other modern amenities include a
more maneuverable steering system.

A Hacker begins as a twinkle in Bill Mor-
gan's eye, and as a 2x4 white oak keel laid
out upside down on a jig. On top of the keel,
workers interlace a skeleton of 1x3 sawn
white oak ribs. The inverted construction
position allows one 1o view the deep-V of
the forward part of the hull, which softens
gradually to a 9° deadrise at the transom.

Omce the skeleton is put together, an intri-
cate triple-layer sheathing of Y4-in. Hondu-
ras mahogany skin is set into place. A key
and hidden improvement is the use of an ep-
oxy savslern to encase the entire hull. “The
wood isn't going to dry rot,” Morgan
claims. “Moisture never getstoit.”

ORKMEN SUCH AS Pete
Fish and his younger brother
Wayne labor to lay the triple
layers with care, so that they
will conform to the necessary sleek design,
buff up to a mirror-like polish, and adhere
to the specifications of the Morgan Marine
guarantee against leakage. The first two lay-
ers are sel at cross-diagonals 1o one another,
stapled into place so that the epoxy can take
hold and bind them like welded metal. The
third layer is applied lengthwise, in elongat-
ed panels.
odern Hackers are faithful to the old
design configurations, but they boast pre-
sent-day amenities. The mahogany finish
radiates the glow of anywhere from 1210 17
coats of hand-rubbed varnish, and the
deep. red-brown hue blares: I am something
ﬁpc-::ial. Butter-soft leather upholstery,
ed to a deep “croupier green,” chrome-
plated brass fittings, and all other accoutre-
ments are spanking new and shiny.

The 30-ft. Hacker, which can seat 11 peo-
ple, is powered by a Crusader V8 454-cu.-
in. engine that produces 350 hp and kicks up
a top speed on the upside of 50 mph. That is
faster than the original Hacker, which could
accommodate only a 200-hp engine, but
just as smooth in its ride, thanks to a mod-
ern steerng system.

When a Hacker Craft pulls into a marina,
old salts turn their gazes upon it immediate-
I¥; recognizing the undeniable evidence of
the craftsman’s touch.

ROM LAKE GEORGE, if you head

south on 1-87 to Albany, then wesl

on 1-88 to Binghamton and thence

onward past Elmira, you will pull
into the town of Corning, New York, to wit-
ness the ballet of the “glory hole.” Here, at
the Steuben Glass Factory, you can view the
art of glassmaking, one of the purest forms
of craftsmanship, practiced today essential-
ly as it was 3500 years ago. Named after the
county in which it is located, Steuben was
founded in 1903 by Frederick Carder, and is
now owned by Corning Glass Works.

A hundred craftsmen ply their ancient
trade at Steuben in full view of the public,
and the center of activity is the glory hole, or
reheating furnace. There are 51x in use, and
each circular furnace has four inlei doors,
allowing as many as 24 teams to work at
Once.

Underneath the glory holes. in a base-
ment level not on view to visitors, the pro-
cess begins with a fundamental and
characteristic theme. For a craftsman to
Frndu::c the finest work, he must utilize the

inest materials. Pure sand, imported from

Africa, is mixed with alkali, lead and cullet
(shards of glass from the same formulas,
damaged in production or rejected by in-
spectors). The lead is a critical component
of this primordial “soup.” Since 1676, crys-
tal, umiversally regarded as the finest form
of glass, has been made with the addition of
lead to enhance its brilliance, weight and re-
fectivily.

The components are heated in a melting
furnace and stirred constantly with a plati-
num spatula, which imparis no impurities.
Each hour, 24 times daily, a sample is taken
to be examined microscopically. Three
times a week, the samples are subjected 1o
much more rigorous scrutiny, such as X-ray
Spectroscopy.

The glassmaking process hcgbins when a
"?ai fer” directsa “gatherer™ to obtain a sup-
ply of molten glass, Watch closely or you
will miss the subtleties of a trade learned
onl thr:}uih patient apprcnticcshi]ﬂ.

he gatherer approaches the holding
oven, where the mnlgcn glass soup has been
lifted mechanically to the shop floor. To
create the specific piece called for by Steu-
ben designers, the gatherer obtains the pre-
cise amount of the “gather” by specifying
the pouring time, in seconds. A smooth in-
candescent, orange-red stream pours into
his mold.
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YOU’RE ONLYAS GOOD
AS YOUR MATERIALS.

For years, knowledgeable craftsmen
have been getting it right the first time by
relying on our products

For example, DAP® ‘230 =>r>.1|<'|r|’r
ofters the caulking ]‘.Hinmmns e of a sii-
cone, lab-rated to last for 50 years, yet it
guns, paints and cleans up like a latex

Dﬂf‘" Fast 'n Final® Spackling sticks
fight, tools like butter, and cures ready to
paint in an hour or less wathout sagamng,
cracking or shrmking

And DAP* 33" Glazing will adhere
securely to glass, metal, wood and ted &
surfaces, forming a smooth, ﬂexb@;&i
that resists both water and weather e

So instead of looking for trot
your next repair or constructo

just look for the DAP loga' i - —t ~ e IS R == -

f“fwz"m

i --..'IJ."- . -..:. .-..- -.: : Al
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James Krenov and his team of
artisans redefine the craft of

ing at The College of
the Re&mnnnfe.

COLLEGE OF THE RECAWAOO0S FHOTO

One Krenov creation,
“Walkaround," combines style,
substance and utility in a work

of high art.

&2

When the gather arrives at the
the exotic work begins. Henry

%!ur}r hole,
“ord not-

withstanding, for more than 3% millennia,
man has not determined a method to mech-
anize the process. Fine glasswork must be

created by hand.

The gaffer holds the gather ontheend ol a
long steel rod, periodically tripping a dead-
man switch to open a door to the glory hole
and thmﬂlin% the gather inside to maintain a
workable malleability. Working from draw-
ings and specifications created by Steuben
designers, the gaffer manipulates the rod
like a baton, rolling, tossing, bending, to
maneuver the hot glass into the desired
shape_ Preset calipers help assure conformi-
ty with the design pattern. The gaffer checks
constantly for seeds (air bubbles), stones
{specks of contaminant matter) and cords
(fault lines).

(OODEN PADDLES and steel

tongs (jacks) fashion the piece

further. At one side of the

room, a gaffer pulls a gather
from the glory hole. It 15 a solid piece, about
12in. long and 3 in. thick, molded into the
cross section of a 5-point star. He eyes it
with care, judging the consistency, waitin
for the arrival of the precise moment. Sud-
denly he thrusts the hot mass upward, twists
his wrist lightly, and the thick column of
glass bends over into a delicate spiral.

Another gaffer places the cool end of a
steel rod to his lips. Cheeks puff as he blows
a bubble into the center, creating a hollow
vase.

A third galfer calls to a gatherer for a tiny
globule mgmnlten glass to be added to her
working mass. She indicates the point of
contact. The gatherer sets the glass bit into
place, the gafler snips with shears, and sud-
denly a delicate glass mouse is endowed
with a minuscule ear.

The end result is an advertisement for hu-
man pride. Unlike any mass-produced
product, no two pieces of Steuben glass are
ever exactly alike. Each reflects the charac-
ter and idiosyncrasies of the particular team
of men and women who took the time and
creative pains to fashion it.

OW HEADDOWNU.S. 1510
Harrisburg, Pennsylvania,
south on I-81 to Winchester,
Virginia, and jog over to U.5.
340 in the direction of the unincorporated
town of White Post. When you reach the lit-
tle crossroads, designated by a replica of the
original white post, placed there by a young
surveyor named George Washington, drive
another 250 ft. south, turn right, and you
have reached the spot where a community
of about 20 craftsmen band together to pro-
duce superb restorations of antique auto-
mobiles. Tiny little White Post
(approximate population 200) has devel-
oped such a reputation as a mecca for crafis-
manship that, last October 15, an incredible
total of 45,000 visitors jammed their way
into town for what has become an annual
festival known as White Post Celebrates.

If you don't like crowds, come any other
normal working day to take advantage of
the free tours, but you might want to call
first. This is a renowned, but small opera-
tion, and on occasion there is simply no one
available as a guide.

The eye of this craftsmanship hurricane is
Billy Thompson, who sports a handlebar
moustache that is, itself, an antique restora-
tion. Thompson founded the business in
1958 when he took over a 4-bay garage and
tractor repair shop from his father. “[ knew
inorder to expand | had to offer the custom-
crmmethin% really special,” he notes. “And
what is really special here is the gquality of
workmanship and the pride in workman-

sh*&_“
ten the task begins with what the team
refers to as a “basket case,” that is, the rem-
nants of an antique auto that may arrive in
thousands of pieces. Six to 12 months later,
when the job is completed, the White Post
team will have disassembled, cleaned, re-
furbished, retooled or replaced some 50,000
separate components, down to and includ-
ing every single nut and bolt, enroute to the
goal of ringmﬁ the auto back to the condi-
tion it was in when it left the I‘acmg.

Take, for example, the 1910 Babcock,
which came Lo White Post in 1987 and is
only now nearing completion. The job was
turned over to Greg Cone, who [reely ad-
mits that his passion is brass era cars and
who has achieved the delightful status of
meshing work and hobby.
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With the Babcock, the process of res-
toration begins with research. The
craftsmen at White Post are well-ac-
quainted with the resources of the Li-
brary of Congress, iwo hours away in
Washington, D.C.

I like the small details,” he says. A
friend in Michigan rolled out copies of
the rare and onginal aluminum for the
floor boards and running boards. Nails
and rivets must be the same size and
material as the original, and installed in
the same place. White Post would nev-
er use a Phillips-head screw on a 1910
Babcock. Phillips heads did not be-
come available for autos until 1936,
and then were only used in limited ap-
plication.

Cone tore into the Babcock, disas-
sembling it, tagging cach part with
care, policing his area daily to provide
an easy working environment. Each in-
dividual part was inspected and, if sal-
vageable, sandblasted or cleaned or
reground or polished or reinforced.
For the thousands of nonsalvageable
components, Cone and his partners in
craftsmanship rolled up their sleeves.
Cone says with a grin, “Each little
piece, you can fuss over.

And fuss they do, over the Babcock,
as well as a "26 Rolls-Royce, a 29 Mod-
el A, a 39 Cadillac limo once owned by
President Trujillo of the Dominican
Republic, and dozens of other cars in
various stages of repair,

Be forewarned: Visit White Post Res-
torations and you'll never view a me-
chanical job in the same manner.

ARE, INDEED, IS the
craftsman who lends his very
name to a style of work. Yet,

all over the world, aficiona-

dos of fine woodworking know the
name James Krenov and apply the term
“Krenovian™ to describe qualities of
line, contour and detail. He both prac-
Lices his cralt and instructs others, a se-
lected few from all over the world, at
his school at The College of the Red-
woods in Fort Bragg, California, where
visitors are always welcome.

Krenov's early years were spent in
Washington State and Alaska. "l
up around wood and tools and the out-
doors,” he recalls. “1 worked as a build-
er of finc boats in Seattle when 1 was
very young, so wood was very close o
me.” He describes himself as a traveler,
a “loose-footed guy,” who journeyed to
Europe in 1947 and I‘:mmi himself liv-
ing in Stockholm, Sweden, for the next
30 years of his life. There, he learned
the classic techniques of cabinetmaking
as a student, from 1956 to 1958, at the
school of renowned Swedish wood-
worker Carl Malmsten.

Luckily he found himself in a milicu
that appreciated a sense of quality.
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VISIT JACK DANIEL'S DISTILLERY and
you'll meet 2 man who walks backwards and
talks frontwards.

We have several gentlemen (like William Grogan
here) who will take you down a tree-lined lane
Jack Daniel himself once trod...past a Tennessee
cave where ironfree water flows...and
up to a room where every drop of our
whiskey is trickled through room-high
vats of hard maple charcoal. Few can
top Mr. Grogan at talking about these
things. And w1th all the practicehe &
gets, there aren't many who can

top him at backing up.

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Tennesste Whishey = 80-43% alcohol by wolume {B0-86 proof)  Distilled and Battled by
hack il Distillery, Lerm Miotiow, Propristor, Route 1. Lynchurg (Pop 361), Tennessee 37352
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WHEN YOU LIKE YOUR COLOGNE COMFORTABLE, AND EASY TO WEAR,

Stetson 'L_-.'.llugnv & After Shave Lotig -
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“That helped me a great deal.” he ac-
knowledges, “because | met people
who believed that the best was not
wasted.”

He wrote a book. Cabinet Maker's
Notebook, *That sort of chanﬁed my
life.” he says, “because suddenly |
found that I had struck a chord.™

What James Krenov did was to repu-
diate the “time is money™ social move-
ment that threatened to destroy the art
of craftsmanship. He worked not for
money, but simply for the love of excel-

lence,
KRENOV WORK iseithera
fine piece of furniture, or an
even finer work of art, de-
pending upon the aesthetic
sensitivity of the viewer, and Krenov
encourages the artistic view by naming
his pieces. A cabinet, titled “Walk-
around,” invites the observer to do just
that, shunting aside the traditional no-
tion of a cabinet as a piece of furnilure
that must have its back to the wall.
There is no back to “Walkaround.” nor
is there a front.

The cabinet is made from two flitch-
cut walnut planks. On one side, a pair
of ve doors present the appear-
ance of a somewhat traditional cabinet.
But walk around to the other side and

&4

you find Krenov's surprise,
that allow access to glassed-in outrig-
ger showcase compartments. All of this
i5 suspended upon four slender, grace-
fully curving legs.

Beautiful as the design is, it would
falter under shoddy craftsmanship. In
fact, to Krenov, design and craftsman-
ship work hand in hand. His explana-
tion of the construction of
“Walkaround” is as rambling as the
process itself: “It started out with just
an idea, then I sort of mocked it up. 1
got some things that represented posts,
Just pieces of wood, and then | sawed
themup.

1 think for a while | even worked with
different colors of cardboard. | had a
sketch or two, just rough sketches, not
toscale. As | went through this process
of setting it up and looking at it, the
whole idea of it all being wood just
gradually fell apart and | became in-
trigued with the fact that those open
spaces at the end were interesting. One
thing led to another.”

e main surfaces of the cabinet are
sawn veneer, Yy, in. thick, which
Krenov cut himself. He book-matched
the surfaces in the traditional way, tak-
ing a slab of veneer half the width of the
surface, slicing il in two, and then
opening it up so that the grain formed a
mirror image of itself.

Krenov's favorite tool is the hand
plane, which he refers to as an instru-
ment, in the sense of musical instru-
ment. He builds his planes himself,
both the bodies and the plane irons.

And his favorite wood is pear, for its
tranguil color and [or the fact that it
can be planed to a finish and left un-
sanded. He obtains the pear wood from
Austria and France, and utilizes it
along with doussié from Cameroon,
French walnut and cherry, and elm,
ash, maple, oak, hornbeam, beech and
birch from various parts of Europe.

*1 don’t worship wood,” he pro-
claims. But I care about wood a great
deal. | care very much about fine tools
and the sensitive things thal one can do
with them. 1 don’t neglect machines,
but I'm never dependent on them for
the final expression of whatever |
make.”

And here, Krenov has once more
struck a common chord. 1t is not the
machine that has destroyed the once-
prevalent passion [or crafltsmanship,
rather, it is the way in which the worker
relates to the machine. It all depends
upon the patience of the guiding hand
and the pride of the guiding spinit. P™

ass doors
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THE JOHN DEERE PROMISE
NO UNHAPPY RETURNS.

What vou see in fromt of you
is our new 1989 walk-behind
It comes with a durable easy
starting engine, a d-speed shift
on-the-go transmission and an
easy on/off rear bageer

It also comes with some
thing else, our John Deere
Promise: “Test dove it for a
full month. If vou don't agree
it’s the best mower you've
ever used, you can bning it

back for a full refund?”

That's some offer. But then,
it's some mower. T ——
locate vour nearest | |
participating dealer, |
call 1-800-544-2122

NOTHING RUNS LIKE A DEERE

| SN DEERE |






ALIFAMERICAN

HIGHWAYS

A three-time Indianapolis 500 winner reveals his personal
gourmet guide to automobile touring in the LL.S. A.

BY RICK MEARS

OU MAY THINK that somebody

who makes his living driving rac-

ing cars takes a little different view

of driving for fun. and | supposc
that's true. But not as different as you mighi
think.

Yes, | like roads that give me a little chal-
lenge from time to time. That’s why | havea
problem with our Interstate Highway Sys-
tem. Even when it’s running through ternific
scenery, it tends to be straight ahead and
dull, particularly in places where the 55-
mph speed limit is still in force. In most
open areas. Lthal speed represents about hall
the design limit of aninterstate highway. It's
amazing o me that more people don’t die of
sheer boredom out there.

On the other hand, this country has a
large number of highways that combine
beauty with enough curves to keep your
driving skills from going dormant. I'm not
talking about playing racer on public roads,
and 1'm not talking about smashing speed
records.

What | am talking about is roads that al-
low you to be a driver, instead of just anoth-
er passenger who ha F pens to be steering.

Although they differ in character and ter-
rain. the roads in this personal collection all
include at least a little bit of that kind of
driving—plus some of the greatest scenery
in America. and a few stops along the way. |
hope you can enjoy them.

California: San Joaquin Valley

to Carmel

| wanted 1o start off with old Highway 46
because it's just about the first one | can re-
member in detail. | started traveling on this
road long belore 1 even thought about driv-
ing. which is more than a few yearsago. We
used to drive this route reguldrh [rom our
home in Bakersfield to visit an uncle of mine
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who had a fishing boat ncar Morro Bay—I
gol hooked on fishing then and still try 1o
get out when | have a chance, which isn ‘tas
oftenas I'd like.

Anyway. when | began driving. and got
interested in racing—I don't think there was
much of a gap between those two events—I|
hooked Highway 46 up to California High-
way |. to make the run up to Monterey,
which is home for Laguna Seca Raceway.

This isn’t the quickest way to get to Lagu-
na. but for my money it’s one of the most
eye-opening stretches of highway on Earth,
let alone America. From San Simeon. a lit-
tle ways north of Morro Bay, all the way
through Big Sur and into Carmel., it's a col-
lection of cliffside switchbacks, blind, de-
creasing radius turns and ocean views
guaranteed to clear your mind,

Although there aren’t many man-made
attractions along this route, one stop worth
making is at the Hearst Castle in San Sime-
on. This is the mansion built by William
Randolph Hearst that's now a California
State Historic Park, and it’s truly mind-bog-
gling. You'll need to arrange for your tickets
in advance.

Highway 46, which is a major cul-across
from the San Joaquin Valley to the coast,
never presents any problems, although |
find it at its best at sunrise. There's virtually
no tralfic at that time, and the dawn light
mﬂkﬂu the rnlimg hill country glow.

f;hwa} can be a little trickier. Since a
lot of the route between San Simeon and
Carmel runs along cliffs, rockslides some-
times block the road in wet weather. Also, if
there's fog or low cloud along the coast,
there isn't much to see. which means there
isn’'t much point in driving the coast route.
And finally. during the summer months
there's a lot of camper traffic. Get an early
start, and check the weather. The California
Highway Patrol is one good information
sOUrce.

Pt PHIOTO OGN DFFOERTE PAGE By VIC HUBER
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When Rick Mears (opposite) hits
the road, his license plate tps you
off that this man really knows
hote to drive. Califormia Highway
1 {above) parallels the coast.

P mLLETEATION BY MARMD FEREO

CALIFORNIA COAST:
California 46, Califormia 1. Not
the fartest way to Monterey, but
one of the most scenic—anid
challenging—drives in the
Golden State.
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The time-worn towers of
Morument Valley,

MEW MEXICO |

ROCKY MOUNTAIN HIGH:

LI.5. 285, LL.5. 50, LL5. 550.

Driving in the sky on the
Continental Divide.
& LINCTION
DERATH

ARIZOINA,

2

RED ROCK COUNTRY: LI.5.191,

U5, 163. Erosion and fime

conspire to create high drama.

&8
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Montana: Kalispell to Boise/
Glacier National Park

Most of western Montana is high, wild and
free, and the good news is that the combina-
tion of climate and rugged mountain lerrain
is likely to keep it that way. Which makesita
great place to go for a drive,

From Kalispell, in the northwestern part
of the state, U.S. Highway 93 heads almost
due south, running along the west shore of
Flathead Lake, skirting the western side of
the Continental Divide and threading be-
tween several National Forests on its way
into ldaho. If you stick with it, you could
keep rolling all the way into Twin Falls, 1da-
ho. or cut off and head southwest for Boise.
Sometimes | like to start out with only a gen-
eral direction in mind—no real destination
—and makeitupas | goalong. If you're init
for wild mountain scenery, it's hard to pick
a wrong road,

This is also a route that offers enough
open stretches to allow you to blow the car-
bon out of vour car's system every once in a
while. with lots of variety—everything from
switchbacks to long straightaways.

A great day trip out of Kalispell is to head
northeast on U.S. Highway 2 and visit Gla-
cier National Park. Glacier is mostly trails,
for hiking or packing in with mules. but
there is one road cutting it in hall—the “Go-
ing-to-the-Sun Highway"—and it's a
stretch of pavement you shouldn't miss if
you're in the vicinity.

Besides a number of 9000~ and 10,000-ft.

aks, there's a good chance you'll see black

ars, deer, Bighorn sheep and maybe even
some mountain goats, critters you won't see
inany other park. After seeing some of Gla-
cier’s high mountain meadows, you may
also get the idea that wildlowers were in-
vented here.

Winter comes carly and stays late with the
combination of altitude and latitude you
find up here. Like most areas that have a
hard winter, fall can be showy, but spring is
my preference in this case.

Utah: Moab to Monument Valley
The thing that always amazes me about the
red rock country in southern Utah is that all
the scenery was cut info the land, instead of
sprouting up out of it, like the Rockies. Not
only does that include all the canyons, it in-
cludes some of the rock spires standing 1000
ft. tall in places like Monument Valley.
They're all that's left of an enormous pla-
teau, weathered away by time and water.
Tenths of seconds are pretty important to
me in my line of work, but they don’t seem
lo mean very much oul here.

The rock-carving process has produced
an incredible collection of fantastic forma-
tions all across the southern half of the
state—stone arches, butles, canyons,
towers, with occasional ancient cliff dwell-
ings thrown in for good measure. Asanold-
timer once remarked of Bryce Canyon, “it’s
a hell of a place to Jose a cow.” This jumbled
country was one of the last areas in the Unit-
ed States to be mapped, as recently as 1955,

Many of Utah’s wildest rock fantasies are
under the protection of the National Park
Service. Arches and Canyonlands National
Parks are handy to our route, whichis U.S.
Highway 191 south from Moab to Bluff and
U.5, 163 southwest from there through
Monument Valley. Both parks are well
named. There are almost %0 natural rock
windows in Arches Park, one ol them the
longest natural span on Earth—over 290 (1.
Canyonlands, where the Green and the Col-
orado Rivers merge, has some serious verti-
cal drops. over 2[%4] fL

My favorite part of this drive is Monu-
ment Valley, an area that looks to me like it
was imported from some other planet.
You've probably seen plenty of pictures of
all those red rock towers and buttes, but
there's nothing like actually being there. It's
al its haunting best around sunset, when the
twilight and shadows make you think the
ancient Indians were right about the spirits
that guard the land.

A good side trip before you get 1o Monu-
ment Valley is to circle the Valley of the
Gods. Take Utah Highway 95 west south of
Blanding, then Utah 261 south again to
U.S. 163, Any time of vear is good [or this
drive, including winter, when snow makes
the landscape even showier, although get-
ting into the parks can be difficult. Even at
the canyon bottoms, this is high country,
and up on the plateaus it’s 5000 and 6000 {1,

As far as the driving is concerned, it's not
the sort of area that makes you want 1o hur-
ry. although there are plenty of wide-open
sections at the southern end of the route.
During the summer months, you'll have to
contend with a lot of other vacationers, so
spring or fall are your best bets.

Colorado: Denver to Durango

Here's my idea of a Rocky Mountain high.
Not only does this route expose you Lo some
of the wildest mountain country you can
drive in the U.5. A., it'll also give you plenty

POPLULAR MECHAMNICS ® MAY | 989



2 T

A SENSIBLE WAY TO RIDE OUT A STORM..

el el —
e P

’: 3ﬂ TOPAZ G . izl "‘_ -..
_— S

‘::“--.TI n d A 4

= o |

Topaz couples the precision
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of rack-and-pinion steering
with the traction of front-wheel drive —a combination
that enhances control and is comforting when roads
are slick. And if you encounter those kinds of roads
frequently, Topaz offers the added traction of optional
all-wheel drive. Mercury Topaz. To make you feel
better about driving when the weather's trying to
ruin your day. Experience the comfort and control of
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Going-to-the-Sun Highway in
Montana’s Glacier National
Park is rated by many as the
most spectacular in America.

WILD MONTANA: LIL5. 93,
Idako 75, Idako 21, LLS. 2.
Montana-Idako outback asphalt
provides plenty of serious driving.

P ILLLISTRATIONS BY MARID FERRDH

DEEFP SOUTH DIVERSION:
LIS, 61, Memphis-to-Natchez
Mississippi River rum is rick in
history as well as Southern
hospitality.

7o

of opportunity to work on your mrnering
techniques. These highways (U.S. 28

southwest out of Denver, U_S. 50 west from
Poncha Springs, U.S8. 550 south from
Montrose to Durango) aren’t often over-
whelmed with heavy traffic, even in mid-
summer, which means you can pick up the
pace if you wanlt to, conditions permitting.

Almost everywhere you look along these
roads you'll see 10-, 12- and even 14,000-1.
peaks. You'll find yourself driving above
the timberline more than a little, and even
some of the passes top 11,000 fi.

While you're getting an eyeful, there are a
couple of practical considerations to keep in
mind. First, altitude is poing to take away a
lot of your car’s performance. Even turbo-
cars suffer, although they do much better al
10,000 fi. than normally aspirated cars.
Whatever your car may be, don't expectit to
be the same rocket you love at sea level.

Second, be sure to keep an eye on the
coolant temperature. The boiling point
goes down as the altitude goes up.

Finally, watch out for overheated brakes,
particularly if you're hurrying in some sec-
tions. The thinner air at 10,000 ft. takes a
big bite out of cooling efficiencies.

Almost all of the route from Denver runs
through national forest land, which means
there are plenty of campsites along the way,
if you're so inclined. There are also several
skiareas, but that’s for another season.

There really isn’t much in the way of civi-
lization between Ipm'nt A and point B, which
I figure is a big plus if you like to drive. You
can catch up on civilization when you get to
Durango. Just beinﬁin a place with a name
like this brings out the cowboy in you.

One local excursion that's worth checking
out is a ride on the old Durango and Silver-
ton Railway, a restored narrow-gauge
steam train dating back to mining days.

Like the Montana high country, the driv-
ing-for-fun season hereabouts is short. The
weather is reliable (no blizzards) from mid-
May through early October.

Mississippi: Memphis to Natchez
I'll always call California home, but when it
comes to feeling at home somewhere else,
it's hard to beat the deep South. It's hum-
bling, too. In this part of the world, Indy is
just something to help fill up Memorial
Day. The real racing happens at places like
Daytona. or Talladega, or Darlington.
Some folks like to tour Mississippi by
driving the Natchez Trace Highway, which
cuts across the state from Tupelo, in the
northeast, through Jackson, the state capi-
tol, to Natchez, in the southeast. | prefer to
drive along the Mississippi River itself, and
a good way to do this s o start at Memphis
on U.5. Highway 61, cut over to Mississippi
Highway | at the little town of Rich, then
head south down through Greenville,
Eventually Mississippi 1 rejoins U.S. 61,
a little way north of Vicksburg, and from
there it's another 75 miles or so to Natchez.

You'll find some places 1o give your suspen-
sion a little work here and there along the
Mississippi River bluffs, but most of this
route is better suited to laid-back cruising.

Just hearing the names of these cities
makes me think of steamboats and cotion
bales and a military band playing “Dixie.”
And as you drive along Mississippi 1, you'll
see that things haven't changed a whole lot.
You can gel a bird's-eye view of the river
traffic from the 75-ft. tower in Great River
Road State Park in Rosedale, north of
Greenville—a major ship[?éng and process-
in% [point for Mississippi Delta cotton.

you're at all interested in Civil War his-
tory, you'll want to budget a little extra time
for Vicksburg. A combined naval and land
force under Gen. U.S. Grant captured
Vicksburg July 3, 1863, after a 47-day siege.
It was the day before Gen. Lee retreated
from Gettysburg. With the loss of Vicks-
burg, the Confederacy’s days were num-
bered.

You can see quite a number of leftovers
from the siege at the National Militar
Park, which is open daily. There'salsoa 15-
minute multimedia production at the Wa-
terfront Theatre that will give you some idea
of what the constant bombardment of the
siege was like. Another interesling stop is
the USS Cairo, an ironclad gunboat that
was sunk by an electronically detonated
Confederate mine. She's been raised and re-
stored and is open to visilors.

Not all of Vicksburg’s history is military.
For example, there's the Biedenharn Candy
Co., which was home [or the first Coca-
Cola botiling operation back in 1894. To-
day it’s a Coke museum.

atchez was another big cotton center
before the war, and it was lucky enough to
escape being (latiened, which means a lot of
terrific old mansions survived, and have
been restored since. If you have the time, it's
worth cruising this section ol town. Get in
touch with the Chamber of Commerce for
suggestions. The Memphis-to-Natchez run
is one you can make year-round, but the
best season is spring. when the dogwoods
are blooming.

Virginia: Blue Ridge Parkway
We're back in mountain country again, but
it's not nearly as wild as the Rockies. The
Blue Ridge Parkway snakes along the broad
spine of this secticn of the Appalachians,
running above 5000 [t. for most of its
length.

hat you fcl here is 469 miles of nonstop
360° views of Blue Ridge Mountain peaks
and valleys, winding up in the Great Smoky
Mountains Nationa Fgrk. Spectacular is a
word that En:ts used a lot to describe scenery
like this, but it still sounds like the right
word to me.

This entire route is maintained by the Na-
tional Park Service, so there’s not much to
remind you of life in the big city. No fast
food restaurants. no billboards and very
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BLUE RIDGE PARKWAY:
Maintained by the National Park
Service, the Parkwway meanders
along the spine of the
Appalachians, through Virginia's
Blue Ridge Mountains.,

few gas stations—the rangers advise you (o
keep your tank at least half full at all times

The Parkway starts at Waynesboro, Vir-
ginia, and continues all the way down inio
North Carolina. There are lots of pullouts,
and plenty of places where you can do a lit-
tle hiking il you want, plus a number of
campgrounds. Get in touch with the Na-
tional Park Service for information.

If the Blue Ridge Parkway isn't enough
for you, or you want to visit another nation-
al park during your trip, you can add on the
105-mile Skyline Drive at the northern end
of the Parkways. Beginning at Front Royal,
v |&.m|i and connecting with the Parkway
at Waynesboro, the Skyline Drive runs
through the middle of Shenandoah Nation-
al Park and gives you some greal views of
the Shenandoah Valley, There's excellent
trout fishing along the entire route.

One word of caution. This is not a route
to take if vou're in a hurry. The entire Park-
way is posted at 45 mph, and the going is
even slower on the Skyline Drive, especially
during the peak vacation months. If you
wanl to relive some of the chase scenes [rom
“ Thunder Road,” try some of the little trib-
utary highways that intersect the Parkway
from time Lo Lime.

The route can also get weathered in—the
altitude is enough to put the whole region in
the clouds from time to time—so check the
[orecast,

UltraStylish. UltraSmall. UltraSensitive.

The sleek Cobra Trapshooter Ultra radar detector
packs the forefront of technology into the palm
of your hand.

fis three warning systems alert you by
voice ("be careful, slow down"), melody
or lone

3 anti-falsing systems filter out un-
wanied signals. Separate indicalors for
“X"and "K" bands, and extra sensitive
"PULSE" detection. Both sound and
LED meter indicate signal strength.
even over hills and around bends.

&@br&t

YNASCAMN CORPORATION
For dealer localion call 1-800-COBRA 22

The Blue Ridge Parkway is gorgeous
from spring until the leaves fall, butit’satits
best in late September and early October,
when the colors peak.

Maine: Brunswick to Eastport
Although | am rarely the kind of guy who
holds up traffic. on this highway it makes
sense to take your sweet ime. If you don't,
you're going to miss something.

U.S. Highway | separates itsell from In-
terstate 95 at Brunswick, Maine, and from
there all the way to I_gutpur'l the eastern-
most part of the U.S., it’s one long panora-
ma of rugged coastline. pretty little fishing
villages, snug harbors, lobster boats and, of
course, lots of fresh Maine lobster to hold
vou for about a year.

They call this the Down East part.of
Maine, and there's definitely more than a
day’s worth of things to sec and do along the
way—a week or two makes more sense, es-
pecially if you want to do some ocean fish-
ing from a charter boat. You can book
yourself a spot on a party charter boat at
I}rﬂiuath any of the fishing harbors.

here’s also good trout fishing in most of
the rivers along the eastern half of the route.

Although practically every inch of this
route offers some sorl of treat [or the eyes,
Lthe heart of a Down East lour seems Lo be
Bar Harbor and Acadia National Park,
which means taking a detour off U.S. | and
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heading south on Maine Highway 3 at Ells-
worth. Both the park and Bar Harbor are on
MU Desert Island, and it's casy to spend an
entire day driving around here

Bar Harbor is the commercial center ol
the island, with lots of shops and good
places to eal. IU's also a headguarters [or
deep sea [ishing charters—check at the Mu-
nicipal Pier. Acadia Park covers 22 sq. miles
and includes a number of mountains, lots ol
wondsy areas, dovens of lakes and plenty of
wildlife. It's like Maine in miniature. On the
western hall of the island. Southwest Har-
bor is worth a stop. IUs a genuine lobster
port, and also home for the Mount Desert
Oceanarium, which gives you an idea of
what's going on under the waves. just off-
shore.

Mot [ar [rom Southwest Harbor is Scal
Cove. which has an automobile collection,
ol all things. The muscum displays, about
1500in all. run from the turn of the century
into the "40s. '

There are a few other stops 1'd suggest.
The first is Bath, back near the beginning of
the route, near Brunswick. Bath has a ship-
building tradition that goes all the way back
to the early 1600s—it's still called the City of
Ships—and if you like maritime history,
you don’t want to miss the Maine Maritime

useum, which is located there.

Not far away is Wiscassel, home lor the

Lincoln County Fire Muscum and the Wis-
cassel Musical Wonder House, a collection
of wacky musical machinery

Boothbay and Boothbhay Harbor are a lit-
e ways southof U.S. 1, on Maine Highway
27. Boothbay has an interesting ranlroad
museun, set up in a restored railroad sta-
tion complex, and includes a working nar-
row-gauge steam train,

Hnnthh iy Harbor calls | Itse If “the Boating
Capital of New England,” and is |rml|u.r
greal port of emiby srkation for deep-sca fish-
in;_: charters

Another lishing spot is Rockland. which
15 Maine's largest fishing port, and home for
an annual seafood festival in August

Finally, if vou go all the way 1o Eastport,
don't miss seeing the Old Sow whirlpoaol
This arca has some of the highest tides in
America, which helps to create conditions
that generate the whirlpool, one of the big-
gest of its kind anywhere.

Also, il you want a little diversity on the
drive back from Eastport. try Maine High-
way 9, which will take you across long, lone-
ly stretches of woods and lakes. It's
beautiful country, and also a much quicker
return route. This chunk of America is
gearcd for summer—that’s when every-
thing's happening—bul can also be spectac-
ular after Labor Day, when fall lights up the
countryside, ™
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FISHING

AR

HOLES U.S.A.

So many fish and so little time. Great rivers, lakes and coastlines

form an angler’s paradise called America.

BY TED WILLIAMS

'VE BEEN ASKED a hundred times if

| can compare the highlights of my ca-

reer in baseball to the thrills of fishing.

It's a tough question to answer be-
cause I've devoted myself to both sports and
they're fundamentally different.

Is making a good cast to a fish and fight-
m; it skillfully similar to hitting a home run?
I'd be lying if | said yes. There's no feeling in
the world comparable to hitting a bascball
out of the park in front of a home-town
crowd in a big game.

Yet. | firmly believe there's no greater
outdoor activity available to human beings
than sportfishing. You're never Loo young
or too old to participate. and the excite-
ment, pleasure and challenge are always
there. It doesn’t matter if the fish you're afl-
ter is a 2-ounce bluegill or a 200-pound mar-
lin. If the tackle is right for the size of fish.
it’s always a sporting proposition, and a
damn fine one at that.

Some people have called me a “'flag
waver” for the good ol' U.S. of A.. and I've
never denied it. They're probably aware ['ve
served as a fighter pilot in World War 1] and
in the Korean Conflict. They're also proba-
bly aware that | don't hesitate to speak my
mind on subjects regarding the role and sta-
tus of the U.5. in the world.

Well, to paraphrase a recent president,
here | go again: The United States, in my
opinion, is the best angling country in the
world, because the abundance and variety
of fish found here is unmatched anywhere
else. | might get an argument from my Ca-
nadian friends, who know I've spent a con-
siderable amount of time casting flies at
Atlantic salmon in the paradise-like pools
of the Miramichi River, in New Brunswick.

But, like many lucky Americans. I've had
the Eond fortune to fish for walleye and
muskie in the Midwest. bonefish and tarpon
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in Florida's saltwater flats. marlin and tuna
in the ocean, salmon and trout in streams
from Maine to the Flathead River system in
Montana, and bluegill and bass in the Ar-
kansas River, near Little Rock, and
throughout the South. I guess you could call
me a Will Rogers fisherman: I've never met a
fish [ didn't like. But my point is that what-
ever kind of lishing you like to do, we've got
plenty of it right here in America.

With 50 years of angling under my bell.
and many more ahead. | know I'm not likely
o grow tired of the sport. The reason?
Whenever [ see a young boy [ishing with his
dad I can’t help but notice the magic in his
face as he feels a fish pulling on the end of his
line. I think I still have some of this kid-at-
heart attitude about fishing within me, as |
think most fishermen do. regardless of how
gray they might be getting around the edges.

Like most fishermen my age. | started
fishing with a bamboo pole as a California
kid. and progressed from there. 1 didn't take
it up seriously until much later in life. 1t was
tough to break away for a day or so of fish-
ing when | was playing baseball, although |
did my best. During spring training in Flori-
da. for example, I always tried to ﬁnd s0me
time Lo fish for tarpon off Boca Grande, on
the Gulf Coast, marlin off Palm Beach, on
the Atlantic Coast, or cast for bonefish in
the Keys. Occasionally. [ was able to sample
the I'ish'mghijln cities | played ball in, but this
was rare. Mostly. | had to wait for the off-
season.

As | acquired more experience, compar-
ing lechnigues with some of the top guys in
the field, 1 began to wonder about the effec-
liveness of some of the tackle commonl
used. Later, when | wasn't hitting baseballs
for a living, | served as a consultant for a
major line of sports equipment. which in-
cluded fishing tackle. This gave me a chance
1o dﬂ‘ﬂ:k]f ::qLIIEmcnt and test some of my
ideas, | like to think | helped push forward

PAPHOTOS BY BOR GELBERG

The keen eyes of baseball’s

last 400 kitter, Ted Williams
lopposite), scan the salbwater
flats of Florida’s Keys for the
glint of a boxefish tail. Spotting
onre (abooe), Williams makes a
cast with his favorite fly rod.
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\0 ASTRO"PUTS MORE IN A
FISHING BOAT PACKAGE.

Boat. Motor, Trailer. Accessonies.

The way Astro puts them to-
gether gives you more honest
value for your boating dollar
than the same type of package
from anybody else.

That's because we did our
homework first. We did in-depth

research, not only with boat buy-
ers, but with designers and engi-
neers. And we found the best
ways to build and deliver boats
that surpass your expectations.

Boats crafted in the Mercury
tradition of unstinting quahty
and performance.

At the Mercury Powerboat
Division of Brunswick Corpora-
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I8V Pro. Mewrnry S00)
LT month fHJ months)*
i ST (Whar simidiar | beatiom
mcdeds (o 55,999

tion (the world's
largest marine _| &
manufacturer) we |y
build Astrofishing %5
rigs 14to19feet S
long. Move them !
with 5 to 200
Mercury horses. Sell them, ready
to trail away, from $1,899 up.
We custom designed each
one for peak performance with
a specific outboard. We outfitted
each Astro with an impressive
range of accessories as standard
equipment. Matched boat and
motor to a custom =
trailer. Backed each &
Astro with our exclu-
sive Stem-to-Stern™ **
warranty. And made
them available through S
only the best dealers. '
Then we priced

each package to make
boating more affordable.
“To make sure you get more
for your money with any Astro.

WORLD'S WIDEST CHOICE
OF FISHING RIGS.

There are 46 Astro models in all.
In polyglass. Or all aluminum.
With flat bottoms to deep Vs.
Tiller rigs to dual consoles.
Family fish 'n ski boats to full-
dress tournament rigs.

For crappie lakes to big
northern water, there's an Astro
'Mth ’.‘h& equipment, power and

: ' price to fit the way

you fish.
EVERYTHING BUT

. Evenr Astro comes
ready to fish. And

equipped with



accessories that
range from extra-
comfortable, all-weather
swivel seats to guide boards
and bearing protectors on the
trailer. And packages start ata
total price of only $1,899.
Your Astro’s no-extra-

e accessories can include
everything from Lowrance fish
locators and Mercury Thruster®
trolling motors, locking storage
and large casting decks to full
instrumentation, deep-cycle bat-
teries and tournament aerated
recirculating contoured livewells
with automatic aerator timers.

EVERY ASTRO MOVES
OUT WITH A MERCURY.
When you're out in an Astro, the
Legend's behind you, a Mercury*
outboard born of nearly 50 years
of improving the breed.

At (erickfie T9FT) Moy XRY.
S183.06 month (120 months *

i S15 499 (her (lippen  decks
o 14, 905

From the 5-horse Mercury
to the 200-horse V-6, you
can count on smooth,
trouble-free perfor-
mance from an
outhoard that's
matched to the

gV

Astroit goes fishing with.

YOU CAN'T BUY AN ASTRO
FROM AN ORDINARY DEALER.

Only from a dealer we know to
be knowledgeable, helpful and
dedicated to your satisfaction for
the long haul.

That's how we make sure
your purchase and time afloat
will be a pleasant experience
from the start.

ASTRO, MERCURY, TRAILER,
ACCESSORIES: EASY PRICE
AND WAY TO PAY.

Astro Chackftre 18FS Merowry 1500,
S167.15/month {120 months)*
or $13.999. (Rher fish ' ok
madels frome § [(L995

package not only

gives you more for your
money, but all the boat,
motor, trailer and accessories
you'd ever want.

And find out how much
more affordable boating can be.
Your Astro dealer has complete
details on convenient MMAC
financing.

For the Astro dealer nearest
you, call 1-800-BOAT'S-90. Now.

Powered by Mercury

* Pavmnents fisbed are for qualifying bivers at parte MMAC
ﬁmﬂﬂpﬂ;ﬂmmﬁmhﬁm (41 i g dsn
| or e taxes, lcenses. . onir
Amhhfhcu@imm. ?
ihﬁhﬂtﬂmﬁﬂﬂﬁﬁﬁlﬁiﬁhﬁhlhﬂﬂdmwﬁi-

?gm?ﬁ?‘rd the Bocky Mountams. Berause of additooal

“_Hltmmmw higher at particypating dealers

Before you hook any boat to YOUr < Limse warranty Warranty detas seitbie st kst Astro desee

hitch, find out how the Astro

& Rrurawick Corporation 1989, Asiro fishing rigs are products of
Meroury Powerbal, 4 Brunswick Co -




FISHING HOLES U.S5.A.

A PHOTO BY M, TIMOTHY O KEEFERRLCE COLEMAN

An unexpected pleasure fora
Floriia fisherman is hooking into
a rare permit, like this angler.

PFRPHOTO 8Y GERALD A ALMNY
T

The mighty tarpon, near Florida’s
Boca Grande Pass, are among the
world's fimest fighters.

i

advancements made in technology and ma-
terials for fishing tackle by testing prototype
rods, reels, lines and lures.

When | began fishing. more than a half
century ago, the tackle wasn't nearly as so-
phisticated as it is today. In fact. it was pret-
ty crude. Modern reels, for example. are
stronger, more reliable and equipped with
smoother drags than anything available
when | started.

Rods have equally improved. My [irst
rod, as mentioned, was made of split bam-
boo, This material was replaced by fiber-
glass, which gave way lo graphite. boron
and synthetic cumrFusiLcs. ew rods are
lighter, more powerful and much less tiring
to use. Monofilament fishing line, of
course, is a genuine marvel of science com-
Earcd to the old silkworm gut leader and

raided linen line I started out with.
ESPITE ALL THE technologi-
cal advances ['ve witnessed, ['ve
ncver lost sight of the fact that
hard-fighting fish, even big off-
shore monsters, could always be whip
by using the right tackle. And that tackle
didn’t have to be heavy duty, either. Kee
the pressure on, with just the right touc
and skill, and the biggest tarpon or marlinin
IRI: ?v;‘)]:!d will eventually tire out and give up
the fight.

As mentioned earlier. | like to fish for all
sarts of fish, but it's no secret that [ favor
hunting what I call the "big three™: bonefish,
tarpon and Atlantic salmon. It's also no se-
cret that I'm a dedicated fly fisherman.

For a number of years | ve headed for the
saltwater flats surrounding Islamorada, in
the Florida Keys. for the elusive silvergray
bonefish. Many times I've gone out with a
guide, who stands on a raised platform and
poles the boat into position like a gondolier.

Monsters from the deep, ranging from billfish to tuna, challenge offshore fishermen.

8

= skills an angler must hone to catch bi

But lately, I've taken to stalking the flats,
while wading and casting to fish that | spot
sticking their tails up out of the water as they
feed. There's nothing like the excitement of
seeing the sparkle of sunlight hitting a fish
lail. wading in as quietly as possible. and
then laying your fly a few feet in front of the
bone’s nose. I the fish takes the fly. thenit's
off to the races. Nothing runs line off like a
hell-bent-for-leather bonefish. The reel
whines and the fish streaks away like a tor-
pedo. All you can do is hold the rod tip high
and hope your fly, line and leader all hold
together at this breakneck speed.

hen. if the fish stops before vour reel
empties. it's time to fight back. You reel in
some slack line and pow, off it goes again. |
release all bonefish | catch because any lish
that takes the fly this well. lights this hard
and gives me so much excilement deserves
1o be released. As the name implies, bone-
fish are too boney to make a convenient
meal and too scarce to kill for mounting.

The tarpon is a special fish, too. What
makes it sospecial? The answer iseasy: It's a
world-class jumper, runs as good as a bone-
fish. if it has a mind to, and comes in a jum-
bo-size package.

The average tarpon caught in the waters
of Boca Grande Pass, off Florida's Gaspar-
illa Island, is well under 100 pounds. but
100-pounders are far from rare. Tarpon are
truly big-league fish, as well as Olympic
jumpers.

Remember earlier that [ said | prefer to
use fly tackle and a tippet that tests 15
pounds or less? | said it and | meant it. Even
the mighty tarpon can be landed on this
kind o iigg i line and tackle. il yvou use skill
and do it night.

Tarpon are usually caught in relatively
shallow water, so the big fish wear them-
selves oul running and jumping, because
they can’t go deep and pull off your wrists.
Keep the pressure on, lower your rod tip
when it jumps (to prevent a snap-off or hav-
ing the fish [all on a taut line) and vou'll have
the fight of your life. especially with a light
fly rod.

HEFLY ROD is a frail-looking in-
strument to use for hard-fightin
fish. when you consider its sma
diameter and flexible tip. Yet, its
special design enables the angler 1o keep
constant pressure on the fish without break-
ing the delicate leader. Heavier equipment
can be used, but the challenge comes in do-
ing the same job with the lighter tackle.
Steady pressure, attention to slack line on
the reel, avoiding snags and lowering the
rod tip when a fish jumps are some o r1;_1114.:
IS
this way. Using heavier tackle will make u
for shortcomings, but it lessens the chal-
lenge, in my mind.

It may seem harder to fish this way. but

there’s no doubt that it's more rewarding.

£ And it’s fun, otherwise | wouldn't do it. |

love fishing with a fly rod, and I've said
POPULAR MECHANICS ® MAY 1989



Motorcraft maintains that this 1s not the place
for a replacement part to bite the dust.

There are lots of replacement parts, but
theres no replacing the Peace of Mind™
that Motorcraft quality will give vou.

Many drivers don't think about replace-
ment parts unul 1t’s o late.
Fortunately, the Motorcraft engi-
neers at Ford are thinking about them.
All the ume.
— Like the Motorcraft FL-1A oil filter,
with a unique filtering element that
traps up to 80 percent more dirt than
- other leading brands.
: Or, like their
Motorcraft Tested
Tough batteries with
a computer-enhanced grid design that
improves both cold cranking power
and reserve capacity.

So get Motorcraft Quality Parts,
original equipment on e ey
aﬂgl]:ﬂrd, qLir?coln and Mﬂtﬂl'cra'ﬂ (o )
Mercury vehicles, and
maintain the perform-
ance that was in yvour car from the start.
Motorcraft Quality Parts are also avail-
able for all makes of cars and trucks.

They’re more than just parts, they’re
Peace of Mind.

For the Motorcraft retailer nearest

et you, call 1-800-521-5181.

GQUALITY PARTS FOR QUALITY CARS™
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FISHING HOLES U.S.A.

PR PHOITD BY DDUG STAMPROPHOT
g e NT

Fly fishing for frout in Montana
is somietinies complicated by
large mative wildlife.

Largemouth bass in the Arkansas
River are great leapers and

feisty fish.

PR PHOITD BY MM BLAOKERUCE COLEMAN

i

Casting flies at trouf or salmon
in rivers in Maine is like fishing
im a [ittle piece of paradise.

B0

many times that | may become tired from
casting, but 1 never get lired of casting.

The final fish of my “big three™ is 51!: Al-
lantic salmon. Of the three, my salmon fish-
ing days outnumber those of the other two
by a wide margin. Why? I've asked mysell
this question many times and the answer is
hard to express. The Allantic salmon, from
the Penobscot River, in Maine, tomy favor-
ite pools in New Brunswick. Canada. is
mysterious in its ways. No matter how
much anyone thinks he knows about this
magnificent fish, the next day will bring a
New surprise.

The Atlantic is a leaper, perhaps not in
the class of a frisky tarpon, but a fabulous
jumper all the same. (Bonefish, by the way,
don’t jump at all.) It's easily the match of
bones and tarpon in running ability and
sheer will to fight.

As the Atlantic salmon leaves the ocean
and enters the Penobscot River, for exam-
ple.it'sona srawning mission that makes it
a solid bundle of energy. 1t will gulp a y
and take off with such a rush that the reel
handle becomes a blur, When it leaps, the
angler’s heart leaps with it—the water ex-

lodes and the silver rocket aims for the sky.
GUESS 1 COULD say the gods of fish-
ing, whoever they may be, have smiled
on me, because I've caught more than
a thousand Atlantic salmon. (I've
caught about 1000 tarpon and bonefish,
too.) | don’t keep the big Atlantics any-
more, although | did in years past when they
were more plentiful. Each year | take a few
grilse, the small ones, for the table, but
that's aboul it. Despite the large numbers of
fish I've caught, the next one will be just as
exciting as the first one, because each is a
greal adventure in its own way.

It’s a funny thing about releasing a fish.
The lirst time you set a big one free feels Kind
of strange, maybe even a little painful. But
the next one is easier and after that, they're

all easy. You don't have to have a dead [ish
to prove you caught it. You know youdid it,
and that's all that’s important.
ST MENTIONED, I release all
mF bonefish, tarpon and all but
a [raction of my Atlantic salm-
on. Why? Because it's clear to
me, and to anyone who's been fishing for
the last few decades, that size and quantity
of gamefish are far below the levels they
used to be. Do the fish survive after being
caught? Experts disagree on the subject.
Obviously, if vou manhandle the fish in the
process of pulling the hook oul, the chances
o down. Lately, I've taken to filing the
rbs off my hooks, which makes it easy to
release a prized fish. Just last fall I caught
and released the largest Atlantic salmon of
my life, a 30-pound-plus female. And, yes,
it was taken on a barbless hook.

When | began angling seriously more
than 30 years ago, the fishing was pretty
good and | made up my mind to learn every-
thing | could about this fantastic sport. E{s
the years went by, | discovered that not ev-
erything I learned was good news.

Oldtimers told me that Atlantic salmon
fishing was twice as good when they were
vounger. | shrugged at this, because |
thought it was stiﬁ pretty good in the mid-
1950s. But it wasn't oo long before | began
1o notice a change. Fewer fish appeared
cach year and they were noticeably smaller,
I began to make a journal of my caiches to
chart the gradual change, but | gave it up
before too long. Within a few years, the run
of salmon was down to a trickle. You didn't
need a written record to note the change, it
was like night and day.

Generation after generation of Atlantic
salmon were netted wholesale by commer-
cial fishermen looking for an easy catch.
They simply set nets up at the nwu:gsnf riv-
ers and caught every fish headed toward its
instinctive spawning grounds. Many of
Maine's most productive salmon streams
—and those in the Canadian Provinces,
too—were wiped out completely. I don't
mean that the fish were so depleted that
sportfishermen were less likely to catch
them. | mean that no fish made it 1o the
spawning ground for several consecutive
{carﬁ. no :::ng were laid, no salmonids

alched and no salmon headed out to the
ocean o reach adulthood and someday re-
turn. None. Zero.

Bonefish and tarpon suffered during this
time as well, and are still suffering. The dif-
ference with these fish is that they aren’t the
primary target of the commercial fisher-
men. Thciy are an accidental caich. Com-
mercial fishermen are becoming too
efficient, using miles of netting and strip-

ing the water of fish wherever they roam.

ey aren't actively seeking to kill bonefish,

kingfish, marlin, swordfish, sailfish and
several others, but the result is the same.

Gamefish or sportfish aren’t the only spe-
cies Lo suffer in recent years. Mosl hisher-
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men are all 1oo aware of species
depletion in natural stocks of striped
bass, snook. redfish, grouper. several
kinds of tuna, sea bass, salmon, steel-
head trout on the West Coast and many
others. Sportsmen’s gmuﬁs and con-
servation agencies are working logeth-
er on this lo raise public awarencss of
the problem. to restore threatened
stocks, and to get legislation passed to
ensure continuation of current species
for future generations. Some of the
work done in this area is controversial,
Commercial fishermen feel pressured.
Even some sportfishermen feel that
governmenl regulation goes against the
grain of a sport that is among the purest
expressions of [reedom.
ELL, PILGRIMS, as
John Wayne used 1o say.
I'm going Lo spell out my
opinion on the subject as
straight as [ can. Some people might
not like it, but here goes. Firstly, it's
time we made saltwater licenses man-
datory for all anglers, both commercial
and sport. | know that some states al-
ready have a saltwater license, but what
good does it do if one state is regulated
and the neighboring one isn't?
Fishermen with a mind to circum-
vent the license law just pull into a dock

in an unlicensed state and unload the
ill-gotten catch. This type of thin
happens every day. Without a federa
license and certain nationwide regula-
tions, depletion will continue and
hoped for improvement will be impos-
sible.

I'm basically conservative by nature
and against government meddling,
whenever possible. But I've seen drastic
changes in fish population in my life-
time and they haven't been for the bet-
ter, The problem with licenses, of
course, is enforcement. What good are
they if no one checks? This is where the
fee comes in. It should be written into
the legislation that money collected for
saltwater licenses goes for hard-nosed
law enforcement and restoration work.

My second paoint (Have | stirred up
cnough controversy, Ivc:r.‘.‘: concerns
sEurlfish in general. [ think a study
should be done to determine exactly
what a sportfish is and then ban their
commercial sale. This is like opening
the proverbial can of worms, because
not everyone agrees with what a sport-
fish is. My list would include all the
marlin, swordfish. striped bass, bone-
lish, tarpon, permit, redfish, saillish
and., to be honest. other species in dan-
ger of depletion. In addition, | believe

bluefin tuna and Atlantic salmon
should be closely watched and, per-
haps. commercial fishing near shore
tem rara'j[y suspended.
ET ME CLARIFY what a
sportfish is by ExFIaining whal
itisn't. It isn't a lish that is es-
sential to commercial fisher-
man, such as [lounder, whiting,
haddock, herring, hake, mackerel and
so forth. Most common food fish, | be-
lieve, shouldn't be considered sport-
fish.

But, perhaps the most important cri-
terion is whether or not fishermen are
willing to spend good money onit, You
don’t [ind fishermen renting guides or

arty boats for carp, suckers, (lying
Fish or mullet,

A fish is a sportfish if fishermen are
willing to spend money on airfare. ho-
tels, meals, guides, car rentals and oth-
erincidentals to make it more costly per
pound than what commercial lisher-
men get to caleh it. Take Atlantic
salmon. for instance. Commercial [ish-
ermen get about $3 a pound. 1 can
vouch for the fact that some individual
salmon have cost me more than $200

r pound (counting all the expenses |
F:cuﬁ:d in the cat%h:. And 1 paid it
willingly. Sportfishing is an important

StormShield Dry—couble-coaed ranprooling i
ks you ciry. Full venbiladion io keep you comiadable
StormShiedd Tough—curabile encugn 1o taks on

fhe fierce gales of M1, Everesl,

StormShield Fast—you can sef up a Eureka!
StormShistd in fen minules or less

Choose from 40 Eureka! models. Call Toll-Free
1-800-848-3673 tor dealer locations.

I My Yok, call 1-800-441-4420,

{8-5 M-F EST)

There is a dry place
in this wet & windy
world.

Eureka!Tent
The StormShield

Box BE5-EPM-588, Binghanon. NY 13902
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Regal. The American adventure awaits.

The Great American Road
beckons. And Buick Regal will
let you answer in style. There's
no finer way to

discover America R
than in America’s m
best-selling mid-size coupe.*

Regal standard features
include 6&-passenger comfort,
fuel-injected V6 engine, 4-
wheel power disc brakes, air
conditioning and automatic
transmission with overdrive.
And more.

Your great American adven-
ture begins at your Buick dealer.
Take a test drive today.

C)

T}‘Eﬁreatﬁmericanlinadbekmgs to

BUICK

| *Cales for both rear-wheel-drive and front-
m © Lerpgeritiogerher | buckle Lp whieel-drive models totaled 122,871 for
1989 GM Com. All tights seserved calendar-year 1988,



DODGE DAKOTA PICK-UP/ '
Dﬂhhﬁdﬁ-ﬂp Convartible

Tha 19E7 .
converiichs is the lotest oddiion 1o fhe

The one-of.a

Tha comeerdible is o rag top version of the Dokodo Sport with o -
3.9 fual-injected V-4, ari-lock reor brokes, AMYFM sterea/ conetie,
power vesning ond power windoww/lock. All slandasd.
Tha Asiro/ Mercury boot includes motor and trailer and i wre 1o guemnies tha
all ypour wirter ocivifres will be o greo adventure.

As you enjoy this special section you may
dream of La-gmnmg your own American
Adventure. Win the Grand Prize and you
can hitthe road in a 1989 Dodge Dakota
Convertible and enjoy the waters in a boat
from Astro/Mercury Marine.
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576 DISCOVER COLORADO
Seeing beaudiful Colorado mountains is one t-hlnu Bul

to immersa yourself in the colorful character of
lowns and resorts, culture, cuising, hotels, ng hitlife,

hlslmkmmdrmm;mmdhm
Vacation Guide.

577 TUNED-IN ELECTRONICS
Trapshooter radar detectors, CB radios, answering
:“Jlﬂm!o. facsimile machines, cordiess phones. . . in-
the new “no antenna to exdand, full power range,
Cobra INTENNA' and more in booklets and spec sheets
From Cobra Electronics. 50¢

578 TAKING FUN VERY SERIDUSLY

#nh% Mmgfglﬂm you to Iﬂl’ngl{!ll'?‘ mﬂé full
ne catalog. See many exam

maring engineenng— nat just the top of the line rnn&a

Johnson wants you to know that the more seriously an

outboard Is buill, the more fun it is to use. Free

s b
ps on ng ure
details on buatmrmu and nmr wood, pll.m
mslm*aim mqm-shr umd

step, with wﬁﬂmmms plus
culur l:harts from Minwax Co. Free
580 THE POWER AND GLORY OF BOATING
Hmlﬁhnmmmmnﬁlsmimﬁlmry

accessorized comphels fishing rigs— pcﬁhss
bm‘smﬁshmdsﬁbna!s,mﬂmlnun boats,
Calalog and name of neares! dealer, Free

581 GUIDE TO INSULATION a—

page Homemwners
s S i o e
mendations and tips on maximizing energy savings,

ﬂﬂlm msdmims
I’_grmm' ions and when uanwrmm
Tea

582 POLISHED Fﬂﬂﬁmﬂﬂm i 4
Polyshield Products introduces the quality quintet— five
mmmwmmmmm
of your car, boat or plane, Brochure describes Polyshisld's
cleaners and polishes in detail. Free
583 BUYER'S GUIDE TO GAS FURNACES
American Gas Assoclation’s 17page booklel "Buyer’s
Guide to Energy - Efficient Gas Fumaces & Appliances)
l:{lltiil‘ﬁ information on natural gas MNgm
waler healers, ranges and clothes oy
ratings, available options, and mmnnluchar im-
provements. Frae

584 LIFETIME FINISH
and protect your aufomobile. Liguid Glass would
like to introduce you to their Liquid Glass no-wax auto
polish and their Connolsseur’s Choice leather and viny!
protectant. 8-page brochure includes information,
lestimonials and samples, $1.00

Procrait Boals offers a complete line of Iugrﬂualiy fully
accessorized models i aluminum and fiberglass

fishing boats, fish and ski boals, and pontoon boats
Catalog and name of nearest dealer. Free

HIIHHIIWTH AND BEAUTY HOME
lmhumaspadalmmm , beauty, and openness.
brochure describes how windows
coated low-E glass offer superb ther-
mal pmummce while adding a special warmth and
openness 1o your home, Free

587 HI-TECH POWER TO YOUR BOAT
‘:hrnaha has the power you need. Full-Color brochure
the full line of high technodogy outboards from

P2 HP al he way Up o the pover
TIJIEQEHPW - o

588 LIGHT TRUCK & VAN ACCESSORIES

Dee lea Mandaciuln%n cafalog presents their
entire line of aluminum light truck and van accessories.
Includes running boards, grill bars and tai protec-
lors. Adds beauty and functionality fo your vehicle. $1.00

580 MATCH YOUR BOATING PERSOMALITY
Glastron boats offiers three exciting series for 1989, The
Sierma runabou F’oﬁ quality and value. The Futura—
afully equipped luxury runabout. And, the Carlson sport-
boal for the Inﬁmanﬂmt 5plnt In gmu $200

530 MORE BOAT ﬁﬂ
That's what Sunbird Bmlsnﬂarsmmu out its new
mode! ling for 1989, Choose from stern and out-
board powered models, F:us nine value-priced
b frailer packages.

581 AN AUDIO GUIDE TO YOUR CAR'S
PERFORMANCE

SOUND ADVICE is an audio cassetis ape containing 20
ol the mstnmnmunnmeslhatwurcarcanm

memmlapa the noise your car is mak:
50 you can fix rtrE3 , oF ald your machanic in
mmnmamm ¥OU can save hundreds. $795

n

582 UPHOLSTERY TRAINING VIDEOS

Verano brings you a complete course filmed

in their shop. These two hour tapes will take you step-

by-step through the procedures of recovering furniture,

auto, and marine seating. Leam &l home at your own

whmﬂmmmwwganmm
siness 15 also avallable. Brochure explains all, Free

593 CAPTURING THE LIGHT

Let Viehux-America, leader in roof windows and

show you how easy iLis I movre natural light and

Wmmlmq r your home Full-color
rochure Hlasmu all the information you need for your

homa building and remodeding plans. Free

504 ENGINEERED TO PERFORM

Evinrude wants you lo know you don't shop for an out-

board mrwmmrmmmmmmuu

ference in outhoard engineering in fts 1989 Boater's Guide
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595 INSTANT CONCRETE

Nomix™ PostSet Instant Post Hole Concrete takes the

time and mess out of working with all-day setting con-

crete. This quick-seting concrete needs no mixing and

no tools. Brochure explains all. Free
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Choica®™ Professional Model #1710 Is a three stage
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Resulls of the two latest radar detector tests prove that...

FOX IS FIRST, AGAIN!

Road & Track and American Trucker magazines
compared Fox with the other leading radar detec-
tors. Both magazines were looking at the radar
warning range provided by the products they
tested. Their experts all gave the nod to Fox.

ROAD & TRACK

In its November, 1988 issue, Road & Track said “The advent
of instant-on places a premium on K-band sensitivity, because
the only defense against this type of radar is to detect it in use
on cars ahead of vou in the traffic stream.”

According to Road & Track, the Fox Wireless Remote™

detected K-band police radar
long hefore any of the other
eleven contenders. Fox beat
Passport, Escort, Bel, Whistler,
Cobra, Radio Shack and five
others.

In fact, the closest rival,
Uniden, took neardy ten sec-
onds longer than Fox to sniff
out approaching K-band
radar. (At 50 mph, ten seconds
amounts to over 700 feet of
warning distance!)

Mfcrﬂan MWy

AMERICAN TRUCKER

LiciTg

Long haul drivers often depend on their radar detectors to
mike a living. And here's what American Trucker magazine
told them in its May, 1988 report which ranked ten top radar

detectors

During the straight-line Distance Test, the MicroFox™
provided a strong alarm nearly one full mile before any of
the other nine. Cobra lost by a mile. Whistler lost by a mile
Kraco lost by a mile. Escort, Fuzzbuster, and four others

lost by even maore.

In the tricky Over-the-Hill Test, Fox tied for first. (The

Road & Track
K-Band, Highway Sefting

Iritigh maming 10 pofice radar {in secends o Simph)

American Trucker
Distance Test

Clisance (in miles iom polce rade v shorg detacion i)

40 30 20 10 0 1 a 3 4 5
FOX = FOX
ALUDIOWON e
i ESG0RT
Sriaul FETBUETER
PASSPORT p‘tﬁ
COBRA KRACD
SNOOPER e
KRACD 'WHISTLER
sl COBRA
A0 SHACK — S—— L -EH__

UNIDEN

WHISTLER

two units that matched us are

members of the “Mile Behind

Club™ in the paragraph above.)
What do these tests prove?

The millions of drivers who

have purchased Fox radar de-
tectors knew that they were
tdoing the right thing.

When vou buy your nest
radar detector, be sure you do
the right thing.

For more informetion,
and the name of your nearest
Fox dealer, call toll-free
[-B00-543-TRYL,

Thanks to Road & Track and American Trucker for
proving again that Fox is first in radar detection.

~€2Z FOX MARKETING

1747 Cattternan B

Sarasola. FL 3475



It’s not just a truck anymore.
It’s part of your life.
With a solid week of work Every time you take off in your

behind you, that skillet of freshly Slerra, you leave your troubles
caught trout never looked better  and cares behind, Maybe that's

il.‘ a

Hemembenng the tnp to the why this truck is such an impaor-
lake, you can't help but take pnde  tant part of your life.
in your new Sierra Pickup. It's For a catalog and the name of
such a great part of your Iife your nearest dealer, call:

You loaded up all your gear 1-800-VALUEBS
and just took off. Every mile felt (1-800-B25-8389).
good. The tull-size Sierra is a
rugged, great-nding truck. That's
because it's no ordinary truck,
It'sa GMC Truck. Its optional V-8
with electronic fuel injection gives
you the power 1o leave all the
others behind

It came with power steering,
power brakes and a rear-whee|
anti-lock brake system (operates
only in two-wheel drive). Optional \

Rally Wheels, four-wheel drive, air e 6 J
conditioning and an electronic

stereo radio with cassette made it ’

a personal truck

GMCTFE‘UCHQ

e S A It’s not just a truck anymore.



FISHING HOLES U.S.A.

industry to many statewide and local
economies, when you look at the num-
bers as many analysis have, and il de-
serves protection.

My linal point along these lines con-
cerns pollution. Sure, we've gol 1o do
something with our garbage and indus-
trial waste. but pouring it into the near-
est body of water isn't the solution.
Unrestricted dumping in rivers, lakes
and coastal waters harms the habitat
and harms the fish. You don’l have Lo
be a flisherman to understand this, it's
plain lo anyone.

Once again, | don't have an casy an-
swer in mind and studies by experts and
politicians need (o be done. Bul once
those studics are completed. 1'd get be-
hind them to make sure we take the
steps necessary Lo create enough clean
waler to ensure fishing for future gener-
ations. Corrective measures this late in
the game may prove lo be harsh medi-
cine to some special interest groups,
but there’s no easy solution and not ev-
erybody’s going Lo be happy. 1s thistoo
strong a stand? | don’l lhinzm. In fact,
| belicve, more lishermen should move
to the forefront of the fight against pol-
lution and the cleaning up of the water-
ways in Lhis country.

ESPITE THE CLOUD that

seems (o be hanging over

some areas of the lishin

scene, there are a number o
bright spols. too. | have good feelings
about the future of the sport, because |
think we're finally beginning to turn the
corner. In lreshwater fishing. trout and
bass stocks are actually better in many
regions than they were 20 years ago.
The Great Lakes have made an amaz-
ing comeback and serve as a wonderful
example of whal can be done when peo-
ple gel serious.

Lake trout, brown trout and Pacific
salmon are providing better fishing lo-
day than many thought possible a few
years ago. Even the Atlantic salmon is
on Lthe comeback trail in Maine and a
couple of other New England states.
Also, striped bass and walleye have re-
cently become increasingly important
sport species in freshwater lakes
throughout the country.

State conservation agencies and pri-
vale groups, such as Troul Unlimited.,
Allantic 5almon Assn.. Federation of
Flyfishers, International Gamefish
Assn. and the Isaac Walton League,
are more active than ever before in con-
servation efforts. They're fighting the
good light and even winning a few bal-
tles. | support their efforts in trying to
hrinﬁiniclligcm management Lo the
world of fishing. and | think every fish-
erman should. too.

People who know me are aware that |
have a dream of one day owning a sea-

POPULAR MECHANICS & MMAY 1989

worthy vessel big enough to carry a
couple of skiffls on deck. The plan is to
live on the big boat and lish oul of the
small ones as | cruise from port to port.
I've been looking for the perfect boat
for about 40 years now, and perhaps
it’s just a dream that will remain forever
oul of reach,

But it really doesn’t matter. because
I've done as much lishing as | could do
in this great country of ours and I've en-
joyed every minule of il. Fishing has
given me a lot in life and the reason I've
made such strong statements regarding
its futore is that 1I'd like to give some-
thing back. We've got the best country
in the world for lishing right here in
America. Let’s do everything we can to
keep it that way. ™
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AMERICAN

BEAUTY

From vast geologic wonders to historic little gems, we are
enriched by treasures protected by the National Park System.

BY CURT GOWDY

E HAD JUST finished filming

a trout-fishing episode for

ABC/TV's show “American

Sportsman.” The location
was the southeast arm of Yellowstone Lake,
in Wyoming's Yellowstone National Park.
It was a raw, windy day in the nation’s first
national park, established in 1872, QOur
guide and host was Jack Anderson, park su-
perintendent at the time. Anderson suggest-
ed we take the horses and ride to a naturally
sheltered feeder stream he thought would be
loaded with trout.

My son, Trevor, a couple of outfitters
and I found the crystal-clear stream a cou-
ple of miles away and, just as Anderson pre-
dicted, it was filled with big cut-throat
trout, sweet-Lasting flish indigenous to the
Yellowstone and Jackson Hole areas. Tre-
vor stayed with the head outfitter, Bud Sail-
ors, near the mouth of the creek, while |
walked about half a mile upstream with a
member of the crew.

Just as | made my first cast, 1 heard m
[artm:r yell: “Here comes a big grizzly!”

ooking up, | saw the hu&: bear emerge
from the nearby brush. With my heart
pounding like a piledriver, 1 turned to ask
my buddy what we should do, but he had al-
ready bolted, leaving me with a slender fly
rod for protection.

The grizzly undoubtedly caught our scent
and came oul of his day bed to inspect in-
truders in his territory. I was desperately
reeling in line as fast as [ could when | hap-
pened to look up and glimpse the most
memorable sight of my life: magnificent Ur-
sus Horribilis standing on his hind legs,
sniffing, looking around and displaying his
full, powerful form. The sun lit his face just
right and [ could see the brilliant reflection
off the silvery tips of his thick, black fur. It
was an awesome and beautiful sight.
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Al this point, | decided it wasn't a good
time to be standing there reeling in line. |
raced off dragging my fly rod and loose line
through the underbrush, making an Olym-
pic-level dash back to the horses. My son,
the crew and Sailors were already mounted
when | arrived gasping for breath. “Come
on, let’s go,” Sailors said. “These horses can
bolt anytime if they smell that bear, and
we'll all be walking home. Also, these grizz-
lies are smart. They can circle around and
come at us from behind.”

When we arrived back at camp, | immedi-
ately sought out Superintendent Anderson,
a renowned expert on grizzlies, and asked
him if my natural reactions were the right
ones when confronted by a grizzly. “You
did everything wrong.” Anderson told me.
“The grizely has poor eyesight and a keen
sense of smell. When you ran, it probably
looked like a blur representing prey. When
the bear is upwind and some distance away,
it's often better to drop to the ground on
your stomach and remain perfectly still.”

“What's a grizzly likely to do then?" 1
asked.

“Anything he wants,” Anderson an-
swered. “He's the most powerful animal in
North America, and can overtake a horse
within 100 yards. If there is one word that
describes a grizzly, it's ‘unpredictable.’ You
never know what he's ﬁning to do. Charge
or calmly walk away. But since you're here
without a scratch, you must have done
something right.”

Ower the next week Jack Anderson shared
his extensive knowledge with me, not only
on grizzlies, but on what it takes to manage
what is, in my opinion, our greatest nation-
al park.

is areas of concern were ecological bal-
ance, preservation of the wild character of
the land, control of the limited budget,
managing hundreds of employees, and deal-
ing with the growing number of visitors.

PiA PHOTO OM OPPOSITE PAGE BY BO8 GELBERG

The wildlife-rich peaks of
Wyoming's Grand Teton
National Park tower behind
rencwned outdoorsman and
broadeaster Curt Gowdy
{opposite). Cape Hatteras (above)
was the first park designated a
national seashore, It
encompasses beaches, dunes,
barrier islands and lighthousss in
a 100-mile-long stretch of North
Carolina coastline.
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B PHOTO EY HEMNEYK KASERETOICK IMAGEDY

A geologic record of 2 billion
years is revealed in the layers of
rock of Arizona’s Grand Canyon.

P FEDTO BY BLL MOELLERSTOCK MARCET

Care of giant sequoia trees is
entrusted to the rangers at
California’s Sequoia Natl. Park.

%
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Yellowstone's Old Faitiful
confinues its thermal ackivity
despite recent ravaging fires.

100

Anderson's chief concern, however, was
wildlife. Each fall he helicoptered deep into
the mountains and hiked his way out, col-
lecting data on animals as he walked. He
noted that in some areas large numbers of
grizzlies were living too near human dwell-
ings and feeding in garbage sites. This was
bad for people, because the animals gradu-
ally lost their natural fear of humans, and
for the bears, because they were getting sick
bid ingesting unnatural products, such as
aluminum foil. In situations like this, the
rangers instituted a program to move some

rizzlies in huge slings by helicopter and re-
ocate them to remote wilderness areas that
made more sense [or the bears.
NDERSON WAS also the first to
notice pressure put on the park’s
lakes and streams by fishermen.
Although it scemed unpopular at
the time, he reduced the daily limit of cut-
throat trout and closed the well-known
Fishing Bridge. Although public oulcries
were understandable, his gutsy decision was
made just in time and saved the species from
potential depletion.

Jack Anderson, who recently passed
away, was the man who truly insgired my
interest in Yellowstone and the National
Park System as a whole. My interest turned
to deep concern, however, as a result of the
well-publicized fires that ravaged Yellow-
stone last summer.

I traveled to Jackson, Wyoming, last Au-
E'ust to address a conservation group, Trout

nlimited, and while there, I stood at the
fool of the towering Grand Tetons and
waltched orange flames climb high into the
night sky. Smoke and cinders were every-
where despite the fact that Yellowstone was
more than 63 miles away.

Who can forget those vivid images? Tele-
vision and Frinl media carried them lor
days. Half of our greatest national park was
destroyed. Or was it? Some experts say fires

are an integral part of the natural order and
that new growth is already replacing the
old. In a lew years, these cxperts say, we
wan't be able to detect any evidence of the
firesof 1988 at all.

But were those [ires oul of control and
dangerous? Should public g:lm rty, private

roperty and the lives of firefighters be al-
owed to be threatened by an event that
might be better controlled? These are just a
few of the tough issues, among many others
of equal importance, that face our national
Farks today. How they're resolved will el-
ect the future shape and character of theen-
lire Mational Park System.
5 A TELEVISION broadcaster
and producer of outdoors pro-
gramming, I've come to know
our national parks as sources of
such fascination and beauty that shows
filmed in places like Sequoia or Y osemite or
Glacier, FD[ example, practically scripted
themselves.

I once lilmed a show on the Cape Cod Na-
tional Seashore, located near Province-
town, Massachusetts. This is a unique place
of thriving saltmarshes, huge sand dunes
and pristine beaches that stretches for 40
miles. Big striped bass roll in the crashing
breakers close enough to shore to make it a
surfcaster’s paradise.

A crew member and | were riding along
the beach in a dune buggy equipped with
special low-pressure tires. the only kind of
vehicle allowed in the park at that time,
when he said something that really struck
home: “This beautiful stretch of shoreline
would be jammed by row after row of com-
mercial development, like the rest of Cape
Cod. il it hadn't been designated a national
parkin 1961.7

It took tremendous effort and foresight to
create what we now know as the Cape Cod
National Seashore, just as it did the other

riceless treasures in the vast National Park
vstem.

The first national seashore created by act
of Congress was Cape Hatteras, in North
Carolina. in 1937. The story of its develop-
ment illuminates much about how the sys-
tem works,

Land acquisition takes time and by the
end of World War 1, eight years afterits au-
thorization, the Cape I-g]aucras project was
still far from complete. Finally, a private
source, the Melon Foundation, donated
sufficient funds—matched by the state of
North Carolina—to fully open what is now
a gorgeous 100-mile stretch of barrier is-
lands and beaches that provides unparal-
leled opportunities for surf bathing, fishing,
bird watching and nature study.

We now have 10 national seashores in the
National Park System, which has expanded
over the years to include a wide range of cat-
egories. In addition to the 49 national
parks. there are 63 historical sites, 25 na-
tional memorials, 77 national monuments,
17 recreational areas, four national lake-

POPULAR MECHANICS » MAY | 5879



OUR MOWER SUFFERS FROM A
SEVERE CASE OF SPLIT PERSONALITY.

On the one hand, the Murray However, one glance at the price The Murray Mower, Both sides of
Mowver is remarkably similar toa  tag and the Mumay Mower becomes  its personality are equally appealing.
high-priced luxury automoabile, it a different creature altogether. It lsn't it nice to know you don't have
fea{t;.:re-s state of the art engineering. becorﬂqaes avehide ?&El&ﬁd‘& to choose between the two.

It's designed around the comfort of One that is highly a : it

the driver. And it's sowellmade it lasts year after year after year— MURRAY
runs beautifully without expensive  always performing dependably and MOWERS
maintenance or accessories. economically TOUGH AS THEY COME
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Ancient volcanic activity
made 2000-fi.-deep Crater Lake,
in Oregon’s Cascade Range.

£l ¥ =

Fort Jeffersan, built in 1864, i
Florida's Dry Tortugas, is one of
the gems of the Park System.

Getitysburg National Military
Park is on land President Lincoln
called “hallowed ground. ™

a2

shores. 11 national battlefields, eight na-
tional rivers, and let’s not forget the White
House. where our president lives. In all,
there are 341 places included in the National
Park System. The two newest additions are
the Jimmy Carter National Historic Site. in

Plains, Georgia, and El Malpais National
Monument, near Grants. New Mexico.
OME OF THE PARKS are large
and renowned throughout the
world. such as Yosemite, the
Grand Canyon and the Everglades.
Some are smaller and lesser known, but [as-
cinating f‘_m:t the same.

One of the most interesting locations ['ve
ever filmed was at Fort Jefferson, in the Dry
Tortugas, about 68 miles west of Key West,
which was built in 1864 to help control ship-

ing in the Florida straits during the Civil
ar. It is the largest all-masonry fortifica-
tion in the Western world. After the Civil
War it was temporarily converted into a
maximum-security prison.

Its most famous occupant during this
time was Dr. Samuel A. Mudd, the man
who set the broken leg of President Lin-
coln’s flecing assassin John Wilkes Booth
and was convicted (but later pardoned) as
Booth’s accomplice. If you remember the
old movie “Prisoner of Shark Island,” gau
know that the moat surrounding the forbid-
ding fortress was filled with killer sharks.

oday, Fort Jefferson is preserved as a
museum by the Park Service. It's a fascinat-
ing Elar:.c to visit and fishing around the fort
is aboul as varied and exciting as can be
found anywhere.

Are you a war bufl? The National Park
System is the guardian of some of the na-
tion’s most important battle scenes. The
Custer Battlefield National Monument, in
Montana, preserves Lhe site of the most
famous encounter in the Indian Wars, the
Battle of Little Big Horn. The Minute Man
National Historical Park in Concord, Mas-
sachusetts, preserves Lhe scene of the first
battle of the Revolutionary War. One of the
most moving monuments in the system is
the Gettysburg National Military Park, in

Pennsylvania, where the pivotal conflict of
the Civil War was fought and President Lin-
coln delivered the Gettysburg Address.

CGeologic wonders are also well account-
ed for in the National Park System. These
include the massive monolith of Devil's
Tower. in Wyoming. the incredible rock-
fault formations of Arches National Park,
in Utah, and the stunning volcanic beauty
of Crater Lake, in Oregon.

A comprehensive Guide and Map of the
Park System, with a list of addresses for re-
gional park offices, is available by writing to
the U.S. Department of the Interior, Na-
tional Park Service, P.O. Box 37127, Wash-
ington. D.C. 20013. If further information
is desired about a specilic location, Official
National Park Handbooks exist for most ar-
cas in the Park System. These can be re-
quested of one of the regional offices listed
in the Guide and Map.

WICE | HJEVE RUN into foreign

film crews while | was doing my

own filming in national parks. In

Yellowstone, | met acrew [rom Ja-

an and in the Everglades one from Eng-

and. Both crews said they came to America

to film the marvels of our Park System be-

cause their countries have nothing compa-

rable to them. They made it clear that in

their opinion our system is the envy of the
rest of the world.

Yellowstone's successful establishment
sparked the authorization of 14 more na-
tional parks between 1872 and 1916. Most
of them copied the Yellowstone model and
their creation was due in large part o con-
tributions by private sources and powerful
supporters in Congress. Americans of the
lime were changing their ideas about na-
ture. They knew our country was a vast and
beautiful natural resource, but they also re-
alized how easily it could go the way of the
wild buffalo.

| happen to agree with nature writer Rod-
erick Nash, who asserts that America is the
inventor and worldwide leader in preserva-
tion of huge tracts of land for future genera-
tions. Nash says our National Park System
is a umiquely American institution that was
born out of “our unique experience with na-
ture on the American continent, our demo-
cratic ideals, our vast public domain and
our affluent society.”

The rest of the world may admire how we
have successfully preserved more than 79
million acres of land, natural wonders and
historic sites lor use and enjoyment by the
public to the exclusion of limited private in-
terest. But criticism and concern is mount-
ing at home. Many Americans are worried
about the luture of the Park System, espe-
cially in the aftermath of the 1988 Yellow-
stone fires. Some blame management

ractices by the Park Service that allow
ong-term problems Lo develop unchecked.

Acid rain is a nationwide problem that
isn’t confined to park boundaries, but it’s
causing damage Lo habitat we're trying to
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A Rover Within
Your Range.

If you're contemplating the purchase of a 4x4 utility vehicle, consider your options. You could pay
over $35,000 for a Range Rover and impress all your friends. Or you could spend substantially less
IbUEllIi‘D() r for an Isuzu Trooper and impress someone far more important. Yourself.

Like the Range Rover, the Trooper offers high glass areas for excellent visi-
LIJ]-S 149 bility and enough interior space to comfortably carry five adults!

Yet unlike the Range Rover, the Trooper offers you a choice of engines. You
can get an economical, fuel-injected four-cylinder or opt for a beefier V6.

And while the Range Rover comes with only one type of transmission, the Trooper offers a
choice between two: a rugged five-speed manual or an optional four-speed automatic transmission.

Of course, the Range Rover does offer an impressive 70 cubic feet of cargo space P ur free [suz L.ﬁ: . ||1ur-.

all (R0

with its rear seat folded down. But, once again, the Trooper offers you even more.

The way we see it, there’s only one thing keeping the 3
Trooper from being the vehicle in vogue. It’s affordable. I AN
JI5\11{:1that¢:]u£=.t not chic. U\

*M.AH.P, POE. exclading tax, icense and transportation lees = of 11 108E Optional equipmeil shown. Hear seat oplaonal ﬂw FI?'S.f C:'{Ir BHII(&?TF ﬂfffm}!




of grass.” T
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Eraservc. most notably in Tennessee's
reat Smoky Mountains National
Park. Like it or not, the Park Service
must tackle the acid rain issue.
Encroaching development of land
abutting our parks has also become a
serious threat. For instance. heavy
farming near the Florida Everglades
has resulted in toxic chemicals fouling
the waterways of the wildlife-rich “river
wading-bird population
in the Everglades has dropped 90 per-

cent in the last few decades because of

the problem. Many parks, most nota-

with rangers and other employees of
the Park Service. Most of them have a
true dedication to the important job
they're doing and find their work genu-
inely rewarding. But many are also
worried. While they admit that park
lands have expanded during the last
decade, they point out the size of the
park staffs has remained the same.
Many worry that vital preventative
maintenance duties are falling behind
schedule and that precious resources
are suffering. The explosion in annual
visitors. 287 million last year, has

forced stressed park staffs to concen-
trate their efforts and budgets on such
chores as garbage and bathroom pa-
trols to the exclusion of more impor-
tant functions. And the situation is
likely to get worse. By the year 2010,
visitors to the Park System could reach
500 million.

Today, we hear many horror stories
about land in America ravaged by pol-
lution, and about animal species
pushed to the edge of extinction. such
as manatees and condors. But there are
success stories as well. The wild turkey

bly Yellowstone. are now experiencing

commercial and residential develop-
ment right up to their borders.
HOULD THE Park Service, |
or some olther branch of gov-
ernment, study the potential |
long-term effects of rapid de-
velopment of land bordering parks?
Many Americans think so. and sodo 1.
Such a study will have to address the
difficult issue of preserving national in-
lerests while protecting local rights.
Nevertheless. | believe such a study is
needed, and if it recommends that the
Park Service should be allowed to pro-
tect its trust without outside interfer-
ence. | would support it.
I've had many occasions to speak

They say some things never
change. And we believe that is good news.
Especially for anyone who has felt the
early morning strike of 2 hungry panfish.
it slipped a waiting net under a crafty walleye, or bass.
Days like these should be long and peaceful. That's why. at Johnson
we make outhoards you can depend on.

|
8
§
|

Lone climber scales the rock in one of the
least explored regions of the country in
Arches National Park, Utah.

104 POPULAR MECHAMNICS & MAY 1989




has made a great comeback during the
last 20 years, and so has the alligator.
There are more whitetail deer today in
many states than there were at the ime
of the American Revolution. Wyoming
had about 10,000 prong-horn sheep in
1912. according to old records, but to-
day more than halfl a million thrive in
the state.

How were these dire and seemingly
irreversible problems corrected? The
answer is through the concerted efforts
of well-trained wildlife biologists, ef-
fective leaders and a cooperative pub-

lic. With this combination of
resources, good things can happen.

But all too often. lately. we've been
hearing bad news, especially regarding
our air and waterways.

The fouling of our beaches, last sum-
mer for example. resulted in a serious
nationwide outcry.

Time magazine, in an unusual step,
made Earth its Planet of the Year for
1988, instcad of naming its annual Man
of the Year. Few failed to get the mes-
sage that the time to act is now. before
it's oo late,

portable Johnson 8 is light enough to carry, but power-
ul enough to plane a boat with two fishermen and
their gear. Like all of our compacts and portables, they

Our two-cylinder compact Johnsan® 30 oul- are fuel efficient and effortles 1o maneuver. To find out more
board, for example, has our S.LLOW™ system, about these or any of our other models, call
which not only wans of overheating, but also uto-  1800-255-2550 for the name of your nearest
matically reduces the engine to 2500 rpm. And our ~ Johnson dealer. Because fishing with a Johnson
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is kind of like lishing with an old friend.

ITHOUT DOUBT, our

National Park Systemisa

bright spot in what many

think is a darkening pic-
ture. [t's a source of tremendous joy
and pride and, in fact, it's sale (o say
that for many Americans, the Park Ser-
vice has long been their favorite branch
of government. The new Administra-
tion of President Bush, who is himself
an avid outdoorsman, would be well
advised. in my nonpolitical opinion, to
support the special feeling Americans
have for their national ;

The “best and the brightest” is a term
made rg&;ﬁnr inthe Kennedy era of the
carlr . but it could just as well be
applied to the land set aside by the Na-
tional Park System. This fundamental

rtion of the fabric of our nation’s

eritage is in our hands now, for good
or ill, and what we do with it will deter-
mine how our children, and genera-
tions tocome, will be able to experience
the pleasures, wonders and sense of his-
tory preserved in a uniquely American
invention—the National Park Sys-
tem—that is a source of eny J and inspi-
ration throughout the world. Lo
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RESTORING

AMERICA

Restoration fever has captured the American imagination and
there's no better place to catch it than Colonial Williamsburg.

BY BOB VILA

OR YEARS NOW, I've had a deep

interest in architectural restoration.

And, I've had the good fortune to

bring part of this interest to bear on
my day-to-day work. But as anyone knows
who has tried to restore an old house, the
dual pressures of time and money force all
sorts of compromises. Because of this,
when | had the chance to visit Colonial Wil-
liamsburg last fall | couldn’t pass it up. In
many ways Williamsburg is the mecca of
restoration in America and | wanted to see
just what they had accomplished with their
considerable resources.

I went at a time of year whcngnu need a
jacket in southern Virginia. The sun was
bright and warm but the breeze coming off
the nei%hhnring James River was cool and
brisk. The trees were nearly half bare and
when the sound of leaves swirling around
was combined with the occasional smell of
burning wood fires, a perfect ambiance for
walking the town was created.

On the most superficial level, Williams-
burg is like a picture postcard. When you
move through the streets there is a real sense
that time has stood still and become
strangely idealized in the process. The
huﬂdingsam aiiipainsta kingly restored. The
tour guides and shopkeepers all wear au-
thentic colonial dress. The roaming charac-
ter interpreters create vignettes to describe
what life was like in colonial times.

At first blush, the overall presentation is
endearing, even though it does require a cer-
tain good-natured suspension of disbelief,
But to think that Colonial Williamsburg is
nothing more than a period theme park is to
grossly underestimate what goes on there in
terms of subtlety, complication and com-
mitment.

Colonial Williamsburg came into being,
like most great things, with a good bit of vi-
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sion, plenty of hard work, and a strong dose
of good fortune. The vision was supplied in
the 1920s by two men who have since be-
come local icons. The first was the Reverend
W. A. R. Goodwin, rector of Bruton Parish
Church which is now one of the restored
masterpieces of the village. The second was
John D. Rockefeller Jr. who at the time was
an occasional resident of Williamsburg.

These two formulated a plan of such scale
and complication that it must have dwarfed
the imagination of their contemporaries.
They decided. at first secretly, to buy up the
real estate around the area and then to do
nothing less than recreate the world of 18th
century Colonial Virginia in the context of
small, 20th-century Williamsburg,

The result of their efforts, and the thou-
sands of others who pushed this vision for-
ward, is what Colonial Williamsburg is
today. It comprises 173 acres, extending
from the College of William and Mary on
the west to the reconstructed Colonial Capi-
tol on the east. In this area, 88 predomi-
nantly 18th-century buildings have been
restored and another 50 major reconstruc-
tions were built on their original 18th-cen-
tury sites. Along the way, scores of 19th-
and 20th-century buildings were either
moved to new locations, outside the proj-
cct, or demolished if they were thought to
have no particular historical or architectur-
al significance.

hile it was unguestionably good for-
tune that the Rockefeller family, and their
vast financial resources were involved, of
c&,ual good fortune was a quirk of fate. In
1780, the Capitol of Virginia was moved
from Williamsburg to Richmond. Without
the Capitol, Willlamsburg turned into a
sleepy backwater town where the onslaught
of progress largely passed it by. The result
was an abnormally high concentration of
colonial buildings that had both architec-
tural and historical significance.

P PHOTO O OFPOSITE PAGE BY HUMPHREY SUTTOMN

Bob Vila (opposite) stands in
frowit of the Goveror's Palace in
Colonial Williamsburg.
Williamsburg housewrights
(above) are sheathing the
Anderson Forge walls and roof
with riven oak clapboards.
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COLONIAL WILLIANMEBLIRG =010

P PHOTO EY STEVEN WALLYON

Reconstructed Capitol at
Colonial Williamsburg (top) and
the Courthouse of 1770 fabove),
also at Williamsburg, slated for
resforation this summer.

T B BOEERT § ARNDLD

Costumied interpreter working in
Towsne House garden in Old
Sturbridge Village, Center
Meeting House is in background.
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Williamsburg. alter all, was the gathering
Fluuc for George Washington, Thomas Jel-
erson and Patrick Henry, lo namme only a
few of our founding fathers. The Capitol
wis where Henry gave his seminal challenge

to the British throne opposing the Stamp
Act. It was also the place where Virginia
lawmakers declared their full freedom from
the crown, a resolution that became the ba-
sis for the Declaration of Independence,
But it's not simply the scale or the historical
significance of the Williamsburg restora-
tion that is compelling. It's also the fact
that, in many ways, Williamsburg repre-
sented the first ma.}ar effort to actually pre-
serve something of the American heritage,
And as such, it encouraged many others to
pursue restoration. At the same time, it cre-
ated a yardstick against which these other
efforts could be compared.
HIS IS NOT to say that Williams-
burg doesn’t have its critics, both
within the foundation that oper-
ates the historic district and from
sources outside. A frequent complaint is
that Williamsburg was created Lo match a
romantic vision that Goodwin and Rocke-
feller had of colonial times. And there’s
some justification lor this eriticism. Cer-
tainly, 18th-century Williamsburg was nol
simply a merry community of neat, well-
painted homes, with charming walkways,
pickel fences and Towing gardens. 1t could
not have been as homogencous as the cur-
rent ambiance implies. Of course there were
rich and prominent people, but there were
destitute people too, and a tremendous per-
centage of slaves, fully 52 percent of the
population in the 1770s.

“1 think there's a lot of validity to such
criticism,"” says Cary Carson, the founda-
tion’s Vice President for Research. “ Anyone
who is at all sophisticated about the practice
of history knows that what one discovers is
always at least as much a reflection of his or
her views of the past asit is a reflection of the
past itsell, We now look back at the work of
our predecessors here and see that they
made choices that we would no longer
make. We believe our predecessors erred al-
ways on the side of high culture rather than
recognizing that the high culture that was
present here was overlayed with a rigorous
vernacular culture.

“But ultimately, we are history teachers
here, . . . And we take our educational
mission very seriously. To a certain extent,
we feel that the classroom we have to leach
our history sometimes doesn't live up to
what we want to do with it. But we can't lit-
erally tear down our predecessors’ work.
We can amend it, make small changes here
and there, leave it unpainted. But the really
important things that we want our visitors
to learn about American life in the 18th cen-
tury aren’t whether the door knockers
looked like this or that. We are more inter-
ested in the social history lessons we teach.”

OR PEOFPLE who think like Car-

son, the whole milieu of Williams-

burg must be something of a puzzle,

one that's very difficult to solve. On
the one hand, the foundation certainly has
the manpower and resources (0 underiake
the most astounding kinds of research and
education. Depending on Lhe projects al
hand, it employs between 50 and 75 full-
time professional researchers in the disci-
plines ol archilecture, archeology and
social history. As a whole, the foundation
has 4000 emplo with an endowment of
nearly $160 million. In 1987 their revenues
and operating expenses both exceeded $100
million.

On the other hand, their classroom as
Carson puts it, is largely inherited and does
have some conceptual problems if their pri-
mary mission is education. Such competing
influences force a kind of dialectic on Wil-
liamsburg that they must struggle o re-
solve. And this is made all the more difficult
by the fact that neither the foundation nor
the town itself is a static environment. Both
are constantly changing as the result of on-
going research.

In many ways, the foundation’s commit-
ment to education is most clearly borne by
the artisans who ply their crafts in the van-
ous exhibition buildings. While shaping
barrel staves, a cooper will explain the life-
style of the colonial worker: the hours,
working conditions, pay and so forth. He
will also attempt tg explain the state of mind
shared by colonial workers, what some of
their hopes and dreams must have been,
what they considered their horizons Lo be.
This is not idle supposition, but rather in-
formation based on documentary evidence
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MEVADA HSTORC PRESERVATION & ARCHECLODGY

St Paul’s Episcopal Church in
Virginia City Historic District.
i -

HEMNEY FORD MUSEUM AND GREENFELD VILLAGE PHOTO
q —-

Thomas Edison’s laboratory that
was moved in 1928 from Menlo
Park, New [ersey, to Greenfield
Village outside Detroit, Michigan,
by auto magnate Henry Ford.

P PHOTO BY TERKY DEBENCIK

California Steam Navigation Co.
freight depot on Front Sreef in
Old Sacramento, Califormia.

LD SALEM INC. PHOTO

Old Salem visitors using
reconstructed water pump, part
of early public water system.

110

such as letters and diaries. What these inter-
changes basically constitute is the sharing of
oral ﬁislury, which is certainly one of the
mosl accessible kinds of communication,

We have all sat at the feet of our forbears
and heard stories of the old days. And it
didn’t really matter whether they were excit-
ing or mundane. The mere telling of the tale
was what counted because it provided a link
between our lives and those that came be-
fore. When we in turn pass along these sto-
ries to our children we are simply extending
this link into future generations.

No trip to Williamsburg would be com-

plete without a tour of the Capitol and Gov-
ernor’s Palace with its breathtaking
gardens. These buildings were reconstruct-
ed in the 1930s and are not only beautiful ar-
chitectural monuments, but also
astounding examples of mid-20th-century
craftsmanship. The effort and cost of these
projects must have been awe-inspiring then,
tosay nothing of today.

But lo get to the heart of present-day Wil-
liamsburg, to be exposed to the real subtlety
of the foundation’s current efforts, a trip Lo
the Anderson Forge shouldn’t be missed.
Situated just off Duke of Gloucester Street,
it is a modest, unpretentious building unlike
s0 many others you see in the village. The
walls and roof are clad with riven oak cla
boards that have weathered nearly black.
Inside are housed seven coal-fired forges,
and the day | visited, the smiths were mak-
ing nails. The task was arduous and repeti-
tive, First, a 3-t. length of red-hot iron bar
was ?ulled from the forge. Then using a
small maul, the end of each bar was ham-
mered into a 4-sided tapered shaft. While
the iron was still red hot, the bar was cut off
on the edge of the anvil. The resulting 4-in.
spike was then driven inlo a sieve, of soris,
so that enly ¥ in. of the spike extended
above the opening. This top seclion was
then peened over, to create the nailhead, the
spike was tapped from the sieve, and a nail
was born.

The entire procedure took less than 2
minutes but spoke volumes about the work-
ing conditions of colonial tradesmen. As
so0n as one nail was completed another was
begun. Thousands of nails laid in piles on
the foor, and it was explained that these
would be used for the on-going work in the
town. Clearly, a good deal of research was
undertaken 1o establish not only what kind
of nails were used in colonial times but also
how they were made. But the research for
this amarl detail pales next to the effort that
preceded the whole building project.

CCORDING to lgdwan:t Chap-
ell, director of Architectural
esearch and the man in charge

of the Anderson Fﬂrg recon-

struction, research began in 1980, four

ll" ars before construction actually began.
he building was completed in 1986.

First came the archeological excavation
that determined the footprint of the original
huildlnlg and revealed stratigraphic evi-
dence of the sequence in which the building
was constructed. Then examination of end-
less documentary evidence yielded an im-
pression of the methods and materials used
to actually build the structure. The research
also yielded what sort of activities took
placeina ﬁ:-r%e during colonial times.

The actual building was accomplished
with tools, technigues and materials com-
mon Lo the 18th century and was performed
by the on-staff housewrights at the founda-
tion. Because of this, it's fair to say that an
interpretation of history was built right into
the structure. When these efforts are com-
bined with the oral history now being taught
by the smiths who work there, the conflu-
ence of perspectives and disciplines be-
comes truly impressive.

“I think the earlier people at Williams-
burg really wanted to emphasize the way it
was back then,” says Chappell. “But I think
our generation is most interested in the dif-
ferences, the relationships, the intersections
between people. In fact there isn't any par-
ticular way it was back then, anymore than
thcrc is today. There was an incredible

nge of living and working conditions and
Entc lectual perspectives.

*Anderson Forge is simply part of our
current effort Lo paint a broader portrail of
what life was like for different kinds of peo-

le in the 18th century. For example, the

orge was owned by a relatively wealthy per-
son but it was very far from his parlor in so-
cial terms. And the kinds of economic
choices he made in terms of employing
those people and building an environment
for them to work in are fascinating.

“What we are trying for is a general per-
spective of how all of this works to-
gether—that these buildings, the town and
its landscaping are products of a time when
pené)h:'s mentality was based in another era.

we think the 18th-century mentality
was very different than that of the 20th cen-
tury.”
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ECAUSE THE foundation is

looking 10 present a synergis-

lie relationship between the

hysical reality of Colonial
Williamsburg (their classroom) and the
dynamism ol the human activities thal
took place there, such efforts cannot be
regarded simply as the preservation of
artifacts. Andinmy view, this is what's
s0 intellectually stimulating about Wil-
liamsburg. The foundation continues
to plumb these depths with 1ts latest
major project: the Courthouse of 1770,
econstruction on the interior of this

I8th-century building will begin this
summer and will take about a vear to 18
months to complete. The research,
however, began in 1983. According 1o
Carl Lounsbury, the architectural his-
torian in charge of the job. the research
was inhibited not only by the fire inside
the building but also by the burning of
Richmond during the Civil War where
the 18th-century records of the Court-
house had been stored.

Though laborious, the research
methods are fairly straightforward.
“We scarch until the next few docu-
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ments we discover dcn t surprise us,”
says Lounsbury. “If you keep hcmg
surprised by what you fi E{nd then you re-
alize that you haven't covered the cor-
pus of the material. But as soon as you
start seeing a pattern Lo things you can
have some confidence that you under-
stand what is going on.

“When we're done, we'll have char-
acter interpreters acting out the parts of
alawyer, clerk, magistrate and litigant.
And these characters will be based on
people that we know existed in the
town, all organized to illustrate a point
about |18th-century law. For example,
we might have a widow come in to turn
over her hushand's estate because she
doesn't own the property. Thisisa
powerful im fgc especially today with
the growth of concern for women's le-
gal rights. And here we would be pre-
senting something that is diametrically
opposed to what we are used to today,
that is if a man dies intestate, his prop-
erty goes directly to his spouse. But this
is simply not the way colonial society
was structured during the 18th century.

“No matter what they do, [ don’t
wanl visitors to come away thinking
that the 18th century was simply a little
older and didn't have electricity. | want
to stress the differences between the
two and how our society, through our
legal system, evolved and developed.”

FCOURSE, Williamsburg,

though large in scale and in-

fluence, is but a small cor-

ner of the restoration
activities occurring in America these
days. For purposes of classification,
Colonial Williamsburg is considered
an outdoor living museum. Other simi-
lar institutions can be found at Old
Sturbridge Village in Massachusetts
and Old 5alem in North Carolina.

Sturbridge Village is situated on 200
acres of rolling landscape and depicts
thelifein ruml ew England during the
1830s. The village ilscl% boasts a work-
ing historical farm and over 40 restored
buildings. Artisans also perform their
trades and supply crucial observations
on the social history of the time,

Old Salem, on the other hand, is part
of Winston-Salem, North Carolina. It
issituated in the oldest part of town and
was originall ';J a Moravian settlement
founded in 1766. The restored area is
maintained by a nonprofit educational
corporation that operates 10 different
museums in the area.

A slightly different, though still com-

lling, approach can be f%um:i at the

enry Ford Museum and Greenfield
Village in Dearborn, just outside of De-
troit. In 1929, Henry Ford founded this
enlerprise Lo showcase the tools and
products of industrial America, focus-
ing on the period from 1800 to 1950.
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Many historic structures were also
moved to Greenficld Village, including
Thomas Edison’s Menlo Park labora-
tory and the bicycle shop where the
Wright brothers butlt their first air-
planc.

Furthermore, there isn't an arca of
the ¢country where there aren’t muse-
ums dedicaled Lo preserving various ar-
tifacts. Federal, state and local historic
districts dot the landscape from coast
to coast, The old mining town of Vir-
ginia Citv, Nevada and the old river
town of Old Sacramento, California,

are but two notable examples. When
you add to these the thousands of pri-
vately and publicly restored houses,
you gel a feel for the depth and breadth
of this country s interest in restoration,

But all these endeavors must be or
have been confronted with the same
kinds of difficult decisions that engage
Colonial Williamsburg because pre-
serving and interpreting history are
stich ineffable pursuits. In light of this.
| think we should all applaud the efforts
that o manv are undertaking to make
our history more accessible and more
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most knowledgeable souree in the informative ORTHO How-To titles at
business. ORTHO has just added two  your favorite retail store.

new titles, How to Build Additions For a free catalog on the complete
and How to Design & Remodel library of ORTHO BOOKS, write:
Chaldrens Rooms, toan impressive  Ortho Information Services, PO, Box
dorit-yourself list that includes the 5047 Dept. D-6, San Ramon, CA 94583,

personal. These people and the organi-
zations they represent have set their
sights higher than merely providing en-
tertainment. And while the pursuit of
edification does not always bring with
it impressive financial rewards, that
doesn’t mean it's less worthwhile. In
fact, maybe it’s time to think such
things are more worthwhile. ™

WHEN YOU GO...
Colonial C

£
P LS TRATIONS BY MARKC FERRO
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SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health. |——18mg “tar 12 mq. nicotine av. per eigartte by FTC mettiod:
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: 3 b ‘o size pickup ever, this 4x4
e cnmm‘ﬂte wfrh the muscle of a standard
ﬁ:ef—in;ected VL6, an available eight-foot bed and
our exclusive 7 year or 70,000 mile Protection
Plan¥* And handles it all with the attitude of a
compact. This year, we've even added standard /

anti-lock rear bra{;es._ Ihe 1’989 Dakota 4x4. . ———==="
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Rehabilitated steam trains are a
window on the beginnings of
the mechanical age.

BYWILLAM HOFFER

S THE PASSENGERS board the re-

; it .. Marbished, turn-of-the-century rail-

- ' | road coaches, vou eould swear that

N R wirking seplkta of the . the old steam locomotive is alive. She

o = CenirabPacific Jupher: which ook partin the sits on the rails at the head of the procession,

1869 Golden Spike teremony that united America, -  breathing, sweating; conghing, seenﬂng ta roar,
lets off a little steam in Promontony; Utah “Hurry up, | want to move!™ ~

*%’UMR MECHANICS » 02y 1985 FRARLICHTI A CHIS R E T K, AAARRET i} I""-F.'h




PA ILLUSTRATICHY B D8 CARBOMNE

“It's just a bunch of simple machin-
ery put together,"” declares G. Fred
Bartels, president of the Strasburg
Rail Road located in Strasburg, Penn-
sylvania.

Even as he says it, Bartels knows
that he is correct merely in a technical
sense. More precisely, the train in
gquestion—No, B9—is a T9-year-old
firebreathing dragon, a 2-6-0 (two pi-

THROTTLE LEVER

TENDER ‘

WAL BUWEER

Tk
S

lot wheels, six driving wheels and no
wheels under the firebox) known as a
Mogul type, a solid workhorse of a
steam locomotive that, in her heyday,
hauled both passengers and freight
for the Canadian National Railway.
After the Strasburg Rail Road pur-
chased her, technicians stripped her
down until she was little more than a
set of wheels holding a steel frame,

Ty

BELL

Iinside A Steam l.uumtl_m_a

REVERS J
SHAFT Agng  CONMNECTIN

The firebox was rebuilt, the boiler re-
constructed and fitted with scores of
staybolts designed to leak small
streams of steam if they weaken
—providing an early warning of boiler
trouble. New brass bearings were
machined to interface between the
drive rods and the wheels. A 3-in.-
thick front boiler template was creat-
ed, then bored with dozens of holes to

VE e SMCKESTACK

HEADLGHT

'I.‘. COLPLER
=0
PILOIT
)

FILLH
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BORN AGAIN

hold the pipes that run lengthwise
through the boiler, carrying the coal-
fired air that brings the water to a
bubbling boil. The massive air com-

ressor was rebuilt, so that it eould
eed Lhe airbrakes for an entire train.

Coming alive

Watching the engine crew prepare

The “boiler on wheels” [opposite)
Ihustrates the driving prindpal of a steam

the throttie hand of the engineer [above).
Steam locomothves are brought back to life
[right) in places liikke the main shop of the

Strasburg Rall Road.

POPULAR MECHANICS ® MAY 1987

s 8 A -_?j_f ¢ huge drive rods affixed to the 6-ft.

The Rio Grande takes passengers ‘round the
bend in the mountains near Durango, Colo-

rado [left). Strasburg Rall Road’s restored
No. 89 [above| hauis local freight.

No. 89 for a run is a study in oldtime
technology, which relied upon muscle
as well as savvy. The fireman grabs a
shovelful of coal from the tender,
turns and plants his foot upon a trea-
dle to open the firebox door. He pitch-
es the coal into the roaring inferno.
He checks his ganges.

A steady rush of steam billows from
the stack. Hotl grease drips off the

driving wheels. She is a boiler on
wheels, and she is incapable of hiding
the energy that builds inside.

The engineer releases a small
amount of steam through the whistle
vent, and her screams can be heard
throughout the countryside: “Look
out world, No. 89 is on her way."

MNow the steam is released to the gi-
ant twin eylinders, one on either side,

forcing the pistons that push and pull
the driving rods that rotate the
wheels. Unlike automobile pistons,
these are driven both forward and
backward by the steam as valves switeh
the path into the eylinder. Puffs of
steam burst from the stack announe-
ing the onset of heavy labor. Slowly,
ghe inches forward. “"Everything is
visible," Bartels notes, “That's the
difference. Modern equipment is ster-
ile and hidden under a shroud com-

& pared to a steam locomotive.”

The steam locomotive is the antith-
esis of today’s microchip technology.
She is the spiritual shrine of the days

+ when improving technology simply
. meant to build something bigger and
- astronger. Use more steel. Shovel in
£ more coal. Make it louder, dirtier,

Today the Strasburg Rail Road

:: boasts what many elaim is the nation's

best-maintained stable of steam loco-
motives. In addition to No. 89, the
line owns three other working en-
gines, and operates two more under
long-term leases with the adjacent
Railroad Museum of Pennsylvania,
One of these, Atlantic No. TO02, isa
speedy 4-4-2 whose sister engine, in
1905, get a world speed record for a re-
ciprocating steam locomotive, hitting
a top-end figure of 127%: mph.

The suecess of the Strasburg Hail
Road parallels a general resurgence
of interest in steam railroading, a
tribute to pockets of private enthusi-
asts who simply will not let the old era
die. Here and there aroumd the coun-
try, over the past 30 years, groups of
amateurs have banded together to
HdvVe H..Tlli resbore sbeam ll Iﬁ_'.[}m"ti.\'{'ﬁ.

Shop talk

According to Mark Smith, editor/pub-

lisher of Locomotive & Ratlway

Preservation, some 1875 steam
{Plevse buirn fo page 204)

e
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COMPARISON TEST

COUPES DE GRACE

The small, the quick and the slick in a high desert shootout.

BY LEN FRANE, West Coast Editor; PM Photos by Ron Hussey

were sports cars, exciting ma-

chines that sacrificed virtually ev-
erything for high performance and
ego gratification.

Then came the Grand Touring (GT)
car, a step closer to the sedan in com-
fort and utility, without losing the es-
sential sports-car character. But
because it was a little heavier, a little
roomier, its performance was just a
little worse,

Today, the lines between these cat-
egories are too blurred to divide clear-
ly. There is a surprising number of
roomy 4-door sut!ans with 4-wheel
dise brakes, independent suspension,
aerodynamic shapes, double over-
head cams, 4 valves per cylinder, tur-
bochargers, b-speed gearboxes
—components that were found only
on the most exotie sports/GT ears of

the past.

’I’E:swhnle thing probably started
| with the original 19656 Mustang

4 —which started life as a -

IN THE BEGINNING, there

sporty Ford Faleon, an econocar with
Bex apﬁ:eﬂ—and within & year had be-
come the firebreathing Shelby Amer-
ican GT-350.

The formula has been refined until
we now have air-conditioned GT cars
that get gas mileage on the right side
of good, and will still outperform
those firebreathers that we always
MAZDA MX-6 GT thought epitomized performance.
Think again.
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Some of the new breed of small
Sports/Sporty/GTs are based directly
on high-volume sédans, others have
been developed on their own. Each of
these comes in less expensive and/or
lower performance versions that at-
tract buyers interested in personal
image, high style, lower purchase
price and greater operating economy,
something for almost everyone.

Some of these coupes, without sac-
rificing too much performance, are
pleasant to drive under just about any
conditions. Some of them, without
Eiving up too much comfort and utili-
ty, have the belt-in-the-back accel-
eration that used to be the sple
provinee of the big V8. All of them are
great for a driver and passenger and
provide varying degrees of misery
for the usaal “+2" others. Az are-
sull, thére are no clear winners or
losers in this test, If you value per-
formance, there are cars at one end of
the seale. Comfort, handling, low
cost, louks, high-tech—all have their
champions.

Chevrolet Beretta GTU
The Beretta coupe and the Corsica se-
dan are sisters under the skin. The
+1T'L is actually 8 modification of the
T package on the coupe. The mods

b e b - £l

are by Cars & Concepts, with the cars
shipped through from Chevrolet to
C&C, thento the dealer,

C&C paints the grille body color
(metallic black, white or bright red),
adds front and 11:.'-:;1.'.":-:[[:yn.iilaevm1 lower-
body aero panels, Forsche-style
mirrors, dual exhaust tips and 4 per-
formance handling package that in-
cludes 16-in. styled aluminum wheels
with P205/55V R16 Goodyear Gator-
POPULAR MECHANICS ® MAY |589
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back radials (up from 14 in. on the
standard coupe, 15 on the GT).

The GTU has the largest engine of
this group, and the only one with
pushrods, It's fed by a state-of-the-
art multipoint fuel-injection system
with ram-tuned intake runners. Alloy
heads. Getrag-designed transaxle.
Strut front suspension, a twist-beam
rear axle, coil springs all
around.

Handling iz very good with under-
steer tending toward neutral. Brakes
fair, Seats are also fair but lacking in
lateral support.

Transmission feel and ratios are
good for road use, but the overdrive
Fifth forced us to make our top-speed
runs in Fourth (6200 rpm),

Excellent paint, poor choice of inte-
rior materials. Fair ergonomies. The
Chevrolet Beretta GTU needs more
detal]l development to be really com-
petitive here,




Ford Probe GT

The Probe and the Mazda MX-6 are
different versions of the same car.
Ford concentrated on the styling and
used different suspension tuning—a
little firmer, with more roll stiffness.
Both cars are built in Mazda's Flat
Rock, Michigan, plant and are based
on Mazda 626 technology.

The engine has outstanding low-
and midrange torque, even without a
turbo. With the turbo, front-wheel
traction and torgue steer can be a
problem. Suspension consists of gas
struts front and rear with trapezoidal
links controlling rear geometry and
eoil springs all around. Tires are
195/60VR15 Goodyear Eagles on 6-
in.-wide wheels.

Bolstered by ABS, the Probe's
brakes are excellent, which can also
be said for its straight-line stability
{above torque steer range).

Although the Probe didn't distin-
guish itself in our slalom test, and ex-
hibits substantial understeer—a
characteristic that's true of most of
the cars in this group—it responds
well to judicious use of the throttle
during cornering.

Throttle response is gratifying at
all speeds. Boost builds quickly, and
the Probe hustles down the road like
the mini-GT it is.

Finish is excellent, inside and out,

with good bucket seats offering de-
cent lateral support. The Probe could
sell on looks alone, but there's more to
this car than just looks—it does what
its looks say it should.

Honda Prelude Si

Besides its long development history,
the Honda Prelude has the advantage

of a dedicated chassis—it's not based
on a sedan.

Suspension is Honda's unique—and
effective—double wishbones, front
and rear, with gas shocks. The car's
variable-boost power steering is too
light for best feel, but Honda’s 4-
wheel steering cancels all understeer.
The steering ratio is quicker with 4-

L= =5 y = - -

SUBARU XT6

wheel steering. Handling is absolute-
ly neutral, helping to the Honda
:‘aateat and easiest to drive in the sla-
om.

Although it is far from being the
most potent in this group, the Pre-
lude's 16-valve engine is a pleasure to
live with, exceptionally smooth, and
the gearbox is light and precise.

Finish iz ahout as good as the Maz-

SPECIFICATIONS AND DIMENSIONS

PRICE: ENGINE/ ENGINE ENGINE' TRANS- 'WHEEL- LENGTH  WIDTH TRACK

MANUFACTURER" LIST/ MSPLACEMENT HP, HET/ DRIVE MISSION BASE OVERALL OVERALL FRONT/REAR

MODEL AS TESTED feiec) TOROUE(Ib.-f.] LAYOUT TYPE (in mm) (insmm) (inmm) (i /mm)
Chevrolet Beretta GTU 514625 VB pushrodOHV 130 4700rpm:  front’ S-speed 1034/ 1872 GB.2 F57.3/1455
514,707 173.1/2837 180@3800rpm  fronl  manual 2827 4756 1733 R:57.7/1466
Ford Probe GT $14,077 LA, SOHC Turbo, 145@4300tpm.  hont 5 890 1770 685  FS7.31455
517,406 12V 133/2184 180(@3500mpm  fromi  manual 2515 4496 1740 R:ST.711466
Honda Prelude Si £16,965 L4, DOHC 135 @E200 rpm/  front’  S-speed 10100 175.6/ 67.4 F:58.311480
518,450 16V 119/1858 127@4500pm  fromt  manual 2565 4480 1710 RSET.91470
Isuzu Impulse Turbo £16,329 L4, SOHC 140 @ 5400 rpm/  lronl!  5- B6.1 1726 657/ Fi53.3/1355
516,329 121/1964 166@ 3000 mpm  rear manual 2440 4385 1670  F:54.31380
Mazda MX-6 GT 516699 L4, SOHCTurbo. 145@4300rpm/ front' S-spoed 99.0) 1770 66.5) F57.3/1455
x — 518,489 12V 1333218 180(@ 3500 mpm  from manual 2515 4496 1682  R:57. 71468
Mitsubishi Eclipse GS §14,168¢ L4, DOHCTurbo, 190@6000mpm/  front’ g7.2/ 170.5/ 665  F57.71466
DOMHC Turbo 515,728 16V 121/1887 203@3000rpm  front  manual 2407 4331 1688  R:52.1/1450
Nissan 2405X 13,400/ L4, SOHC, 12V 140 @ 5600pm/  front’ S-speed 970 178.0¢ 66.5/ F:57. 71466
514,344 146/2389 152{@4400mm  rear manual 2468 4522 1688  RA:57.51460
Plymouth Laser RS Turbo 513374/ L4, DOHCTurbo, 190@ 6000mpm/ front GSspeed G972/ 1705 865/ FS7.7/1466
$15,511 16W 121/1997 203@3000mm front  manual 2467 4331 1688  H57.1/1450
Shelby CSX $15000% L4, S0HCTwbo 175@5200mm'  front! S-speed S7.0¢ 1707 67.3/ FS57.7/1465
515,000 1352213 205@2400rpm  front  manual 2454 4368 1712 RS7.31455
Subaru XT6 $17.951 Opposedf, SOHC 145@ 5200mpm' front! G-speed 974/ 1776/ 665/ F=56.51438
518,006 1652700 152@4400mm  4wd manual 2474 4520 1888  RA:S56.7/1480
Toyota Celica GT-5 §15,738/ L4, DOHC, 135 @ BO00rpm'  fronl!  S-speed G894 1718/ B7.3/ FS579147
S18.828 16V Turbo 1221998 125@ 4BO0rpm  front  manual 2525 4368 17089 A56.51435

*Esfimated

1. Best speed achieved while weaving through saven cones placed in-line, 100 fi. apart; speeds prowvide indax of transient responsa,



da/Mitsubishi cars—excellent. Ev-
erything is usable and well balanced,
with Honda's usual painstaking
attention to ergonomic detail,
The Prelude is always a pleas- -
ure todrive, and one of the fa-
vorites of the testers,

Isuzu Impulse Turbo
The Impulse is now an old chassizs de-
sign made better (but not quite good
enough) by Lotus tuning. It's com-
mendably stable at speed, but doesn't
really deliver the handling advan-
tages one might expect of a rear-drive
design. It was also the only car to suf-
fer brake fade during stopping from
high-speed runs.

The Impulse's 2.0-liter turbo en-
gine is reasonably powerful, although
not a standout in this group, though
it's smoother than the normally aspi-
rated 2.3, and geared perfectly fortop
8 :
Lotus-tuned suspension makes the
most of the old double-wishbone front
suspension and trailing arm-located
solid rear axle. Bridgestone Potenza

NISSAN 2405X

;- - | 3 ar

RE-T1s were chosen by Lotus to
match the bushing, sway bar, shock
and spring changes.

Nevertheless, the Impulse is nar-
row, has poor transient response
(slowest in slalom), and is only fair in
lateral acceleration. The car turns in
well, but the chassis isn't balanced
enough to follow through.

Inside, the seats are a big improve-
ment on the original Impulse. The an-
alog instrumentation is good, but the
car's small control location is toy-like.

Isuzu's new dohe I-Mark is terrific,
proving the company has the right
stuff. Now it’s time for a new Im-
pulse,

TEST RESULTS

Mazda MX-6
Our MX-6 had 4-wheel steering, and
as with the 4-wheel-steering Honda
Prelude, this helps mask the basic
front-wheel-drive understeer charac-
teristics. It differs from the Ford
Probe in this respect.

Like the Probe, though, the MX-6
has too much torque for one pair of
front tires to transfer to the ground
under anything other than perfect
conditions. The tires are 195/60R156
Bridgestone Potenza RE Tls.

The Mazda’s notehback styling is
far more conservative than the slick-
looking hatchback Probe, though it
appears to have about the same asro-
dynamiec drag—the two cars both
topped out at 133 mph in our top-
speed runs, proving once again that
looks ean be deceiving,

Along with the Probe, the MX-6
can be a handful in wet weather or on
slippery surfaces. Boost comes on
with a bang, resulting in unwanted
wheelspin and torque steer, rather
like a modern version of the axle hop
and spring wind-up common in the old
muscle cars.

On the other hand, strong engine
performance is something you'd ex-
pect from a car wearing GT badges,
and the MX-6 certainly measures up
to that expectation.

CURE STEERING BRAKE FUEL ECONOMY ACCELERATION BAAKING 700-FT." SKIDPAD® EPA'INTERIOR
WEIGHT TYPETURNS SYSTEM ({EPA cil 060 MPH (sec. ) BO-0MPH SLALOM  200-FT. VOLUME
{ibs.) LOCK-TO-LOCK FRONT/REAR P lesi) Vi-MILE (sec. & mph} (i) (mph}  CIRCLE(G) {ew. f1.)
2850° Power RAP! F8.54-in. venled disc 18 9.2 138 B86 B3 106.7
25 R:T B7-in. drum 202 16.78 (= BO.5

2870 Power RAP F:10.3-in. veried disc: 21 a1 132 56.5 B3 g1.0
28 R0, 1-in. disc 225 16.2 (@ A59

Iz 4ws Vanable Assist F:10.24-in. venied disc/ 23 825 149 62.4 B2 BT.0
Power RAP/2.66 A:8.33-In. disc 238 17.03 @ 80.0

2870 Powar FAP F:9.02-in. vanod disc 21 8.1 142 54.5 BO 1060
3.07 R:F O8-in. drum 208 16,15 f@ 83.4

2745 Povor REPY Fi0.4-in. voried disc: 21 1.2 147 61.0 B3 B3.0
3.1 FAi10.2-n, disc 18.7 16.58 @ 90.4

ZTd5 Power RAP F:B.6-in. vented disc 22 8.0 pEE 569 B2 BDA
a1 A8 75:-in. disc 206 16.44 @ BE 1

2684 Power RAP F:10.1-in. venied disc: 20 8.5 124 609 B4 OB
31 R:10.2-in, disc M5 16.97 @ 80.3

2745 Power RAP F:8.6-In, vented disc 22 9.5 130 585 B4 BOA
25 A T5-in, disc 21.2 1675 820

2790 Povwer RAP/ F: 0.1 -in, veniod dise: MA 78 126 B05 B0 B&T
75 A0 6-in, disc 183 16,14 (2 8659

2885 ElectnoHydraulic HAP F:10.31-in. vented disc 1B aa 185 56.9 78 TGO
3.2 A:10.8-In. disc 2041 16.66 @ 80.9

2665 Variaghle Assist FAQ.2-in, vented disc 22/ B.85 128 5T.7 79 a0
R&P2.78 A10.6-in. disc 27 16.75@ B29

2. G-lorce generated during steady-stale travedl around a 200-f.-dia. circka. Charl number is an average of best ow and cow 123

3. Number mdicates maximum volume as delermined with rear seathack in normal positio

i1




COUPES DE GRACE
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ics and plenty of
power produced
the highest top
speed in the basic
test group, and by
an impressive
margin.

Interior layout
is generally good
but the instrument
panel styling
draws attention to
itself with its odd
diagonal place-
ment of part of the
layout. Visibility
is somewhat limit-
| ed by the wide B-
_[ pillars.

Mitsubishi Ecl pse GS
DOHC Turbo/Plymouth

Laser RS Turbo

Like the MX-6/Probe, the Eclipse and
Laser are twin cars built in the U.S.
(Normal, Hlinois, by Diamond-Star
Motors, a Mitsubighi-Chrysler joint
venture) and developed from the Ga-
lant sedan platform. Unlike the Maz-
da/Ford, only the spoiler and paint
schemes set the two cars apart.

A dwd edition (Eagle Talon) will be
introduced this fall, and if the weight
increase of 4-wheel-drive mechanicals
is not too great it should be easily the
best performing version of the car.

The Eclipse/Laser is equipped with
a wonderful dohe 16-valve turbo en-
gine, and like the Mazda/Ford, it can
produce too much torque stear and
wheelspin. The torque peak is as high
as the Mazda engine, but the boost
comes on & little less abruptly.

Horsepower (190 @ 6000 rpm)
geems overrated, but it's plentiful
nevertheless, This was particularly
apparent in our flat-out runs, where
the combination of good aerodynam-

= Seating is not
the strongest suit for these new cars.
Besides the typically eramped rear
area, more than a few members of the
crew found the front seats distinetly
uncomfortable,

In the vehicle dynamics depart-
ment, we found that the Laser wan-
dered at top speed, while the Eclipse
was stable. We attribute the differ-
ence to the Mitsubishi's spoilers, as
well as its slightly nose-down atti-
tude. Both cars Exﬁibit excessive un-
dersteer on tight corners under
power, and we found it better to drive
through at neutral throttle.

Nissan 24058X

This is Nissan's replacement for the
old 200SX, and a thoroughly impres-
give ear. Its rear-drive chassis iz not
shared with a sedan and is therefore
less compromised, which in turn helps
to give the 2405X the best subjective
handling of the entire group.
Suspension consists of struts in
front and a multilink independent
rear now shared with the new 300ZX.
The car’s agility and predictability

waon the hearts of the entire test crew,
and these qualities were augmented
by excellent ride quality.

This new Nissan's limiting factor is
a brand-new 12-valve 2.4-liter Four
that offers good torque characteris-
tics but is conspicuously short on
horsepower, (Both 2408X and Im-
pulse are rated at 140 hp, but there
was a 26-hp disparity in our dyno
test.) Although the new engine is sur-
prisingly smooth for a big Four, and
the 5-speed gearbox is pure pleasure,
the car's chassis is faster than its
powertrain.

Top speed is limited by a speed-sen-
sitive cutoff (in Fourth and Fifth) to
115. If we had exercised restraint, we
could have run through our radar trap
at 114, but the cutoff is abrupt, like
turning off the key with the car in
gear, and 107 mph was the result.
Like the tepid horsepower peak, this
quirk is a concession to the insurance
industry.

The 2408X is roomy, with good
seats that look like modern furniture.
There are no mistakes in the interior-
—ergonomics are real and the temp-
tation to add whistles to the bells has

been repressed.
Exterior styling is slick, though
rilously close to the Eclipse/Laser.
Eeven g0, between the 2408 X, the new

Maxima and even newer 300ZX, Nis-
san has turned its product picture
around in a very short time.

Shelby CSX

The CSX is almost a kit car. It starts
life as a Dodge Shadow Turbo, gets
new shocks (Monroe Formula GP
gas); %-in.-lower, higher-rate
springs; larger sway bars; suspension
components from other Mopar parts
ghelves; heavy-duty crossmember;
larger disc brakes front; dises at the

{ Please turn fo page 212)

AKE THE NICE little Celica GT-5,

change the rear suspension, add
4wd with a viscous center coupling, op-
tional ABS, new front spoiler, side skirts
and an intercooled turbo and it becomes
a Serious Car.

Qul of curiosity, we got some test
numbers on the limited-production,
520,000-plus All-Trac. It clocked our
highest top speed (139), came within
one drive-wheel horsepower of the La-
ser (129 versus 130) and tied for best on
the skidpad. I1s higher weight and turbo
lag were handicaps in the slalom and on
the track. and definitely took some get-
ting used to after driving normally aspi-
rated cars with good torque curves
(2405X, Beretta, XT6). A skilled drivar

Toyota Celica All-Trac Turbo

would regularly turm the best lap timeson
a road racing circuit.

The lesson here is that as horsepower
advances, fwd becomes more of a liabil-
ity with excessive weight transfer lead-
ing to understeer and wheelspin, and
lorque steer begins to get ugly. There's

124

also the problem of tires being required
o transmit power and simultaneously
steer. As long as the car is based on a
front-drive package, 4wd conversion is
the only real answer to getting the rear
wheels to do more than keeping the rear
bumper off of the ground. —L F.
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The office photocopier has shed some bulk and moved into the home. The latest
desktop models double as fax machines and computer scanners, too.

BY FRANK VIZARD, Contributing Editor; PM Photos by Brian Kosoff

ERY FEW documents these
days don't require a copy. Yet
despite the necessity for
duplicates, it's still a task fraught
with inconvenience. In the office,
copiers are centrally located for easy
access—but it is this accessibility to
all that leads to long lines. At home,
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making a copy entails a special trip to
the library or the neighborhood copy
shop. Either way, the need for a copy
often contributes to a delay in the
work at hand.

Fortunately, delays ascribed to
copying chores are quickly becoming
a gripe of the past. Desktop copiers

—onee an expensive luxury—are now
affordable. More important, this new
breed of copier is easy to install and
maintain, Meanwhile, copiers are not
only becoming smaller—they're also
becoming more versatile. This year,
we'll see the first of a new generation
that also can function as a telephone
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Disposable Exposures: How Copier Cartridges Work

EXPOSUIRE

b=
PHOTOSENSITIVE DRUM

Single-cartridge coplers such as Canon's PC-7 [diagrammed abowve and seen in photo on
the preceding page] virtually eliminate servicing needs by Incorporating toner,
photosensitive drum and other moving parts In a disposable module.

facsimile machine and an image scan-
ner for computers.

For the time being, though, the
market will be dominated by low-
priced personal copiers available from
companies such as Canon, Mita, Pana-
sonic, Ricoh, Sanyo, Sharp and Xe-
rox. Personal copiers can be identified
by their price tags, ranging from un-
der $500 to just over $2000—but often
selling for less, The key feature that
defines the personal copier, though, is
its replaceable cartridge.

How they work

The basic principle ufxﬂmgrdplziy, as
plain-paper copying is called, dates
from a 1930's process developed by
Chester Carlson, commercialized by
Xerox in the 1950s.

In xerography, the developed im-
age of an original decument is
transferred from the reusable
photoconductive surface of a rotating

126

drum to the final copy paper. The pho-
toconductor is an electrical insulating
material whose conduetivity in-
ereases when exposed to a bright
light. The disposable drums of per-
sonal copiers use an organic photocon-
ductor (OPC) material, while heavy-
volume office copiers commonly use
some type of selenium alloy for great-
er durability.

When the coPy button is pressed,
the OPC coating on the drum is elec-
trically charged. Imaging occurs
when a bright halogen light is reflect-
ed from the original through a lens
system. The blank areas of the origi-
nal are viewed as conductive ele-
ments, and flow through the OPC
without effect. Where no light is re-
flected—this being the letters or lines
of the original— the OPC reacts ina
nonconductive manner. The resultisa
latent electrostatic image of the origi-
nal document.

The latent electrostatic image at-
tracts the toner particles used in de-
veloping. The toner is smoothly
applied by a magnetized roller or
brush in eontaet with the OPC drum.
The toner recipe varies from manu-
facturer to manufacturer, and it is
available in a variety of colors, typi-
cally black, green, red, blue and
brown. As the OPC drum revolves
and comes into contact with paper,
heat and pressure cause the resins in
the toner to melt and permanently
fuse to the paper. As the copy exits
the machine, a cleaning blade or brush
removes any residual toner from the
OPC drum. Onee cleaned, another la-
tent image can be made,

Disposable convenience
Toner and the OPC ultimately need
replacing. In large copiers, mainte-
nance and the replacement of parts is
the province of service technicians.
The beauty of personal copiers is that
the toner, OPC and up to 80 percent of
all the copier's moving parts are con-
tained in a small, disposable car-
tridge. Replacing the cartridge is
quick and easy, and involves no mess,

Canon is generally credited with
popularizing the single-cartridge sys-
tem, and its use in personal copiers is
nearly universal. One alternative,
championed by Ricoh, is the dual-car-
tridge system used in most of the com-
pany’s machines, One cartridge is a
master unit containing the OPC and
most of the moving parts. The seecond
cartridge contains the toner. Ricoh
argues that the toner usually needs
replenishing long before the OPC or
any other moving parts need replac-
ing. Ricoh's replacement toner car-
tridges cost about $25, as compared to
about £130 for a single Canon-type
cartridge. Ricoh master cartridges
list for about $13(.

Sharp's Z-30 | $1000] Is a basic copler that uses the disposable
cartridge system. Platen |top surface of unit| holds original

and slides to scan image.
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s+ range from T0 per-
= centto 122 percent

~| adjustable in 1-
{ percent incre-
! ments. The PC-7
| can make up to 99
j copies at eight

copies per minute.
Warmup time is 13
seconds, The pa-
per tray holds 100
sheets but like any
other copier, the
tray can be by-
passed for manual
feeding of other
paper sizes.

The PC-T also
utilizes a station-
ary platen. While
most personal

The Ricoh system offers an advan-
tage in terms of price per copy, a con-
sideration if you're intent on doing a
lot of copying. A single-cartridge sys-
tem will have to be replaced after 1500
to 3000 copies have been made.
Roughly 10 times as many copies can
be made before the Ricoh master car-
tridge has to be replaced. Of course,
you'll replace toner in this time,

Choosing a copler
Bare-bones personal copiers priced
below 31000 are designed for low-vaol-
ume use. A good example of the genre
is Sharp’s $1000 Z-30 machine. This
letter-size copier can make up to nine
copies of an original document at a
:Eeed of about five copies per minute.

armup time for the Z-30 is 20 sec-
onds and the unit's stacker feeder
holds up to 50 blank sheets.

The basic dual-cartridge model is
exemplified by Ricoh's LR-2 ($1500).
It can make up to 20 copies of a docu-

ment at eight copies per minute. Wirm-
up time is 15 seconds. An internal pa-
per tray holds 100 sheets.

Features and increased copying ca-
pability are available as prices climb
At the top end of the personal
copier category is Canon's PC-
7 ($2095). The PC-T includes
most of the features available to-
day, as well as some unigue attri-
butes likely to be seen in other
personal copiers in the future. One
unigue feature is a zoom capability,
covering a reduction/enlargement
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- copiers are
small—the Sharp Z-30 measures 15 x
17 % 6 in.—the platen holding the
original document physically moves
across the image sensor. This means
the space required to operate the ma-
chine is greater than the machine it-
self, In the PC-T, the scanner moves
inside the machine, so the platen re-
mains stationary. The PC-T operates
within its own space, an area measur-
ing 20 = 18% x 108 1n.

The future

Because copiers operate by first scan-
ning a document, their usefulness can
Ricoh's LR-2 | 51500), for moderate-volume

copying. uses separate toner and drum
cartridges for economical copying.

be expanded to perform other fune-
tions besides merely duplicating an
original. On the horizon is the combi-
nation copier/facsimile/scanner that
can transmit the document as well.

The first of this breed is Ricoh's
Portable Copier/Digitizer System, a
modular package whose heart is the
MC50 copier ($480),

The MC50 zeans the original docu-
ment and produces a copy the same
size as its viewing glass—roughly 4 x
6in. Printing is done on thermal paper

rolls, plain paper or transparent
sheets using AC or batteries,
The Rieoh MC50 also can be used in

conjunction with two small aceesso-
ries that expand its versatility. Oneis
the IM-A image controller ($450). The
IM-A allows you to copy halftones, re-
duece the original image by 80 percent,
enlarge the original by 200 percent,
produce mirror images or transfer vi-
sual images to a computer,

A second module turns the MC50
into a fax machine, The MCB0 acts as
the scanner for the original material
being transmitted or received.
Larpe-size documents received via
fax are reduced toad x 6-in. size.
Transmitted 4 x 6-in, originals are re-
ceived by a conventional fax as full-
gize documents, The IM-F fax
module, which transmits at 4800
baud, costs $480.

Personal copiers, of course, don't
have many of the features common to
their larger-sized cousins. Double-
sided copying most often means run-
ning the copy through the machine a
second time, upside down. Personal
copiers are the solution if you need a
quick copy with no delay. They don't
have all the bells and whistles of the
big office machine but they’ll get a
small job done quickly. o]

127




TWAS AN ASTOUNDING 76 years apo that a 4-
lx‘aire-per—c}']in{lur. double-overhead-cam Peugeot en-
gine ran away from the Indy 500 field. That
powerplant—the grandfather of modern racing engines
—serves as a ghostly reminder that Indy was once the
technological showease for the automotive world. An
event of international significance, the race was a proving
ground to Peugeaot, Delage, Mercedes and more.

LT
Roger Penske’s PC 17, driven by .
Rick Mears, was last year's Indy
winner. Refined into a PC 18 desig-
nation, it will be Penske’s "8% entry.
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MOTORSPORTS

THE INDYTECH

New technology takes the
flag at the old Brickyard.

BY PAUL STENQUIST

Over the vears both the international flavor of the 500
and the sophistication of its hardware have come and gone.
At times the technology was inspirational, at other timesit
fell short of what eould be seen in Grand Prix racing.

The difference in mechanieal sophistication was

usually & matter of cash Qow. When the ==
automakers were interested, maney ( .
poured in and the technology -
soared., g

At the moment, a
number of automak-




ers are committed
to the ]l‘ll]id]‘lillrll‘“‘h
= gpectacle. So when the first
notes of Back Home in Indiarig
[oat over Indianapolis this month,
= the machines on the starting line will rep-
resent some of the most advaneed thinking in mao-
torsports. And with Porsche, Alfa Romeo and England's
Judd every bit as involved as Chevrolet, Ford and Buick,
the flavor will be decidedly international.

While there is variety in terms of the engine builders
represented and the powerplants used, most 1988 India-
napolis-type race cars are similar, But slight variations
and seemingly small ideass can often make a big difference
on race day.

The basic Indy car incorporates « monocogue body/chas-
si= unit, There are no frame rails, The bodywork—uauypr-
mented by the drivetrain components bolted to it—is the
structural backbone,

Today’s Indy car body units are formed of two materials:
carbon-compogite plastic and aluminum, Exterior body
panels wre formed of the carbon composite. The tub, which
18 both body unit and primary structural member, is con-

structed with a carbon-composite up-
per section and a honeyeomb-aluminum
lower section. Most body parts are joined
with advuneed structural adhesives.

The aluminum boxes that make up the honeyeomb
are sandwiched between two sheets of aluminum. Ina
eolligion, the aluminum subsection absorbs energy and
doesn't fragment.

For 1984, the Penske team has modified the desipn of its
1888 PC 17 tub shown above. The new design, dubbed PC
18, incorporates 4 narrower section forward of the dash
bulkhead and a modified radiator air inlet. The result is
better aerodynamics.

The other chassis builders, March and Lola, were still
keeping their cars onder wraps as we went to press, but
vou can expect them to be very similar to 1988 versions,

Penske supplies the new design cars only for its in-house
team, March will supply new cars to Porsche and Alfa Ro-
mio teams exclusively. Lola will probably produee at least
35 TEY ears for the other teams,

All cars will be fitted with a pushrod and recker-type
suspension system. This style of suspension has been in
use forat least Ave yvears now, but every season sees some
refinement, In a pushrod and rocker system, the wheel is
suspended from the tub by means of two wishbones. Un-
like a passenger car, the spring and damper are not mount-
e on a wishbone, In order to keep these parts out of the
airatream, they're mounted inboard and operated by a me-
chanical linkage svstem.

The outer end of each lower wishbone is joined to an up-
right pushrad which is, in turn, connected to one end of 4
rocker lever. The other end of the rocker lever is attached
to the spring and damper unit. Suspension movement
pushes up on the pushrod which pushes one end of the
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rocker, causing the other end
of the rocker to compress the spring
and damper. Because all these parts
must clear the driver's legs in front
and the transaxle in back, the assem-
bly is a packaging marvel,

To cope with changing conditions,
the driver can stiffen or soften damp-
ers from the cockpit. Reduction of
damper stiffness is accomplizhed by
bleeding hydraulic fluid, thereby re-
ducing pressure,

For 1989, car builders have modi-
fied their suspension systems to bet-
ter accommodate the now-standard
radial Lires. In the past, bias-ply Lires
were used. Because the circumfer-
ence of the bias tires varied, tires
could be “staggered” to effect changes
in handling. Now the suspension has
to do all the work.

Rack-and-pinion steering, which
Fmvides direct control and optimum

eel, is used exelusively by Indy car
designers. The steering ratio varies
from one racetrack to another, de-
pending on what kind of reaction the
driver needs for best control.

Indy car braking systems are 4-
wheel disc. Most use a single 4-piston
magnesium caliper per wheel with
floating pads. On oval tracks where
little braking is necessary, pads may
be of an organic material that can pro-
vide good braking when cold. On road
race courses where braking is con-
stant, metallic pads are used. These
require sume heat to be effective but
don’t fade as temperatures climb.

Musele se tes the men from the
boys. And this year most of the men
will be relying on overhead-cam V8
engines that are designed specifically
for Indy car racing.- All displace 2.65
liters. Last year the Chevy/Ilmor en-

THE INDYTECH 500

Buick V& will probably be the only stock-
black this year. Boost helps make up for
heavy, 2-valve pushrod design. Many
pieces are available over the counter at
your neighborhood Buick dealer.

gine, jointly developed
by Ilmor, Chevrolet and
Penske racing, was the
most potent of the
powerplants, This
year it will face se-
rious challenges from
Porsche, Alfa, Ferrari,
Judd and the venera-
 ble Cosworth.
The Porsche en-
gine was not very
successful in its ini-
tial outings last year
but should eventu-
ally prove a formidable
challenger. The Alfa is
based on Ferrari's
aborted Indy engine proj-
ect of recent years. The Judd
is a derivative of a Brabham
Honda race engine. The Cosworth,
the Indy engine of choice for many
years, is a produet of the British Cos-
worth firm and Ford UK that first ap-
peared in Formula One racing more
than two decades ago.

All of the ohe Indy V8s are capable
of approximately 700 horsepower at
about 11,000 rpm. Give or take a few.
Of eourse it's those few that will help
put someone in the winner’s circle.

Since the Chevy/Ilmor is currently
top dog, we'll examine it in some de-
tail. The sand-cast aluminum-alloy
crankease of the compact V8 is mated
to an aluminum-alloy tunnel-type
sump with integral main bearing
caps. In other words, where the block
of a typical passenger ear engine
ends, you'll find a stout subsection en-
gineered to reinforce the block. The
purpose of this massive strength is
not only erankshaft support but also
chassis rigidity: The engine is a struc-
tural member of the car.

The erankshaft is a flat 180°-firing
design. All V8 passenger cars use 90°
crankshafts. The purpose of the 180°
design iz to allow each bank of the en-
gine to fire at equal intervals. This
permits better tuning of the exhaunst
system. Because the pulses are even-
ly spaced, scavenging of the cylinders
can be maximized and equalized. A
secondary benefit of the flat crank is
less weight and reduced stress.

To minimize friction, crankshaft
bearing diameters are designed to the
smallest dimension that will ade-
guately handle the loads generated.

Pistons are forged aluminum. The
compression ratio is 11:1, supple-
mented by the rules-limited maxi-
mum turbocharger boost of 7.4 psi

above atmospheric pressure (45 in.
Hg). Those pistons, atop machined al-
loy steel connecting rods, run in steel
eylinder liners which are sealed to the
heads with bronze compression rings.

The dual-overhead-camshaft eylin-
der heads incorporate semihemis-
pherical pentroof-shaped combustion
chambers with four valves per cylin-
der surrounding a central sparkplug.

This type of 4-valve head has long
been the standard for purpose-built
racing engines. The four valves pro-
vide better eylinder filling than two
valves for a variety of reasons. First,
total valve areais increased a bit. See-
ond, valve circumferential area is in-
creased considerably, so at low lift
much better eylinder filling is possi-
ble. Finally, because the valves are
lighter than the larger valves of a 2-
valve design, they can be opened fast-
er without inducing valve float.

Valvetrain mass and complexity
are minimized by the dual-overhead-
camshaft design. Each bank is fitted
with both intake and exhaust cams
—four in all. The cams open the
valves directly, separated from them
only by bucket-style cam followers.

The eentral sparkplug location is a
plus because it minimizes the distance
the flame must travel to burn the
charge. This promotes a more com-
plete burn while limiting heat buildup
within the combustion chamber.

Exotic materials are used in abun-
dance on modern Indy cars. Some
teams, for example, use titanium con-
necting rods for qualifying because
they're much lighter than the more
typical steel rods. Most teams don't
use them on race day because the cy-
cle fatigue life of titanium is much less
than steel. But Porsche, with lots of
titanium-rod experience in other
types of racing, uses them all the time.

The Porsche V& differs from the
Chevy/Ilmor in various other ways as
well. One significant difference is the
use of Nickasil eylinder liners. These
sleeves are made of aluminum with a
nickel liner and are both lighter than
the typical steel sleeve and capable of
dissipating heat more rapidly.

The Buick Indy engine is radically
different from any of those discussed
above in that it is a stock-block V6
pushrod engine. To make the stock-
bloek competitive with all those pur-
pose-built race engines, the United
States Auto Club (USAC)—the Indy
sanctioning body—grants the engine
both an additional T00-ce displace-
ment and 10-in. Hg extra turbo boost.
Championship Auto Racing Teams
(CART), the organization that sanc-
tions all other Indy car races, gives
pushrod engines only a displacement
advantage.
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The 3.4-liter Buick is based on fac-
tory performance parts, which are
available at dealerships. These in-
clude aluminum, open-chamber
Stapge 11 heads and a stagpered
even-fire crankshaft forged of
5140 steel. Pistons are aftermar-
ket forged aluminum—connect-
ing rods are aftermarket
machined alloy steel.

The block used by most Buick
teams is the new short-deck
3300 V& engine. With lower
deck height than the engine
used in last year's Buick Indy ecars,
this block offers a lower profile, a low-
er center of gravity and less weight,
The lower center of gravity should
help improve handling as it reduces
unfriendly cornering forces, The low-
er profile is the most important asset
of the 3300 as it allows better aerody-
namics and more airflow to the rear
wing.

Typically, the T horsepower of an
Indy engine is delivered to the rear
wheels via a 6-speed transaxle. The
sixth speed, however, is used only on
road-race courses. At oval tracks like
Indy, the transaxle is configured as a
5-speed. The elimination of a ratio
provides room in the case for a some-
what stouter top gear—better
equipped to take the pounding of 500
long miles.

Most teams employ a fourth gear
that is only slightly shorter than top
gear, This strategy enables a slight
change in engine speed if necessary,

Almost all Indy teams will be rely-

Porsche’s VB, developed specifically for
Indy, sports titanium connecting rods and
on-board telemetry to glve crew lap-by-
lap updates on engline parameters.

-

Perske P 17: Note suspension pushrods angling up to top center of front suspension.

ing on electronie fuel injection and
spark control this year. Gone are the
old lawn-sprinkler-type systems that
were used for more than three de-
cades. Here to stay is electronic en-
gine management, with complex
spark advance curves and precisely
timed sequential fuel injection.

Monitoring a variety of sensors that
measure such things as manifold pres-
sure, atmospheric pressure, engine
apeed, throttle opening, crankshaft
position and more, these systems cal-
culate correct fuel mixture and igni-
tion advance and they control both
directly. The dividends are enor-
mous: Precise mapping of spark
advance, for example, can help elimi-
nate the throtile-up flat spots com-
mon to turbocharged engines.

If electronic engine management
gounds a lot like passenger-car stuff
that's because it is a lot like passen-
ger-car stuff. Electronics is one area
where the race car designers have
learned a bit from the passenger-car
boys. In fact, many of this year's Indy
cars will be fitted with digital dash-

boards and warning lights for things
like overheating and low oil pressure.

But the Indy teams have taken
electronics a step further. When
you're trying to tune a car for maxi-
mum performance, data acquisition is
almost as important as engine control.
Enter the black box.

When asked to name the most im-
portant advance for 1989, most Indy-
car teams choose the black box. What
they're referring to is an onboard data
acquisition system. Almost every
team claims that their system is the
most advanced, but each is comparing
it to what everyone else had last year.
We'd guess that =ome folks are going
to be surprizsed when they see how
much progress the competition has
made in this area.

The most advanced systems can re-
cord the most minute corner-by-cor-
ner, millisecond-by-millisecond
details of performance, including
comparison of segment times, maps of
turbo boost versus distance and time,
lateral G forees versus distance and
time, exhaust temperature on a eylin-
der-by-cylinder basis, oil pressure,
engine temperature, spark advance
maps and a whole range of other valu-
able numbers.

Because the cars are designed to al-
low adjustment of almost every var-
iable—from caster and camber to
spring rates, to shock damping, to
fuel and spark curves and more
—changes can quickly be made in re-
spect to acquired data and the resultz

compared.
But that's not all. Porsche, for
one, can now monitor the data in the
E\‘its as the car is lapping the track.
his is accomplished via radio de-
vices. The crew chief of one Judd-
powered car guesses that some teams
will zoon be able to change operating
parameters from the pits via radio
while the car is lapping the track. Oth-
ers we've talked to suspect that some
teams may already be capable of te-
lemetry control. That's pretty high
science at the old brickyard. ™

131




= We go full throttle in the jet-driven Octopussy,

the world's fastest luxury cruiser.

BY- JOE SKORUPA,

Boatung/Outroors Editor
PM Photos by Brian King

ICCER USED TO BE better. To=
leu}'f the need is for speed. Thisis

especially true in the rarefied
world of 100-ft ~plus megayachts, Here,
immensity and luxury are taken for grant-

od. Something more is needed tostandout

in this crowil.
~ Something like @ 10,500-hp propulsion
gyslem that generates the equivalent of a
747 jet enpine's Lhrust—>56,000 pounds.
Something that powers a 124-tun boat
from U to 40 mph in 40 seconds. Something
that pops a plush, 132-ft. megayacht on
pligne like a sportboat aond sends it raving
through rollers at G0-plus mph.
If Lhis sounds like it's right out of a
James Bond movie—bold, layish, high-

tech, superconl—it should: The Toat is-

called Octopussy and it's currently the
fastest megayacht in the world, elocking
an ineredible 53.17 knots (61.15 mph)
while fully outfitted, stocked withship's

132

stores, |loaded with :.':I:.H.H}-gallﬂnﬂ'-u'[' fuel,
and earrying 18 passengers.

gtarship-like helm of the Ocfopussy and
trove it for an hour. We were waiting to

Even Tort amazing is that on one bril-
liant Florida day last fall, 1 %.,'ut behind the

monitors for docking, canted
toward a captaln’s chair that's
fitted with shock absorbers.
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The James Bond-Irspired main
salon is both high-tech, with
large-screen TV and other state-
of-the-art electronics. and high
style. with complete bar and
plush couch for 15, It leads to a

3-stary spiral staircase.
POPULAR MECHANICS & MAY 1987

rendezvous with the PM photo helicopter

at the mouth of the Worth Inlet, in North
Palm Beach, when [ asked Capt. Baron K.
Rohl if he would mind my sitting in his,
well, eaptain’s chuir. Baron said, “Be my

guest.” A few moments later the chopper

ghow megayaents, untilce

p.lhhluf:q.-ued:a above 30
‘mite;

o

Lhut jfﬁ'm

e

|]'~|HI11_J, lh- I*Lulli'.['t'l.l']]ll'l. boken h;.r Qc-™
fopussy, and a new high-performance
megayacht era was born. News of Sher-
gar’s accomplishment astonished yacht
builders not only for its amazing swift-
ness, but because the speed was achieved
using high-tech jet drives.

The principle behind water jets, like
many other innovative breakthroughs, is
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PR ILLLISTRATRCINS By JAMA BEERPING

MEGAYACHT

Jet nozzies, exposed at low tide, beneath
Capt. Rohl and stewardess Margaret iielser.

relatively simple—draw a large vol-
ume of water into a wide inlet duct and
force it through a narrow nozzle. This
is done by means of an impeller. It is
the same operating principle as that of
a jet engine for an aireraft.

Power is delivered by three V16
diesel engines made by MTU (Mo-
toren und Turbinen Union) GmbH, of
West Germany. Propulsion is gener-
ated l:i[three water jet drives made
by KaMeWa AB, of Sweden. Alto-
gether, this system weighs 30 tons.

The major advancement on the
MTU engines (models 396 TB9%) iﬂ a
Egrsh*erl:l of sequential turboc

h engine is equipped with t ree
turbochargers programmed to oper-
ate in combination relative to rpm.
With this system, an efficient use of
exhaust-gas energy is achieved
throughout the rpm range, according

flow before it reaches the nozzle.

Steering is accomplished by muv-
ing the ateering.‘mvemng nozzle plus
or minus 30°. This is done by hydraulic
servos, Of the three prupufﬁmn units,
only two are used for steering. The
center unit is strictly for thrust.

Reverse thrust is achieved by de-
flecting the jet of water forward. A
clamshell deviee, called the bucket,
opens a port and deflects the jet of wa-
ter through it. By placing the bucket
in a half-open position, net thrust can
be set to zero, regardless of how fast
water flows through the pump.

The final component in Octopussy's
formula for s is the hull, built in
Holland b Diaah‘i]p for multimillion-
aire car dealer, John Staluppi, of
Long Island, New York. The 132-ft.-
long, 26-ft.-wide hull is constructed of
aluminum with foam coring. To pro-
duce a soft ride in rough seas, the bow
is brought to a stiletto point that slices
through the rollers.

Wlth a hard chine, 12° transom
deadrise and planing steps about 7 ft.
forward of the jets, Octopussy's hull is
a planing hull. This design allows the
gide shell, which adds beam at the wa-
terline, toride free of water and spray
at 40 knots, reducing wetted surface
to a minimum.

Stirred, not shaken

It's easy to imagine James Bond sip-
ping a martini aboard Octopussy.
State-of-the-art gadgets, as if in-
spired by Bond's gimmick wizard @,

Each of the staterooms has a TV,
telephone, intercom and radio. The
main stateroom, in addition, has a
VCR, CD player cnsaﬂttﬂ pln. r,
gauna and jacuzzi. arg&sm‘een {‘V
adorn two lounges, pneumatic doors
open at the push of a button, and
pEnmas (all interphased for satellite
communication) are everywhere.

The man who has the most fun
aboard Octopussy, because he pets to
drive her, is Capt. Baron Rohl. Under
Capt. Rohl’s supervision, I pushed
the throttles ahead and felt the mega-
yacht leap forward. The sensation of
speed felt more like an aircraft taking
off than a yacht moving out to sea.

In about a minute, we reached top-
end speed—50.5 knots (58.08 mph) at
2060 rpm. This was achieved with
complete ship's stores, 15 passengers
and 6500 gallons of fuel. For more
than an hour, Imnf.]mhuatm;d,inthe
process, burned 600 gallons of fuel.

In addition to raw aPeed I was im-
reaaed by Omauuaaya ujet and vi-
ratmn free ride at full throttle, a

hallmark of its innovative jet-drive
propulsion system. Secondly, | was
amazed by the light touch required for
steering and how beautifully it leaned
into high-speed turns. In short, it
handled like a smooth-running sport-
boat, and if a 300-ft. rope wasn't re-
quired to get beyond the wake,
waterskiing didn't seem out of the
question.

Someone once said the difference
between men and boys is the price uf

to Phil Wasinger, application engi- are everywhere. They range from a  their toys. But, today, I think s
neer, MTU of N. America. remote-controlled hydraulic davit, to  just as im _rtant as price, a Dm—--
The big diesels are connected by aretractable barbecue in the outdoor pussy, with its $9 million price tag and
the main driveshaft to the KaMeWa lounge, to Walkman-style walkie- 60-mph speed, is the ultimate high-
water jets. The main driveshaft is talkies worn by the 7-man crew. tech toy. P
connected to a 6-blade impeller that -
draws water through a 24-in. inlet J"‘m ::;:ﬂm FULL REVERSE PARTIAL FORWARD THRUST
duct and squeezes it out an 18-in. noz- ®¥ e —
zle. The spinning action of the impel- g arveline.
rlee. spinning action of the impel-  pegacting the water
ler ereates an inefficient swirling flow  pow (right) adjusts
to the water _In the pump, 80 station-  forward thrust and P~ PPER
ary outlet puide vanes straighten the  gives full reverse. Lower ™ ) BUCKET ooy epoing
AUCKET CLAMSHELL BLCKET
WATER ROCKET
KAMEWA 63 $62/6 WATER JET SEQUENTIAL RGP TIIN i
TURBOCHARGER —# EXCHANGER
HYDRALILIC DISCHARGE ¥
REVERSING SERVO  NODZZLE —". & | EXHALIST - —
ANE | /] - MANIFOLD i
REVERSING | HYDRAULIC | TRANSOM  ANDDE INSPECTION . i
LEVER STEERING FLANGE  INSPECTION _PORT : —_— |
ARM SERVO COVER RS

L=
s
. -

MAIMN
DRIVESHAFT

MARINE |
GEARBOX |8

jad el

' — e —
| T.ni":.
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TOOL TECHNIQUES

TACKLING
THE

TABLE
SAW

TEXT AND PHOTOS
BY ROSARIO CAPOTOSTO,
Contributing Editor

HE HEART OF any well-
equipped woodworking shop is
the table saw. And the reason is sim-
ple: The table saw is more than just

another tool. It's an extremely versa-
tile and accurate piece of equipment
that can handle all the basic wood-
working cuts—rip, crosscut, miter,
bevel and compound angle cuts—and
then some. Its large saw table makes
it ideal for cutting both solid-wood
boards and plywood panels, It accepts
a wide variety of saw blades and spe-
cial attachments, too, such as a dado
blade or molding eutterhead. (For de-
tails on using a cutterhead, see “Cut-
terhead Closeup,” page 71, Dec, '86.)
Special abrasive saw blades are
available for eutting thin metal on a
table saw. They're especially useful
for erosscutting thin-wall tubing,
such as conduit. Use only reinforced,
resin-bonded abrasive blades—non-
reinforced blades may shatter,

The table saw is also unsurpassed
for cutting joints such as butt, miter,
spline, tenon, rabbet, dado, box,
tongue-and-groove and lap, The saw's
use of arip fence and miter gauge, and
its precise blade adjustments, all con-
tribute to making the tool highly aceu-
rate and very exact.

But, don't be scared off by the table
saw's workshop sophistication. It's a
relatively simple tool to use safely and
effectively, Here, we present ways to
tackle basic table saw operations.
Note that the saw blade guard should
be used whenever possible. Insome of
the photos, the guard has been re-
moved for photo elarity only. Also,
wear eve goggles or a face shield. The
blade has the tendency to throw dust
and chips toward the operator.
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Tool Basics

TYPICAL table saw con-
sists of a motor and arbor
asgsembly which is housed in a
base cabinet or stand. The saw
blade is mounted to the arbor

blade, accept an adjustable miter
gauge. Use the miter gauge for
erogscuts and miters.

Table saws are designated accord-
ing to the diameter blade used. Mod-
els are available in 8-, 9-, 10-, 12- and
14-in. sizes. The 10-in. size, however,
is clearly the most popular home

To change blades, first unplug the power
cord. Then, use a wood stick to hold blade 2
you remove the arbor nut with awrench.

SPLITTER AMD
ANTIKICKBACK
PAWLS

BLADE
GUARD

MITER
GALGE

Here's a popular 10-in. table saw—a Delta Unisaw
| —shown with its major components identified.

workshop saw. Standard equipment
also ineludes a blade puard, antikick-
back pawls and a splitter. The pawls
are designed to grab the workpiece
and prevent it from being kicked back

Tomake blade alignment marics, first make a
short cut in a scrap board. Then, mark the
kert on the saw blade Insert with a pencil,

RiF
FENLCE

| toward the operator. The splitter
is 4 thin metal bar mounted di-
rectly behind the blade that
keepa the kerf open and pre-
vents the work from pinch-
s~ ingthe blade.
i he key to getting a
smooth, clean cut is to select

which is connected to the motor | geypg W o
by a belt and pulley. Blade ad- ADGLE —SWhcH | the right blade. The basie
justn;{egts nn;l cur&t.rc;jlledl h:.réwn P I;I_Hdig im:lu:ile rip, é:rusﬁl:l.rllt,ﬁom-
crank-type handwheels. One v _ ination, plywood and hollow-
handwheel controls the blade’s | seve HEIGHT ground Ignyer. Rip blades are
height above the saw table. The | i = e | desi gngg with chisel-like teeth
e e i, T [ . ey Crot Tiadea, Ghtt
of the blade—from s v ) {ripping). Crosscu es, obvi-
The rip fence, which slides on . S bty | ously, are used to cut across the
front and rear guide bars, can be (—— i | wood's grain. A combination
locked anywhere along the bars . blade is a general-purpose blade
at the desired distance from the that can be used for both ripping
blade. Shallow slots, milled into and erosscuts. A hollow-ground
the saw table on either side of the | . planer blade gives an extremely

smooth cut because the teeth are
not set. Its body tapers slightly
from the teeth down to the hub.

| This provides clearance in the kerf

and eliminates binding.

When you're looking for a smooth-
cutting blade that will stay sharp
longer, use a carbide-tipped blade.

-

Now, to set the fence, align the cutline on
the board with pencll mark on blade insert.
Remark kerf lines after each blade change.

Rip Cuts

l F ATABLE SAW were used forrip
cuts only, it would still be a valuable
tool. There's simply no easier or more
accurate way to rip a board than on a
table saw. The rip fence provides a
straight, smooth surface on which to
Euide the work into and pass the
lade. Note that the fence can be posi-
tioned on either side of the blade, al-
though the vast majority of rip cuts
are made Lo the right side of the blade,
Be sure that the fence locks secure-
ly to the guide bars and parallel to the
blade. Most rip fences can be adjusted
exactly paralle] to the blade,
When cutting on the table saw it's
extremely important to keep your fin-

gers away from the blade at all times.
Even the best blade can't pre-
vent all accidents. This is especially
important when making narrow rip
cuts. As a general rule, always use a
ushstick when ripping a board that's
ess than 3 in. wide. When ripping
wider boards, it's good practice to
keep a couple of fingers wrapped over
the rip fence as you push the board by
the blade. This will ﬁelp prevent your
hand from slipping into the blade.

As you rip long stock, the work
must be supported on the outfeed side
of the table. One solution is to build an
auxiliary worktable that's the same
hei%ht as the saw table and position it
at the outfeed side of the saw.

Another solution is to make a sim-
ple T-shaped work support fitted with

a wood or steel roller. Clamp the sup-
#mrt to a sawhorse, as shown on the
ollowing page, so that the roller is at
the same height as the saw table.

Guiding a board against the rip
fence is fine as long as the board's
edge is straight, However, how do
you make a straight rip cut on a board
with two rough, irregular edges?
Well, here's how. First, tack nail a
narrow rip of plywood to the board so
that the plywood overhangs the
board's rough edge slightly. Then,
guide the board into the blade with
the plywood against the rip fence, as
ghown on the following page. Now re-
move the plywood guide, turn the
board around, and guide its just-cut
straight edge against the fence to trim
the remaining rough edge.
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Long stock must be supported. Make a sim-
ple T-shaped frame with roller. Clamp frame
to sawhorse 5o roller is even with saw table.

A

When ripping thin strips, replace standard
tabie Insert with a plywood one. Raise blade
through plywood to form the narrow slot.

Use pushsticks when ripping narrow pleces.
Cut pushsticks from Yr-in. phywood. For some

Tao rip stock that has two irregular edges,
tack nall a plywood strip to board, with ts
edge overhanging, and rip off rough edge.

To rip a cupped board, cut It with the con-
cave surface facing up, Clamp a block to the
fence to keep the board from rocking.

=

Crosscutting

HE TABELE SAW is excellent for
erosscutting—especially short,
small-dimengion pieces.

The miter gauge is used to support
the work as you guide it into the
blade. The problem with a standard
miter gauge, however, is that the
work-bearing surface is much too
small. Remedy this by serewing an
auxiliary wood fence to the miter
gauge. Make the wood fence about %
* 3 in. wide = 14 in. long.

The long wood fence also makes it
easy to align the eutline on the board

T

For crosscutting a wide board, one hand
holds the work against the miter gauge
fence while the other pushes forward.

with the saw blade. Here's how it's
done: First, raige the blade about 1 in.
above the saw table and then make a
cut through the wood fence. Now use
the cut in the fence as a blade refer-
ence mark. Simply align the cutline on
the board with the kerfin the fence.

Never use the miter gauge in con-
Junetion with the rip fence. Move the
rip fence away during crosseutting to
eliminate the chance of the cutoff

ieces becoming jammed between the
lade and the fence.

To erosscut several pieces to the
same exact length, use a stop block.
Clampa wood block to the saw table at
the desired distance from the blade,

Astop block clamped to the saw table allows
for identical repetitive cuts. Butt the work
against block and advance the miter gauge.

Then, butt the workpiece against the
stop block, as shown, and slide the mi-
ter gauge forward to cut the piece.
FPull back the miter gauge, slide the
waork to the stop block again, and re-
peat. If necessary, use a pushstick to
move the cutoff pieces away from the
blade. Caution: Be sure to position
the stop block so that the workpiece is
free and clear of the block before it
makes contact with the blade.
Crosseutting very small pieces can
be dangerous. Therefore, employ a
spring clamp to hold the work to the
miter gauge fence, as shown. This
way you can keep your fingers well
clear of the blade.

Never take chances when

smiall
pleces. Use a spring clamp to hold work to
miter gauge fence. Keep your fingers away.
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Bevel Cuts

A BEVEL CUT is simply a rip cut
or crosscut made with the blade
tilted at an angle. Alth most bev-
els are cut at 45°, any angled-blade cut
iz a bevel cut. Some table saws have
hlades that tilt to the left, but most tilt
right. In either case, when making a
bevel rip cut, always position the rip
fence so that the blade tilts away from
the fence. Otherwise, the wuri'piene
could become jammed between the
blade and the fence.

Positioning the rip fence for a bevel
rip cut is a little tricky. However,
here’s a quick, accurate way to posi-
tion the fence exactly. First, make a
bevel rip test-cut in a serap board
that's at least 10in. long. Next, place
the test-cut board against the saw
blade. Now align the cutline on the
workpiece with the beveled surface of
the test board, as shown, and then
lock the rip fence in place.

The miter gauge is utilized for mak-
ing bevel crosscuts. First, makea
pass over the angled blade to cut
through the miter gauge's auxiliary
wood fence. Then, simply align the
cutline on the workpiece with the kerf

in the fence.

Use a bevel rip test-cut board to position the
workplece and rip fence with the blade.
Align the cutline on work with test board.

To form a spline-reinforced miter joint, place
fence to the right of the blade to cut Ye-in.-
deep spline grooves in the beveled face.

For a bevel rip cut. set rip fence so blade tilts
away from the fence. This way work can't
become trapped between blade and fence.

Bevel cutting lets you make raised panels. In-
stall a tall awdiliary fence to the rip fence for
support. Make the bevel crosscuts first.

Mitering
MITER CUT is simply an an-
gled crosseut. And rkﬂ bevel
cuts, most miters are cut at a 45" an-
gle, although any angled crosscut is a
miter. As with square crosscuts, the
miter gauge is used for mitering, too,
A typical miter gauge adjusts up to
607 for both left- and right-hand mi-
ters. Note that the miter gauge can be
used in either the closed or open posi-
tion, as shown. For most jobs, howev-
er, the cloged position is preferred.
First, it places the head of the miter
gauge closer to the blade for better

This shows cutting a 45° miter with miter
gauge set In the dosed position. Note wood
| fence attached to miter gauge for support.

control. Secondly, when mitering a
wide board in the open position, all or
part of the miter gauge will be off the
suw table. In the closed position, how-
ever, the miter gauge and board will
be supported on the saw table.

Most miter gauges have positive
stops at 45° left and right. To test ac-
curacy, first adjust the miter gauge to
45° and lock it in place. Then, make a
miter cot and check the angle of the
cut with a miter equare or combina-
tion square. If the cut isn't exactly
45°, readjust the positive stop on the
miter gauge,

If you have a job that calls for a lot
of mitering, such as when installing

Here, miter gauge is in the open position and Sl'lnp-hlﬂnm piatform |ig provides an

Is set back from blade. When mitering awide | easy way

board, the miter gauge will be off saw table.

trimwork or making picture frames,
make the mitering platform jig
shown. The jig provides a quick, accu-
rate way to eut both left- and right-
hand 45° miters. The jig consists of a
¥ ® 15-in.-wide * 22-in.-long ply-
wood platform that has attached to its
underside two hardwood rails that
ride in the miter gauge slots. The
work is supported by two % x 1%-in.-
wide hardwood blocks that are glued
and screwed to the platform to form
an exact %0° angle. The front edges of
the blocks are at a 45° angle to the
blade. Hold work against the blocks
and slide platform forward to cut. Ap-
ply wax to rails for smooth sliding.

to cut miters. Hold work against
angled block and push platform forward.
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Compound
Angie Cuts

A COMPOUND angle cut is a com-
bination miter and bevel. The
cut is made in a single pass with the
blade tilted and the miter gauge
locked at the desired angle. Com-
pound angles are used to build boxes
and pedestals with tapering sides,
and to form splayed legs for chairs and
tables. Since two exact angles must
be set for the cut to be dead-on accu-
rate, make a eouple of test cuts and
then check the joint.
Crown and cove moldings also re-
uire compound angle cuts because
ey're installed at an angle where a
wall meets a ceiling. However, rather
than tilting the blade, leave the blade

Y, &)

Here's the setup for a typical compound an-
gle cut. Tilt the saw blade and angle miter
gauge to create both a bevel and miter cut.
angle set at OF and use the shop-built
jig shown, The jig, which mounts toa
miter gauge, holds the molding at the
proper angle.

he jig consists of a Yi-in. plywood

Build this simple Jig to cut compound angles
on crown molding. Wood-strip stop block

props up molding, holds it at proper angle.
latform that's screwed to a 1x3 wood
‘ence, Nail a Yi-in.-thick x %-in, -wide
wood strip to the platform to act as a
stop block. Nail block so that it props
up the molding at the required angle,

Sawing Rabbet Joints

T HE POPULAR rabbet jointiza
strong, easy-to-make joint that
joins two boards at a right angle, A
rabbet is simply an L-shaped cutout
made in the ec?ge orend of a board.

Generally, the depth of a rabbet
equals half the thickness of the stock
being rabbeted. The rabbet width
must equal the total thickness of the
stock being joined to the rabbet. For
example, joining two %-in.-thick
boards would require a ¥%-in.-deep x
%-in.-wide rabbet.

As shown in the photos, there are
two ways to cut rabbets on a table
saw. You can either use a standard
saw blade or a dado blade. Both meth-
ods work well, however, the dado
blade technique is preferred because
the rabbet can be formed in a single
Enss, When using a standard saw

lade, two passes are required tocut a
rabbet. Dado blades, either multi-
blade/stacking or wobbler type, can
be adjusted to various width cuts—

When using a standard saw blade to cut a
rabbet, make edge cut first. Clamp a feather-
board to press workplece against the fence.

usually from Y4 in. to "4 in. wide.

A miter gauge is used to cut rabbets
on the ends of short boards, but when
working with long boards or plywood
panels, utilize the rip fence. Note that
an auxiliary wood fence, that conceals
part of the blade, is attached to the rip
fence when using a dado blade,

.

When cutting rabbets with a dado blade, at-
tach an auxillary wood fence to the rip fence.
Note that blade Is partially hidden by wood.

e

Readjust blade height and fence position for
second cut. Pass work between blade and
fence to prevent kickback of cutoff strip.

fence position for the desired size rab-
bet. a test cut in a scrap board,
check the rabbet dimensions and
make any additional adjustments.
When advancing the workpiece over
the blade, keep pressure against the
fence and down on the saw table.
Even though the blade will be con-
cealed during the cut by the wood
fence and workpiece, for safety sake,
don’t press down directly over the
blade.

If the board is cupped or very long and hard
to control, clamp a featherboard to the fence
1o apply pressure. Advance board slowty.

Standard saw blade can cut large, deep
grooves. Shift the rip fence slightly after
each pass to get the desired width groove.
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SHAKER
BOXES

Capture the Shaker’s world:
Build these simple, yet
practical, oval wood boxes.

HAKER design is famous forits
slnn'it_'l.' of style, simplicity and

practicality. Also, for its link to
a truly American heritage of superb
craftsmanship, faith and passion. To-
day, nearly 150 vears after the height
of the Shaker religious colonies in
Ameriea, Shaker design—{urniture,
architecture, woolen goods, baskets
and art—remains popular.

And one of the most popular de-
signs is bentwood Shaker boxes. Like
all the other Bhaker designs, the oval
boxes are simple, functional and free
of superfluous adornments,

Here, we show a simple, straight-

walled boxes without the bother of
steam bending wood. The ‘bent sides
of the boxes and rims of the lids are
made of Y, in.-thick maple veneer.
The veneer is sold through various
muil-order woodworking supply firms
including Constantine's, 2050 East-
chester Rd., Bronx, NY 10461, and
Wood Shed, 1807 Elmwood Ave.,
Buffalo, NY 14207, The box tops and
bottoms are made of ¥s-in.-thick pine,
Begin by making a plywood mold
(Please turn to page 146)

Color lead photo; Spord e Jores

|:—|T. " How-to photos: Neal Banen
BY NEAL BARR forward way to make these thin- T!chnlgal:irt:?-.-:rF=---I-‘---'-'
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1 After cutting the plywood mold ta an
oval shape, use a sanding block with BO-
grit sandpaper to refine the final sthape.

& Cut the fingers, ar lappers, to rough size
on the band saw. Then, file each finger.
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PLYWOOD MOLD SIZ BOX SIDES

e L1

2 Screw a plywood base to the mold bot-
tom to act & a clamping fixture, Cut base 4
in. wider and 8 in. longer than the mold.

5 Use 100-grit sandpaper and a wood
block to sand a taper on end of veneer.

———

3 Clamp box-side veneers between Ye-in.-
thick boards. Allow uneven edge to pro-
trude % In. Then, plane edges straight.

& To soften veneer, place it in a long tray
and soak it in bolling water for 4 minutes.
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MAIL-ORDER TOOLS

SPECIAL
DELIVERY

Mail-order catalogs bring
the world’s finest tools and
woodworking supplies
right to your doorstep.

BY JOSEPH TRUINI,
Shop And Tools Editor

Photos by Rosario Capotosto

Tools On Sale

This may not be the world's most at-
tractive tool catalog—there are no
color photographs or faney illustra-
tions—but page for page, it ranks as
one of the best.

This giant, 595-page catalog has

a wide variety of tools and accesso-
ries, especially portable power tools,
all at discounted prices. There's no |

shipping charge. Choose portable
power tools from Milwaukee, Skil,
Black & Decker, Porter-Cable,
Ryobi, Makita, Hitachi, Bosch and
AEG. There's a fine selection of
Delta, DeWalt and Ryobi stationary |
tools, too. Choose from such quality |
produects as Plano tool boxes, 8
mechanics tools, and various wood-
working clamps by Pony, Jorgensen
and Bessey.

Also offered: Marples chisels, Ken-
nedy tool chests, 3M abrasives and
adhesives, Record planes and vises,
and 12 pages of Bosch router bits.

For afree catalog, contact Tools On
Sale, 216 W. Tth St., St. Paul, MN 55102,
Or, eall toll-free: (B00) 328-0457,

Craftsman Wood

For the past 59
years, Crafts-
man Wood Ser-
vice has been
catering to cab-
inetmakers,
hobbyists and
woodworkers
of all ages. This
year's 146-page
catalog fea-
tures over 4000

minimum order and, best of all, no |

items including

TOOLS ON

4 A Division of
SEULN CORNERS ACE Hrwh INC

716 WEST 7th 5T.

an extensive collection of hardware,
hand-finished picture frame mold-
ings, veneers and eabinet-grade hard-
wonds,

Hobbyists and modelmakers will
appreciate the line of compact power
tools by Dremel, Foredom and Wen,
Also choose from veneer inlays, exot-
ic and domestic hardwood turning
blocks in sizes up to 3 x 12 % 12in.,
electrical supplies for maiuna% lamps,
Buck Brothers professional wood-
carving tools, and the Craftsman line
of clear wood finishes. Select from a

ST. PALL, MIN 55103

S #

SA 'I_E

wide array ‘-'.‘rf fumttl.u'e plans, how-to
books and finishing supplies from
Minwax, Deft and Watco.

Also worth noting are the real-
wood tambour that comes in 2 x 4-ft.
sheets, furniture upholstery tools and
supplies, wooden ship models and mu-
sical movements for use in jewelry
boxes and toys. Craftsman Wood Ser-
vice has a minimum order of $10,
Shipping and handling is extra.

o receive a free catalog, write to
Craftsman Wood Service, 1735 W.
Cortland Ct., Addison, IL 60101,
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Cherry Tree Toys
Everything you pg= 3
need to make
wooden toys
—plans, parts, §
kits, tools,
books and sup- L3
plies—is in this &
G60-page, full- 5
color catalog, B8
The wooden toy S
kits are pack- §%
aged to satisfy
gkill levels. The kits are available
three ways; parts only—no flat lum-
ber provided; uncut kit—all required
parts and flat, uncut stock; and pre-
cut, ready-to-build kit—just sand,
glue and assemble. Also cheek out the
whirligigs, dollhouses and Wild West
wagon kits. Send §1 to Cherry Tree
Toys, Box 369, Belmont, OH 43718,

Bridge City Tool Works

This full-color
catalog has only
24 pages, but it
offers some of
the most accu-
rate and attrac-
tive layout tools
available any-
where. The
lineup includes
seven different
squares, two T-
bevels, four precision rules, a scratch
awl, marking gauge, 2-ft. straight-
edge and an adjustable angle T-
square. These top-shelf tools are
made of solid rosewood, 360 half-hard
tempered brass and Rockwell 54 tool
steel. For a free catalog, write to
Bridge City Tool Works, 1104 N.E.
26th Ave., Portland, OR 97232,

T:: nu—n'::’ ;Eﬂnﬂﬂg
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sense catalog
offers 72 pages
of quality pow-
ertools, cabinet
hardware and
woodworkin

supplies. "I"rem:!l!E
lines carries

stationary power
tools by Delta,
Ryobi, Jet and
Hitachi. Choose portable power tools
from such popular names as Milwau-
kee, Porter-Cable, Hitachi, Dremel, Ma-
kita and AEG. Also offered: shaper
cutters, hole-boring tools and made-
to-length band-saw blades. For a free
catalog, write to Trendlines, 375 Bea-
cham St., Chelsea, MA 02150,

Brookstone

Send for this
free 68-page
catalog and dis-
COVEF, 35 We
did, that Brook-
slone carries
much  more
than just hard-
to-find tools.
This colorful
catalog offers a
wide variety of
items including energy-saving prod-
uets, automotive accessories, work-
shop organizers and labor-saving
garden tools. Also check out the ori-
ental-rug floor mats for your car, ra-
don-blocking floor drain sealer and
the miniature tools for modelmakers.
Write to Brookstone, 127 Vose Farm
Rd., Peterborough, NH 03458,

Sporty’s Tool Shop

Here are T2
pages filled
with leisure-liv-
ing and conve-
nience products
for the home,
shop and auto,
Select from a
wide range of
products in-
cluding an in-
destructible
mailbox, solid-walnut machinist tool
chest, numerous workshop storage
items and a 12-volt portable refrig-
erator. Also offered: lawn care, out-
door cooking, camping, and sports
and recreation products. For a free
catalog, contact Sporty’s, Clermont
Airport, Batavia, OH 45103, Or, eall
toll-free: (800) 543-8633.

Craft Supplies
Here's a catalog
devoted entire-
ly to woodturn-
ers. Its 54
pages containa
wide variety of
turning tools,
lathe chuecks,
tool-sharpening
devices, wood
finishes, and
lathes by Gen-
eral, Oliver and Woodfast. Choose
from a full line of tools and accessories
such as calipers, dividers, various
lathe centers, wood moisture meter,
abrasive cords and tapes, and PEG
green wood sealer. To receive a free
catalog, write to Craft Supplies, 1287
E. 1120 80., Provo, UT B4601.

Leichtung

Leichtung's
specialty is not
specializing in
anything in par-
ticular, Instead,
this compact,
colorful 102-
page mail-order
catalog offers
something for
everyone. The
melange of mis-
cellany includes
such useful home and shop items as a
microwave oven leak detector, 2-sto-
ry window washer, motion-detector
floodlight, and a G-ounce, 2500° F' bu-
tane microtorch. For a free catalog,
write to Leichtung, 4944 Commerce
Pkwy, Cleveland, OH 44128, Or, call
toll-free: (B00) 321-6G840.

Bob Morgan

Designed for
workshop enthu-
ginsts of all skill
levels, this 64-
page catalog
specializes in
do-it-yourself
woodworking
supplies. Choose
from an excellent
selection of do-
mestic and exotie
veneers includ-
ing flexible ve-
neers in sizesupto 3 x 8 ft. long;
preglued, iron-on veneers; and pres-
sure-sensitive veneers with peel-and-
stick backing. For a free catalog,
contact Bob Morgan Woodworking
Supplies, 1123 Bardstown Rd., Lou-
isville, KY 40204,

American Machine
& Tool
The free, 32-
e AMT cata-
og provides a
way to buy
workshop equip-
ment on a tight
budget—the
tools are sold
without motors.
This way, you
can install your
own motor, or buy a new or rebuilt
one. AMT sells motors separately,
too. The tool line includes table saws,
lathes, jointer/planers, shapers, a
scroll saw, drill press, band saw and a
belt/disc sander, Contact AMT, 4th
Ave, and Spring St., Roversford, PA
19468, M

e
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NEW PRODUCTS

POWER PLAYERS

Breeze through lawn and garden chores with these
eight hot, new pieces of outdoor power equipment.

S e

4%3-in.-dia. vacuum tube and cloth collec-
tion bag | 530), and clean up around the
lawn, garden and curbside.

Optional extension tubes are avallable
for blowing clean rain gutters. The model
420 blower/vac costs about 5150 at out-
door power equipment dealers.

Leaf Blaster/Catcher

Here's a new addition to the Poulan Pro
line of quality lawn and garden power
tools. The model 420 Is a gas-powered leaf
blower that converts to a vacuum with op-
tional accessories.

Driven by a 28-cc, 2-stroke engine, the
11-pound blower produces a velocity of
150 mph, according to Poulan. Use it to

tact Poulan Pro, 5020
Flournoy-Lucas Rd.,

blow leaves, litter and grass clippings from | Shreveport, LA 5% 1
walks, driveways and patios. Snap on the | 71129, -
>

Tight-Turning
Tractor
If you're looking for an easy-to-operate
riding mower, then check out Toro's
new HMR [Highly Maneuverable Rid-
er| mowers, An innovative intercon-
nected steering system permits the
front wheels to turn 80° for an in-
credibly small 4-in. turning radius.
A dual 5-speed Peerless trans-
mission drives each rear
wheel independently. The
12-hp model with a 38-in.
mowing deck costs about
53200. A 1&6-hp madel
|53500) Is also avallable with
a44-In. [ 5700) or 52-in. | 5800)
deck. Contact Toro, 8111 Lyndale Ave. So.,
Minneapolis, MN 55420,

For more information and details, con-

All-Terrain

If you've got
arough, rug-
ged lawn, try the

new Tuff-Cut lawn-
mower from Garden Way, 102nd 51. and
9th Ave., Troy, NY 12180. The self-pro-
pelled mower is powered by an B-hp Briggs
& Stratton engine, and features 20-in.-dia.,
pneumatic rear wheels. The large wheels
greatly improve maneuverability and
traction making it easy to mow hilly
slopes and uneven terrain. The 24-in.-wide
mowing deck makes quick work of large
lawns and the cutting helght is adjust-
able fram 1% in. to 3% in. The 24-in.
Tuff-Cut mower costs 579%. A 5-hp,
22-in. model Is available for 5599.
Contact Garden Way for more
information and details.

No-String
Trimmer
RedMax. a relative newcomer to

the outdoor power equipment field,

offers a revolutlonary new weed
trimmer, called the Reciprocator,
that looks and feels like a string
trimmer. However, there's one
major difference: The Reciproca-
tor doesn't use a spinning nylon
string. Instead, weeds are whacked by two
20-tooth reciprocating blades. This creates

a safer, easier-to-use trimmer that doesn't

hurl grass and debris or leave whip marks

onsiding.

And, unlike a string trimmer, the Recip-
rocator can mow down heavy weeds,
brush and small branches. The cutting head
can even be submerged under water for
mowing down weeds In ponds and rivers.
Also, the dual reciprocating blades stop im-
mediately when the englne is shut off.

Powered by a 22.5-cc gasoline engine,
the 14-pound trimmer costs about $500.
Other features Include a solid-state igni-
tion and automatic centrifugal-type clutch.

For more Information and the name of a
RedMax dealer nearest to you, contact

RedMax, Box 1545, Norcross, GA 30091,
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Tall Grass
Tamer

0, 3
This rather odd-looking
machine Is a sickle bar

mower. Made by the West German firm Al-
Ko Kober, the Farmer 710 is equipped with
a 28-in.-wide, double-cutter mowing bar
that plows through the tallest grass and
weeds without bogging down. The 126-
pound machine Is driven by a 3Vi-hp
Tecumseh gasoline engine
and runs at 1%: mph. Deep-
treaded 3 ¥ 12-in.-dia.
tires provide excellent
traction for hilly and
rough lawns. In fact, when
fitted with an optional front-
mounted blade, this versatile mower con-
verts to a smow plow. The Farmer 710
mower costs about 5625. Contact Al-Ko
Kober, 25784 Borg Rd., Elkhare, IN 44514,

Lawn-Munching Mowe
This may look like an ordinary walk-be-
hind lawnmower, but it's the Bolens mulch-
ing mower. The mower’s deck and blade
are specially designed to cut grass and then
chop the clippings into fine particles. The
clippings and their nutrients return to the
soll to promote greener, healthier lawns,
And, of course, there are no clippings to
rake up. The mower [ 5475) features a 4-hp
Briggs & Stratton engine and seif-pro-
pelled, frant-wheel drive. For more infor-
mation and detalls, contact Bolens, 215 5.
Park 5t.. Port Washington, W1 53074.

Grime Fighter

Here's a sure-fire way to clean up around
the house and yard: Homelite's new gaso-
line-powered high-pressure washer.
Powered by a 3-hp Briggs & Stratton en-
gine, the portable unit sprays water under
high pressure to blast dirt, soot and mud
from house siding, wallks and driveways,
brick walls, cars, trucks, boats and motor
homes. The compact washer delivers 1200
psi of pressure and 1.7 gallons per minute.
The unit is mounted to a 2-wheel dolly and
comes with a 2-ft.-long spray wand and 35

L A
fr. of water hose for about 5700. Additional
features include soap Injection, quick-dis-
connect couplings and an adjustable spray
tip that can be set from low pressure for
soap cleaning 1o I;,ligh pressure for rinsing
with just water.

An electric-powered washer is also avail-
able. The electric unit delivers 1000 psi of
pressure and 1.8 gallons per minute. It also
comes on a 2-wheel dolly.

For additional information and the name
of a Homelite dealer nearest to you, con-
tact Homelite, Pressure Washer, 14401
Carowinds Blvd,, Charlotte, NC 28217.

Trail-Blazing
String Trimmer

Black & Decker has expanded its Lawn-
force series of outdoor power equipment
with three new, top-of-the-line electric
string trimmers. Each trimmer features a
clip-to-lock power cord retainer, 2-plece
guard that protects the user fram flying
grass and debris, and a unique, no-hassle
string advance mechanism, Simply push the
feed bar located on the auxiliary handle ta
feed out string—there’s no need to bounce
the unit on the ground. The trimmer shown
|model No, 5T 1600 features a superwide

16-In. cutting swath and a 5-amp .~

motor for about 5100. And 12-in.-
wide, 3.2-amp | 585] and 14-in.-
wide, 4-amp | $92) trimmers

are also available. Contact
Black & Decker, 10N,
Park Dr., Hunt val-
ley, MD zim.n[#‘, F
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Practica wheal & rim safety,

and wa’'ll give you this solid
bronze belt buckle.

Avoid needless accidents] Ask
for the wheel & nm safety train-
ing kit provided jointly by The
Goodyear Tire & Rubber Com-
pany and Motor Wheel Corpora-
tion, Post the chans in your
garage. Train your senvice people
in proper procedures. And we'll
sand you a free Think Safety belt
buckle

Write Wheel/Rim Safety Dept..
1116 N. Washington, Lansing,
MI 48906-4841

o b e Mesterton .
L] e

— e oy -
- J". -
p—— -“Eﬁ-‘;ﬁ'ﬁ 5

A safety education program
sponsared jointhy by

GOODSYEAR
and
MOTOREZWHEEL

NEW! All Band
Scanner by
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+Inclades antonnas and bel
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HOME AND SHOP

SHAKER BOXES
{(Coriatiraied frome page 141)
for each size box. The molds are sim-
ply glued-up stacks of ¥-in. plywood
that are cut to shape on a band saw.
Use 80-grit sandpaper to smooth and
refine the oval shapes (Photo 1).
Then, serew a %-in. plywood base
to the bottom of each mold (Photo 2).
The base provides a means of clamp-
ing the mold to the workbench.

Bending the veneer

The ¥ z-in.-thick veneer comes in ran-
dom widths and lengths and usually
has wavy, uneven edges. To straight-
en the edges, clamp the veneer pieces
between two ¥-in,-thick boards and
plane the edges straight, as shown in
Photo 3. Then, cut the veneer (hox
sides) to the correct width and length
onatable saw.

Using the drawing as reference,
trace the fingers, also known as lap-

rs, onto the box sides, Cut out the

ingers on a band saw. Then, use a
narrow file to smooth and refine the
shape of each finger (Photo 4). Next,
gand the square end of the box sides to
forma alig?ﬂ. taper (Photo 5). Sand un-
til the very end of the veneer is only
about %, in. thick. This allows the ve-
neer to overlap without ereating an
obvious bulge.

Place one box-side veneerin along,
narrow tray and pour in boiling water
(Photo 6), Allow the veneer to soak
for about 4 minutes. While the veneer
is soaking, clamp the plywood mold to
the workbench. Remove the box side
from the water and slowly bend it
around the mold. Use a wide web or
band clamp to hold the veneer tightly
to the mold (Photo 7).

Onee the veneer is thoroughly dry,
release the clamp. But before lifting
off the box side, lightly mark where
the fingers overlap the side. Next,
slide the box off the mold, spread glue
between the overlapping veneer sec-

=

8 Once the veneer has dried. siip it off the
mold, apply glue to overlapping section,

146

and secure [t with a few spring clamps.

tion, and then elamp it with a few
spring clamps (Photo 8).

Box bottoms and tops

To form the oval-shaped box bottom,
trace the outline of the plywood mold
onto %-in.-thick pine stock. Cut out
the oval bottom on a band zaw, Then,
file the edges smooth and until the
bottom fits snugly in the box side. Ap-
ply glue to the edges of the pine bot-
tom and slide it into the box sides.
Bore Y s-in.-dia. pilot holes every 3 or
4 in. around the box and tap in Ys-in.-
long brass escutcheon pins (Photo 9).

The procedure for making the box
lid is similar to assembling the box
side and bottom. Soak a narrow ve-
neer strip (box rim) in boiling water.
Slip the assembled box upside down
over the plywood mold. Then, wrap
the wet rim around the box, clamp it
and let dry overnight. Then, remove
the rim, apply glue and clamp it with
spring clamps. Next, trace the outline
of the box onto%-in.-thick pine for the
box top. Cut out the oval top and at-
tach it to the rim with glue and brass
escutcheon pins.

Finish-sand all surfaces with 220-
grit sandpaper and then apply either
two coats of shellae or three coats of
tung oil. ™

7 Secure wet veneer to ﬁljrwnnd mold
with a web of band clamp. Place scrap ve-
neer over fingers to help prevent splitting.

@ Bore Y, -in.-dia. pliot holes to prevent
splitting the veneer. Then, fasten pine box
bottom with Vi-In. brass escutcheon pins.
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You need one. Because there's almost no sanders, drills and impact wrenches. And the list

end to the jobs you can do easier and goes on. Campbell Hausfeld, America's favorite

faster with a Campbell Hausfeld air compressors. See the complete line of

Air Compressor. - air compressors, tools and accessories.

You can infiate tires, sport N . For more information and the

balls and rafts.You can - . et ., Name of your local retailer, call

spray paint, fertilizers and . Sl 1 = = = 1-800-634-4793.

pesticides.You can clear L L

water lines and gutters. [~ . o .

You can use it with nailers, o === x4

staplers, sandblasters, . ' i
Campbell Hausisld 1989




NEW PRODUCT TEST

SUPERSAFE
PAINT STRIPPER

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO
Contributing Editor

THﬁNKE to easy-to-apply chemical paint strippers,
refinishing furniture is one of the most popular do-it-
yourself jobs. Most chemical strippers, though, have se-
rious drawbacks such as being highly flammable, irritat-
ing to skin and emitting toxic fumes.

However, I recently tested a new paint and varnish re-
maover that's going to change the way millions of peaple
refinish furniture. Called Safest Stripper, it's manufae-
tured by the folks at 3M and it’s nonflammable, it won't
burn or irritate skin and it emits no harmful fumes. It'sso
mild, you don't even need to wear gloves and it cleans up
with water. Youshould, however, wear safety pogglesto
protect yvour eyes.

But, the really good news is that, unlike most chemical
strippers, Safest Stripper contains no methylene chlo-
ride which is highly toxic and has been declared a sus-
pected carcinogen by the Consumer Product Safety
Commission.

[ know what you're thinking: Okay, the stuff is won-
derful, virtually risk-free. But does it work? Well, I'm
glad to report that it does, indeed. As a semipaste, it ad-
heres well to both horizontal and vertical surfaces with-
out running. Plus, it ean be left on the surfaces for
extended periods of time without drying out. I applied
some stripper to the painted chair, ———
shown, and left it overnight. The next
day I scraped off the softened paint to
revedl bare wood. To remove the
stripper and old paint from the turned
legs, I used 3M’s heavy-duty strip-
ping pad.

Safest Stripper also worked well on
varnish, lacquer, and latex, acrylic
and oil paints. It's sold at hardware
stores and home centers in three
sizes: pint ($3.79), quart ($6.65) and
gallon ($19.99). For details, write to

b - i — e
Paint and varmnish remover s formulated as a slow-pour, semipaste.
This pancake-batter consistency permits the stripper to adhere to
vertical surfaces without running. Apply it from a clean metal can.

Ms. Beck, Customer Service, 3M
Center, Building 223-45-01, St. Paul,
MN 56101.

stripper to work with paint brush, A 2-
to 3-in.-wide brush works best, Spread
newspaper under plece to protect floor.

To mﬂu#?lpperaﬂ:uﬂmﬂpalnl
from tumed legs and other imegular-shaped
surfaces, sorub with a 3M stripping pad.

can be left on for long periods without dry-
ing out. Remove paint with a putty knife.

This section of wall panefing had been paint-
edwith latex. Stripper not only removed the
paint, but also the factory-applied finksh.

One application removed two coats of poly-
urethane varnish down to bare wood. It also
worked well on lacquer and shellac finishes.

148
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How To Install An
ELECTRONIC IGNITION

BY MORT SCHULTZ; PM lllustrations by Don Mannes

OT EVERY self-propelled
anwer lawnmower, riding

mower or snowthrower has a
Briggs & Stratton engine, but most
do—at least the ones made in Ameri-
ca. Owners of this equipment ought to
be pleased to learn that 99 percent of
the engines manufactured since 1963
with conventional breaker points can
be retrofitted with a zero-mainte-
nance electronic ignition.

The electronic ignition unit, called
Magnetron, is the same one B & S has
put on engines at the factory since
1983. As a retrofit, the Magnetron re-
g’hlam breaker points and condenser.

e Magnetron kit (part No. 304970,
which fits any horsepower B & S en-
gine, is available from outdoor power
equipment dealers for about §15.

The electronie ignition unit perma-
nently eliminates the need for break-
er-point adjustment or replacement,
g0 more reliable starting can be ex-
pected. The ignition components are
sealed in epoxy to protect them from
moisture, oil and dirt. Unlike exposed
breaker points, therefore, Magnetron

are protected from contaminat-

ing agents. The unit often outlasts the
engine itself.

t's not absolutely necessary to re-

move the flywheel (as shown here)

when installing the eleetronic igni-

—r

1 Disconnect and ground the

cable, drain the fuel tank, and unbolt the hous-

ing which covers the flywheel. Remove the housing and the filter screen beneath It

the Mywheel Mins with the holding tool. Un-
thread the nut from the crankshaft end and
use a puller to remove the flywheel.

POPULAR MECHANICS » MAY 1559

ature primary wire and
stop-switch wire coming from the ignition
coll. Cut both as close to the breaker points
dust cover as possible.

& Unbolt and remove the coll assembly
from the engine. Cut the stop-switch wire
flush with the coll. Measure the primary
wire out 3 In. from the coil and cut it.
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B

B Carefully strip the primary wire Insula-
tion back % In. from the end. Use a knife to
scrape the varnizh from the wire, taking
care not to nick or cut It.

& Push the Magnetron module Into place |
on the armature leg untll the retalning arm
engages the angled portion of the leg and
locks securely into place.

7 Open the module wire connector using
a drill bit to compress the spring In the bar-
rel section, Inseit the armature primary and
two module wires, then release.

8 Twist the three wires together. Do the
same for the armature ground and module
ground wires. The module ground Is identl-
fled by a round terminal at its end.

9 Solder the two ground wires together
using a &0/40 rosin core solder. Then solder
the three wires at the module connector,
taking care not to meit plastic.

wires a1 close to the soldered connection as
possible. Only one of the ground wires will
be needed for this Installation.

11 Position the coll assembly back on the
engine. Slip one of the attaching bolts

through the ground wire terminal end be-
fore starting the threads.

tion, though it does afford a good op-
portunity to check on the condition of
the flywheel key. Ifthe flywheel is re-
moved, make certain to use the cor-
rect holder to prevent cooling fin

flywheel and nut. Set the
coll-to-flywheel distance to the manufac-
turer's spec with a feeler gauge. Tighten |

12 Replace the

the bolts which fasten the coll.

breakage when loosening the crank-
shaft nut., When the nut is replaced, it
should be torqued to the engine mak-
er'sspec. Don't attempt to pry the fly-
whee] off either—it will likely be

| 98 Discard the old stop-switch wire.
Route the new wire through the same path
and connect It to the switch terminal. Bolt
| the fiywheel housing back in place.

| stuck in place and require a flywheel
er, two tools cost only about

7 from the power equipment dealer.
To install the Magnetron, just fol-
low the 13 steps shown. ™
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THE BETTER HOME

Homeowners Clinic

BY NORMAN BECKER, P.E., Contributing Editor

Fresh-Alr Vent

There is a large bent pipe coming out
of the ground near my house. Is this
pipe connected to my drainage gﬁ.—
tem, and if so, can the roof runoff
flows into the gutters and downspouts
be directed to this pipe?
ED LIPINSKI
STATEN ISLAND, NY

It can be connected physically, but
don't do it. It's usually a violation of
the building code and can eventually
result in higher taxes. The bent pi

coming out of the ground is the
“gooseneck” cover to the house fresh-
air inlet pipe that is tied into the sani-

drainage system.

n many communities, the house
drain line leading to the sewer must
have a house trap (see drawing). Its
purpose is to prevent noxious gases
from circulating back through the
plumbing system.

The -air inlet pipe is connect-
ed to the house drain on the interior
side of the trap. This pipe maintains
atmospheric pressure at the trap to
ensure complete air movement with-
in the system. The fresh-air inlet pipe
can terminate either on the outside

of the foundation wall where
it should be covered with a perforated
metal plate, or as a free-standing
pipe with a return bend or gooseneck.

By directing roof runoff to the
fresh-air vent, you'll be introducing
relatively clean water into the sani-
tary drainage system, and eventual-
Iy, to the sewage treatment plant.

Each gallon that reaches the treat-
ment plant reduces the plant’s capac-
ity to treat sewage. If everyone
connected their downspouts to their
fresh-air vents, it would result in the
need for additional or larger capacity
treatment plants which would, in
turn, increase taxes. And, where
rainwater serves to recharge aqm,&rn
for municipal water supplies, your

tonable.

action would be unconsc

Cooling Fins

I've been wondering whether spray-
ing a light mist of water on the cooling
fins of my air conditioner would have
any beneficial effect on the efficiency
of the unit. As a source of water, 1

A plpe that has a goose- GOOSENECK
neck cover and Is locat- COVER
ed outside and near the paRey s
: ispartofthe FOUNDATION WALL : L
house drain venting \\ s I
system. Do not direct w !
rootrnofftowispipe.  [IELAR : 2
\ L
= ) \_‘_ — — "}:r
7 r— -
l' .
A, i
TO SEVWER :
HOUSE ; §
DRAIM PIPE =
| \ 3
| [ LE .
== | N ‘ -—
AN
L=J

could uge the condensate obtained
from the air conditioner.
FRANK M. O'BRIAN
NORTH HAVEN, CT

The principle of cooling the condens-
ercoil is a good one and is being used
in many self-contained room air-
conditioning units to achieve a
slightly higher efficiency.

The amount of condensate avail-
able from the evaporator coil varies
with temperature, humidity and
house size. There will be times when
there is too little, or no condensate
available for cooling. Therefore, it's
difficult to evaluate any savings.

Do not, however, supplement the
cooling water with city or well water.
There could be chemicals in the pota-
ble water that are corrosive and could
cause damage to the condenser fins.

Heat-Shield Ratings

We plgn to use fiberglass roof panels
to cover our back porch and act as a
sun shield. I'd like to know whether
the brown panel is more or less effec-
tive as a heat shield than the green.
Could you tell me the difference?
DIANE MOES
ELBERTON, GA

| The amount of solar energy trans-
| mitted through a fiber, feu-ss panel
will not only vary with the color, but
with different shades of the same col-
or. The thickness of the panel (weight
per sq. ft.) is also a consideration.
Zm, Division of Standard Qil,
aﬂi!red the following table for nomi-
nal 4-ounce-per-sq.-ft. panels:

Color Visible Light Solar Energy
Brown 11% 25%
Green 17% 27%

| White 69% 46%
Clear 1% 85%

The lower the solar energy figure, the
greater the heat shield, and conse-
zuenﬂy, the cooler it will be. A better

eat shield also means less light.
Your selection, therefore, should also
be based on how much shade you
want.In general, colors that transmit
less than 38 percent Total Solar En-
ergy are recommended for patio roofs
and awnings. Contact Filon at (800)
44-FILON. ™

Do you have a mni.rl.kwnr .
lem? Send it to Homeowners' Clinic Me-
chanics, 224 West 57th 8t New Yurl, 10018
Lﬁﬂ!nmﬂd be anawered biid prob-

wide interest will be discussed in the col-

um:ﬂ. 'or more home -repair and mainlenance

PM's Home I'.Tm Guide, §2 45 poatpaid,
mrurderr ular Mechanics, Boxr
mu ew York, NY 1010].
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THE BETTER HOME

Appliance Clinic

BY STEVE TOTH, Contributing Editor

Deteriorated Seal

Although my 1947 G.E. refrigerator
model No. BH-TA, serial No. 46-789-
693 is in good working order, the rub-
ber door seal has deteriorated. Can
this seal be replaced?

Also, the trigger that turns on the
light doesn't work unless it's released
manually. Would applying a spray lu-
bricant help? W.E. MAKE

CLOQUET, MN

You're in luck! A replacement gasket
for your refrigerator door is still
available from any G .E. appliance
parts distributor in your area. The

art number for the gasket is

R24X22 and it costs about $53. To
find your nearest G E. parts distribu-
tor, phone G .E. at (800) 626-2000.

To install the gasket, first unplug
the refrigerator. The old gasket is
held in place around the door by a
plastic strip. Loosen all the screws
along the perimeter of this strip just
enough to ease out the gasket. Then,
fit the new gasket around the door,
slip it under the plastic strip, and
retighten the screws.

You may need to adjust the door
latch or hinges to get the new gasket
to seal properly. To test for a good
seal, place a crisp dollar bill between
the cabinet and the gasket, and shut
the door. There should be moderate
resistance on the bill as you pull it
out. Make this check around the door
and adjust where necessary.

I don’t recommend using a spray
lubricant on your light switch. A bet-
ter idea would be to disconnect the
power supply, remove the switch and
then take it to the nearest appliance
repair and parts center. They may be
able to match the switch or provide a
similar one that will work,

Oven Won't Light
I have a Magic Chef gas range model
No. S64D-83CKXW, serial No.
2X315758829. The baking oven
doesn't light. The igniter appears to
work and the broiler operates so there
isn't a problem with gas supply. Al-
though 1 have no wiring diagram, I do
have a VOM meter. Where should 1
check? CHARLEE J. POLLOCK
BOYNE CITY, MI

To Install door gasket, loosen plastic strip, re-
moave old gasket and slip new one in place.
Then, adjust hinges and latch strike.

Your problem could be with either
the oven gas valve or the oven igniter.
To test these parts, you'll need a
clamp-on ammeter. This type of me-
ter measures current flow (amperes)
without cutting into the wire.

Clamp the meter around the black
wire, or power leg, of the electrical
supply line going to the range. Next,
turn on the brotler and wait for it to
light. You should get a reading of 2.8
{0 3.2 amperes on the meter,

Next, turn off the broiler and turn
on the oven. The igniter should glow
and the meter should read between
2.8 and 3.2 amperes. If it doesn’t,
then the igniter is probably causing
your problem. Even though it may be
glowing, it may not be getting hot
enough to ignite the gas. Therefore,
the gas valve will not open.

If you're getting adequate current
to the igniter, then the gas valve is the
likely cause of your problem and
should be replaced.

Replacement Racks

My 24-year-old KitchenAid dish-
washer model No. KDS-14PNF, seri-
al No. 983236 works fine but the racks
need to be replaced. I can't find them
anywhere. Can you help? A REID

SAN DIEGO, CA

frame. T

After much research, I found that the
racks for your dishwasher are no
longer available. As a rule, function-
al parts such as the timer, motor,
door seals and racks are stocked by
the manufacturer for a period of 10 to
15 years after the appliance has been
manufactured.

However, to save your dishwasher
from extinction you may be able to re-
pair the racks yourse f If the tines
that hold the dishes have broken,
they can be replaced by brazing a
short length of enat hanger wire to the
, the new piece should be
sanded and cleaned. A dishwasher-
safe liguid-vinyl coating can then be
brushed on. The coating is available
from any KitchenAid parts distribu-
tor for about $11. The part number
for the coating is 675506. This prod-
uct can also be used to touch up any
cuts or cracks.

If the tine tips have peeled off, you
can get a repair kit from KitchenAid
that contains small vinyl caps that fit
over the tips. It includes enough tips
to repair two racks. The tine tip re-
pair kit is part No. 675576 and costs
about $11.

Product Alert

Owners of Whirlpool under-the-
counter dishwashers model Nos.
DUT400XS-0, DUT600XS-0,
DUT800XS-0, DUS00XR-0 or
DUS000XR-1, should contact an
authorized service center, or eall
(BD0) H41-6746, to to have
the selector switeh replaced at no
ﬁhm.

The pushbutton selector switch
on these madels could, under the
right conditions, catch fire. The
model number can be found on a
plate located along the right front

of the tub.

'Blt{auul suggests that until
modified, owners should not use
their dishwashers. They should
shut off the power to the appli

or leave the door unlatched.  PM

If you have a problem with an: lance, send
to aance Clinse, Mechanics, 224 West
5 New York, 10018, , buf letters
cannot be answered ;’ndt'u&dm& roblemas of
wwicte inderest will be discussed in thiscolumn.
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527 IN REBATES
OUGHT TO GET
YOUR
ATTENTION.

—Chuck Yeager

AC-Delco rebates give you seven great reasons for giving your car

a good going over this spring. And between May 10 and July 16, 1989, you can get
back up to $27 in all—on the full line of AC-Delco products listed below.

Of course, it always pays to use AC-Delco parts. They're designed specifically

for your car. They're made for longer life, and backed by nationwide warranties.*
So get in tune with AC-Delco’s big spring rebates.

For your nearest AC-Delco retailer, give me a call at 1-800-AC-Delco.

AC-DELLO.
THEY DON'T JUST FIT. THEVY MATIH.
) = Fe =3

Deloo
OEMERAL MOTORS CORPORATION

*See your AC-Delco dastnbutor los
I'Ill:III!.III:Il Turer s imiled Worranisas

© G

DURAGUAF

Vil Filte

ML GASKET, TIGHTEN 2/
AFTER GASKET CONTACT
CHFCK ENR | EANS wARE



.‘.'ipr'{'ial Advertising Section

Auromonvs RENEWAL Gums

How To Restore
Your Car’s Looks,
Vitality And Value

IKE MOVIE stars |

and racehorses,

automobiles are |
particularly suscepti- —
ble to the ravages of e
time. Unlike movie \\ 3 & 72

stars and racehorses, |% \1 .
however, they are ca- -
pable of recapturing many 1

elements of their youth
—their beauty, for exam-
ple, or their speed—with
a little help from their
friends. And that's what
the 1889 Renewal Guide is
all about. Though it's ob-
viously impossible to roll
back the miles or the
years, it is possible to re-
store your car's cosmetic ap-
peal and, more important, its value,
Whether you want to make yvour old
car more attractive to potential buy-
ers or simply more rewarding to own
and drive, the pages that follow have
something for you—inside, outside,
under the hood and at ground level.
Generally speaking, the guide is
broken downinto three main sections.

Aftermarket seats can enhance your car's interior,

POPULAR MECHANICS » MAY 1987
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Accessory drive beits must be Inspected regularty.

The first deals with the areas of the
car that provide pleasure for the eyes
and the ears. The second concerns the
powertrain, and how to get the most
out of it. And finally, there's the chas-
gis—tips designed to make your car
handle better and to escape the neg-
lect that seems to be fostered by to-
day's extended service intervals,
Within these three sec-
tions, our suggestions fall
into two general categor-
ies—those intended to up-
grade a particular area of
your car's performance
and/or appearance, and
those intended to extend
its lifespan,

There's another mes-
sage here as well, While
the guide is aimed primar-
ily at neutralizing the ef-
fects of time, many of
these chapters apply
equally to late-model
cars. Even though the in-
dustry seems to be condi-
tioning us to believe that
most automotive work is
now limited almost entire-
ly to professionals with
highly specialized equip-
ment, the truth is that the
do-it-yourself mechanie,
with basie tools, can still
care for his car from top to
bottom.

O —

ONE
IREATMEN]

OPEMNS
eLOGGED
INJECTORS

RESTORES
LEIST
FOWER

M

concntuareo FUNELL
INJECTUR

il

DAMCER
i

The power
to merge.

Do you trust your car to per-
form well on the on-ramp? Does
it accelerate smoothly? Hit cruis-
ing speed quickly?

If it doesn't, dirty fuel injectors
could be robbing your engine of
pOWer.

But one bottle of STP* Super
Concentrated Fuel Injector Cleaner
quickly dissolves deposits and
unclogs grimy injectors. It helps
restore lost power and improve
acceleration. Helps eliminate
tough starts and rough idling, too.
And it's so easy to
use, just add it to
your gas tank.

And when
your car performs
better, you feel
better about driving.
Now that's a nice
balance of power.

FIRST
I3 s
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AR design-
ers rarely
speak with

one voice, and it's a
good thing. If they
did, we'd all be driv-
ing cars that would
be virtually indis-
tinguishable from
one another.

However, if
there's one unifying
theme in world
automotive design
today, it's a general
preoccupation with
aerodynamics. And
if there's one uni-
form effect pro-
dueed by all this
emphasis on aero,
it's confusion.

C4 numbers pro-
vide an excellent ex-
ample of this phenomenon. Every
manufacturer in the business is work-
ing full-time to produce vehicles with
low eoefficients of drag, an exercise
that impacts both fuel economy and,
more important, advertising brag-
ging rights.

However, C; values alone provide
only a limited picture of a vehicle's
aerodynamic properties. Two cars
might share identical C; values, for
example, but have vastly different
aero qualities owing to differences in
their respective frontal areas.

To get a true index of how slippery a
particular car is, C4 has to be multi-
plied by frontal area (Cy x FA). And
even then the picture that emerges is
only partial, sinee it furnishes no in-
formation on the relationship be-
tween airflow management and
handling.

This last part is of particular impor-
tance when you're considering the ad-
dition of aftermarket body parts to
your car, When you add something to
the exterior—particularly at the
front or rear—you're going to alter
how air flows over and under the
body. For better or for worse, the car
is going to perform differently,
though the difference would be diffi-
cult to assess outside a wind tunnel
—or at the upper limits of a particular
car’s speed capabilities.

Aero Updates

Alrdams with fog lights lend aggressive look but are vulnerabile to curbs and drivewsys.

One thing is a 95-percent certainty.
Most add-on wings and airdams are
going to take a bite out of your car's
aero efficiency. The engine will have
to work just a little bit harder to push
aside the same amount of air, which
translates as a negative (though
gmall) impact on fuel economy.

Virtually every add-on available to-
day traces its heritage to racing,
where aero concerns have more to do
with improving the car's ability to
stick to the road than with how well it
knifes through the air.

Airdams, for example, will general-
ly increase C; and sometimes even
frontal area, but they provide the
benefit of limiting airflow beneath the
car, thus reducing lift at high speeds.
Similarly, a rear deck spoiler, like the
ones employed by the good ol’ boys of
NASCAR, can reduce rear-end lift,

But the real truth is that we want
flaps, tabs, spats, rocker panel exten-
sions and spoilers because they lend
an aggressive, distinctive appearance
to our cars. Whereupon several other
purchase considerations come to
mind.

Tops on this list is materials. Parts
exposed to regular bumps and
gerapes, such as front or rear air-
dams, have to be flexible enough to
bounce back from abuse but still re-
tain their shape and finish. Fiber-

glass-reinforced
plastic, such as the
body panel material
uged on Fieros and
Corvettes, is the
best bet here.

However, plain
old garden-variety
fiberglass can still
make sense for use
in low-exposure ap-
Elicatinns where

igh rigidity is the
primary consider-
ation, such as rear
deck spoilers.

Paint is another
concern. Some ma-
terials require only
minimal prepara-
tion for painting.
Others require ex-
tensive sanding and
priming, and even
then resist certain kinds of paints.

The best bet here is to read the
paint guidelines furnished with the
pieces, and to get some advice from
your friendly loeal paint shop.

How the aero pieces attach to your
car's body is another important factor
for you to consider before you make a
purchase. Some systems employ
small bolts and other fasteners that
require a certain amount of drilling.
While this method of attachment is se-
cure, it can provide windows for rust
to begin wm!l]dng on the body panels.

To avoid this problem, thereis a
trend in the aftermarket toward sys-
tems that rely partially or even en-
tirely on adhesives. The only
potential drawback to keep in mind
here is that you might want to restore
the ear to box stock condition some
day. Modern adhesives are tenacious,
and difficult to remove cleanly.

The question becomes whether you
want to fill a few small bolt holes or re-
finish entire panels.

Finally, you should also ask your-
self whether this is a job you can han-
dle on your own. Qur suggestion is
that the mechanical aspeects of the job
—attaching the new panels to your
car—are well within the range of most
do-it-yourselfers, However, gettinga
good paint match is tricky, and we'd
recommend hiring a professional.
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SPRAY ON
THE POWER.

A dirty carburetor, choke, or linkage can rob your
car of some great performances.

So before the power goes out of your car, spray
on the power of Jet-Spray Gumout® Carburetor And
Choke Cleaner.

Jet-Spray will wipe out dirt build-up on linkages,
and in your carburetor, choke, and PCV valves.
Putting a stop to rough idling, hard starting,
stalling, and E:u-i--; of pep.

Use Jet-5pray whenever you check your air
filter—or about every 3000 miles. It's America’s #1
best seller.

So if you expect great performances out
of your car, spray on the power. The power
of Jet-Spray Gumout®

Another Quality Product of the Pennzoll Products Company
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VER THE LONG run, no
single factor contributes
more to your satisfaction

with the car you drive than a comfort-
able, supportive seat. Viewed from
this perspective, you could think of in-
terior accommodations in the same
way you might regard engine per-
formance or suspension tuning—a pa-
rameter to be tailored to your
individual needs and desires.
Properly designed seats offer far
more than simple pampering. They
ghould also provide sup-

Smart Seats

the difference in the world on a long
drive—particularly if you have lower
back trouble—by placing a cushion
where your spine needs a little help.
Look for this feature in aftermarket
seats. Most offer a mechanically oper-
ated cushion or an air-adjustable blad-
der (up to three of them in some top-
line seats) that’s buried within the
backrest.

Fitting a set of aftermarket seatzin
your car may give you other adjust-
ments, too. Seatback angle and fore-

It eould approach as much as $§4000
per seat, so a pair of them might very
well run more than the car’s initial
purchase price.

A more realistic price range for a
good set of seats is on the order of
$1000 to $2000.

Seat construction technique is an-
other element that merits serious con-
gideration when you're shopping—it's
an important index of quality. Look
for models with steel framework.
Whatever the outer upholstery you
choose, it should be

ort which keeps you
rom dangerously shift-
ing around under the
forees of hard cornering.
By allowing you to brace
yourself against the
thigh or torso bolsters,
yvou're better able to
maintain control in an
emergency—or in any
maneuver, for that mat-
ter. That's the reason
you always read so much
about the quality of seat-
ing in road test reviews.
Comfort, of course, is
an important consider-
ation for any driver, but
it's not all just personal
gratification, either. A
well-engineered, ortho-
pedically designed seat
contributes to the active
safety features of a car
by helping to keep the
driver awake and alert
at all times. After all,
the seat is the last ele-
ment in a car's suspen-
sion system. If it can

e Sl

AR B S m e
- 4

£

s

backed by a moisture-
absorbent layer which
allows adequate air eir-
culation. Most seats use
molded foam cushion
materials, but if steel
springs are used, too, s0
much the better. Stay
away from fiberglass
shell racing seats. They
may have the look you're
after, but they're de-
signed for light weight,
not all-day comfort.

By their ergonomic
shape alone, a good pair
of custom seats will do
wonders in dressing up
the interior environ-
ment of your car. You
can take it a step further
by specifying leather
covering or, in some
cases, material that will
match the present up-
holstery.

To embellish the cus-
tom look of aftermarket
seats you've installed in
the front of the car, re-

INFLATABLE
BLADDERS

effectively absorb some
of the small bumps and
i’igg]:ea of the road, the driver will be

ess fatigued on a long journey. And
firm, properly placed supports for the
legs and back will help reduce muscle
strain.

Automakers have become much
more aware of the marketing edge af-
forded by good seating in the last few
years, and many new cars are avail-
able with optional sport seating.
However, your car may not have
come with these amenities. An ad-
justable lumbar support can make all

This aftermarket seat has multiple inflatable bladders for adjustability.

aft positioning are the basic
necesgities, but with careful shopping
you could add an extendible seat base,
adjustable thigh and side bolsters, as
well as multiple height settings for
the seat base and headrest.

Heated cushions are available as
well, a wonderful way to take the
frosty edge off a cold morning while
the ear's heater is getting up to full
steam. Power controls for seat move-
ment are available, too, though they
add up to a breathtaking bottom line.

cover the back seat with
the faney logo-embroi-
dered material offered by some high-
end seat builders.

Be certain to order the proper
mounting hardware and seat rails
necessary to adapt the seat to your
car. Tailor-made brackets are often
available for popular models, but old-
er or limited-production models may
require more involved installations.
For obvious safety reasons, make
sure that the seat is mounted as se-
curely as—or better than—the origi-
nal factory seat.
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Traffic redar doesn't say which car is being clocked, it merely flashes a number. The radar operator must then try to determine which vehicle produced the reading.

Why radar makes mistakes.
How to protect yourself.

Allhnugh nine different errors have been
documented for traffic radar, the most common
source of wrongful tickets is mistaken identity,

It's hard to beleve, but traffic radar does
not identify which vehicle is responsible for the
spead being displayed. It shows only a speed
number and nothing else. The radar operator
must decide who is to blame.

How radar works

The radar gun is aimed at traffic and it
transmits a beam of invisible radar waves. Each
maowing object within range reflects these invisibie
waves back to the radar gun. Using the Doppler
principle, the radar calculates speed from the
reflected waves.

Traffic radar Is blind

Traffic radar works differently from military,
air-traffic-control, and weather radars. The others
use notating dish antennas in order (o track many
objects simultaneously.

Traffic radar uses a far smalier, far cheaper,
gun-shaped antenna. This simplification requires
traffic radar to ignore all reflections but the
strongest. The number displayed is spead
calculated from the strongest reflection.

The best guess

Remember, these reflections are invisible.
Truck reflections can be ten times stronger than
car reflections. How can the operator know for
sure which vehicle is responsible for the number?

The truth is, he can't be sure in many cases.
The result is mistaken identity. You can be ticketed
for somebody else’s reflection.

Self defense

The only way 1o defend yoursell against
these wrongful tickets is to know whan radar is
operating near you. Others agree with this
method. In his verdict upholding a citizen's right
to use a radar detector, Judge Joseph Ryan,
Superior Court, District of Columbia, wrote:

“If govemment seeks to use clandesting
and furtive methods o monitor citizen actions,
it can ill afford to complain should the citizen
insist an a method to effect his Aght to know he
is under such sunveiilance.”

Wa can halp

We specialize in radar warning. And Escort
and Passport do far more than simply find radar.
Upon radar contact, the alert lamp responds
and the meter shows radar signal strength. At
the same time, you will hear an audio warning
—pulsing slowly when the radar is weak, quicker
as it strengthens, then constant as you approach
close range. When you know exactly how strong
the radar waves are, you'll know when the radar
unit is near enough to actually have you under
survelilance.

Expart's Cholce

Escort and Passport are the most effective
radarwarning Instruments available. But don't
take our word for it. Car and Driver, Popular
Mechanics and Rounde! magazines have each
published independent tests of radar detectors.
And each gave us the highest ratings. Just call us
toll-free and we'll 2end reprints of the complete
tests, not just excerpts or QuUotes

We're as close as your phone

We sell directly to you, and we guaraniee
yvour satisfaction. If you're not entirely satisfied
within 30 days, return your purchase, We'll refund
your monay and shipping costs.

To order, call toll-free. Orders in by 5:00 pm
eastern ime go out the same day by UPS and
we pay the shipping. Overmnight delivery is guar-
anteed by Federal Express for only $10 extra.

Call now, and the best defense against
wrongful tickets can be in your car tomaorrow.

Order Today

TOLL FREE 1-800-543-1608
{Mon-Fri Bam-11pm, Sat-Sun $:30-6 EST)

L] &8 (R

wdliirdal L Pis

By mail send o address below, All arders
processed immediataly. Prices slightly
higher for Canadian shipments.

Pocket-5ize Radar Protection $295

PO rel, Ao $1E.J3 tas |

ESCORT

HADAR WARNING RECEIVER
e e

The Classic of Radar Warning $245
Oheo Fres. B $13 48 fa)

Cincinnati Microwave

» Department B0GE50
One Microwave Plaza
Cincinnati, Ohio 45249

L 1 BRI O

Far our free engineering report “TRAFFIC RADAR: How it works, and why it gels wrong readings.’ call us toll free 1-800.543.1608.
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Sound
Installations

UTTING ON the hits
—whether they be those of
Mozart, Madonna or Monk
—can create an environment as im-
portant to driving as a soundtrack is
to a movie. Music can make an old fa-
miliar car or road seem like a whole
new experience.
Unfortunately, a
great many of the mu-
sical components of-
fered as standard
equipment in cars can
often contribute more |
to listener fatigue than §
listener enjoyment.
True, many car compa-
nies are now offering |
premium sound sys-
tems, but these sys- |}
tems are not available |
on all car models.
Elaborate car audio
siatems are principally
the province of car
companies installing
them at the factory or
of retail autosound spe-
cialists offering after-
market equipment.
Multispeaker installa-
tions involving sepa-
rate amplifiers and
other gear are best
done by knowledge-
able installers. A de-
tailed knowledge of
metalwork, wood-
working, upholstery
and acoustic principles
are often needed to
perform the successful
high-end installation.
Simpler car audio in-
stallations, however,
can be done by the do-
it-vourselfer, because
the car companies have done much of
the work for you. If the basic radio
and speakers are already installed,
then it is simply a matter of replacing
the original equipment with better
gear. Even if there is no radio or
speakers in the car, don't worry.

Bomewhere in the dashboard there's a
plastic plate concealing the radio
opening. Likewise, speaker cutouts
are Ekelﬁ:o be in the doors and in the
rear pae

Assuming that some original sound
system is in place, then the quickest !

ge shelf.

Careful planning. artful surgery and an eye to detall can give you a custom stereo
instaliation that Improves on the original factory boom bosxt.

way to sound improvement generally
involves upgrading the speakers. The
first thing to do is check the dimen-
sions of tEE existing speaker or cut-
out. The size of the speaker hole will
vary according to the type of ear and
its location in the car.

| same size speaker holes in the front

Generally, there are smaller speak-
er holes in the doors and larger speak-
er cavities in the rear package shelf.
Smaller cars, however, may have the

and the rear.

While fitting the regulation size
speaker into the appro-
priately sized speaker
hole is the easiest route
to go, you may have
other options. Some af-
termarket speakers
have extremely thin
mounting depths. A
i%%-in. speaker of this
type, for example, ean
often be mounted in a
space designed for a
HY-in. speaker. The
larger the speaker, the
better the sound sys-
tem's bass response is

= apt tobe.
While a Ilarger
speaker generally

means better sound,
you'll soon discover
that even smaller af-
termarket speakers
can offer superior per-
formance. Quality af-
termarket speakers
generally divide low
and high musical fre-
unencies between two
ivers. A b¥-in. coax-
ial, for instance, di-
vides the musical
gpectrum between a
smaller high-frequen-
ey tweeter and a larger
low-frequency woofer,
both of which are
mounted on the same
axis. Larger speakers
add a midrange to han-
dle middle frequencies. Speaker wir-
ing isn't all that complicated. For door
speakers, try to run the wires
through existing holes, taking care
that the wire is protected from metal
edges with rubber grommets,
r."{m_f' turn lo page 162)
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FORTHE SAME REASONS
NO ONE WOULD PAINT THIS CARWITHA
YOU SHOULDN'T PAINT YOUR HOUSE WITH ONE.

Look what happens when this car is painted
with a brush. You get drips, brushmarks and un-
even coverage. That's why, when you paint your
house, you should use one of the revolutionary
new Wagner Power Painting systems.

We've always been faster. Now we're even better.

Not only are we up to 80% faster than old
fashioned brushes and rollers, but our powerful
new forced-air cooled motor creates a finely
atomized spray for a smoother, more professional
finish. Make quick work of siding, shutters,
fences, decks — even wicker furniture,

i
|

No one can match our improved features.

QOur new backpack paint container is
perfect for big jobs. And our exclusive
new push-button selection of spray
pattern widths gives you precise,
electronic control.
We even have three different spe-
cialized spray tips, including a new

2

._!_'_'

Wide Angle tip for large paint jobs, a new adjusta-
ble stain tip for improved performance with oil-

based stains, and a durable all- w ? 9

purpose ceramic tip with a life-
time guarantee.
The best way to paint. Period.

The new Wagner Power Painting Systems
give you faster, more professional results on almost
any painting job. Sokick the brush |
habit. There is no betterway  butor
to paint.

For more information,
check the paint or hardware
department of your local
home improvement retailer.

A
WAGNER

Not just a whole lot faster.
A whole lot better.”
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Our filters are good
for coffee.

Buy two Fram ﬁlhﬂﬂpmam two Fram p

between Aprl 15 and July 8, 1080, and geta Diter

Coleman picnic jug. Free.*

=

*$1.00 s hvppeng and handling

SOUND INSTALLATION | Continied from page 162)

Wires running to the rear deck can be concealed be-
neath door sills and carpeting. In most cases, you'll have
to remove the rear seat to do the installation properly.

The two best ways to wire speakers are (a) soldering
the wires directly to the terminals or (b) using spade ter-
minals soldered or erimped to the wires and then slid
over the speaker terminals.

Signal quality can also be improved by replacing an old
radio or cassette receiver. If your music source is only a
radio, then a cassette receiver will immediately expand
your musical options,

As with speakers, the size of the radio hole has to be
measured since this can differ from model to model. Kits
are available to make smaller cassette receivers fit into
large holes. Fitting a large cassette receiver into a small
hole obviously requires some cutting of the dashboard.

Cassette receiver installation is anything but stan-
dardized from car model to car model, While all head
units are installed either through the back of the dash-
board or through the front, there are at least 10 different
types of radio openings, each entailing subtle subtypes.

Changing head units can be a chore, but it can repre-
sent a substantial upgrade in the performance of an audio
system. While audible frequencies range from 20 to
20,000 Hz, many inexpensive cassette receivers typically
offer performance between 50 and 10,000 Hz,

More expensive cassette receivers also offer more con-
venience features, Dolby noise reduction and output
jacks that make it easier to add an amplifier to the system
at a later date. The added amplification gives the music
greater clarity at low-volume levels—or lets everyone
know vou've arrived when it's cranked up full blast.

162

Sound Installations

CD Or Not CD

HE BEST SOURCE of high fidelity music today is

the compact dise. Yet while CD players are becom-
ing increasingly affordable for the home, they are still a
relatively expensive proposition for the car.

There are basically three ways to put CD sound into
your ear. Clarion's 5630CD tuner/player illustrates one
methodology. The unit, which lists for $829.95, combines
an AM/FM tuner, CD player and 20-watt-per-channel
amplifier in a single chassis. Models like the Clarion
5630CD are for the real CD enthusiast who is no longer

Depending on
the layout of
your dash or

console, you can
add a CD player

to your auto

| sound system and
have it appear as
integrated as a
factory unit.

Our plugs and wires will
make you chgqge

Buy Autolite spark plugs and Power Seal spark
plug wire sets between April 15 and July 8, 1989, and
get cash rebates—25¢ per plug, $3.00 per wire
sets, up to $10.00 total.

POPULAR MECHAMICS ® MAY 1989
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Our brakes can

“$1 O stupmiry arnl urding.

sembly that reads the musical information encoded on
the CD floats on four silicon-charged hyperdampers that
absorb vibration. When the disc is ejected, however, the
optical pickup assembly locks onto the chassis to prevent
unnecessary movement, This type of construction is im-
portant in models like the CDX-R79 that are designed as
pull-out pieces for easy removal from the dashboard for
safekeeping.

CD players are the most expensive components that
can be included as part of a car audio system, Keep in
mind that there is also a hidden eost involved as well,
since CD players require the use of a separate amplifier.
This is particularly true of player-only and CD changer
models as they do not have any built-in power.

Models like Clarion's 5630CD do have some amplifiea-
tion but these models are not designed to power an entire
system. The 5630CD is designed to power a front pair of
speakers. A separate amplifier would still be needed to
power a rear pair of epeakers in a typiecal 4-speaker in-
stallation. Prices vary according to power ratings.

Car CD players delineate themselves from the compe-
tition with a variety of features. Some models use a high-
er oversampling rate than others. The higher the
oversampling rate the more effective is the removal of
spurious noise that might affect the quality of the signal.

THER CAR CD models, like the Sony CDX-R77,

add unique features such as a tuner timer which en-
ables you to preprogram the unit to turn on the radio at a
specific time, The CDX-R77, as well as Sony's CDX-RT9,
can also play the new 3-in. CD singles without an adapt-
er. Whichever type of CD player you choose, though,
you'll be dealing with car audio’s high end, both in terms
of performance and price.

listening to music on cassette, If you still have an exten-
give cassette library that you want to listen to, you may
want to add an auxiliary CD player like Sansui's CD-i
listing for §729.95. Models like the CD-6i interface with
an existing cassette receiver. In this type of system, you
have three signal sources at your command—radio, tape
and compact dise.

Some cars, though, don't lend themzelves to the addi-
tion of an extra component like the CD-6i simply because
there isn't enough space in the dashboard. The best op-
tion under these circumstances is a CD changer. Offered
by companies like Pioneer, Sony, Technies and others,
CD changers are roughly the size of a tool box and are
meant to be installed in a trunk or other remote location.

Depending on the brand, CD changers store between
six and 12 dises. Access to each dise is commonly done via
a wired remote control connected to the actual changer.
In most instances, the remote control is small enough to
get a Velero mount on the dashboard. The controls on
some newer cassette receivers can also be used to oper-
ate a CD changer, provided all the equipment is of the
same brand. List prices vary from $650 to $1000,

C D PLAYERS ARE more sensitive playback devices

than are cazsette players. While most manufacturers
do a superb job of isolating the CD player from vibration,
the machines may skip momentarily due to the sudden
shock induced by a sharp bump, for example. The music
los= will only last a second or two, however, as the optical
pickup mec}}';anism inside the CD player quickly returns
to the spot on the disc where playback was interrupted
and continues playing.

Automotive CD players are also designed to be pro-
tected from abuse even when not in use. During playback
in Sony's CDX-R79, for instance, the optical pickup as-
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(3 DISCOUNT PRICES
-~ ON WORKSAVERS!

S.h'ln Good Thry 57H /B8

8 HP Tecumseh enging has
cast iron sheewe. 100%

e ineings. Fecoil
Brggs. Hem # 10996 ﬂmwmn #15428.
sae $159.99 MHH.H
Band for your
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Save
20 to 50%

Famous r &
Name Brands!

Send for your FREE HM;! Discount '
Tools, Parts and Equipment Catalog!
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AUTOMOTIVE RENEWAL (G UIDE

I PO B-ux 1219 Burnsville, MN 5{533?-0219 '

+:Northern’

Where the Pros and Handymen Shop
ORDER TOLL FREE
1-B00-533-5545 inmnei2-894-8310

w
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Goop
Makes
Spots
Disappear

With

E VERY MILE you drive will be

spent looking out over your

car's direetional control
input device, so it should be a pleasing
view, right? The steering wheel, too
often shortehanged in a vehicle's inte-
rior design scheme, is also one of the
most unchanged features of automo-
biles through their existence. Even
show cars, with their jet fighter con-
trol pods, come and go, but the driv-
ing public sticks with a basic
configuration that needs no revision.

Long ago, the tiller was shelved for
today’s spoked rim. Similarly, an un-
attractive factory steering wheel can
be easily replaced with a unit of grati-
fying tactile sensation. You name it
—wood rim or leather, fat wheel or
thin, blacked out or polished to a
gleam.

This isn't all cosmetic indul-
gence, either. Stepuptoa
“smart” wheel and
you'll get infrared
controls for the
stereo system
to easy-to-use
switches for the
cellular tele-
phone. You can
go down in diam-
eter to get a
gsports-car grip
and a little more
thigh clearance to
boot. Shop around
and you can even add a
tilt option to the deal.

That’s not to say
there aren't some
catches, though. There
are even specialty aftermarket bou-
tiques supplying custom steering
wheels to fit airbag-equipped luxury
cars, though the price tag approaches
the cost of a modest vacation. If that's
not exclusive enough for you, addina
matching shift knob for the peak of
luxury embellishment.,

Experience, helped along by a
touch of comimon sense, says that for
:11I the beauty of highly polished ma-

hogany, it is still a leather covering
that offers the most comfortable grip.
A thickly padded, oval-shaped wheel
rim ig more natural to grasp than a

Steerin

Sporty, leather-wrapped steering
wheel personalizes your car.

Style

thin round one. Center hubs and
spokes are a matter of personal taste,
but safety considerations dictate pad-
ding and soft edges rather than sharp
metal spokes.

There's a reason that racing drivers
use fat, padded wheels. The interior
of a racing car is usually as cramped as
an Irish bar on St. Patrick's day, and
the smaller diameter helps. But the
smaller wheel reduces the amount of
elbow swinging, and also the amount
of precious time needed to make
steering corrections. The thicker rim
helps to improve the “feel” the driver
has for the road. And in longer races,
a thicker rim is less likely to cause
blisters as well.

The disadvantage of a smaller
wheel is in the increased effort to turn
it, but the most universal use of power

steering today obviates that.
Prices range from the
, $29.95 discount store
S chrome-and-metal-
BN, flake-vinyl specials

to nearly a thou-

sand for semicus-

tom “signature”

""!!_:"'—1 models, pat-

terned after
some famous rac-
ing driver's fa-
vorite. The better
versions will come
with a kit to adapt
them to your particu-
lar vehicle, and pur-
chasing a new kit will
permit you to swap
the wheel to another
vehicle later.

Fasteners of all types are hidden
behind the horn pad covering, so
you'd better have a look at the factory
shop manual before attempting re-
moval of your original steering wheel.
From that point on, a steering wheel-
puller will be needed to disengage the
hub from the steering shaft splines.
Observe the factory-recommended
torque figures for the center attach-
ing nut, too. This is no place to fool
around. Be sure to save the original
steering wheel for reinstallation
when it comes time to trade for some-
thing new.
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FOR THE SAME REAS.N

New! TRUCK GUARD:" Custom-made for trucks.

You could have bought a car. But you wanted something extra. That
extra character and individuality that puts you on a different road
from the rest. So you bought a truck. And now there’s an oil to
match: specially formulated by Shell engineers to relieve high-rey,
hot-engine stress common to trucks. Shell’s new TRUCK GUARD
10W-30 Motor Oil seals, cools, lubricates and protects the engine in
your truck, 4-wheel drive, van or recreational vehicle under severe
operating conditions. TRUCK GUARD has been road- and race-

tested in the Baja 1000, in the Jeep Comanche of 1988 SCORE’HDRA
CLASS 7 4x 4 Champion Mike Leslie. It is also APl SG/CE-rated—
the highest category available—and exceeds the requirements of all
engine manufacturers. So if you picked a truck, pILIn. an oil for the
same reasons. Shell’s new TRUCK GUARD. It's not made for cars,

And neither are you,

Experience the Difference




To get a good idea
of what a great
idea we have in

Image
Watches. ..

paste
your color
logo here.

OR EVEN BETTER

Send us
your color logo

Ay size lefiethead, pholo, Beochure, artwork)

along with $16.50, and
we’ll rush you a

personalized working

quartz watch sample as
our convincer!

Your company logo in full col-
or is the dial of a handsome
wristwatch. Goldentone case,
leather strap, battery powered
quartz movement with 1 year
limited warranty. Men's and
women's sizes. Remarkably
inexpensive even in small
quantities,

A timely idea lor =

* [ncentive

*= Premium
Dealer/Loader
Business Gift
Convention or

Meeting Giveaway

L I

Catalog sheet and
details on request.
Lt 2 samples per company @ S50 ea

IMAGE waTtcHES, INC.

(manufaciurers masier walchmakers)
127 E. Pomona Blvd.
Monterey Park, CA 51754
Afin: Mr. Bain
(213) T26-8050

gam-5pm Mon-Fri Pacific Coast Time
Money Back Guarantee

I&h
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Windshield
Scratch Removadl

OMETIMES you hunker down

in the seat so you can see under

it. At other times you stretch
yourneck so you can see overit. When
that becomes too uncomfortable, you
cock your head to one side so you can
see around it

That annoying wiper scrateh in the
windshield. It's more than a cosmetic
blemish—it's a potentially dangerous
distraction.

If a windshield seratch is deep
enough to catch your fingernail, re-
placement may be the only cure, But
minor seratches can be polished out,
and you'll save plenty.

We tested a glass polishing kit man-
ufactured by The Eastwood Co. (P.0.
Box 296, Malvern, PA 19355), a sup-
plier of automotive tools. The kit con-
sists of a felt polishing wheel and a jar
of special fine-grain oxide powder.

After it has been soaked in water
for 1 hour, the felt polishing wheel is
mounted in a low-speed polisher or a
power drill that operates at less than
1500 rpm. We used a drill with %s-in,
chuck, which runs at about 1100 rpm.
The polishing ecompound is mixed 2:1
with water to form a slurry.

Wash the windshield thoroughly
before you begin—any residual dirt
that mixes with the slurry can cause
scratching. Apply the slurry to a sec-
tion of the windshield with a clean
paint brush, spreading it evenly in a

o ] i TS
L s i

thin coat, We found that dividing the
windshield into quarters worked
well. But make sure you paolish evenly
and overlap the previously polished
areas.

Apply a substantial amount of pol-
ish to the felt wheel and spread it
evenly over the flat polishing surface.

Poligh the windshield with a circu-
lar motion, rather than a straight
back and forth pattern. Keep moving.
If you concentrate on one area you
could wear a groove into the glass.
Don't apply pressure, let the weight
of the drill or polisher do the work or
you could overheat the glass and
crack it,

Have a shallow bowl of water
handy. When the slurry begins to dry
out, dip the wheel into the water and
continue. The polisher should run
gmooth and free. If it's slowed down
by the slurry, you're probably run-
ning too dry.

When you've polished the entire
windshield, check your progress by
hosing away the compound. Then, if
necessary, reapply slurry and contin-
ue polishing until vou're satisfied with
the results, but remember that you
won't be able to polish out deep
seratches or stone chips.

Onee you're happy with the view
from behind the wheel, simply wash
any remaining compound with mild
goap and water.
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Champion Carb & Choke cleaner.
Nearly 3 times more powerful than the competition.

Recent tests have proven that Gumout doesn't completely live up

to its name. It fails to remove all of the gummy deposits that clog a
carburetor.

Champion Carb & Choke Cleaner, on the other hand, is almost
three times stronger than Gumout. It effectively removes more deposits
than Gumout. And does it in half the time.

In the end., vour carburetor will be cleaner. Power will be restored.
And your car will run smoother and more efficiently.

So next time you really want to get gum out, use Champion.

For vour nearest Champion dealer call The Connectior at
1-800-333-3000.

CHAMPION. TUNE-UP PRODUCTS YOU CAN RELY ON.

- = W -
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Rust Abatement |

car on a day-to-day basis, it's go-
ing to collect an assortment of
stone chips, door dings and seratehes.

I T'S INEVITABLE—if you use a

And your car’s paint is its first line of ]

defense against rust. Any
Elace where the paint is bro-

en, rust can establish a foot- |
hold, and once rust has |
perforated the metal, you're
due for an appointment with
a body shop. There you will
be subjected to the not-so- |
tender mercies of someone
with & pair of tin snips, a
welder and no regard for
vour bank balanece.

The way to avoid this, of
course, is to catch the prob-
lem before the metal is gone.
It's possible to repair most
minor chips in an hour or
two, in the privacy of your driveway,
and you'll be hard pressed to see the
repair,

Daon't even think of using anything

except antomotive primer and paints.
Rust-Oleum is terrific for a rust
swing set, but it's not compatible mtj’;
the solvents in the paint systems used
0T CArs.

surface rust and loose paint, right
down to bare metal. Use a sharp awl
or knifepoint, but be careful not to en-
large the chipped area any more than
you have to,

Rust can be treated early with 3M's Rust Avenger.

product, available in dis-
count stores and auto parts
stores, that will combine
chemically with the lingering
rust and stabilize the surface
of the metal. Follow the label
directions. Skipping this
step is not recommended if
you live anywhere it rains or
they use salt on the road.

sing an automotive pri-
mer/surfacer and a small
brush, carefully prime the
metal, again being careful to
remain within the confines of
the existing chip.

If you do get any paint on the shiny
part of the car, wipe it off with paper
toweling. It may be necessary when
you're finished to use rubbing com-

The photo shows a 3M
A

You'll need some primer and
touchup paint in those little finger-
nail-polish bottles.

Begin by carefully removing flaky

und to buff off any residue, but the

and interior items,

Shop
Quality That'’s Visible.

Super Glaze
suggested retail $3.95

Quality
That’s Visible

Car enthusiasts across America depend on
The Wax Shop products for the ultimate in
mnnnance and ease of application.

a full line of products for paint, wheels
Wax Shop has become
the Rodder’s Choice. From old to new, vintage
to custom, racing or around town, The Wax
products are your best source for

Lo j‘n} PO Box 10226, Bakersfieid, Ca 933650226

inish won't suffer any permanent
blemish—provided you're gentle with
the compound. Don't get any
compound on the primer.

Let the primer dry thoroughly.
Overnight is best. The primer will
shrink considerably as it dries, so an-
other coat may be necessary. What
you're trying to dois fill the chip about
halfway with primer. Then, using a
bottle of touchup eolor and its built-in
brush, cover the primer with a couple
of coats, allowing plenty of drying/
shrinking time.

Eventually, you'll wind up with an
almost invisible repair. If the scratch,
chip or ding in question was large, the
surface may be irregular, but it'll be
the right eolor, and it won't rust.

even further, by very lightly wet-
sanding with 600-grit pa]fer tosmooth
out the surface. Just build the paint a
little higher than the surroundings,
and then sand carefully until the paint
is smooth.

It's best to wait at least a week in
warm weather, longer if it's cold, to
allow the lacquer touchup paint to
shrink fully before you begin refining
YOur repair.

After sanding, vou can restore the
gloss with a little compound, taking
care, of course, not to compound

Tell Free 8003239192 or inside CAB033575274 | | through the paint surrounding the

| chip.

You can improve on the appearance |
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PaintPrep

RINGING your car in for a

new paint job can be exeruci-

atingly painful. Right where
it hurts the most: in the wallet.

But that doesn't mean you have to
learn to live with the heartache of fad-
ing pigment. By prepping the car
yvourself and letting a pro spray the
paint, you can save big bucks.

The first step toward a new finish is
athorough cleaning with soap and wa-
ter. But before washing the exterior,
try to remove as much dust and dirt
from under the car as possible so it
won't be blown up onto the new finish
when the car is sprayed.

Once the car has been cleaned, you
can begin removing trim pieces, It's
easier to just mask the surface, but
the finished product is not as pleasing.

You'll need a molding removal tool
and an upholstery tool—both of which
can be purchased at auto parts stores
that specialize in body shop supplies.
The molding removal tool is used to
release the clips that hold the wind-
shield molding in place. The uphol-
stery tool is good for removing
interior door trim panels and exterior
chrome pieces that are retained with
spring clips.

Removgl of the interior panels will
allow access to door handles and side-
view mirrors. You can, of course,
mask these parts, but most are se-
cured only by a couple of bolts and are
relatively easy to remove. Ditto the
lock eylinder, which is usually held in
place by a simple retaining clip. You'll
probably have to move some of the
trunk interior panels to gain access to
quarter panel and rear deck badges,
as well as the trunk lock eylinder,

You may have tostudy vour service

exterior molding pieces are attached.
You might find that they are adhesive
bonded, for example. Other pieces
might be attached with threaded fas-
teners from the interior side of the
panel.

When you've removed as many
trim pieces as possible, unbolt the
front grille, remove the windshield
wigers, headlights, taillight lenses
and bulbs. Then crawl under the front

manual to determine how the various

and rear of vour car and determine
how the bumpers are attached. If dis- |
assembly is easy—as it is on many old-
er cars—you might want to remove
these as well,

Any parts that ean't be removed
without a lot of difficulty can be

Here are four common ways of attaching ex-
terior trim pleces. Once determined how

ymmmmamed.ywnwrmwrmm
some [nterlor trim to access the fasteners.

| masked off after the body has been

- auto parts stores and book stores.

sanded.

Before you lay hands on sandpaper,
wash down the entire body surface
with a wax and grease remover, This
solvent is applied with a damp rag and
then wiped off with a dry one.

If your car has rust, body damage,
stone chips or dings, repair them be-
fore proceeding with the paint prep.
You ean find specific instructions in
volumes that are widely available in

Once all body repairs have been
completed, thoroughly sand the old
finish with 360-grit wet-sanding pa-
per. Unless your car has been repaint-
ed more than once, vou won't have to
remove all of the old finish. Instead,
the purpose of sanding is simply to ar-
rive at a uniform, gloss-free surface
texture. Hand sanding is the recom-
mended procedure for the driveway
mechanie, a8 machine sanding can
easily ruin the surface. This is a labor-
intensive job, but it will help ensure a
good final result.

Once you've sanded the entire body
surface, clean it with a synthetic
scouring material—such as Scotch-
brite—and water. Wash windows and
any remaining chrome pieces, and dry
with a chamois. Avoid applying soap
to the car at this point.

For masking, you'll need both
masking paper and tape. Overlap pa-
per on the windows and windsﬁield
—don't butt the seams. The tape
should extend right to the edge of the
window channels and must lie flat.
Misk headlight openings and taillight
holes as well. If you haven't removed
the bumpers, mask all exposed areas,
including brackets.

Of eourse, you'll have to have your
car towed to the paint shop. But make
sure you accompany it so youcando a
final inspection and adjust any dis-
lodged masking paper. You might
also want to give your car a final wipe-
down with a tack rag to remove any
dust that has been picked up in trans-
it. If the car is splashed with mud or
dirty water, wipe it off with a damp
rag and reapply the wax and grease
solvent to that area.
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Come build
with us.

Our biggest catalog yet!

Order your copy today. You'll find among
the new salactions detailed plans for a
gazebo, PYC furniture, boats and much
mofa, Expanded listings of books and vid-
eos, too, and other great gitts. Only $2.00

TO ORDER Send your name and address
with check or money order to: Popular
Mechanics, Box 1014, Radio City Station,
New York, NY 10101,

Popidar Mechanics 5 a publication of Hearst
Magarnes, A Divison of the Hearst Cosporation
& 1987 The Hearst Corporaton. All rights reserved

Bookcase Wall— Tum your wall into a great
display area for books and other items. Our
bookcase goes from lloor to cedling with out-
of-sight storage space on the battorm. With
these plans. the five cabinets can be ad-
justed to any width to fit your wall
(PA-1008—85.05)

=

= )
Pegasus—Imagne floating 10 inchas off tha
ground and gliding through the air That's whiat
voull do when you fiy our Tt diameter hover-
craft. It's made of plywood and runsonadShp
engine that goes for nearly 3 hours on a galion
of gas Plans include detalled drawings and a
32-page Instruction booklet, (PA1800-511.95)

|

Portable Ironing Center—Unscrews from
the wall to move when you do. Plans leature a
receptacle lor the irgn, a fluorescent light
and storage space for all materials. The iron-
Ing board folds up behind louverad doors
(PA-1005—%5.95)

Roll Top Desk—Mostalgia bulls will espe-
cially appreciale the always popular rofl top
desk for both home and office: it's an anlique
cherished by many. Make one yourself in fine
charry and lake pride in this charming heir-
loom. You build it as two separale units, a
base and a roll top. (PA-1736—$§5.95)

Model 55 United States—The glonous,
record-breaking flagship of the US
Merchant Marine. Though now relired al
Norlolk, VA, no passenger ship has ever
malched her top speed. The professional
quality model is drawn in detail on 3 full-size
blueprints. Over 2 it long of wood and metal
(FA-1200—89.95)

e 3 3 [}

Colonial Garage/Barn—Park two cars in
thizs 24’ x 26" garage and place a work-
bench along the rear wall. The second-floor
lolt has an extra 350 sq. . of space. A 3
overhang keaps snow or rain away from
the garage doors and a 4" side walkway
provides space lor firewood and garden
supplies. (PA-1277—%30, 1 plan: %20 sach
additional plan)

Captain's Bed—Build 1his space-saver
bad/drasser/desk for your kids. The dras-
ser lealures four drawers and bookshelves,
while the desk provides room lor writing,
doing homework and reading. The bed,
which fits secursly on top of the dresser
and desk, is surrounded by guardrails to
protect your sieaping child.
{PA-1B50—5%6.95)

Doll Cradle—Watch your littie girl's eyes
light up when you give her a charming repro-
duction of an 18th-century doll cradle. With
our plans, you build it of mellow pine and
finish it with a durable vamish. Measures
104" x 224" (PA-1B20—%4.95)

Toolbox—Old wood toolboxes are valu-
able, but it's hard to hind one In good con-
diticn. Build one yoursell from cherry of wal-
nut and use it to store tools, camera equip-
man!, hobby collections, jpwalry or sewing
aids. This one has brass comer caps and
ek, ton. Measuras 20%"L x 123%"H

x "D, (PA-1826— $§5.85)

Model Steam Tractor— Challenge of a life-
time! The famous J.I. Case threshing ma-
chine steam fractor. The finest detail work,
explained on 16 separate plans sheets plus
instruction booklet. Stacks firewood bDut
bums alcohol. 9 separate gears in the trans-
mission alone. What a thrill to see it go under
its own power. (PA-1272—%11.95)




Special Advertising Section

AVUTOMOTIVE RENEWAL (5 UIDE

ISTING the advantages of

overhead-cam engine designs is

child's play: fewer parts to
break, improved valve timing accura-
cy and potentially higher engine
speeds—which can usually be made to
add up to more horsepower. But
we've overlooked one of the most im-
portant pluses for today’s driveway
mechanic: Ease of upgrading.

In truth, installation of a perform-
ance-type camshaft can improve the
response of almost any engine, but
the job is really straightforward on
modern ohe powerplants. And with
the latest computer-generated cam
designs, vou won't have to tolerate a
lumpy idle in order to get sipnificant
Enwer gains across the board. The

ey toa successful swap is in choosing
a combination of parts matehed to
your needs,

Let's quickly review the basics: The
camshaft calls the shots for all valve-
train activity, opening and cloging the

Revitalizing Valvetrains

intake and exhaust valves to control
the flow of air/fuel mixture through
the engine. If we can stuff more air
and fuel into the cylinder, power out-
put will increase, though fuel econo-
my and low-speed tractability might
suffer.

Engineers for the carmakers typi-
cally optimize their designs for a wide
powerband, while race-car builders
sacrifice low-end power for the sake of
peak output.

New designs from long-time hot-
rod suppliers guch as Crane Cams
offer smart compromises at a reason-
able price. To keep the idle smooth
and minimize the possibility of engine
damage, critical specifications such as
cam duration (the amount of time the
valve is held open, expressed in de-
grees of engine rotation) are not in-
creased,

However, the rate at which the
valves are opened and closed is im-
proved, so there is effectively more

airflow through the engine. Asthe en-
gineers put it, the area under the
curve—the time that the valves are
actually held open—is increased, to
promote better filling of the combus-
tion chamber, which means more
power per power cycle,

With careful design the cam’s char-
acteristics can be tailored to virtually
any special needs. How about a boost
in the 2500-rpm range for more avail-
able eruising power? No problem. Or
maybe you need more oomph at 3600
rpm for towing a powerboat over
mountain passes! Again, all you have
to do is ask for it.

Installing a new eamshaft is easiest
in a 4-cylinder overhead-cam engine.
All the pieces are on top and readily
accessible.

The job is more time-consuming on
a pushrod V6- or VE-powered car, but
not prohibitive so long as the car is
rear-wheel drive. Front-drive V-type
engines are trickier because there's

Put a lock on two tank protection.

Why fuss

with two keys?
One key unlocks
both caps.

Available at:
oo Ve STosE PEP BOYS $89

MEIJER Netional ()

Advancey  Yestern Auto

ALUTD
SUPPLY
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AUTO PARTS

ADT =

ﬁt;nrnnr
© SUPPLY

AUT urELT

&5 ITO SUPPLY
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[ak cleans circles around
your ordinary toothbrush.

The Interplak® Home Plaque
Removal Instrument is one of the
most important advances in home
dental care since the invention of
the toothbrush.

It doesn't look like an ordi-
nary toothbrush. And it doesn't
work like one.

After using the Interplak
instrument just once, vou'll be
able to feel the difference imme-
diately. Your mouth will seem
fresher, Cleaner

It cleans teeth nearly
plaque-free.

Clinical studies show that man-
ual brushing removes only some of the
plague that builds up daily on your teeth.

But those same studies show that
the Interplak instrument cleans teeth
nearly plague-free and improves the
health of your gums. And the more
plaque you remove, the more you re-
duce the risk of early gum disease and
tooth decay

Cleaning action that’s

unsurpassed.

Unlike manual and electric tooth-
brushes that only clean back and forth,

, or up and
down, our ten
g tufts of bristles
# )% g rotate 4200
times a minute.
a-pummm
w‘fﬂ" sk e fputs And they reverse

their direction 46 times a second to
literally scour off plaque and stimulate
your gums. When the tufts reverse
direction, the bristles extend fully

to clean deep between teeth and

v
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under your gumline. And because
the bristles are four times softer
than the softest toothbrush, they're
no more abrasive than manual
brushing with toothpaste
New wisdom in caring
for your teeth.
Dental professionals across
the country have enthusiastically
accepted the Interplak instrument
and they've recommended it to
their patients.
It's easy to use, cordless,
and it recharges itself every time
ou place it in its stand. Plus you
c;m uy color-coded, interchange-

able brush heads for the whole family

Ask your own dentist

about the benefits, Or for more i

information and a retailer near
you, call toll-free 1-800-

544-3536, and ask for

r 109. In Canada, ° |
1 1-800-554-3636. .

The Interplak Home Plaque
Removal Instrument.

A new way of brushing

your teeth, with g
extraordinary results, £

—

,Nﬁ .
HOME PLAGUE REMOVAL INITHUMENT

""':'u:."“"". mdr,':m““um“'" ml

ol e o o
Eﬂ-vn-i.

hon w proles- | irravieale
himiariats, instruments and | e
ASROCMAION.

INTERPLAK® & the regicsered ivadernart of the Haomdh & Lomh vl Care (i 1
Cfianch & Lomé Oral {are Deime, fac . e



COME SEE ALL THE LATEST STYLES! CUSTOM SIZES AVAILABL

Get Sears sturdiest, strongt,
best-insulating storm door ata
great low price EVERY SINGE Y!

Your choice JUST 24944 ONLY $12 ner montha
of 10 styles on SearsCharge

Every Single Day!
Just try and lop Sears great features: Installation ovailable at exira chasge.
= Refrigerator-style weather  m Safety tempered glass. Othr storm door styles as ow as (1555 360 o 1.0 comanent
stripping helps hold in cooled ~ Snap-in or self-storing styles 149.66 Every Single Day!

airin Summar, heat in winter m Limited 5.““ 'amm_ A Your actual ﬂ'l'l:lnl.hly pay-
® Foam core frame adds the longest Sears offers (see ment can vary depanding
insulation and strength store for details) on your account balance "’mﬁ“m

& Sears, Roebuck and Co. 1989
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A SMONROES,
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Datalls In stom.

N
MONROE SHOCHK SALE: APRIL 27 THRU MAY 13

AT MOST US.A. KMART STORES $1797 ’%&
Kmart has shockingly low prices on America’s #1 replace- \ v
ment shocks. Monme. Like heavy-duty Monro-Matic
gas-charged Monro-Matic Plus” or Gas-Matic™ for the
ultimate in riding comfort, They fit many domestic and
import cars, For pickups, vans and RVs, pick up

Gas-Magnum™ shocks. So hurry to Kmart before
prices bounce back to normal.

Instaliatan avaiinben in stoms with srrece during Spular Businsss fous
Al prces are carmyol sach

mntﬁl;;'ﬁ

Fhacy

no room to slide the cam out and the

accessory packaging is so tight. You CAM BEARINGS
may find it necessary to at least par- CAM L PIPE 3 -
tially remove the engine from its
mounts in order to give yourself
enough room to pull the cam out of the
front of the block. (There may be
room on some ¢ars to slide it out
through the fenderwell, but you may
also need to remove the strut. )

Power increases on the order of 15
to 20 percent are possible with the
cam swap alone, and the potential is
greater if vou install a free-flowing
intake or exhaust system at the
same time, By all means, be
sure that you purchase the §F
parts as a matched kit in-
cluding lifters, valve springs and
spring retainers, if needed, _

In most cases there's no need to re- |
move the cylinder head to change
valve springs if you have a com-
pressed-air supply to hold the valve in
| place while you install the upgrad- L
ed springs, . ]

You can make or buy an adapt- L=
er to fit the sparkplug hole and ff-: =
keep air pressure behind the |
valve while the spring is off.
[f you are working with a roller lift-
erengine it may not be absolutely nec-
essary to buy new lifters, as this |
design is not as sensitive to break-in |

|

Camshaft replacement on some ohc
engines is an operation that can be

easlly accomplished from the top.

and high initial wear,
|
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wet, dark or oily, check engine com-
pression before proceeding.

If the plugs are no more than 15,000
miles old and the electrodes are not

ODERN electronic ignition
systems easily outperform
the aftermarket hot-rod

systems of only a decade ago. High

Hot Spark Basics

miles. On older cars with contact-
breaker ignition, plugs and the con-
tact breaker/condenser assembly
should be replaced every 10,000
miles.

voltage is the key to this re-
markable efficiency. But
when ignition parts are neg-
lected, it can also become a
problem. Given a fouled plug
and a pin-pricked cable,
40,000 volts will quickly find
their way to a new ground,
killing at least one cylinder.

The keys to trouble-free
operation are regular (3
maintenance and quality
components. Start by run-
ning those sparkplugs out to
see if they alrare firing.

On cars with an external
ignition coil, continue your
maintenance inspection with
a check of the coil tower.
Look for traces of carbon
tracking, arcing or burn-
{ through. If you find damage,
| replace both the coil and its

2 large h:%h-vnltage cable. If
~" | the coil looks okay, inspect

the cable. Any evidence of

eracking, punctured insula-
tion or corrosion is reason for

On some engines, you may
have to experiment with var-
ious socket, extension and universal
joint eombinations to access hard-to-

reach plugs. If any of the plugs are

rounded or worn, you can clean, regap
and reinstall them. Platinum-elec-
trode plugs will usually go 30,000

For regapping, use opposite end of gauge to bend electrode.

Where is Rislone needed most?

From new car or truck to one that's older, from classic to
exotic . . . whatever your answer, you're right. With Rislone®
mmtmm:ﬂﬂwwmmkmﬂmm
- can count on performance like this:
“ﬁmv&hh.ﬁhhnemhmﬁmdemmhnp
smooth, powerful engine operation. In older vehicles, it
removes power-robbing varnish, gum and sludge; quiets
noisy valves and lifters; and assures a quieter, smoother
running engine.
S0, whether new or old, 4-, 6- or 8-cylinder, reach for a
quart of Rislone. From first oll change to last.

FREE Lube Tips booklet. Write today.
Tha Shasiar Company * Dept POSE,. PO Bow. 471 = Waupun, W) 53963 = © 108D The Shaler Company
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replacement.,

Because they're more ex-
posed to road salt and other
corrosives, plug cables are even more
suscepti hie to dgmnage than coil wires.
Any damage is grounds for replace-
ment. We replace ours every three
years or 30,000 miles regardless of
vigual eondition. Use only premium
hypalon-type or silicone rubber-jack-
eted plug cables,

Before installing new sparkplug ca-
bles, remove the dlstrlhutnr cap.
Most are attached with spring clips or
screws. On GM HEI caps with an in-
tegral coil, disconnect the wiring con-
nectors from the terminals marked
BAT and TACH.

Check the ingide of the distributor
eap. You may find carbon tracks lead-
ing from one terminal to another—
evidence of current jump. Look for
cracks in the carbon button in the cen-
ter of the cap or in the cap's plastic
housing. Any of tracking or dam-
age is grounds fgll?mplacmnent. Ifthe
terminals within the cap are corrod-
ed, try scraping them with a knife.

Examine the rotor. Look at the

lastic shell and the metal contacts.
eplace it if there is any evidence of
arcing or tracking.

Reazsemble the distributor, Then,
if it is necessary, install the new
sparkplug cables one at a time, match-
ing each to an old eable for length and
location.

To seat a conventional cable con-
nector on the coil tower or distributor
cap, squeeze the boot to release
trapped air. Handle new cables with
care, as even a tiny puncture can
cause a current leak.

POPULAR MECHANICS ® MAY | 589




Good Smoke.
Great Price.

SURGEON GENERAL'S WARNING: Smoking

Causes Lung Cancer, Heart Disease,

LITES BOX: 8 my. “1ar", 0.6 mg. nicotine Emphysema, And May Complicate Pregnancy.
FILTER: 1 mg. “tar”, § mg. nicoting, av. per cigaretie by FTC method




With the

=
-

WORLD’'S SMALLEST—— i
WEATHER STATION

THE AMAZING WEATHER COMPUTER THAT
YOU CAN BOLD IN THE PALM OF YOUR HAND.
IMGITAR s new TWR-1 Micre Weather Station imcludes

u rompuier, precision wind vame and speed sensor with
mirunting hardware, snd 40 feel of cable. For omlby

2

& WIND SFEED

= WIND DERECTION

= WIND CHILL

= WIND GUST EECTIRD
» TEMPERATURE

* HULOW TEMP RECORD

MLATHE TN DLk

PEFCERSIATION: H4-TI88W0

15995 Img, RE-
Rain Collector (449.95) you can even monilor rainfall!

& WAINFALL i (hptianal)
& TIME OF By
a AT BCAN

® ONE YEAR WAERANTY

MAGNAPHASE INDUSTRIES, INC.

158k FIKE STREET MW,
AUNURN, Wi 98061

ORDERS ONLY: B00-322-1503

M & VISA

FAX: B0 TAEfad

While waiching renial
miovies, you wall notice an-
noying peredic color
dassning, color shift, un-
wanied lines, Mashing or
jagged sdges. This is
coused by the copy probec-
lion |jamming slgnals em-
baddad in the video lapa,
such ms Macrowision copy
proteciion. The DHGITAL
VIDED STABILIZER: RXN
completely aliminates all
copy proleciions and jam-
ming signals and brings you
cryutal clear picium,

WARNING

The Digital Video
Stabilizer: RXI is in-
tended for private
home use only. it is
not intended to copy
rental movies or
copyrighted video
tapes that may
constitute copyright
infringement.

DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEQ COPYGUARDS

FEATURES

@The best mnd the most
ancilling Video Stabilirer
In tha Froariost

& Enny bo uss and & snap bo
Irstail

@ Siale-of -the-arf micro-
chip technology

®100% aulomatie - no
nesd lar any
troublesome  adjusi-
mania

eWorks on all types of
VCFs, TVs, and Monibcrs

@ Light weighl (8 ounces)
and Compact (1ud 5a55

& Beavtiful detuwe gl box

®lUses a siandard § Vol
baftery which will lnsi 1-2
yRAM.

@ Eimilar units sold sl
whars fof 580 or mom
SUNCONDITIONAL 230
DAYES MONEY BACK

GUARANTEE
@1 YEAR WARFANTY
@FAET UPS DELIVERY

Alr Shipping swallable

To Order:
$49 ea. +

Visa, MC, COD

Dept. CG7

1-B00-445-0285 or (516) 568-9850

$3 forp&h

M-F:88 [batiery nol nchuded)
SC0 Electronics inc.
581 W. Marmick Pd.. Vialey Straam, WY 11580
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EW PARTS on today's cars

cost less to replace than the air,

oil and fuel filters, and yet even
fewer are more critical to the long-
term well-being of the engine.

While all the engine’s filters should
be maintained to assure peak running
condition, one can stop the car on the
spot if neglected too long. The fuel fil-
ter can then quickly plug up with an
accumulation of

ENEWAL( 4 UIDE

The Filter
Factor

Typically, manufacturers recom-
mend fuel filter replacement every
30,000 miles, though it would be
smart to do it more often,

Oil filters are the most important in
terms of preventing engine wear. The
filter has a full-time job even if you
never drive in dusty conditions, be-
cause contaminants come from inside
the engine itself, formed as a result of
the combustion

rust, dirt or
water. If that
doesn’t actually
stall the engine,
worse damage
can result. Parti-
cles the size of a
human hair can
plug precision
port fuel-injec-
tion orifices.
Fuel filters
come in many
forms, from sim-
ple transparent
in-line canisters
to screw-on re-
placeable ele-
ment types.
The first filtering

process. Parti-
cles in the 10- to
20-mieron size (1
micron equals
! 00004 in.) ean

e cause acceler-
A ated wear on
bearings, rings
and camshaft
lobes.

Back when
changing oil fil-
ters was a messy
task you had
some excuse for
skipping the job.,
Ever since Fram
invented the
spin-on filter
some 30 years

] gi F

stage is often
right ingide the
tank itself, par-
ticularly on cars
equipped with fuel injection. A woven
plastic mesh attached to the eleetric
fuel pump prevents large sediment
particles from entering. This filter
doesn't require service.

Many fuel filters thread directly
into the carburetor body or nestle in-
side the housing where the fuel line
attaches, Filters located at this fuel
inlet may be of the pleated paper de-
sign or sintered bronze construction.
[t's always important to install filters
in the proper direction of flow, usually
marked with an arrow. In the case of
bronze elements, the center cone
should face the incoming fuel,

Some filters are located in the sup-
ply line near the fuel tank. When re-
placing any fuel filter be sure to
inspect connections after starting the
car to be certain there are no leaks.

Screw-on canister-type oll fliter uses pleated pa-
jper to trap and contain abrasive particles.

ago there's been
no good excuse
not to replace the
oil filter with ev-
ery oil change. This is true with to-
day’s extended oil change intervals
(we recommend 3000 to 5000 miles)
and highly stressed powerplants.

Air filters are the easiest to change
and may have the most noticeable af-
fect on performance and economy. In
normal highway driving conditions
you can expect a 30,000-mile lifespan
from the filter element, but in severe
usage that fipure should be cut in half,

Most of the standard service tips
gtill apply. Shine a ﬂmlslight through
the filter from the inside to check for
pinholes or tears. Save your engine
some wear and tear by replacing the
filter entirely, using a filter of 2-ply
construction if available. Install a new
foam filter for the PCV system and
wipe the inside of the filter housing
clean before wrapping up the job.

178
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Basides protecting and m.uumn ) VOUF
mireralt, 8 sleek Liguid Glags finish reduces
surface Iriction lor added fuel economy.

On fiberglaas boals, Liguid Gilass Pre-Clesner
prepares the surface for Liguid Glass by
chamically removing salt water hazs,
nﬂﬂﬂd‘plﬁu wie. withow! damaging the

Cars Coullery o Habverly Bodies Intematonal, inc. Mmw Bhftord, NJ

YOUR PRIZED POSSESSION
DESERVES A TOUCH OF ‘GLASS.

Presenting the Liquid Glass" Total Appearance System.
There's nothing like the exhilaration of seeing your prized auto, boat or
plane gleaming with a glass-like, satin-smooth glow. One that turns
heads while turning away the elements. And now because of a startling
breakthrough in appearance chemical technology, you can apply this
“showroom” brilliance in minutes—and enjoy its benefits year ‘round.

Chemical cross-linking...the nucleus of our system.

Unlike other finishing families, the Liquid Glass System works because
each highly-refined product chemically bonds with the next. The concept
is simple. The results—simply spectacular. All five products are perfectly
safe for use on Clearcoated surfaces, and help retard acid rain and hard
water spotting. When used together as a Total Appearance System, they
cross-link to give you maximum protection and beauty.

Pour on our Liquid Glass Wash Concentrate, Pre-Cleaner and Polish/
Finish today—and see how their dazzling glow reflects on you. Then
rejuvenate your leather, vinyl and rubber with our Connoisseur's Choice™
duo—the miracle cross-linked mixtures with Mink Qil. But don't wait.
Once you experience a touch of 'Glass, you'll never settle 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.

LIQUID GLASS ENTERPRISES, INC
F.O. BOX 1170, Teanack, NJ 07866 USA

* Cogyreght 1008 Lagent Simps Erverpramy ing &0 g Reservs Conrapstur 5 CHscs o 8 ISGAames FRIBTIY o Lgus Gass Emmpnn inc




Save Time! Save Monay! Mill Supplrr
Sells Over 1,000 Ditferent Top Quality

STEEL REPLACE-
MENT PANELS

To ir Flust of Colision Damage on Many American
M¢ Trucks and Yans and Most Impors

D PRGOS
3241 Suparies Avan

IF YOU LIKE WORKING ON
CARS AND TRUCKS...

...Get your hands on
this valuable career
booklet at absolutely
NO OBLIGATIONI
Tram at Lincoln
Technical Institute for an
Auto-diesel career in kess
than a year

Locations Natormawide:

Financial Aid (for those who gualify)
Empiloyment Assistance.

I'EOO'WZ'SZOO, Dept. PM

Or write LTI, Dept. PM, PO Box 581405
Indiarnapaolis. IN 46268

BUY ONE AND WE'LL MAKE
YOU AN EXCLUSIVE DEALER

max:::ATV

Amphibious e
2and4
passenger
models

[21-years-okd and ooer, Plegsé)

Call Toll-Free 1-800-255-2511
NY and Alaska 716-855-2226 Collect
Canada Toll-Free 1-800-338-0012

Recreatives Industries, Inc.

60 Depot Street, Buffalo, NY 14206

AMAZING
SCIENTIFIC AND ELECTRONIC
DEVICES
LASERS. PHASERS fow shock wave, weapons, buming
cutiing. holography . clowd wisnng and sisibhe lipht heam
application. PLASMA TORMADD, FORCE FIELD, MM
WM, MO MOTORS. LEGHTHNING GENERATION

TELSA COMLS, ANTIGRAVITY, MAGNETIC IMPULSE
GUNS, INFRASONICS amd ULTRASONKT DEVICES
SHOCK snd STUN GUN PROJIECTORS for personal proo
tion SEE IN TOTAL DARKNESS. LONG RANGE VOIUE
TRAMSMITTERS, DIRECTHINAL MICROPHONES. 1IN
TRUSION DETECTORS for security. PLASMA
GLOBES and INSECT/RODENT KILLERS. REFEL-
LORS for the home. SEND $1.00 for CATALDG OF
PLANS. KITS AMD COMPLETED ITEMS TO

INFORMATION UNLIMITED
BOX 716, et 5120
AMHERST. NH 03031
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the middle of nowhere: Steam bil-

lows out from under your hood
just as the warning light on the dash
turns into a laser beam aimed right at
your wallet.

It could be a serious cooling system
problem, but it's most likely nothing
more than a busted belt or hose—
something that could have been
avoided with peri-

I T USUALLY happens right in

Hoses And

Drivebelts

sure that it doesn't contact any engine
parts or accessory drives. Use new
worm-drive clamps and tighten them
to the point where the rubber is just
beginning to bulge through the holes,
and just before the point where they
dig into the hose.

Belt life is usually about the same as
hose life—three to four years. And
you can't accurately gauge the condi-

tion of a belt on

odie maintenance.

Cooling system
belts and hoses
should be given at
least a quick look
every time you
check your oil and
a thorough exami-
nation when you
drain, flush and .
refill your cooling Fleg—.
system once a pprirpwe—
year, e

A radiator or
heater hose that |
has begun to get
soft and gummy is [
not long for this
world. Look also
for signs of crack-
ing, swelling and
oil or grease damage. Pay close atten-
tion to that part of the hose just be-
hind the clamp. If the clamp has du
its way into the hose, the hose wi
soon fail at this point. The clamp may
have been overtightened when the
hose was installed.

If our hoses make it through three
full years without a failure, we re-
place them anyway. They don't last
forever, and every year beyond year
three is borrowed time.

When purchasing a new hose, take
your old one along and match them
up. A hose that is not quite the right
length or iz not properly formed may
kink when you install it. Note,
though, that to reduce inventory re-
guirements, some aftermarket hoses
are designed to be shortened to fit
your application, so check to see if
shortening is necessary.

When installing a new hose make

. 3 -. :3.‘ = .-. F r
Remowve a stubborn hose with a razor knife.
Take care not to gouge radiator neck.

looks alone. Of
course, some obvi-
ous failure symp-
toms—such as
cracking, shred-
ding or glazing
—should not be ig-
nored.

Sometimes pre-
mature belt failure

= is the result of im-
I proper tensioning.
But it can also be
caused by various
£ other unhappy

={ conditions.

FPulley misalign-
ment is another
leading cause of

remature belt
ailure. If space
rmits, you can detect misalignment
y holding a straightedge between
the pulleys. If you ean't work your
way in there, watch the belt while it's
running. If it seems to kink or twist,
the pulleys are misaligned. Correect
the misalignment by filing the mount-
ing areas of brackets or by shimming
them. On cars where access space
permits, a belt-tension gauge can help
you adjust newly installed belts to the
manufacturer's recommended ten-
gion listed in your service manual.

If you don't have a tension gauge or
if a tight engine compartment doesn’t
leave room for yvou to use one, check
tension by applying moderate pres-
sure to the center point of the longest
accessible span. You should be able to
deflect a properly tensioned belt ap-
proximately 1 in. Onee the belts have
run in for a few hundred miles, check
tension and readjust if necessary.

P e e =iy
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Look What's New for You
in FAamous-Name Electronics
from The Technology Store"

--------------

MICRONTA

Iindoor/Qutdoor
LCD Thermometer

I

= — fi —

“IFEALISTIC.

4-in-1 Universal
Remote Control

Wireless Mike
System for
Camcorders

MICRONTA

Electronic Compass

ARSRCHE N~ for Vehicles

Automatic AC
Power Controller

Indoor/Outdoor Thermometer. Just press a button to
display current indoor and outdoor temperalures or meimn-
orized highs and lows. Fahrenheit or Celsius scales.
#B63-8B43, §20.95

Wireless FM Mike System for Camcorders. For “pro”
results! Captures close-up audio even on long-range
shots, FM system provides clear, noise-free sound up to
200 ft. Receiver includes monitoring earphone and has
standard camcorder mounting shoe. #32-1226, $69.95

4-in-1 Universal Remote Control. Ends confusion—
replaces up to four separate infrared remotes. You can
command a TV, VCR, cable box and audio equipment
with this easy-to-use controller. #15-1902, $49.95

Electronic Compass. Outperforms ordinary vehicle
compasses! Accurate aircraft-type flux-gate circuit, large
lighted display. Mounts on dash or windshield and plugs
into vehicle lighter socket. #63-641, $49.95

AC Power Controller/Spike Protector. Power up or
turn off your complete audio/video system by pressing
the AC switch on just one component. Built-in circuit
breaker and noise filter. #61-2781, $49.95

Exclusively at

Radioe Sfhaek
The Technology Store™
A DIVISRON OF TANDY CORPORATION
Pricea apply al participaling Ridio Shack slores and dealers

FREE 184-Page Radio Shack Catalog! Write Dept. 433, One Tandy Center, Fort Worth, TX 76102
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Bushing Basics

HAT WOULD an automo-
bile manufacturer do if it
wanted to make an old car

ride and handle like a new one? Con-
sider the example of a major Euro

an carmaker that offers a special line
of used cars through its dealers.
These cars are revamped in the con-
ventional way with new shoeks,
springs, ball joints and steering parts
as needed. But there's one part of the
renewal procedure that most drive-
way mechanics might not consider.
After considerable study, this auto-
maker determined that all suspension
bushings must be replaced to restore
that new-car tightness., Suspension
bushings are rubber pieces of varying
hardness found almost anywhere sus-
E}i"*i“n parts are bolted to the car.

gir purpose is to provide a certain s

amount of compliance—just like a |/—‘11;¢ - *"IJ'

spring—while isolating the car from o —
road noise and vibration. When they Replacing antiroll bar bushings is usually a simple matter once the car s n the air.

" The Ultimate Performance Additive.

There are a number of things you can add to
your car to improve its performance. One of the
most important is spark plugs.

So, imagine what you would gain by using
Bosch Platinum-The Ultimate Spark Plug.

Bosch Platinum is the only plug in the world
that uses a 99.9% pure platinum electrode engi-
neered into a revolutionary extended insulator
design. As a result, it outperforms other spark
plugs by delivering quicker starts, smoother
acceleration and improved fuel efficiency.

So if you're looking for the ultimate perfor.
mance additive, install a set of Bosch Flatinum
Spark Plugs. And pour on the performance.

Don't miss your chance to win a trip to the
Bosch Spark Plug Grand Prix. See your partici-

pating Bosch Platinum retailer or service outlet.

- BOSCH
The Ultimate Spark Plug.

D989 Robert Bosch Corportion, Sales Group
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NEW

Popular Mechanics Plans Catalog

. .Dn—rr-'murself Proje

Hovercrafts, outdoor sheds, fine furniture,
tool boxes. All this and more is within your
reach when you order Popular Mechanics
new catalog of plans. Imagine building:

* a hovercraft that flies 70 miles per hour
on land or water

» a bookcase wall that stretches from
floor to ceiling

* a two-car garage with room for a loft
and workshop

Hundreds of plans to choose from, many
never offered before, and all complete with
diagrams, instructions and materials lists.

cts « Books* yideolapes

« Reprints of Artfcles

Plus, you'll find an extensive selection of
books, videotapes and photocopies of
Popular Mechanics articles from past
issues.

So, if you want to feel the pride of building
something yourself, become an expert in a
new hobby or do your own home and auto
repairs, send for our new catalog of plans.
Just $2.00.

Mail your check or money order to: Popular
Mechanics Catalog, Box 1014, Radio City
Station, New York, N.Y. 10101.

Popular Mechanics is a8 publication of Hearst Magazines, a division of The Hearst Corporation.
©1588 The Hearst Covporation. All rights reserved,
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deteriorate or soften,
ride suffer,

You'll find bushings on eontrol
arms, antisway bars, at subframe
mounting points and at shock absorb-
er mounting points. While replace-
ment of all t%'ua bushings is a big job,
the returns in improved handling and
comfort can be very substantial.

You can purchase original equip-
ment bushings from your dealer, Spe-
cial, less compliant bushings are
available for some cars through high-
performance outlets. However, they

handling and ]

will also make the ride considerably
harsher.

Replacement of sway bar bushings
is quite simple. You'll find donut-
shaped bushings on the front sway
bar's control arm mounting studs.
Bushings that surround the bar are
used in the mounting brackets of front
and rear sway bars.

Many cars with monocoque body/
chassis units mount suspension
on subframes bolted to the chassis,
Bushings between the subframe and
body are eritical components in the

Reggie’s Choice. . . wait until
you see what his new wax does
for your car!

I'you thought he was an exceptional ball player, wait until yousee

how intense a respected collector Like Reggle Jackson canbe when
it comes to proper care of his ears. With more thana hundred cars,
trucks and motoreycles in his personal collection, Reggie
is an indisputable expert on the subject of cleaners,
polishes, and waxes. For all types of automotive
finishes. Unsatisfied with many of the products
available today Beggie formulated an outstanding
group of car care products. You see he used o
blend of lngredients specifically designed to
satisfy the most eritical collector—and Reggie
says these prodocts simply oui-clean, out-shine
and ont-protect a car finish like nothing you've
ever seen before, Originally intended for hisown
e, now Lo be shared with you. Reggle's Chalee!

Enter the “Spend A Day At The Ballpark With __
o

This summer Regpie will ke taking bunsdreds
of fasw Lo major benfor ball gasies
chronghew Norih America, So purchase is
mEressary bt you must use an afTelad
eniry form, wvadlwbie only wi pariicips- 0
b car eare centers. Reggies coming
b bl park near you—and yos
enuld eusily wis Uhis ssier o a

press, and perhaps spring compressors.

ride/handling equation. Subframe
mount bushings are fairly easy to re-
place. In many cases, the job is simply
a matter of unbolting the entire sub-
frame while it's supported on a floor
Jack, lowering it a few inches and in-
serting the new bushings. Consult
your shop manual for specifics,

Renewal of front control arm bush-
ings can be a considerable job on both
front- and rear-drive cars. You'll need
a shop manual to attempt either job, |
as specific instructions vary. In gen-
eral, however, extreme caution is |
necessary as the sprin -ca.rr:.ri?? con-
trol arms are heavily loaded. Unless
you have a pro-quality spring com-
pressor, thisis a job for a pro.

You'll need a special tool to remove
the bushings from the control arms.
For most cars, it's something like a
big C-clamp with special collars that
press the bushing from the arm. On
some cars, you'll need another tool to
flare the new bushings after they've
been installed. Even if you decide to
remove the control arms yourself, you
may want to have your dealer install
the new bushings in the arms.

Control arm bushings will reguire a bushing

Rear control arm bushings are usu-
ally easier to service than their front
suspension counterparts. On most
cars, the spring is mounted on the
axle housing and the control arms
merely serve as locators. Again, spe-
cific steps vary from one make to the
next, so you'll need a shop manual.
But some general instructions apply
to most rear-drive cars with typical 4-
link suspension.

Raise the car and support it with
jackstands located under the axle
housing. To unbolt a control arm, re-
move the rear arm-to-axle housing
bracket bolt and the front arm-to-
bracket bolts. Remaove only one con-
trol arm at a time, to prevent the axle
from rolling or slipping sideways. On
some cars, you'll bushings mount-
ed in the axle or axle “banjo” rather

than in the rear of the control arm.
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You don’t buy a truck be-
cause you're a “stick-in-the-
mud”! You want a truck
because you're a fun-loving,
hard-working, hard-playing
kind of person. You know
performance and value
when you see it...and you
see it in genuine Mopar

Accessories. See your
Dodge Truck dealer or, for a
free copy of our 1989
Mopar Accessories
Brochure, call toll-free:
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EF fH Duty Workout, ¥ NABatte
or AHea You
VyThat Can Keep The Beat. v

F
o
e

Eveready” Super Heavy Duty Batteries.
All the power you need to get yourself into great shape.
At a price that 1sn't heavy duty.
Eveready Super Heavy Duty Batteries.

They Work. For You.

£ 1988 Everpady Batiory Company, Inc
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Remote

NTIL NOW there's been lit-

tle reason to take electroni-

cally adjustable suspension
systems seriously. After a![, they
have only been available as original
equipment on a limited number of new
cars and not sold for most of the vehi-
cles already on the road.

Availability of variable damping
rate units from aftermarket sources is
changing all of that, raising driver-se-
lectable shock absorber settings from
the status of showroom gimmicks to
truly useful devices. Improvements
in the factory-installed systems are
helping, too, by showeasing the possi-
bilities—microprocessor controls
| with split-second reaction times and
| real advances in chassis control. The
cockpit-adjustable shock applications
now range all the way from NASCAR
stockers to everyday sports sedans.

One of the first systems available
comes from the Ford Motorsports eat-
alog and is an effective way to up-
grade late-model Mustangs. The kit

ontrol Ride

includes front struts, rear shocks, a 3-
position dashboard control switch and
necessary wiring supplies. The con-
trols regulate an internal rod which
selects the orifice through which the
shock’s fluid passes. It adjusts both
compression (jounce) and extension
(rebound) damping rates. The kit's
price is steep at $1000, but is a simple
plug-in installation once the shock and
strut units are in place.

The next step up in bolt-on suspen-
sion upgrades is a "smart” reactive
setup such as the Monroe Auto Equip-
ment system shown below. Stage one
is a manually controlled suspension as
shown here, using a microprocessor

to relay commands from the cockpit

control out to the damping units.

The real promise of the future is
auto-setting shocks that use vehicle
sensors to read speed, throttle set-
ting, steering and braking. An elee-
tronie control module can analvze the
readings and choose appropriate
damper settings.

DRIVER-ADUUSTABLE
SWITCH

ELECTROMIC
COMTROL MODLILE

STRUITS

Cockpit-adjustable shocks,
now available as a retrofit
from Monroe, will be
followed by even smarter
suspension systems. The
system’s microprocessor also
handles its own diagnostics.
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At Armstrong, we've been
building toughness into our
tires for over 75 years.

Like our Five Star premium
radial. With a road gripping
all-season tread, an aramid-
over-steel Durafold ™ belting
system and our best 50,000
mile limited warranty."

See your local Armstrong
dealer today for the tires built
tough as a rhino.

* For complete details contact your
Armstrong dealer,




There's nothing like having your own
unlimited supply of water! I'd like to
show you how you can get it yourself — by
drilling on your property with the amazing
Hydra-Drill. You can probably finish the
well in just one weekend, and install the
pump and tank the next one.

Save Money!

Let me send you absolutely FREE a complete
information package full of pictures, descriptions, and
prices of the equipment. There's even a fully-illustrated
booklet called "How To Drill Your Own Water
Well", and a recording of a half-dozen folks just like
yourself from all over the country who have drilled
their own wells and saved a lot of money!

Expert Help Available

You'll also find out about our Toll-Free Consult-
ing Service. It's a DeepRock exclusive! If you have a
question while you are actually drilling the well, you
call a special number to talk with a drilling consultant
for on-the-spot tips.

Then, when you've finished the well, we can help
you select exactly the pump and tank you need, and
show you how to install it. In fact, if you have a video
tape player, a complete instruction tape will answer
most all your questions. And the tape comes free with
your pump. Anything else you need -- call the toll-free
number!

Homeowners! Gardeners!

Say Goodbye
to Expensive
Water Bills

--with Your Own
Easy-to-Install
l;Vater Well System*

Remember the Drought?

Need water for your lawn and garden when the city
says NO WATERING? Tired of paying rwice for
your city water -- once for the water itself, and then
again for the sewer charge?

Be Water Independent with
your own water well system
you install yourself!

Yours FREE: i

# "How To..." booklet
j ‘

% 33 rpm record
# Complete info & prices

FOR FREE INFDHMATI’DH PACKAGE
Call Toll-Free

1-800 333-7762

h—ﬂu
-----
FICTI'JH"I'“HECT
E 7148 Anderson Road
Opelika, AL 36803-0001
[ YES! | may want to drill on my proparty, Rush the
FREE INFORMATION PACKAGE including the
booklet, record and prices.
[ Also, sand information and prices on your wall pumps
and tanks. No abligation]
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ChassisLube

HATEVER happened to
that fine old 2-part basie
maintenance tradition, the

oil change and grease job?

It used to be that the two were in-
separable, the standard maintenance
routines that even the most casual car
owner knew were necessary to keep
his vehicle going down the road. The
local garage would put stickers inside
the door panels like merit badges for
each change-and-lube eyele.

Things are much different today,
Recommended oil-change intervals
have lengthened dramatically (we
still recommend changing between
3000 and 5000 miles, depending on
how you drive), and the old-fashioned
grease job is all but forgotten, Never-
theless, even though vou don't hear so
much about chassis lubrication, it's
still a vital part of proper car care.

The faet is, regular lubrication of
steering and suspension fittings is re-
quired not only for older cars, but for
new high-tech designs like Chevro-
let's Corvette. On that car there are
eight fittings, six at the front and two
at the rear, each equipped with a
standard grease nipple ready to ac-
cept pressure-fed lubricant.

Common chassis points requiring
periodic greasing on many cars in-
clude ball joints, steering tie rod ends,
and the idler arm. On older cars it’s
quite possible that the driveshaft uni-
versal joints may have fittings, too.

Driveshafts with a sliding spline
section between the front and rear
universal joints will require some lu-
brication at this point. Follow the
manufacturer’s suggestions for prop-
er lubricants.

Some vehicles are manufactured
with flat dish-faced fittings rather
than conventional nipples. A special
needle-like grease nozzle is used to
service these points. Often these
joints are not sealed, so grease should
be injected slowly until the old grease
is forced out.

When lubrication intervals are
very long—say 10,000 miles or more
—the carmaker may install metal or
plastic plugs at the grease points, We
think it's a very good idea to remove
the plug and install a standard nipple
fitting in its place. Leave the fitting
installed to make the job go quicker
next time.

Service intervals vary with manu-

facturer, but Chevrolet is typical in
recommending front suspension lu-
brication every 12 months or 7500
miles (6 months/6000 miles in severe
driving conditions). Other brands of
cars, such as Porsche or Mercedes-
Benz and even Toyota, use sealed sus-
pension components which require no
periodic lubrication.

That's not all the attention the chas-
gis requires, though. The same grade
of chassis lubrieant should be applied
in a thin coat to the parking brake ca-
bles and guides (but not the cable cas-
ing), and the contact areas of the
transmission shift linkage.

Every 30,000 miles the clutch cross
ghaft of manual transmission-
equipped cars needs a shot of grease,
too. And as long as you've got your
hands dirty, apply a bit of white
grease to the hood latch mechanism
and a slight amount to door and hood
hinges.

FROMT SLISPENSION
AND STEERING

L siFT
— Ml UnKAGE

|

LINPVERSAL
JOINTS

Many vehicles today still have fittings and
other places that require periodic greasing.
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Whether driving on or off the
road, you want tires that can
really take the punishment.

Like our Norseman All
Season. With a road gripping
tread, a patented Tredloc®
belting system of woven
aramid, and a 40,000 mile
warranty.”

See your local Armstrong
dealer today for the tires built

tough as a rhino.
* For complete details contact your
Armstrong dealer,

8%



As seen hundreds of
times on major TV game
shows and in airports
across the nation.

A Positive Obsession.
Have you ever become involved in a project that
was 50 enjoyable, so exciting, that time seemed to
fly by . . . hours seeming like minutes? A project
that was so consuming yvou found yourself think-
ing about it all day long, anticipating your next
chance to become lost in the fun, fascination and
challenge all over again?

At Classic Roadsters, Litd., we specialize in fun
projects. Building one of our roadsters is very ex-
citing — we like to call it the ultimate positive
obsession. In fact, our customers often say they are
sorry when the building phase is over, because
they so enjoyed the experience.

\ . . there is nothing like building your own car.
Would I do it again? You bet!"
— W.D. Jones. Oklahema City. OK

Buildability

Let's face it, no kit car builds itself — and
it shouldn't. Our roadsters are engineered
for easy assembly and years of durability.
Thousands of people have built and are
now driving their own Classic Roadster,
you can feo.

"I would like to compliment you on the excel-
lent craftsmanship of the fiberglass materials, com-
ponents and especially the instructions. They were
easy fo follow and done in such detail that I was
able to complete the kit with little difficulty.”

— ]. Bischolf, Minnetonka, MN

Recreational Value

Regardless of whether you respond io our offer or
not, you will spend time and money on some form
of recreation in the future. Why not invest in a pro-
ject that will entertain and educate you and your
family, and at the same time, provide you with a
beautifully finished, stylish automobile? As a
satisfying hands-on project, and as a performance

automobile, a Classic Roadster can offer
you "more fun for the money" than any
other recreational value in America.

"Whether you're looking for a factory built,
turn-key roadster or wanf to build your own
from a first-class kit, Classic Roadsters is

the way to go.”
— The Editors, Kit Car World

Contact us today.

It is not by chance that we are one of the
oldest, largest and most respected names
in the industry. Call us today and decide
for yourself,

Videotape Now Available!

For Videotape or FREE Brochure
information call:

For International Export Call (701) 283-8866

‘\‘1 800-444 4446 2821

uuuu

Please send me the
YESI following information:

Enrr -To-Assemble Kit
[ Custem Built Roadster

A) LI Celor Brechure, paris & options
| " FREE
1 info, and corporate report
B [ (35.00) 16 pg. Product Catalogue, plus 24 pgs.
l of company, component & pricing info
| C:l. ($15.00) VHS Video Preseniation (corporaie
& model profile) plus "B" literature plg.
| D10 (52.00) Business Opportunities Report
Name

Fhone (day)
Phone (eve)
Address .
City

| i cademein Lk :
1617 Main Ave.
LL Fargo, NTb 3810 L I
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FAEE . . Products based on TUFOIL technology. Check l Fluoramics. Inc PM59
| ane with each order of 2 bottles or more. Check 2 for each | ’ =
| gation order. Values range from $3.98 to $8.95." | © QHIE";IBI :‘" anm:ﬁ;" o 103 Pleasant Avenue
[ TUFOIL Gun-Coat — Super rust inhibited, smooth action s S« Y] i Upper Saddle River, N.J. 07458
B~ | $14.25 (plus §3.50 shipping and ;
l 3 ;lihﬂ‘llal:':“imnuiunu — Low wiscosity for computer handling). See money back mﬂm@ for § is enclosed
| © TUFOIL Lightning Grease — Easily sheared grease qu| guarantee. [l AmEspress [ MaswerCard [ Visa
P Ingtrumients 0O TWOB oz bottles . treallwocars o0
| o Ll?lhrFrE;:kl Lubit-B — General purpose, household u:uI h:ﬂw mwﬁﬁm shipping o
& ngl $6.00 p
FREE brochures . ..
l O 30 Questions /Answers about TUFOIL | O ONE Quan boftle . . , real 4 cars Highuine
| & “Fun with Superconducion”—we're ieading that fisld | for $34.95 (plus $4.00 shipping Mame
| toa and handling) e
Ses MASA Tech Briets for technical details
} 1986, 1587 and 1980 O ONE GALLON . .. treat 18 cars for
bl ol wmics, | $126.00 {plus $6.00 shipping and
I m-".":.';rg’_’:&fg'-‘"“ hﬂ'lﬂﬁ'r‘ﬂ.: Biae Zip
I

| Ot LI Patarmia spussd et panding

TUFOIL /S SLIPPERIER
THAN TEFLON /

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

fell off my chair.

| know TUFOIL Is a superior product.
After all, I've been working on the prob-
lems of dispersing Teflon® or Fluon® in
oil since the early 1970's and getting
patents all over the world. But here was
confirmation from on high! My reaction
was, “Wow! TUFOIL's slipperior than
Tellon!™

Their st data showed a steel on steel
4-ball surtace Iriction of .029 with re-
markably low wear. | rushed to my library,
grabbed a lubricant handbook to see if
my memory was cormmect Sure enough!
Teflon was listed at D4.

TUFOIL is nol just a litlle slipperier than
Tellon. IU's a lol slipperier than Teflon.
There wcs the handbook data right in
front of me!

People ask, "Why don't the auto and oil
companies recommend TUFOILY" It's
simple. The big oil companies’ profit
comes from gasoling, not lubricants. The
auto companies’ comes from car sales,
Just think. Some of our test cars are
pushing 200,000 miles. f Datroil recom-
mended TUFOIL, they might cut their
sales in hall . . . not likeby! Some of our
customers’ cars are wel| over 200,000
miles, with their engines purring like
kittgns

So it's up to you lo decide for yourself,
just as tens of thousands ol our cus-
tomers afready havel

People like you send us letters raving
about improved siarfing, smoother op-
eration, spectacular acceleration, gas
savings and much longer trouble-free
engine life.,

TUFOIL has been written up in presti-
gious scientilic journals, newspapers
such as the Wall Street Journal, Boston
Globe, New York Times and Christian
Science Monitor and tested in Universi-
ties and laboratories all over the world
Tha results are ovearwhalming! Az far as
we can see, TUFOIL nas the lowesl

VUFDM, S o ey T ol Friamemics
LUK st e 10
105, Pt P PT]
(10 Pt 337 AR

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

For the las! few years, we've been
running full page award-winning ads in
MASA Tech Briels. In them, wa call
TUFOILL, “The Transistor of Lubrication.”
Qur competitors are way back n the
vacuum tube era with products primitive
by comparison, Mo other lubncant evan
comes close

We're occasionally asked about lubri-
cants that claim to be ong-time engine
treatments. The answer |s simple' There
is no record in the scientific literature
that we've seen so lar, thal a one-lime
ireatment by any lubricant will last the
life of an engine. So don't balieve it!

NOW
AVAILABLE

IN
QUARTS

MAKES YOUR CAR'S ENGINE

WORK BETTER — LAST LONGER —

¢ mprnesd Mlnge
* Bt Fardprmsaml
¢ Enr §indting
* Incrasted
Engineg Lite
* Rifures Friciigit
"3 LS Paani
Mam Pasiling

LR .ﬂll_-|

TUFOIL means big savings lar you, your
car and your machines! So rush your
ardar now and gel these marvaloos
benaliis

® [ncreases acceleration

#® Boosis gas mileage

® Easier slaris—hol or cold

* Makes engines run belier, lasi longer

Here's what some ol our customers say.
This customer wrote a beautiful 4-page
letter raving aboul gas savings, easy
starts. He went on
"My acceleration was also noticeably
increased and wherg my normal en-
ging running femperature had bean
with the neadla halfway batwean HOT
and COLD. it is now only one third of
the way in betweean.”
... R.W. Yarmouth Port, Ma.

This customer got famastic fuel savings...
“The use of TUFOIL in my autos has
been sosuccessfulthatl purchaseda
gallon ol TUFQIL and now use it in my
3 lawnmowers, garden tiller and

shredder,”
s DLW, Seattle, Wa,

We ship within days!

*pwef the single botte price BIG SAVINGS

—-—-J----—-—-—_—-_———————————————

How To Use TUFOIL*

Just add one B-oz. container af TUFOIL
to your standard crankcase, (Il treat 4 1o
5 guarts ol engine oil) Il you want to
super treat your engine. add two bottles!
You will ses the results in less than 1,000
miles. Once your engine is broken in on
TUFOIL, add 4 ounces (V& bottle) with
each oil change to keep new perform-
ance leveis, Use TUFOIL repeatedly over
the lite of your engine to help keep it
purring like new!

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

If you're not satisfied, simply send us
proof of purchase with a note and we'll
refund your money immediately—na
questions asked.

Send for TUFOIL today and prova to
yoursell the amazing Increase In your
car's performance. Fill in the coupan
today, Or call TOLL-FREE any time, 24
hours & day

1-800-922-0075.

{in New Jersey, call 201-825-81 1'1}@

M. semganiy please acdd B tales W) Ordees 1o Canads
Bend chack of money teder in LS currancy Add $10 exira

shipping charges.

d



r- MAIL THIS COUPON -1
FOR FREE FACTS!

i _ TRAINATHOME !
i FORABETTER CAREER
B 41 ways ICS can help you improve your life

Inmhmfwtsandmkr brochure on huwlmnl
train at home for the career | have chosen. 1.
understand | am under no obligation and no

0 salesman witl visit me. GHECK ONE BOX ONLY! ]

ASSOCIATE IM SPECIALITED

TECHNOLDEY DEGREE

] Giwl Enginegring
Technoiogy

[ Mechanical Enginesrng
Tumrl:llulu

[ Electrica Enqmuannq

with ophion in Marketing Tnnﬂmluqy

] Electromics Tu:t'mumgy

mﬁﬁmnmm 5

[ Surveying & C1 At

Programmi Mapping ] Veterinary
Hi ﬁ m"ﬂ | marm-u Guumlet Agsigtant
ook 1 Digsed

Mechanics

L] Elecircian
" Becoa
i

te

T12Z8

_.|F'I[ 10 O

Sacretaral
| Medical Dental
I:Ifrn.i&.s'.:ﬂsunt O m Busingss
| Legal Secretary gemant
] "‘ Drafting [ Miatarcy

[ dir Conciieing &  Repair
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CABLE T.V. CONVERTERS

WHY PAY A HIGH MONTHLY
FEE?

All Jerrold, Oak, Hamlin, Zenith, Scientific
Atlanta, Magnavox and all specialized ca-
ble equipment available for shipment within
24 hours. For fast service MC/VISA or
C.0.D. telephone orders accepted B800-
648-3030 60 Day Warranty (Quantity Dis-
counis) 8 AM, 1o 5 P.M. Monday through
Friday Central Time., Self Addressed
Stamped Envelope (60¢ postage for FREE
Catalog).

Midwest Electronics Inc.
5143 W. Diversey # Chicago, IL 60639
No lilinois Orders Accepted
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AUTOMOTIVE RENEWAL (G UIDE

Tire Typing

HE GOOD NEWS about to-

day's tires is that there are

more premium quality choices
than ever. The bad news is that there
is still no one tire that's best for every
driver and every road condition.

Buying new tires for your car ought
to be a deeply considered decision
based on far more than just price or
cosmetic considerations. Before you
begin a soul-searching analysis of
driving style and performance expec-
tations, though, spend some time re-
viewing the set you've worn out.
What is it you would like to change
about the way they behave and how
much are you willing to trade off? If
your budget is big enough you'll be
able to find tires which offer the ulti-
mate in handling or best possible ride
quality, but not both at the same time.

[f your car is of recent vintage,
there's a good chance that the ongi-
nal-equipment tires have delivered
remarkable perform-
ance. [t's no longer a
lowest-bidder busi-
ness among carmak-
ers. Tires have
become a critical fac- |3
tor in the perform- |
ance definition and |
are more closely
matched to the sus-
pension settings and
driver’s expectations
than ever. Assuming
the original equip- |
ment tires have come
close to meeting your
needs, you've at least
got a good guide to | §
size and the load and | |
speed ratings.

For the most part,
every trait you at- =
tempt to improve will
probably cause a loss |
insome other quality.
One notable excep- |
tion is adaptability to |
weather conditions.
True high-perform-
ance tires with full
all-season capabili-
ties are now available |
in a wide range of
sizes, Only at the

out is from drivers with vehicles and

very extremes of high-traction road
grippers do you have to give up some
wet-weather prowess. At the very
minimum, try to retain the factory
tire height. This dimension not only
affects fit inside the wheel well but is
also vital to the calculations of ABS
braking systems and engine manage-
ment computers.

The final choice of tires boils down
to what characteristics they must
have and what you are willing to give
up to get them. Tires that deliver op-
timum cornering traction will give up
some tread life and ride comfort, due
to the rubber compounding and con-
struction techniques. A tire which of-
fers the security of go-anywhere grip
in mud and snow will be noisy on dry
highways and vague in cornering,
thanks to the deep tread blocks and
number of biting edges.

The best expert advice to search

driving patterns that
are similar to your
' own. Their hands-on
experience can help
| sort out the loeal road
peculiarities and con-
ditions better than
any sales pitch. Don't
underestimate the
knowledgeable tire
dealer, though. His
background and in-
sights are worth-
while. If he's
conscientious he’ll
ask questions about
A how and where you
g drive, as well as look
over your vehicle for
| elues such as a ski
rack or tow hitch.

There's a lot of self-
education in store
gn before making an
i informed tire pur-

¥ chase decision and
%' few clear-cut guide-

il lines. Don’t try to
| judge any tire by ap-
| pearance or price and
| remember to buy for
o the 95 percent por-
i tion of your driving,
not the 5 percent.

192
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Reconditioning
Brake Calipers

RAKE calipers should be re-
Bbui]t whenever the brake FISTON DuUsT BOOT
pads are replaced. But let's

SHOP TOWEL . | e
face it, they rarely are. Afterall, a -
complete brake job with full servie- -
ing of the hydraulic system can )
cost several hundred dollars. It's | _& "
tempting to just throw ina new set | I/' f
of pads and try to forget other po- | i
tential problems, &

The experienced do-it-your- |

selfer shouldn't have to settle o .
for inferior brake service. Re- s

CALIFER 7

= # COMPRESSED-AR
s W (R NOZZLE
building your own calipers is W N= s
relatively easy in most applications. A el
(Exceptions would include rear discs

with parking brake mechanisms.)

You'll need caliper rebuilding kits =T
for each wheel equipEEﬂ with disc
brakes, but before you buy make sure e

the caliper bleed serews can be loos- Remove the piston by gradually applying air pressure to the caliper inlet fitting.

Break Through
In Brewing

Technology.

* Two years in development.

* The Keg plus Brewing Bag is what makes the
difference.

% Create a good beer and wine every time.

The Keg — Keg and Corkscrew has made brewing your awn
. t';;;sgﬁr;aflﬁ";::s beer simple and easy. Just secure the brewing bag
O into the keg. Combine water with our all nalural
3. Insulated 1o keep extract, sugar, hops and yeast, Pour info our revo-
beer or wine at a lutionary, new, sanitized brewing bag and nine

4. é‘?ﬁ;ﬁ;ﬂ’ﬂfﬁﬁﬂ? days laler your beer is ready to bottle. After bottling, discard the used bag and

fays start again with a new brewing bag to make your beer or wine.
There is only one beer so clear, so fresh, so great, that you can't buy it any-
The Brewing Bag where. You have (o make it yourself. Make the beer that tastes like a million
; Emnawrfd s for anly pennies a glass!
& and aasy o .
Lse. 4 Retails for $159.95 - Buy now, only $129.95!
3. Stevilized to eliminale Mail 5129.95 chack
conmamination, nrar!rmy ntd:r ta: & Corkscraw 1 -S{"] -44 I.- BREW ﬂ
4, Slops oxidation (A for ey el v 15‘?9 “;"dﬁm;amﬂhu - VISA | MASTERCARD Accepied
img:fn?émﬂ @ © Kimg & Cotacew 1558

KEG & CORKSCREW
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SOUND ADVICE

"An Audio Guide

"an Audio Guide To N
%nur Car's Performance

5!
il Major preakdourms

= Help prete riing at

« Help keep gour car o
peak ormance

Juist ﬂipgl{' dollars inpesicd con

} saue Yot hundreds!

To Your Car's Performance'"

Have you ever tried to explain a "THUD"
or "PING" to your mechanic? Difficult.
isn't it?

Now, YOU can help vour mechanic identify
what the problem is alter you have listened
to SOUND ADVICE— an audio cassetie tape
containing 20 of the most common noises
that your car can make. It will enable you
to pinpeint that mysterious thud or ping
and, in turn, assist you or your mechanic
in remedying it. (Perhaps. vou can even
have yvour mechanic listen Lo it, especially il
your car ISNT making strange noises when
you get it to the garage. That way you can
tell him which sound it was.)

This unique auto diagnostic tape has heen
compiled by Mort Schultz, PM's expert
contributing automotive editor. It allows
you to hear the noise with the car running
under operating conditions. Play it in your

car's cassette deck and compare the sounds
on the tape with the sounds your car is
making,

LISTEN TO WHAT YOUR CAR
IS SAYING!

-------______-ﬂ

r
Order your tape today i

I SOUND ADVICE CASSETTE, #V-1010 — 588 {
I only 87.85. Send check or money order to:

| POPULAR MECHANICS, Hox 1014, |
l Radio City Station. New York. NY 10101 '
l Name I
| I
I Address I
| I
| Clty |
I |
I State Zip l

Poymalnr Mechank's & o puifiotion of et Moganines. o [ipiston of The Hleorst Corporotion © 1868 The Hoars! Corponarion. Al rights resemml




ened for bleeding. If they can't, you'll
have to replace the appropriate cali-
pers. If the bleed screws are okay,
you should refer to your service man-
ual for any instructions or precautions
that are specific to your car.

For most single-piston floating cali-
pers the job goes like this: Once
you've unbolted the calipers, remove
pads, the pad support spring, the old
brake hose and, if applicable, the cali-
per guide-pin bushings and O-rings.
Place several shop rags in each caliper
in such a way that they will catch the
piston as it is ejected. Then gradually
apply air pressure to the caliper inlet
to force the piston out of the caliper
bore.

Don’ttry to catch the pistonin your
hand. If the piston won't come out,
tap lightly around its edge with a
small brass or plastic hammer and ap-
ply air again. If you can't dislodge the
piston, you'll have to replace the cali-
per. Use a dull screwdriver to pry the
dust boot out of the caliper, but be
careful not to damage the eylinder
bore. Use a wooden stick to remove
the seal from the groove in the bore.

Clean all metal parts in brake parts
cleaner or aleohol. If a piston is not in-

Auwmonve

Special Advertising Section

cluded in the rebuilding kit, inspect
the old one for scoring, pitting, nicks,
corrosion and worn or damaged plat-
ing. Ifthe piston is flawed, it must be

replaced. But dnn} condemn a ]:nhena

In removing O-ring seal, be sure to use tool
that won't score walls of caliper bore.

lie (plastic) piston on the basis of cos-
metic blemishes or small chips
between the dust-boot groove and the
outer face.

Inspeet the eylinder bore. You can
remove stains and corrosion with ero-
cus cloth, but nicks, pitting or scoring

RENEWAL UIDE

are grounds for caliper replacement.
Before reassembling the caliper, lube
the eylinder and the new piston seal
with clean brake fluid. Carefully lo-
cate the seal in its groove. Make sure
it’s flat. Lube the piston with clean"
brake fluid and slip the dust boot over
the end of the piston. Position the pis-
ton in its bore and, using hand pres-
sure only, pressit to the bottom of the
re.

If your caliper is equipped with a
steel-rimmed dust boot, tap it in place
with a driver that aligns with the out-
er edge of the rim. If your dust boot is
solid rubber, use the flat side of a
screwdriver or other blunt tool to
press the boot into the groove, taking
care to avoid cuts and tears.

Before reassembling, inspect the
old brake hoses and replace them if
they're showing any signs of wear or
deterioration.

If they're over 3 years old, it's a
good idea to replace them anyway.
Use new brake hose seal washers
whether you replace the hoses or not.
Install new caliper guide-pin bush-
ings. After installing new pads, com-
plete the job by bleeding the brake
system.

NRI shows you how: Make money
repairing small engines?

Thete are 50 million small engines out there, and many
are waiting for qualified servicemien vo fix them. NRI can

give youl the traming you need 1o cash in on this
opportuniey, and you keam at home in your spare time, at
YOur Convensence,

Includes 5§ HP , Power Generator

You bean by doing with NRI ““hands-on™ smining,
As par of the NE] Master Coune, you get 1 brand-new 5 HP
Tecumseh engine plos a power
mﬂtﬂrplﬂkm.\'ﬂu

e
pmblcnu funeup and i
even wear down for n%{‘

var:lndnng]oh And
Mﬂ,mm
an mductive

tachometer, volt-chm

and ring compressons lﬁ‘

complete wrench see,

and more. . .all o

equip you for leaming
camung.
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Choice of Two Courses S

N'li!ﬂuh:'l:umt special emphasis on lwn

e?mpment rean:l]:um the theory and practice of
:sl:uu:m ubrcations, coaling, and systems. lis 30
Bite-size”’ besmons concentrase on one subpect at 2 tume o let

MOYE 30 POUL OWn pae, ive you greater clanity and

beaming.

The same teaching rechniques give you advanced
wraining cn the 43-lesan master course . . - training i the
ﬂpﬂuu}dxnxmgnf;dudrmngrufmhﬁmm

pencrators, indusuml equipment, even maotat-
cycles. You leam to service electrical systems, ransmusgions,
chutches, power take-affs, and mace.

Exclusive Factory Training
Althinagh not required for graduation;, your Master

F--——_———__-—

Course includes five intensree days of optional maning ar the

Teoamseh Facory Service Schood, Here, you'll work weth

expenence in subjects like solid-srate wesung, ransmisions

and mransaxles, engine veardown, rwo and bour cycle
Al designed to prepare you for succes.,
Send for Free Catalog

Find out for yousself how much NRI training can do for

you. Send for the free catabog with all the facts,
of each lesson, and factory oraining cumicuham, Mo

H coupon has been used, write NRI
Washingion, DC 20008,

Schooks, 4401 Connecticut Avenue, NW,

Immumu w”"ﬂﬂ'a‘."‘u
e ii—— [ Gheck for details
'mmm"-p )t B o
|mmmm [ Air Conditioning, Refrigeration & qu'r:-;m;wm
I Please rush me the one free catalog O Avtomotive Sarvicing [} Computer Pragramming
1 have checked. | undersiand ther s no ) Appliance Servicing [ Cellutae Tebsghane
M obligation. NO SALESMAN WILL CALL 01 Radio Comenunications 01 Locksmisiing
Hame M!m__pﬂnl] Age
o I Address.
| CityStateZip ~——

! | Accensited by tha Natioral Home Stuey Council
—

will call. Grex mamed oo your funare roday!

._—_—--—q
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LT Sound, Dept.PM-3, 7980 LT way

Lithonia, GA 30058 (404) 482-4724

Manufactiured and Sold Exclusively by LT Soand
OUR PHONE DEMO LINE:
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[Satellite-TV

Save 30% -60%
Complate Systems - Plus upgrades
for present owners: Rocerers, IAD'S,
LNE'S, LMA's, Faeds, Movars B to 327
Dishes, Ku sguipmant & Video acc's
All Major Brands — Fast Delivery
1-B00-334-6455 us)
1-218-7T39-5231 ey
SKYVISION INC
2016

L]
COLLEGE WAY
FERGUS FALLS, MN 56537

BASEMENT T

H.HIES P 7o Sewer or
o Digging Up Floors

Install 1 Yoursell - Amywhere
Write McPherson, Inc., Depl 16
Box 15133 Tampa, Florida 33
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BORN AGAIN (Continued from page 119)

locomotives still exist in North Amer-
ica. About 110 of those are operable,
and each one that is brought back on
line represents the culmination of
Herculean effort. Last year saw the
addition of eight working locomotives
to the total, the best report card in
years,

Enter a steam locomotive shop and
you are Gulliver in the world of the gi-
ant Brobdingnagians: The universe
has suddenly expanded about you.
Here is a 36-in.-long pipe wrench.
There is a crescent wrench with a 24%-
in. bite. Here is a 2-in. drill bit. There
is a4%-in. threading tap.

A gargantuan hycFrnu]in press
stands ready to apply the 400 tons of
pressure necessary to pull a wheel on
or offits axle. The work is done mainly
in steel and brass—steel for the bones
and brass for the sinews. Brass is
used as much as possible at the points
of friction, because it can be replaced
maore easily.

Time was when each railroad had
its service shop and its service man-
uals, much like an auto repair shop or
airline maintenance office today. Ba-
sie maintenance and repair proce-
dures were spelled out. The manuals
still exist, even if the shops do not, but
there is one key difference.

“The railroads used locomotives
strictly for production,” points out
Gary P. Benaman, president of Diver-
sified Rail Services, Fort Wayne, In-
diana. “Today we want to restore
locomotives and keep them in good
running condition.”

Those funetions can sometimes
clash. “The railroads had to operate at
maximum capacity. We want our loco-
motives to last.”

Snooping around one day in the
back lot of the Illinois Railway Muse-
um, Bensman found what he de-
seribed as “a bare boiler sitting on
wheels, solid rust from front to rear.”
More particularly, it was the 43-ft.-
long hulk of a narrow-gauge 2-6-0
steam leocomotive whose 37-in.-dia.
wheels once enabled it to make a top
gpeed of about 40 mph. If it could be
restored, it would be the perfect arti-
fact to grace the antique mall under
construction in Friseo, Colorado, by
developer Robert S. Philippe. The
builder had enlisted Bensman's aid in
finding just such a locomotive.

Research determined that the en-

ine’s original identity was Ferro-
arril de Salaverry A. Trujillo No. 6.
It had been built in Philadelphia in
1875, the fourth production model in
its series, and sent to work in Peru.
Although No. 6 had never worked in
Colorado, it was a twin to the old en-
ines of the Denver South Park and
acific Rail Road.

Taki ins
A life::ligu?:f patchwork welds had
rendered the boiler useless for reno-
vation purposeg, and the crew had to
rebuild the engine nearly from
scratch. Firebox repairs are critical.
During a locomotive's lifetime, what
is known as “flame erosion” gradually
reduces I:hehl‘.hir:kneas hﬂﬂft e metal
plates, and these must repalred or
replaced. The tender required only
the replacement of its sheetmetal and
the addition of coal boards. On top of
the engine the crew built a new cab,
basing its appearance on old photo-
hs. Running boards, lagging and
jacketing were added.

In the junk pile of a Toledo, Ohio,
boiler shop, Bensman found a histori-
cally accurate whistle, From various
collectors he secured gauges and a
pop valve. He was amazed when he
felt the pop valve attach neatly at the
top of the steam dome, The century-
old threads still fit perfectly.

After 11 months of labor ending in
June 1987, the “boiler on wheels” had
metamorphosed into a 28-ton beauty.
Rechristened No. 13, the engine now
stands in Philippe's Antique Barn, be-
hind a sign that declares: “If you
break it, you've bought it—$85,000."

Ever change a tire on a locomotive?
That was the problem faced by J. Da-
vid Conrad, chief mechanical officer of
The Valley Railroad Co., Essex, Con-
necticut, when he started tearing
down an 85-ton steam locomotive,
built in 1920. Ultrasound testing dis-
covered two cracked axles on the old
machine, one of the cracks stretching
a full third of the way through. While
attempting to remachine the axles,
one of the wheels broke and that, toal-
most any steam locomotive techni-
cian, means a trip to Birmingham,
Alabama, and the only quartering ma-
chine currently operational in the
U.S. It stands in a machine shop run
by Norfolk-Southern Railway.

Conrad explains, “Locomotives
have double-acting, reciprocating cyl-
inders, the right side 90° ahead of the
left. If the erank pins aren't dead on
uarter, there will be a lot of wear on
the rods."”

Kick the tires

Then it was time to change the 3-in.-
thick steel tires surrounding the loco-
motives drive wheels, a common
practice back in the workhorse days
when the constant pounding of wheel
againet track fashioned a concave
groove. To get a tire on or off of a loco-
motive wheel, you must heatittoa
proper point of expansion. First, you
affix a heating collar around the cir-

cumference. Then, Conrad details,
{Please turn to page 208)
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Save Gas, Save Engine with ‘POLY’

GUARANTEED LOWEST PRICE (see details below)

The introduces one of the
most fully tested and proven gas sav-
ing, fricton-reducing treat-
ments ever to reach the market!

The Secret is "Poly”

“Poly” is short for polytetrafluoroethy-
lene (TFE), the slipperiest substance
known to man. (1881 Guinsss Book of
World Records). Petrolon Corporation,
makers of Slick 50, invented a way to
permanently bind this slippery chemical
to your engine with one treatment. Just
one quart of Slick 50 can reduce engine
foction, increase gas mileage and horse-
power and reduce engine operating

temnperature, causing your oil and engine
to last longer...plus It reduces metal wear,

defraying costly overhauls.

Years of Testing and Use
Have Proved it True!

Slick 50 has been thoroughly tested in
independent laboratories and out on the
road:

The March/April 1982, p. 35 issue of
“Consumer magazine stated,
“Slick 50 does reduce engine heat and
ordinary wear, and our informal tests
indicate that it will improve gas mileage
by about 2 or 3 miles per gallon.”

a powerful ultrasonic cleaning process to
a Slick 50 treated e and were sur-
prised at its permanence. “We act
expected the Petrolon Slick 50 TFE Resin
coating to also be removed, but later
found it was still there."

TUV, a German testing laboratory with
credentials every bit as prestigious as our
Underwriters Laboratories, tested Slick
50 in 1986. They found substantial
increases in both gas mileage and horse-
power, Their testis showed that these
gains were due to a reduction in friction,

The Federal Aviation Administra-
tien has fully accepted a similar product
for alreraft—Slick 50 Alrcraft Piston
Engine Treatment (FAR #3349]. This
FAA endurance test simulated 1400
hours of engine use.

The power technology laboratory at a

southwestern university
stated. "Slick 50 does Increase horse-
power and decrease fuel consumption in
tests done at the university.”

The Space Shuttle Columbia uses the
chemical “poly™ in its gears and bearings
because it is the only chemical lubricant
which ean withstand the heat and cor-
rosive elements of space.

Perhaps most dramatic of all is a tor-
ture test overseen by the Antomotive
Services Council for Pennsylvania and
shown on WIVE television. Three cars
with 75.000 to 129,00 miles on them were
treated with Slick 50. Six months later
the oll was drained from each vehicle, and
the cars driven without the oil plugs for
about a half hour. The water temperature
never rose and the engines sustalned no

apparent damage.

It's Easy to Treat Your Engine
A few minutes before oll and filter

change, add the engine flush you get

free with each order to clean out the

engine. Let the engine idle for 5 minutes.
Then drain the oil, change the flter and
add the proper amount of oll, less one
quart. Add one quart of Slick 50, drive
for 30 minutes, and leave it in the crank-
case for at least 3.000 miles. As the engine
operates, the oil carries the "Poly”
between the parts where it Is burnished
into the pores of the metal.

Only One Treatment Necessary

It's permanent. so you do it only once,
not each time you change oil. One quart
of Slick 50 will treat all standard 4, 6 and

8-cylinder gasoline and diesel engines.

Works with Most Oils

Slick 50 will work with all petroleum-
based oils and all synthetics compatible
with petroleum-based oils with the excep-
tion of graphite oils. However, once an
engine is treated, you can go back to a
graphite type If desired.

4 Ways Slick 50
Saves You Money

Your actual percentages may vary
depending on your driving, vehicle con-
dition, weather and hic location,
but no matter what your conditions. Slick

50 can:

1. Increase mileage

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

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

4. Minimize or eliminate costly overhauls
by reducing engine wear

Up to 90% of the engine wear on a car
can be caused by lubrication starvation
cars experience when first started before
the oll begins to clrculate. Slick 50 can
eliminate this problem for less than the
cost of two tanks of gas.

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended in an excellent
grade of petroleum oll which meets or
exceeds every manufacturer's engine
warranty requirements. In addition, this
oll carries an American Petroleum Insti-
tute service classification SF-CC-CD.

There's No Risk with

Our Money Back Guarantee
Use Slick 50 for 3000 miles. If you don't

notice an improvement in engine perfor-

mance, return your invoice with a short

note telling why, for a prompt [ull

refund —no questions asked.

Profit from Selling
Slick 50 Yourself

Here's an opportunity to make hand-
some profits. Having such solid test
results from major institutions make
Slick 50 easier to sell than many other
products. Free dealership information s
sent upon request

GUARANTEED LOWEST PRICE!
Il at time of purchase you have seen Slick
50 advertised in a current magazine at
a lower price, we will beat that price by
52.00 per quart.

For purchase or further information
call toll-free 1-800-525-8624, ext. 5 (in
California 1-800-233-8559) or send to:
Progressive Enengy Corporation, 255
South Bent Avenue, #82, Dept. PM589,
San Marcos, California 92069.

Yes, | want to improve my car's performance

and save my engine—rush me risk free

[ One Slick 50 at $39.95 + $4.00 shipping and
handiing. Calll Aesicents add 7% Sales Tax

[0 Give me free shipping and handling for my
order of 2 or more at $3%.95 each

OCheck OCOD. [ Visa/MasterCard

Card #

Exp. Date

MName

Address

{Give straet address il possible for UPS delivery)

City State Zip
——PEC

Arogressive Energy Corporation

255 South Ben Avenue, #82, Dapt. PM58S
San Marcos, Calilornia 82089
CALL NOW, TOLL FREE 1-800-525-8624
IN CALIFORMIA, TOLL FREE 1-800-233-8558.
1388 Progmesive Enisagy Corp
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P.O. Box 208 - Dept, P
Tewksbury, MA 01876 Tel (508)85]-4514

only
s10 || " IKITES
FHEE COLOR CATALOG
Choose from ower 100 exciting kites
= parry unusual & novative designs
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WHERE CAN YOUR
WHOLE FAMILY

ALL FOR ONE
LOW PRICE?

THE SPORTS AFIELD FAMILY ADVENTURE.

Now you can enjoy an exciting, outdoor summer
vacation with the whole family in beautiful Crested
Butte, Colorado, the heart of a gorgeous, nature-filled
wonderland.

Sponsored in conjunction with Sports Afield,
Crested Butte Mountain Resort, and some of the
nation's leading sporting goods manufacturers, it's a
vacation as vacations are meant to be—with sports
galore, beautiful weather, fine dining and luxurious
accommodations. Hassle free.

The Sports Afield Family Adventure includes every-
thing—lodging, day camp for the kids, your unlimited
choice of more than 15 outdoor activities, guides,

instructors, even the sporting equipment—{or one low,
unbeatable price. Choose among fishing, boating,
horseback riding, camping, mountain biking, trap and
rifle shooting, white-water rafting, archery, golfing,
swimming, and so much more.. for the ideal sports-
man'’s holiday.

Just $429 per person (8250 for children under six)
buys you six days of vacation perfection. Want more
information? Call 1-800-525-4220 to request an cight-
minute video on the Family Adventure.

This summer, make your vacation the trip of a life-
time, with the Sports Aficld Family Adventure, Space is
limited—act now to reserve your place.

CALL 1-800-525-4220 FOR DETAILS.



HOMELITE.
THE ONE COMPANY THAT
HELPS YOU WITH
THE WHOLE NINE YARDS.

'
M

i \ 4

e e ————
Some cum(ganiﬂsjust make lawn mowers. Or
hedge trimmers. Or whatever else they think they can
sell. Only Homelite makes everything you need.
Because we want to be the one company you turn to
when you need a great product at a %nnd price.

Call us at 800-242-4672* We'll help you get your
lawn done right.

HOMELITE

Evervthing You Need To Get Your Lawn Done Right.

i NC call BOX-320-5165.
208
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BORN AGAIN

{ Comtingied from page 204 )

“You turn on the propane and wait 30
minutes or so. At approximately 400"
the tires have expanded sufficiently
to slip them onto the rims. As they
cool down, they shrink into place."”
Shims are sometimes used to compen-
sate for oversize tire bores or under-
size wheel centers.

Onee set with a new tire, the wheel
is placed onto a driving wheel lathe for
truing. The diameters of steam loco-
maotive drive wheels must be within
Yaa in. of each other. It is a job calling
for patience. The wheel lathe turns at
aspeed of only 1 to4 rpm.

atience, in fact, is a virtue in all of
this work. Take the case of Project
819, an all-volunteer effort to restore
a giant 4-8-4 veteran of the St. Louis
Southwestern Railway, informally
known as the Cotton Belt Railroad.
Sinee the late 1950s, No. 819 had been
relegated to idleness as a curiosity on
:Iislziay in Oakland Park in Pine Bluff,
Arkansas. Rust and vandalism took
their tolls. By 1983 she was merely
367 tons of eold, rotting steel,

She was saved from a slow death by
the collective efforts of 400 volun-
teers, a coalition of enthusiasts and
history buffs, supported by groups
such as the Pine Bluff Chamber of
Commerce, the cily of Pine Bluff, the
Arkansas Railroad Club, the Little
Rock Chapter of the National Rail-
way Historical Society, and the Cot-
ton Belt Railroad itself. A diesel
switcher pulled her aver temporary
track to the old shop of the Cotton
Belt line, and work commenced.

Fortunately, muech of the lady
needed only cosmetic attention, but
the primary concern was the boiler it-
self, corroded by rust, attacked by
innumerable seasonal temperature
changes. A total of 3000 man-hours
were required to remove, refit and re-
place the 100 superheater units that
threaded through the boiler. Refuel-
ing was another major task. Volun-
teer laborers also rebuilt the air
compressors, refitted the boiler jack-
eting, lagged the boiler, refurbished
the cab woodwork, rebuilt the eab and
brake valves, polished the cylinders
and valve chambers, checked the
bearings, manufactured and installed
innumerable staybolt caps, replaced
miles of oil, water and steam lines
and, finally, scraped, cleaned, primed
and painted the entire assembly. To-
tal cost was $140,000—almost the cost
of the original engine,

Was it worth it? Some three years
after the project began, when No. 819
was up and running, many of the vol-
unteers had tears in their eyes, They
claimed it was from the smoke.  PM
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No other training—in school, on the job,

an ere—shows

you how to trouble-

shoot and service computers like NRI

PACKARD BELL COMPUTER
HARD DISK ﬁ;&m ll‘!?llu.;:'ltl-mﬂ!.l. MONITOR
mwmummm : ’ High-resolution, 12" TN
Intemalty data storage monochrome monktor it
capachty and acCEs spaed. swivel base. and
TECHNICAL MANUALS

DI NRI walks you through
ny El:ﬂhl}tﬂhpﬂmﬂul

you
—giving you lha
uzgﬂuiﬁm need to work with,
ll'ﬂub#;!h.:ﬂt. and sarvice all of tﬁ!;:;l‘l?ﬁ:
widely u computer systems. a
takes to start a money-making career, even a
business of your own in computer service.

Mo douby about it: The best way (o leam o service comguters is (o actually
baill 3 state-f-the-an compaster from the keyboand on up. As you pat the
machine together, performing key tests and demonstrations 4t each stage of
assembly, vosu see for yoursell how cach pant of it works, what can go wmong,
and how vou can fix it

Omly NRI—the leader in carcer-building, as-home cloctronics training for 75
years—gves you such practical, real-workd compater servicing expencice. Indeed,
oy other training—in school, on the job, amwbere— shows you how (0 trouble-
shoot and servioe computers like NRIL

You get in-demand computer servicing skills as you
system—now

With NRI's exchusive bands-on training, youo acnally haild and keep the powerfuol
new Packard Bell VX88 PCXT compatible computer, complere with 512K RAM and
20 meg hard disk drive

Yous start by asscrnbling and testing the “intelligent™ keyboard, move on to 1est
the cirouitry on the main logic board, install the power supply and 5% " disk drive,
b mberface yimar I'#I-n.ulhﬂ:im rocwndeeer, Bt ihast's mot 3

Only NRI gives you a top-rated micro with complete
training built into the assembly process
Your NR1 hands-on training continues @5 vou install the powerful 20 megabyie hard
ik drive—oday's most wanted computer periphersl—incoded in vour course 1o
dramatically increse your computer’s seorage capacity while giving vou lightning-
quick data acocss

Having fully asscrmibled your Packard Befl VX8, you ke it through 3 complete
series of diagnostic tests, mastering prolessional computer servicing techniques & you
ke comamand of the full power of the VXRS's high-speed V40 microprocessor.

In nox time at all, you have the confidence and the know-how o work with,
roubleshoot, and service every compater on the market woday. Indeed you have
what it takes po step into a full-time, money-making cameer 2s an industry technicin
Evien Star @ compuber service business of your own.

No experience neaded, NRI builds it in

You need no previous expericnce in computers o electronics o sucoeed with NRL
You stan with the basics, following casy-to-read nstructions and diagrams, quickly

‘With professional programs and

System Lo let you and

marving from the fundementals o
sophisticased compuler servicing

by easy 'y:nu
o 0 i of g
experience that makes you Ln'-iu.-h'
[rq'nn:d o take audvantage of every
opportunity in today's wopgrowth
field of computer service.
Whar's more—you learm ar your own
pace in your own home. Mo classroom
pressures, no night sthoal, no need
quit your preseni job untll you're ready
10 make your move, And all throughou
vour training, you have the full suppor of vour personal NRI mstructor and the NRI
techmical smaff abways ready to answer your guestions and give you help whenever
o need it

Your FREE NRI catalog tefls more

Send tocay for your free fullcolor catalog :ﬂ:ﬁmmmdwnmmw
nmpt.lln'?ﬂumq,mm:ll i handbs-on Eraining in robotics, viden! audio

clectronic music iechnology, security clecirmnios, data communications, and other
growing high-ech career fields.

If the: coupon is missing, write to NRI School of Blectronics, MoGrw-Hill
Contivuing Fducation Center, 4401 Connecticut Avenue, Washington, DC 20008,
POURT amd KT s rogstenod tradcrmarkes of bnonionad Busines Machines Corposition

l"""___"'______'""l

| IR 5t 3

I MeGeraw-Hill Continuing Ecucation Center
I 4401 Connecticut Avenue, Wishington, [ 20008
l B,Chu:k one FREE catalog only

|:| Computers and Microprocessors
l |:| Roshantics

I:l TV idensihualic: Servicimg
I ] Cosmpister Programmning

For carert courses
approved under G hill

[ eheok for decails

[ Sevurity Bleciromnics

[ Elexinonic Music Tevhnulogy
[[] Basic Electronic

D Darg Cowmamunidsrions
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£
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Ciry (Stane {#ap

:

Acoroilived by the Sanisnal Home Souby Council
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YOY SCIENTIFIC

MAKE $25 TO $100 PER HOUR

Flawigh - et i s T gt Dl Bl
ni buh o piaht Buflon pefis oMl iy
pernies eich o eake well ol much
mwoe. Send for @ FREE caalog o o get
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With White's New EAGLE Metal Detectos. Programmabile
Driven 1o locate only valuablie Hems! Fun and
profiabls| Models from §90.95|

=

For @ From Catalog
Call Tell- Fraa:
V-B00-547-611

WHITE'S ELECTROMNICS
Dapt PA-7 Sweel Homa, OR B7386

COUPES DE GRACE (Continued from page 123)

rear; wider wheels and 225/50VR15
Goodyear Gatorbacks. The 2.5-liter
Turbo I engine is replaced by a re-
vised Turbo I1 2.2-liter engine with
its own computer controls and a new
Garrett Variable Nozzle Turbo (to
keep gas velocities high and thus im-
prove throttle response), which
pushes air through a large intercooler
mounted next to the radiator. The
power goes through a gearbox with
Getrag internals and a revised shift
cable.

If raw performance numbers are
whatdyﬂu want in a car, the Shelby
ghould be near the top of your list. But
if sophistication and finesse, ride
guality or noise level are most imp-nr—
tant, the Shelby probably won't make
the cut.

Our car had the optional Recaro
geats—among the best in the test. It
also had a real usable rear seat—the
Beretta was the only other car in the
group with room for four.

The Shelby showed 14 psi of boost
at its top speed. Ride at that speed
was choppy, but then it's choppy at
most speeds. The car exhibited exces-
sive understeer on the skidpad, but
was fourth quickest in the slalom
—not easy to drive, but pretty quick.
The brakes are great.

The bottom line: This is a hard-
edged car intended for a hard-core au-
dience, If it appeals to you, it'll
probably be the only car in this test
that does.

Subaru XTé6
The-Sports-Coupe-From-Another-
Galaxy image has been toned down.
The odd exterior striping, op art up-
holstery and videogame instrument

panel have disappeared. But the
package still combines full-time 4wd,
self-leveling air suspension, a flat Six
sohe engine, and electrohydraulic
power steering. New this year are
Goodyear Eagle GT+4 tires,

The XT6 isn't as much at home on
the track as some of itz competitors,
although it is reasonably well bal-
anced and predictable, with far less
understeer than several of the front-
drive cars. In any case, most of us
don't do much track driving, and on
the road the Subaru combines good
ride, excellent traction, low wind
noise, great visibility and a wide
torque spread to provide an excellent
passenger platform.

Some of the controls are very well
thought out, some are different ap-
parently for the sake of being differ-
ent (the steering wheel spokes, for
example). The innovative steering
provides good road feel, but the gear-
box is a trifle notchy.

The 4wd helps under low-traction
conditions (what Subaru had in mind),
but doesn't make the XT6 a racer. On
the other hand, it does contribute to
making this a thoroughly companion-
able everyday car, and the best all-
weather sports coupe in the bunch.

Toyota Celica GT-S

The Celica has become an old friend.
It has undergone very little change
since its introduction t Years ago,
and it didn't need much.

The 2.0-liter dohe 16-valve engine
is happy up to 7400 rpm, although
somewhat buzzy beyond 5000 rpm,
and will pull 6300 in Fifth gear, which
works out to 124 mph.

{ Plense burn to page 214}

™ “New. hl:h-rr-n;::'h:::u; s mare
fun into kife..use i1 80 home, go shoppang, 1
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] car trunky. Maoney Back Guarantee!
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CED“HBUEG 'l'1|| 53012 "'

START YOUR OWN SHOP
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lor details, (Canadian $55 8
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| 115 Riverbirch Cres, SE, Calgary, Canada T2C 088

- (e mmmuwmuma
nmh. Bic. -lwabmn i Smph
sturdy toof is only $4.85 (CA res. add B%
sales tax) plus $185 shpg'hding. Mai
check or maney arder with retum adcress

MEW EITCHENTDOL! v, MELON-EZE, P.0. Box 30348, San

CAS2413. 100% Money-Back

MELON-EZE Seradin CAGeus 1o ey

New Numbers

Since these coupes are designed and
marketed as high-performance ma-
chines, we added a couple of extra di-
mensions to our usual battery of
objective tests. In the first of these, we
determined each car's absolute top-
speed capability, measuring the re-
sults with the unwinking eye of a radar
gun.

Later we measured each car's actu-
alroad horsepower on a Clayton porta-
ble dynamometer modified and
operated by Dave Evans of Evan-
speed. Conditions, particularly alli-
tude, favored the turbocars in both
lests.

The top-speed runs were conducted
legally on a closed, private road at
about 2000-ft. elevation, the dyno test-
ing at Willow Springs Raceway, in the
California high desert near Edwards
Air Force Base, which is about 3000 ft.

—i.F.

Top Speed

Mitsubishi Eclipse 137
Plymouth Laser RS 137
Ford Probe GT 133
Mazda MX-6 GT 133
Shelby CSX 128
Isuzu Impulse Turbo 126
Toyota Celica GT-S 124
Subaru XT& 122
Honda Prelude Si 117
Chevrolet Beretta GTU 112
Nissan 2405x 107
Drive-Wheel HP

Plymouth Laser RS 130 @ 6000
Ford Probe GT 125 (@ 4500
Milsubishi Eclipse 123 (@ 5500
Shelby CSX 123 @ 5000
Mazda MX-6 GT 122 @ 4500
Isuzu Impulse Turbo 120 @ 5000
Subaru XT6 98 @ 5000
Toyota Celica GT-3 97 @ 5500
Nissan 240SX 5S4 @ 5000
Chevrolet Beretta GTU 91 @ 4500
Honda Prelude Si B8 @ 5500
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Radon Monitoring

Survivor 2...short and long term protection for your home.

S
TErT ==

- = -

= —

SURVIVORZ |

000

. e ——

RADON is the radicactive decay
product from uranium and radium.
s According to EPA estimates,
radon causes between 5.000
and 20,000 lung-cancer deaths
avyedar.
s Ofthe more than 15,000 homes

&60% trom season to season, while

a simple change in the barometric
pressure can change the level of
concentration to at least tive times
ihe average level

Now you can have CONTINUCOUS
moniforing of your environment for

tested by the EPA in the last two day to day changes in radon levels.
years, about cne fitth had levels SURVIVOR 2 will give you a continu-
above 4 picocuries per liler ous instant LCD readout of the level

= The EPA estimates unsaie levels
ol radon gas are in as many as
8 million homes in the United
Startes,

With statistics like these, don'l you
want lo protect your home frem
the dangers of radon gas?

Radon is odorless and colorless.

It varies from season 1o season. I
varies from neighborhood (o neigh-
borhood. It can even vary from
your home fo the home next door

of radon in the last 12 hour period.
or the last 365 days. Long term moni-
toring of your environment with
SURVIVOR 2 will give you the aver-
age level of radon. The typical
charcoal canister will only give the
highs and lows from a one or two
wesak period.

Simple to Operate

SURVIVOR 2. with its micropro-
cassor confrolled features, s simple
o operate. In the 12 hour mode,

a bi-color LED gives you a green
Why Continuous light if the average radon level
Momtnnng'? is below four picocuries per liter
1t is estimated that the average {which is the level recommended

radon level changes as much as

© |989 Threshold Technical Products

by the EPA), or it aulomatically
changes to red when the level is
equal to or exceeds that EPA
recommended level of four plco-
curies. By using the MODE switch,
SURVIVOR 2 will display the aver-
age level ol radon in the last 12
hours, or it will display the average
lewvel for the last year.

Satisfaction Guaranteed

Try some peace of mind af no risk. If
you are not completely satistied. re-
turn it within 30 days for a complete
refund, Of course, SURVIVOR 2is
backed by a one year limiled
warranty on both parts and labor.

How to Order

By Phone: Call ustoll free. A
member of our sales stati will be

CallTollFree 800-458-4931

By Mail: Send your name and com-
plete address, daytime phone num-
ber, and how many SURVIVOR 2s
you wish to order Plegse enclose

a check, money order, or card

$335.00

{Effective April 15. [989)
(Chio residents add 5%4% sales fox)

Charter Member of American Radon Association, Ine. s Radon « Radon « Radon « Rodon « Radon « Radon - Badon « Radon « Radon

Threshold Technical Products _E :
Department 712 @ SURVIVOR
11325 Reed Hartman Highway e
Cincinnati, Ohio 45241 MADE N AMERICA



iar knjuries left me
badly handicapped. bul
now I'm a fina ncial suCCesSs
as a Locksmith, thanks |1.|Jn
your training. Besides, the
work is F.;t!.l::‘;n ating. il esn
do it anybody can.” =

Glen Johnson, Larned, Kan.

Make Up to $26.00 an Hour — sven while learming!

= Be a LOCKSMITH!

If you unjuy fixing things, you're a “natural™ enable you to get your share of this always-
to make hundreds of EXTRA DOLLARS a profitable business. Hundreds we've trained
year in the fascinating business of Lock- are doing it. 5o can YOU,

smithing. Rising erime has increased de- MAIL COUPON 1o discover how Locks
] ﬂ'llth-
mand for service a thousandfold. Yet there's ing can keep the extra money coming In dur-

only one Locksmith for every 17,000 people! ing spare time—or in your own full-time
COLLECT CASH PROFITS ALMOST AT ONCE!  business. Ideal for retirement—good jobs, too,

You're “in business™ ready to make 510 to 526.00 FOLEY-BELSAW INSTITUTE

an hour a few days aller you begin Foley- B30 Egultable Bd 11
Belsaw's shoricul fraining. Easy dlusirated lgs- Arsgogeidghy e

sons complele with ALL practice equipmant N. Hunt, Wilminglon, Del—"1 maske %50 &
. widk drlra”
e TOOLS YOURS TO KEEP arp ’ ; rI:I.a:ms. 81, Lowis, Ma.—"I cleared 3110 last
ALL P aturday
: KEY MACHINE m&g&grum Pa Ed Bayle, Pittshusgh, Pa.—""My business going
- mm}ﬂl PHBUEDILDIHG HEl.Pm “"REE al top speed. I'm moving to bigger guarters.”

MAIL THIS COUPON « WO SALESMAN WILL CALL

FOLEY-BELSAW INETTTUTE
E301 EQUITABLE RD., DEPT. 11824
HANSAS CITY, MD. 4120

Rush FREE book, “Heys to your Future.” I

THIS DO-ALL PRO
I{EY MACHINE YOURS
10 keep! M
; mm‘:ﬂ:&:l Address I
' m::“:';:tl Gity State Tip_ I
et T T T 1T T 1T 1T
Introducing (’
L
The eed
[
New d
1Zzarda.
the ultimate solution to
rofary trimmer line problems
® No more trouble with trimmer
line — never buy line again!
® Easy to install on your
gas trimmer.
® Cuts through tough weeds,
briars and grass.
& Keeps your rotary trimmer
in business. ONLY Foitd
TO ORDER CALL TODAY $21 95
{Clill for :I-lhrlhlp inquiry)

[ IVISA | YWC#H Exp Data_____
{ |} Check enclosed for $21.95 plug $3.00 postage and handling

Your Trimmer Make Model i

Name Phone. }

Sitreat

City State Zip

Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533 s
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COUPES DE GRACE
(Continued from page £12)

Front suspension is a well-devel-
oped MacPherson strut variation,
rear is independent with dual-trans-
verse links, gas shocks and coil
springs all around.

Ride quality is good, handling good
up to a point. The Celica seems to
have more than its share of roll steer.
In the slalom maneuver, the Celica
had to be driven in slowly, then aceel-
erated through so that as the yaw in-
creased (with speed), the car would be
tlear of the course before things got
unmanageable. It wags its tail like an
old VW Beetle—distinetly odd fora
front-drive car.

Seats are better than average,
which means very good in this group.
Visibility is good, the car is well fin-
ished, always a Toyota strength,
brakes are excellent, gearbox is
emooth and slick with good ratios.

The Celica GT-S is a solidly estab-
lished sports coupe that has few if any
disappointments. But compared with
its Mazda and Mitsubishi-based com-
petition, the Toyota performs only
about as well as the nonturbo models.

Conclusions

As we noted at the outset, witha
group as big and diverse as this, it's
impossible to name one car as the star
of the entire show. Even the least-
loved entries had their merits, and
even the favorites had some little ab-
errations that kept them from taking
the consensus title.

Nevertheless, the newer cars tend-
ed to draw more praise than the ones
that have been on stage for awhile, an
indication of how rapidly things are
changing in an increasingly high-tech,
competitive marketplace,

For all that, the new Nissan 2408X
came as close as any of these coupes to
winning the outright title, proving,
among other things, that rear-wheel
drive still delivers an edge in han-
dling. If the Nissan were powered by
one of the turbomotors—the Eclipse/
Laser 16-valve, for example, or the
Probe/MX-6—it would be the undis-
puted kmg of this class. Even without
muscle, it's a sweetheart to drive.

The Probe and the Prelude were
algo popular with almost all our tes-
ters, the former for its looks and ea-
ger throttle response, the latter for
its refinement and all-around good
MANNETs.

However, in the real world of auto-
mobile buying, how we feel about a
car's attributes and capabilities is in-
variably tempered by what we see on
the window sticker. And assessed on
a whal.-yuu -get-for-your-money
scale, it’s tough to top the Eclipse .md
the Laser.
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| The great appearance of the full size
1937 Jaguar SS-100 reproduction from
Antique & Classic speaks for itself. But
| the beauty of this owner-built classic is
more than skin deep.

Quality

Superior materials and craftsmanship are
evident in each 5S-100 component. For
example, the superior quality and finish
of our fiberglass has eamed Antique &
Classic the reputation for the finest
fiberglass in the industry. For you, this
means a sportscar with a built-in show-
room finish that will last for years and
years.

1952 Jaguar XK 120 Reproduction
also available.

There is no better value.

Authenticity

Only Antique & Classic has made the
large capital investment necessary to re-
produce, part by part, all the distinctive
chrome features of the S8-100. It's these
details that have made original SS-100's
one of the most sought after collector
sportscars, and it’s this attention to authen-
ticity that puts an S5-100 from Antique
& Classic in a class by itself.

Ease of Assembly

Whether you assemble an 55-100 yourself
or have one assembled for you, you'll
really appreciate the many convenient fea-
tures engineered into each component.
The sturdy 2" x 3" x ¥ 16" structural steel
frame for the front engine S5-100 is ready
for you to begin assembly the minute you
receive it. It's completely assembled, pre-
drilled, and protected with a coat of rust-
preventative chassis paint. Many of the
other components are pre-assembled . .
your complete assurance of the quality
and precise fit of each component.

Completeness of the Kit Package
More than $1,000.00 in necessary compo-
nents and features (sold as options in com-
parably priced models) are included as
standard equipment with every SS-100
from Antique & Classic. An 58-100 from
Antique & Classic really is complete,

Guarantee

Sure, we guarantee the quality of each
component, but we go a lot further. We
stand behind each SS-100 package with
our written 30-day, money back guarantee
of your satisfaction.

See for yourself what real value in an
SS8-100 can be. Phone or write for your
FREE color brochure and information
package and get all the facts.

Phone TOLL-FREE
1-800-245-1310

New York State and Outside U.S.
Phone Collect (716) 684-1167

| ANTIQUE & CLASSIC |
| @Aumummm

100 Sonwil Dr. Dept. PM589 |

I . Buffalo, NY 14225 |
ES, Please send me:

| O FFléE 55100 color brochure and |
infoomation packnge

| [ FREE XK120 color brochre and |

I mformation package. I

FIm\r rT.I.I'I'"‘Hlﬂ.r 'J‘rﬁflrﬂ“’mgﬁﬁr .wu.nl'

| free brochare |

|

|

|

|

|

INnrrt

I Address
I Fhaone {Day)

1
g 4 I




MAKE YOUR OWN FURNITURE,

WITH HELP FROM
M aucs

Imagine yourself swaying gently in a new
hammock or relaxing with a cool drink in a
shaded chaise lounge. Now, put yourself in this
picture with PVC Furniture Plans from Popular
Mechanics. For an unbeatably low price of
$19.95, we'll send you eight terrific plans:

* patio table and chairs
* hammock

* sling chair

* gtagere

* gasy chair

* sofa

* chaise lounge

* patio glider

Only

|:I'P

= I ".-n‘:'"" 31".'\-“'“
! -th I rami! $
plus shipping

Your packet will contain a complete set of instructions for each plan, a 12-page “Tips
and Techniques' booklet and hints for making comfortable cushions for your PVC
furniture.

Why PVC? Not only is it super durable, lightweight and readily available, it's one of
the easiest materials to work with. Just cut it with a hacksaw and fasten with PVC
adhesive. Painted to a rich glossy shine or left unpainted, your finished piece will look
as though a master craftsman created it, even if you've never built furniture before.

To order your PVC Furniture Plans packet containing 8 plans, please send a check
or money order for $21.45 (includes $1.50 for shipping and handling) to:

Popular Mechanics PVC Plans
Box 1014

Radio City Station

New York, New York 10101

Please allow 3 to 4 weeks for delivery.

Popular Mechanics is 8 publication ol Hearst Magazines, a Division of The Hearst Corporation
© 1987 The Hearst Corporation. All rights reserved,



| PM EDITORIAL HOTLINES
|

Since last July, we've had special telephone numbers here at Popular Mechamics that allow you to call our editors directly and
easily. They're activated ance 3 week, on Wednesdays, from 3 to 5 PM EST.
All the editorial staff hotline phone numibers are listed here.

HOME & SHOP AUTOMOTIVE

[ | Steven Wilison, editor (2121 265-7538  Tony Swan, editor [212] 265-7526
Joe Truinl (212) 265-7570  [new cars, motorsports)
Tom Kienck (£12]) 265-7572 Mike Allen [212] 265-T53&
[building. home remodeling, [technical and dessgn,
shop design, tools, care and maintenance)
MR SHng ad AN BOATING/OUTDOORS
ELECTRONICS/PHOTOGRAPHY Joe Skorupa, editor [212) 265-7596
Stephen Booth, editor [212] 265-7581 GENERAL
SCIENCETECHNOLOGY/AEROSPACE = joe Oldham, editor-in-chie! [212) 265-7503
Tim Cole, editor [212] 265-7740 Bl Hartford, managing editor [212) 265-7518

READER SERVICE BUREAU

We have a Reader Information Bureau that is operational five days a week during regular business hours. Our Reader Service
Bureau number is [212) 649-3127. Please call our Reader Service Bureau, not our editors, forinformation on back issues, reprints of
articles, subscription inquiries, plans offers, etc. It will save us all time

ELECTRONIC MAIL

Mo for the first time, you can communicate electronically with us if you have a personal computer and a modem

You can call the PM computer any day between & PM and 8 AM [only] EST. The number is [212] 582-8369. Once you're on line,
you can leave messages for specific editors, or direct inguiries and comment(s (o a specific depantment. The deparment bulletin
board also allows you to share your thoughts with other readers who callin.

Mew users will get an identification number and password that allow them to access the system. Simply set your communica-
tions software (o 8 bits, no parity and one stop bit [B-M-1), and set the baud at 300 or 1200. If you're asking a specific guestion, al-
low a week Defore calling back for our answer.

Give Your Engine The Same Treatment
Used By Racing Car Drivers!

With men who drive professionally, powerful engine performance Is crucial to success. When these race car
drivers get into their private cars on the highway, they want the same lop perfermance from their engines that
they demand on the track. That's why so many of them use FLURO-COTE. You can fest if with absolutely no risk.

* Increase Mileage = Cut Down on Friction

Here's what » Make Cold Starts Easier
FLURO-COTE = Cut Down on Expensive Overhauls
will da * Increase Engine Compression

Boost Acceleration * Increase Horsepower
* Decrease Operating Temperatures
= Extend Engine Life

A — i —— A ———

for your car:

' Taylor Enterprises international, Ine. l
202 W. Hillerest Ave., San Bernadino, CA 92408
= Rushme__________ 8oz FLURO-COTE @ 519.95 plus '
s=d . | 52.00P/H. (Califiormia residents add &% tax.) |
Sl l' Charge: [ Visa [ MasterCard [ Discover '
Because it confains 5 fimes as much super poly | i ' O Amesioaniiaress
lubricant, FLURO-COTE does what the competi- F Acct, No, Exp. Date '
tion only promlses. Try an 8 oz container and be
convincad! Only 519.95 plus $2.00 PIH. ' Signature l
To order CALL TOLL FREE 1-800-999-1995 [7 Sheckof money order encl
] osed,
COR MAIL COUPON TODAY! | ' Y '
Sold on 100% money-back guarantes! FLURO- , ==\ Print Name - |
COTE must do ammhbn? that we promise or re- - l Address '
furn empty container for full refund. e
If not convinced, send for free brochure. I' City State Iip '
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Subscribe to. . .

MILITARY E:E YENICLES

ADS-ARTICLES -NEWS

MILITARY JEEPS, TRUCKS, TANKS & MORE!
Over 5,000 paid subscribers larger circulation than
any other magazine for miltary wehicle on-
thusiasts. . and sill growing rapidly! Many more
adverisemants than any other magazine . Ex-

clusive comprehensive Wsting of upcoming
raies

and much more/

SUBSCRIBE NOW!
Ora Year (6 lssues) $12
i Two Years (12 Issuas) $20
@ Formign - Canada §15, other 320

US Dollars payable by US Bank
Sample lsswe 53 UISA, §5 outside

P.0. Box 1748-48, Union, MJ 07083

Hemmm gs

Motor News
‘World's largest collactor car
AT e 4

Over 650 p-tg-.““ eachmaonth
filled with Zfoussnds of
3ds for old CAFS parts,
Seryices Sumdies Emors

Speceal Infroductory (Ffar:
NINE G-I-"l.h"l' ISSUES

‘

Send te

Hemmings

Motor News

Box 100, Dept. 9518, Bennington, Vermont 05201

185

CAPTAIN'S CHAIRS

11

FAMOUS MAKE!

—Ellﬂ-ﬂ_._m‘i_—_——-

ALL FABRIC
S0OFA BEDS

5
LLE. made by Naetionally Known
Seat Manufacturing Company!
Moaks cr exconds all r\f\"' i

Fadaral sataty co
FULL “FLEX" susp

density foam cons

ALL FABRIC
RECLINING

LUMURICUS ¥ eion,

Manufacture's s el
SUGDIST RSl L N Chales mclise .",l'.,
skiris & 3Posiion Armmests are
5 239 55 richuded FF'.EE -:Il no: extra cosfl

FHE sagl recks - & 525 valss
ALL FABRIC m 11r."-n|:| Sola
Bels at the Lowest Fetail prce
n the LS. - only $185]

FITS ALL Vans & most Trucks!
CHAIRS & Solas ar UPSabls!
CALL For FREE Fabric Samples!

1-800-445-1830 or 1-703-892-4208

Credil card membars can order by phona!

— e O

BRADD & HALL ASSOCIATES

BOX 10643 ARLINGTON, VA 222109832
Warehouse Liguidators

——PM ON WHEELS———

B

B CARs TRUCGHE I
=] [ ]
4 n

T
P Tl

s may s gy
CHASR L VE B TSI FRLL O ALY Ay P
W L B L0 LA, TR BT D A G RADOUE B A

Wa also carry Convertible Tops, Heodiiners snd
Reuvpholstery Kita.

HOW TO ORDER
W Can FEDOIAB IZTI joa trew

T Twl giw Babsw Oparsiod e Bosclsd Tewl Mumbr in
W

3 Give 1he Saies Opersior compss s nlosrasion
eencarring the ksts, Modal Yesr snd Color of
o pal {0 or 49D e Tricka)

e e e
Call for catalog 201-485-0198

GO DIARAR, B2,

WE SHIPF ANYWHEREI
TEST NUMBER HM 1058

CALLNOW -7 DAYS-24 HRS B

1+800-348:3279 =
EE@WQEI

:wu.lm

) WOT Rt e R AT

IMAGINE. . . SUNGLASSES
FOR NITE DRIVING, TOO

This is a real breakthrough
in vision enhancement.
“Blue-Shield” True-Vision
Evewear—I[ilters out blue
and ultraviclet light in the
daytime and eliminates
harsh, dangerous hE'idI]r.;hl
glare at night while sharpen-
ing your contrast o see better
at night or davtime in FOG-
RAIN-SNOW-HAZE or the
darknest of dusk—giving
you relaxed, safe driving

Don't let the low price con-
fuse yﬂu—es{necialh when
yvou see similar eveglasses
selling for $59 1o 390 each
There is a logical reason and
it's this—

We bought 100,000 units
tosell for $29.95each . | . but

wie've seen ads for 310 o 599

and if we're going o continue

our reputation for the best

value . . . then we must give

our best price . o get and

kl‘l.'r.l NeEwW CUsiomers

ABOUT "BLUE SHIELD"

SUNGLASSES

First of all these
glasses are the newest de-
velopment in technology—
designed to filter out the
light colors that are harmful
to vour eves such as blue, ul-
traviclet and indipo. By filter
ing out these colors, your vi-
sion is enhanced and vour
depth perception seems im-
proved as if you were seeing
in polarized-30. That's why
s0 many professional ball-
players, golfers, skiers and

More Than Just...Sunglasses

The Famous

“BLUE SHIELD"*

AMBERTRUE-VISION EYEWEAR ™

+ LIGHT
WEICH

sportsmen wear them. Reg-
ular sunglasses allow your
pupils to open up, letting
maore dangerous rays to filter
through. while our “Blue
Shield” Sunglasses give you
complete eve protection from
glare and harmful ravs.

To order, send vour name,
address and only $5.00 check
or money order for each pair
Specifly regular or clip-on
model. Add $2.00 for ship-
ping and insurance no mat-
ter how many pairs you order
MasterCard and Visa on or-
ders of $10 or more—only
supply account number, ex-
piration date and signature,
(Tenn. residents add sales
tax} Allow up to 60 days for
shipment

= ALL ¥YEAR
BOUND

ot | NOT 5%

MODEL
+ ONE SI7E
FOR WEN
AND WOMEN |
« PROTECTIVE
POUCH

NOT 599 sg“&g

New ... Low Price

30 DAY MOMNEY BACK GUARANTEE

TURN THIS .

INTD THIS

Madl to
HﬁTIDHﬂL
OUTLET

ﬂ&rt 655

| 300 MeCann Street
Nashulle ™

! 37210
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Morte win Less

BMORE EFFECTIVE By B LESS TIME Because
duplicating the motion of NordicTrack is so efficient,
cross country skiing, the vou burn more calories and
world's best exercise, get a better aerobic workout
NordicTrack provides the in less time.
ideal aerobic workout, BNO DIETING No
BMORE COMPLETE other exercise
Unlike bikes and machine burns
other sitdown more calories
EXEercisers, than NordicTrack

NordicTrack ...50 you can
exercises all lose weight
the body's faster with-
major muscles out dieting.
for a total BNO
body workout. IMPACT
BMORE Running and
CALORIES some aerobic
BURNED In workouts can
tests at a major uni- cause painful and
versity, NordicTrack potentially harmful
burned more calories jarring. A
than an exercise bike and NordicTrack workout
a rowing machine.” is completely jarless.
BMORE CONVENIENT BNO SKIING EXPERI-

With NordicTrack, you can
exercise in the comfort of your
home. NordicTrack easily

folds, requiring storage space

ENCE REQUIRED Even if
you've never skied, in a few
minutes you'll be “tracking"
yourway to better health.

of only 17" x 23", d—
2 FREE BROCHURE AND VIDEO
Call Toll Free Or Write:

1-800-328-5888

In Mimnesots E-800-£2- 5305 In Canads 1-800-413-1521
141 Jonathan Blvd. M., Chaska, MN 55318

*Scientiltic test results included in
MordicTrack brochure

Nnrdm rack

PMease send (ree brochure
Also fres video tape [] VHS [] BETA
Na
THE BEST WAY TO FITNESS “é" Koch Sux
ML COMPANY Silveer Mivalmd I ity Cixke Zip
A o © 1988 Mondic Track | : . s
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LONE SAILOR

from thi: Saatue Sculpted for the
Umited Staves Mavy Memiorzal, Washington, 0.0

The Lone Sailor statue is a dramatic symbol of every
person who has ever worn the Navy blug, Now you may
display your own Lowe Sailor, which Is being bswed by the
United States Historical Society in cooperation with the
115, Navy Memorial Foundation. When you acquire a Lone
Saifor, you become 2 Sponsor of the Memarial on Penn-
fybvania Avenue in Washington, D.C.—a Eving tribaste (o
all the men and women of the Navy who have served their
country in war and peace. Avadlable in two versions: 8-
Inch bonded-bronze, mounted on wooden base, and 15
inch genuine bronee, mm:dnnm;rﬁ:hm-
\'Eﬂl'hhinmtlhtfuﬂnlﬁqm.hhﬂm{ﬂ.
| understand the statue is hased o the original

by Stanley Bleifeld. | will be appointed an Individual
Sponsor of the Navy Memorial in Washington, 0.C and |
will reveive a Cornificate of Authenticity,

Please send Lowe Sallor §° statges 3l $95 each
phas $2.50 shipping and handling.

Please send Lone Saiior 15 statoes o §1,500
cach, shipping included.

Same

gl

Ciry ur Tip
[ Chedk enclosed for §

[ Mk cherk sl dn Thee st Ladiar |
O Charge: _ VISA_ MasierCard
N, Exp.

Virgtbids ivriddrndi e malal 4 1% saley far.
Mail to; The Lome Sailor
Diepi. P, First and Mais S, Richmond. ¥4 13219
(804) 6484736

219



Remodeling Your Home?

Create a new look for your home
with the help of our home plan-
ning designer kits, Developed by
architects and home designers,
these easy-to-use kits let you
preview your refinished kitchen
or bathroom, change the inside
look of your home or landscape
your property. You'll avoid
costly mistakes, too.

Each of the four kits comes with a
blueprint grid, instruction book-
let, scaled ruler and more than
500 peel-and-stick vinyl pieces

representing furniture, appli- |

ances, plants, windows, walls,
lights, trees, doors, sinks, cabi-
nets, etc. To design the look you
want, simply place these colorful
pieces on the 18- by 24-inch blue-
print grid. (Landscape Designer
comes with a 20- by 40-inch
grid.) The pieces lifi easily for
new layouts, and each kit can be
reused for many years. You can
even photocopy your finished
layout.

Home Designer Kit

Want to add a room? Move the
furniture around for a different
look? This kit has vinyl symbols
for walls, chairs, windows, elec-
trical outlets, doors and other
items you need to consider.
Remodel up 1o a 6,500-square-
foot home with five bedrooms
and four baths. (PM-2010—
$26.45, includes shipping)

Po u l a r Kitchen Designer Kit
p A 3-dimensional kit for kitchen
. remodeling that lets you measure
MeChanlcs | depth and height to determine
cabinet clearances and working
space. The vinyl pieces show the
latest appliances, plus all sizes of
sliding glass doors, windows,
cabinets and sinks. For kitchens
up to 24 by 32 feet. (PM-2020—
$26.45, includes shipping)

Bathroom Designer Kit

This 3-dimensional kit shows
you two 3-D views and an over-
head look of a remodeled or new
bathroom, The colorful vinyl
pieces include track lighting,
sliding glass doors, modem vani-
ties and sinks; even a Jacuzzi.
(PM-2030—%26.45, includes

shipping)

Landscape Designer Kit
Renovations to your property can
be costly and highly noticeable.
Before you sink in a lot of money,
plan your design with this com-
prehensive kit. It shows the loca-
tion of trees, shrubs, walkways,
fencing, patio fumiture, pool,
sprinklers, lighting, even a bas-
ketball net. The blueprint grid can
show property up to 144 by 288
. feet. (PM-2040—5$31.45, in-
Order kits separately cludes shipping)

or together.

To order, please send a check or money order, payable to

Popular Mechanics, to:
Popular Mechanics

Box 1014, Dept. MA, Radio City Station, New York, N.Y. 10101
Note: To order all four kits, please send $99.80. You save $11.00.

{Please allow 3 1o 4 weeks for delivery.)

Prpuibar Mevchunies is o publicavion of Hearst Magaziaes, o Divion of Tie Bears Corpraution. ©I9RS The Mearmn Comporanian. Al rights reserved




LAWN & GARDEN VMART

TESTED!

Amazi n hormo
makes p

INDOOR & OUTDOOR A
PLANTS GO WILD
YEAR ROUND!

POPULAR MECHANICS MAGAZINE reports the magic
hormone contained in OYNOGEN is causing a plant
revolution. Surprised bolansts find themselves in the
middie of the science tale of the decade. They have
discoverad the magic hormoana that must have spurred on
Jack's famous beansialk.

= Planis grow Inlo glants even under the worst kght and
mossture conditions

= Planis thal bloom rarely, now flower constantly!

* FAose bushes climb 3 times normal height!

= Young lreas may double or triple in size in 3 weeks!

DYNOGEN GIVES PLANTS NEW VIGOR AND RESISTANCE TO
DESEASE AND PESTS.

HOUSE PLANTS GO WILD FOR ITI OUTDOOR GARDENS LOVE iT1
You simply won'l fecognize your houseplanis. Ona

SAFE!
registered
with the U.5.
Environmental
Protection Agency

somelimes in a matier of hours. You gel longer, earfier
blooms, Bigger flowers and more luxuriant folizge. Sick
lanis get a new lease on life. Propal
reaze. tacular results on plants, flowers, trees
and shru

Aush indusiries Inc. Dapi. DY3ITSJA
75 Alberison Avenye, Albsrson, MY 11507

03 cans $10.58 + 51 00 Post, & Hand|

Extra Bonus O Cheaper by the % Dozen (6 cans)
Only $15.88 Plus §2.00 Post. & Handl

Somy no COD's Or

RYNOGEN 5 MORE THAN JUST A PLANT FOOD,
DYNOGEN is a plant hormone which contains the basic ' -
[ Charge (1! (Min. §15) O Visa 0 MasterCard

bullding blocks of life itsalf.

AND DYNDGEN PROMOTES YEAR-ROUND GROWTH EVEN
UNDER PODA LIGHT AND MOISTURE CONDITIONS | mcct. o,
Hundreds of DYNOGEN users write: ... Faster bud setting, lp_m Date
mare wivid flowers...more vigorous growth.. bigger lnaf R
ﬂm .no momnr problems with pests’- Mrs. TS Ricacha, Signa

Charge My Accl §

IT WORKS!

NG DEcomes & | special o 2 cans only §7.98 + 75¢ Post. & Hand!

treatment and you can actually see an improvemeant — = = UNCONDITIONAL MONEY BACK GUARANTEE = 1

M. '\ Roses trees, shrubs, and houseplants showed ¥ Name (Frini) |
many new leaves and increased growth in 3 days”. EM., | Addmss
Lo , Ohi *...From practically dead o vibrantly aive!"- & e repn Zip I
WY, Enioka, GA | Pl
— — — — — N — — S —

5> Rid Your Property
of Unsightly Brush Piles!

.with the Amazing > Lo

SUPER TOMAHAWK® W
Chipper/Shredder... &ya‘!ﬁfﬂ
from Garden Way! bjes

® |t's a poweriul m.. handles bi
branches up to 3° in diameter with ease!

& I's an officlent Shrodder... turns almost

s ol any organie matter into perfect mulch

Y _‘ﬂ and compost instantly!

¥, ¥ 'y 4 i .-_
e ® Revolutionary New Compact .7
into beautiful FREE mulch ways better than bulky “old-style”
s Toss th fnid chipper/shredders!
s gk O et * 3 Model Sizes... for small s:uhurba.n lots
. "W}r ; or big country properties!

Alser availoble in Comacs

| TROY-BILT Mfg. Co., Dept. A1147 I
1 102nd St. & 9th Ave., Troy, NY 12180 i

l YES! [ want to know more about the amazing I
I SUPER TOMAHAWE Chipper/Shredder, in-
cluding your NEW Low priced 3HF Model I
I for property sizes! Please send me full I
I details of prices, all model sizes, and SPECIAL

SAVINGS OFFER right away! 313 |
I Name I
s |
l City I

Statc Zip
I |

JOSUCO
/ starter will start
any LS. buill engine
5 HP or less using your
378" 130 volt drill or
YOUR MONEY
BACK!

One sire fits ALL!

$11.85 |GA Rus. add 5% Tax|
Plus §2.50 Postage &

‘Handiing
JOSUCO

402 EAST MARY 5T,
_ VALDOSTA, GA 31601

FACTORY-
ASSEMBLED

Buy your

MAGNATRAC.
FRACTORY-

ASSEMBLED

o in KIT
lorml

Use it to bandscape your hame of
build & road; Garden; Haul logs
chear trees and brush; Excavals

for & hasement of pon and

Da It Al Younalf. Do work

far athers to garn Extra CASH!
SCATALOG = whows all use.., $1.00
STECHNICAL MANUAL - thomn

camplets comsiruciow decul... §7,00

STHUCK: KIT = Dapi- PM59
CEDARBURG, WISCONSIN 53012

THUNDER
KARTS

® THISIS NOKIT
& Roll Bars 5hp Motor
* Double & Single Seats #» Heavy Steel Frame
$55SAVE 555
Write or Call:

BRISTER'S THUNDER KARTS
P.0. Box 324 PM

HmureCad [T

Ev—
504-748-T488 | s Since 1958

ADD TO YOUR INCOME

Eam a second income lheough Popular
Machanics Classfisd. 51.00 booklat
shows you how to start your own business
with Classified adverlising. ($2.00 rebate
with frst ondar), Populsr Mechanics,
Depl. DM, 234 W, BTih 51, Mew York,
NY 10018,

MAY |98 221



WOODWORKERS' VART

A
NOW! Get in on the '
PROFITS in _ ., |

Largest
Manufacturer

Of Portable
Sawmills

Four Models To Choose From

1(800)553-0219

In Indiana call: {(317) 271-1542
44-page calalog or use L
your MasierCard or VISA  §
to order our 50-minute

demonstration video-$10.00 £
‘Wood-Mizer Products, Inc, ® Dapl. D46
BIBO W 10ih 5% Inganapoks. IN 46214.2430

ENGINE >+
BEA““ L“"x

Work part time, full time -
right at hame — we help

you avery step of the way.
Mo doubl abowt it. . . as a small enginge pro, you can cash

Handy Toter is a unique, ergonomically
inon thE HUUE qemand 1|:|r ﬂ,uahn men in one 91 nmcr. | de5|gned| a” 51E~E| l:ﬁl'lS-lrl.H:tan tDDl
ica’s fastest growing industries. You'll be able to command | | invented to easily carry standard

fop hourly rales of from 525.00 to $30.00 per hour — and 4' %8 sheets of plywood. panelin
1hat's |usi lor labor. A simple lung-up earms as much as ply P 8

$49.95 for dess than an hours work, and parts, engines and dr?wa”

and accessories will add even more to the profits.

INTRODUCTORY OFFER $9.95

Plenty of business waiting for qualified men. plus 53.50 shipping and handling. lilinois and
65,000,000 Small Engines Are In Use Todayl | Chicago residents add applicable sales tax
That's the official count from the Enging Service Assn Send your name and address, along
ant one-million new :ﬂuII'IEBS are being buill sach maonth with a check or money order to:
With lully accredited Foley-Belsaw training. you can soon \
have the skills and knowledge to make top money ser- ALPINE INDUSTRIES, INC. o
wicing these angines People will seek yoo out and pay 2750 M. Oak Park Avenue AURORA AWARD WINNER
you well to serwice ther lawnmowers, lillers, edgers i o MOST EHERGY EFFICIENT RESIDENRCE
power rakes. garden iraclors. chain saws, minibikes Uhicago, liknols 50638 American Ingenuity has developed an advanced
snowmobiles. generalors, go-carts, paint Sprayers CREDIT CARD ORDERS, CALL: building method that produces affordable,
snowblowers . the list is almaost andiess 1-800-622-3130 low maintenance, easy to assemble domes.
MASTERCARD and VISA accepted Component panels consist of steel and fiber
: " relnforced concrete bonded to polystyrene
| Allow 3-4 weeks for delivery. Add an extra foam fnsulation. Planning KIt $5.

| 2-3weeks if paid by check. Sorry, NOC.0.D.

| Mew dealers are invited. AMERICAN INGENULITY, INC.

Creating Intelligent Alternatives
5500-0 Hariocck Ad, Melbourmas, Fi 3295% 407-274=-4330

Profeszional Toole and Equipment, PLUS 4 H.P. Engine
ALL YOURS TO KEEP. . . All at Ho Extra Cosi.
MO EXPERIENCE NECESSARY!
You don't nead bo be @ ‘bon mechanic' or have any prior
pxpanance. Yiou can master this prolitable trade right at home
in your sparetime, Lessons arg fully (Nusirated...s0 clear you
£an't go wiong, and with our famous ‘keam-by-doing’ method
you el practical ‘hands-on” experience. We also show r'au
ho o %I business, what 1o charge, whene 1o get supplies
whokesalg. . .all 1he inside tnicks of the brade you need 10
2550re SUCCESS fight from the stan

Send for FREE Facts—Do It TODAY!

NOD Obligation —NO Salesman Calls!
Yaouur risk moothing by gaocepiing phis offer o see koo
easily von can leaen the shills pou need o inerease
worr (neome i g hgh-prafin business of ponre own
Just [ill in and mad coupon below (or send poastoard
with neme and address) fo receive full information
by return mail.

Do You Need
a VISA or
MasterCard®?

Don't let anyone tell
you that you must pay a fee (of as
much as $60)! At Key Federal, our
credit card is FEE-FREE. And it’s

FREE :
'rm WWM BOOKLET! easier to get approval because we
Dopt. Ty e e ik ffer the S dD it. So, if
Kansas City, Mo, 64120 e copy tday! ofter the Secure eposit. 5o, 1

) s &
6301 R,
v Kansas City, Mo. Hmt e 1

) YES, please send me the FREE booklet that gives I
l full details aboul starting my own business in omall ]
§ Ergine Repar, | understand there is Mo Obligation and

you want a FEE-FREE credit card,
call us for a FREE application.
You've got nothing to lose, every-
thing to gain!

1 that N Salesman will call g me I

e ! Call 1-800-368-8000
g : KEY FEDERAL SAVINGS BANK
1 [ Havre de Grace, Maryland
QL S SR Y e |




BE AN AUCTIONEER

For profit and an exciting life of travel
and the chance to meet thousands of
interesting people don't miss this op-
portunity of a lifetime. Learn how to
chant your way into an exciting money-
making future from one of America's
finest and most successful auction-
eers, Colonel Don Kennedy. | have per-

sonally auctioned and sold in
excess of 650 million dollars
worth of automobiles. | have also
auctioned and sold in excess of
900 million dollars worth of real
estate. In addition, | have auc-
tioned and sold approximately
100 million dollars worth of gen-
eral merchandise, heavy equip-
ment and machinery. Also, |
have sold approximately 75 mil-
lion dollars worth of antiques.
Some of the most rewarding
things an auctioneer has a
chance to do is raise money at
benefit auctions. | have raised a
little better than 5.5 million dol-
lars for charities. It's a good feel-
ing and it's an opportunity that

you'll have when you are an auc-
tioneer.

Some of the famous people
that | have had a chance to meet
and sell merchandise too, in this
case antiques, are Barbra Strej-
sand, Mrs. Buddy Hackett, Dan
Rowen, Evel Knievel, Don
Rickles, Bob Newhart and many
more. This is a very exciting busi-
ness that you can profit from
while traveling all over the coun-
try. | have auctioned in 36 differ-
ent states here in America and
last year | traveled over 600,000
miles doing auctions.

| retired at the age of 55 and
became bored after a year of just
playing golf and laying in the sun.

So now I'm back as strong as ever and
having fun.

Don't let this opportunity slip by. If
you have always wanted to learn how to
be an auctioneer, and atthe same time,
make lots of money, here's your
chance—don't hesitate. Fill out the cou-
pon, mail it to me and | will rush a one

hour tape to you. Do it now and
get started in this exciting business.
Send all requests for tapes to;

Don Kenn
Kruse Way Plaza, Suite 100

4500 5.W. Kruse Way
Lake Oswego, Oregon 97035

BE AN AUCTIONEER I
Please Rush 1-hour Tape $19.95 plus
$2.00 Postage & Handling

Make Checks Payable lo:
DON KENNEDY
Phare |Duryl | |
Phans (Ewel |
AarERL
Gty e T

BEMEMEER! Laciosr tay phoss asel cires sdiren b chopping!

VISA | MASTERCAAD /| CHECK (cirche anap
CARD N0
EXPIRATION DATE:
SHERATUIRE A5 ON CARD

Become a Signmaker
Even if You Are Not Artlstlcallv Innlmed

A professional signmaker took years of
apprenticeship, hours of practice, and
genuine art talent to learn to create
beautiful signs. But YOU can make
signs for stores, schools, restaurants,
offices, vans, etc., signs that sell for
hundreds of dollars, and you can

do it WITHOUT SPECIALIZED ART
TRAINING OR ART TALENT.

Start Part-Time at Home.
All You Need is a Tabletop. Using
the Gerber signmaking system, you can
automatically machine-cut perfect let-
tering in a variety of matenals including
adhesive vinyl. Create handsome, dura-
ble signs in a variety of lettering styles.
And sell those signs in your community
for a significant profit.

You need just a few sguare feet (a
tabletop, workbench, or desk will do) to
produce professional-guality lettering for
all kinds of uses. Easy-to-follow instruc-
tions make it a snap to get started.

FREE How-To Booklet by Return
Mail. No Dbligation.

CABLE TV
DESCRAMBLERS

ATLANTA. $140.00
JERROLD™. §110.00

IEMTH..  $18500
OAN. ... §8000
HAMLIN.. gwn2.o0

|

Techiical s  (402) 554-0417

Ordars call 1ol fres  1-800-624-1150
M.D ELECTRONICS T
' TS NEW YORK MALL STE. #133M5 VISA
- 2 - 'E:;, OMAHA, NE.GB114 £.0.0. |
For fastest service, call 1-800-535-0673. -
o get your How-To Bookdst, brochure, and purchase Mi'l"ll]‘ Centers

mlowmation even faster, call our toll-free: numbes
Monday Shrough Fridey beteeen B AM and 5 PM
Eastarn time. im Ct., B43-1518, sxt. 3733

g’ tific Products

151 Batson Drive, Dept. 35
Manchaster, CT 06040

YES! I'd lika to be & signmaker Pleass send
i your FREE How-Ta Booklel, brochure, and
purchass information. | understand that | am
under no phigaton.

Mmhﬂuhﬂugn
swing and shde sets. a hal

Hm catalog call or wrils:
"“’MMEI'MM

P.O. Box 82 - M2
Dll:h'riﬂnl.llﬁw Janesville, W) 53547-0062

(B0} TH4-5050

Zip Codes

When Answering

Ads



CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Daorothy Nolan, Classified Service Manager
Rate; $7.95 par word payable in advance each insertion. Minimum insertion ten words,
Bold face capitalized words—$1.00 per word additional {First word set in Bold Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—3$50.00.

The next available issue to place an advertisement in America’s No. 1 Clagsified Section is JULY. The closing is MAY Sth.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Sweet, Now York, New York 10019,
Flease indicate Heading under which ad is 1o appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Machanics
maintains a register of such mail-order advertisers containing their complete names and street addresses.
Advertizers using P.0. Box number must fumish complete name and street address for our records.

To awvoid delay in the publication of your ad, please send samples and descriptive materials with your request

if your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

S MART
LICATIONS

HOW
MAKE $100,000 YES, YOU CAN! Simple Easy PROVEN
ng Program GUARANTEED!
'S Group, P.0. Box 2905322,

1

SMOKING! Five PATENTED Mathods 520
Prtfindar. 989 Mckosh SL, Hanower: PA 17331

“SHARPENERS REPORT Monthly Mawsietter. Valuabia
Tips—Sources—Bauy'Sell Usod Equipment. Frise Brochure.
Shog Company, Depl. PMS, P.O. 22558, Minneapalis, Mk
55422

BUY discount books! Free delails! Deceno, Lid., Box
200715, Reng, NV 89515

CORVAIA PARTS - Giant 400 Page CORVAIR catsiog
rushed $4.00. Clark's CORVAIR Pars, Inc, Box 32,
Shedbyrne, MA 0370, (413) E25-5778

COMSTRUCTION MATH MADE EASY. Amazing break-
thipugh fof consifuclion Ndusry Bovancerment. Provan
mathod. Figuring concrete, base, grade checking. eic.
postpaid §14.95 Hmynes Emerprises, P.O. Box 1285,
Sylacauph AL 35150

“BECRET Now System Saves Hormeownars Thousands O
Dollars!! Rasults Guaraniteed!! Free Delails. Mongage, Box
JOG4-PM, Spokana, WA B9Z20-3064

RETIRE with "The Easiest Business on Earth™ Fres
intormation. SOR Enterprisas, POB 33, Matick, MA 017680,

"MILLIOMAIRE'S secrets revealed Make thousands in
wenhs income guaranised. SASE. MR, Tresslar Co., Dept. 2-
MP. 2242 Lambard S0, Ste. 134, San Francisco, CA 84121

MARS face found on parth send £3100 LOCAL
UNEXPLAINED MYSTERIES, 10 JOHM STREET, GLEN
COVE, MY, 11542

SAVE 201+ ways home construclionrémodaling cosid
$6.85. Bulldco, Suite 351, BOD Fifth Avenue. Seafile, WA
Sa104-1181

TIRED ol working bul making lille money? This baak
“START A MONEY MAKING BUSINESS FOR 515" will lzach
you step by step how to start and makes money nght away, To
order, serd $14.95 plus £2.00 5 & W o TN, Spacialies,
P.0. Box 9, Dayton, Ohio 45448,

RESUMES Write your own resurme in prolessional man-
ner. Crilical do's and don'ls. Concise. detatled procedure,
plus liftean excellent examples. 5895 Resumes, Box 3048,
Kearmey, NE G3548

HOW TO SAVE a fortuna on yowr AUTO INSURANCE,
details send 51,00, Morgan, 12915 Tetagraph Road, Suite D,
Sania-Fe Springs, Ca 90670

PERPETUAL Cefendar. 3v% = 5% ins. Bookket. 14 calen-

dars covering years 1750 - 2100 AD. $2.00. EARLCO

500 South Orchard Rd, P.O. Box 115
Syracuss, NY. 13200 -

SUBLIMINAL MIND CONTROL? Manipulsle Others SE-
CRETLY with ihe spoken word. Male or FEMALE. LOVE or
business. Mo hoax, Mo mystcism. PROVEM RESULTS
GUARANTEED. U.5. govi. knows, but WONT TELL. FREE
RECORDED INFORMATION. CALL HOW 1-B00-090-8431,

BULLAGHTING Videos. Carel-PM, P.O. Bax 318, Conarn,
AZ BSES

FREE CATALOG Dsstingtive Gifts by Madl. Baautitul and
unusudl things to ploase everyone. Mo driving. Mo crowds.
Mo bother, Satisfaction 100% Guaranissd. S.M. Quamster,
7441 Alatna Dr., P.O. Box 113182, Anchoraga, AK B9511-
aE

STAINLESS Sisl Hardwara, Catalcg 5200, Classic
Chassis, P.0. Box 53PM, Glerniew, IL 80025,

BUY KNIVES, CUTLERY ITEMS ai Wholesale. Save up 1o
B0 Huge Selaclion. Sanslaction Guaranised. Fasl Service.
FAEE Catalog. Smoky Mountain Knile Works, P.O. Box
ABATR0, Bavierville, TH JTHE4

FLAGS! FLAGS! FLAGS & FLAGPOLES! Free Catalog!
LIBERTY FLAG, P.O. Baox 424PM, Readshurg, Wi 53850, 1-
B00-274-7001,

BEAUTIFULLY HAND-CARVED GENLWME OMNYX AM-
MALS - From 5143, while they last) Sizes, 2 - 9 FREE
SAMPLE| Catalog 5125 KMOWLTON, ASSOCIATES-
GEMS, Box 538, Des Allemands, LA 70030,

BAVESS on fums 1o rere knives. 131 page color calalog.
5300 (refundable) Sun Wes! Destributors, Box 818
Thousand Palms, CA $2276-0818

PORTER'S FREE PHOTOVIDEQ CATALOG, Best in the
Industry. 4,000 brand names, unique and unusual Hems,
discoum prices and Fast sarvice. Free copy write: Porter's
Carreera Stone, Box 628, Dept. PM, Cedar Falis, L& 50613 or
phone: §-500-553-3001.

BOOMERAMNGS . ... YO-YO'S., INCREDEBLE Returma.
High-Tech Dwmsigns. World's Best FREE Catalog.

TRAVEL inaxpensivady. internationally as a COURIER,
Dwtalks 595 + §1,00 postage to: COURIER EXPRESS, Suite
111-105, 15 Churchwiile Ad., Bel Alr, MD. 21014

HOW TO LANDSCAPE YOUR HOME-Compiete. Anatysis-
Dosigre-installation. $6.95, Creative Landscapes, P.O. Ban
3784-F, Englewood, GO 80155

HOUSE humting ? Avold costly mistakes BEFORE signing
Frea dedails. Schoeider Publications, 6255 W. Tropicana
#1368, Las Vegas, NV 82103

BOOKLET, “Working Your Way Through College,” de-
scribves mgrney-making campus pobs. Excefisnt gitt. $8.50.
Lee Dickinson, P.O Box 385, Harmpion, Virginia 236639,

GOLD PANMNING FOR FUN AND PROFIT. ¥ou oo can find
gold! Learn how and where. Free Delails: Adveniure
Crutings, P.O. Box 1284-PM2, Golden, CO 80402

BE FINANCIALLY SECURE] High income home busangss-
ea-the besl way. FREE infcrmation. Jemea Corbed
Publishing. 3412M Duncan. Kilgore, Toxas TS862

WESTERM VACATIONS. WEEMLY CAMPING 51500
BOOWLET EXPLAMNE EVERYTHING §955. FOREWGH,
$12.95 USA MONEY. More information frea. Salisfaction or
mefund less PAH. Bradiord, Box 157, Morristown, AZ BE342

VITAL IMFORMATION for anyone siafing a Dusiness
Time saving, sasy to undarstand. (5) Subjects $14.94, Also
selling by mallorder $8.95 Send to; Dunco Graphics, P.O.
Box 6160, Richmond, VA 232220160

229 POPULAR MECHANICS ® MAY 1989

EARN EXTRA MONEY! START YOUR OWN BUSINESS!
Free Detalls. G5 Enterprises D-5. Box 1183, Long Beach,
MY, 11581

DRASTIGALLY improve your credit rating. Plus make big
profits. For details write: Box 822, Station "G, Calgary, Ala
Canada T3A 2G3.

TEACHER? S0 was I' Bul now | MAKE MONEY too simply
writing short artickes. Leam WHAT to write, WHERE to sedll
Booklet includes directony and it's GUARANTEED! For anly
$2.75] Nathing io losal 's YOUR CHOICE, 48 Shrewsbury
Avene, Doeanpodt, M 0TTST

THE right information an How 10 Starl and Operate your
own profitable home business, Free Delails, Mammoth
Publishing. 1103 M. Bush Suita 2, Dept. A2, Santa Ana, Ca.
92T

POPULAR MECHANICS HOME HOW-TO This boak is for
¥OU if you are considering iackling any of those do-it-
yourselt projacts: hanging wafipaper, maunting new light-
Ing, fing Hogrboards ar aven major remodeding, Chver 3,000
Hiustrations and photographs, 512 pages and only £20.95.
Corcar #B-1635. You won't ba sorry,

CATALDGS

RARE DEVICES, INFORMATION, PLANS. Erergy Sacrats,
Peuedo-Pempetual Motion, UFD Documents. Amazing Pro-
pmcts, 3D Puzzies. More. Catalog $5.00 P.AR. Resaarch,
3404 Hilkerest Rd., Harrisburg, PA 17108

B ghian, 1806-1 N 3rd, Monroe, LA 71204-4222

BEAUTIFLAL catalog! Free! Quality gitts! Huge discounts!
Deadiimea June 30. Andrew, 4300 Holt #33, Moniclair, CA
917E3

AUTOMOBILES

BLICK 50 FOR LESS. Gall 1-800-537-7932 (In GA (408)-28-
SLICK), BAJ Specialties, Box 7783, San Jose, CA 85150,

CARLISLE import Auto Festival and Volksfest. May 1921,
Carlista PA, Fairgrounds. Foreign Cars esnd parts of all
makes. Special VW display. Win a custom Baeethe. info: The
Flea Marketears, 1000 By Mawr RBd., Carlisle, PA 17013
Phane: [717) 243-7855

5 IT true you can buy jeeps for under 5200 through tha
U.5. Gowernment? Gel the Tacls woday! Call 1-312-T42-1142
Ext. T133

GOVERNMENT SEIZED Vehicles from 5100, Fords, Mer-
cades. Corvetles, Chevys, Surplus. Buyers Guide (1) 805
BAT-E000 Ext. 5-20024

BACKYARD BODYWORK For the COMPLETE IDWOT
£3.75. Osman. 1168 Creek Road, Elizabeth City, NC 27008

AUTO REPAIR GQUIDE- 380 pg. hard cover, lllustreded,
Dwlue Edition. Can save you hundreds of dollars in costly
repair bills Guaranissd. Send $17.65 to: S M. Quamster,
T441 Alana Or. P.O. Box 113182, Anchorage, AX 98511-
JEZ Price incledes PETGHDLG.

(Continusd on next page)




ALUTOMOBILES
(Contimued from preceding page)
GOVERNMENT SEIZED VEHICLES from $100. Corvettes,

Marcades, Imparts now aveilable. For Buyer's Guide call 1-
BO0-333-4100 ext. V-230.

HOW TO "Fead Tires™ ... Prevend Maior Costs Bafore
They Happen. Book $4.50. Thoren Enterprises, Box 1501,
HAuburn, Mass, 015011432

VAPOR Carburetor Tripies MPG. Free Information, HEA,
RZ PV, Bowling Grean, MO 82334

NCREDIBLE BARGAINS! BUY Governmeni Saimed Sur-
plus . .. BMW's, Mercedes, Porsche's, Domastics, Trucks,
Boats, Vand, Mist. From §100 AMATING Recorded massage
REVEALS Detadts (602} 721-2007 Ext. 2405

BUY Government seired & surplus vehecles from $100.
Fords, Chevys, 4«4's, atc. For info call (602) 842-1051 axi.
T

SERED in Government Narcotics Raids!! Automobiles. .
Vans. .. Boads. . . Furniture. . . Thousands other items. Buy
Dirt Chssp - Riagall for Big Profits! Free information: 218-
A453-3000, Exl. AB3A2

SAVE GAS! SAVE REPAIRS! SAVE ENGINE LIFE! INEX-
PENGSIVE SYSTEM “4B-PLUS™ ENGINE TREATMENT. DE-
TAILS, JAEGER, £217 RAVENS CREST, PLAMNSBORO,
MEW JERSEY DBSIE

OWN any car for less than 500,00 yearly. HOWT For info.
sand 510,00 Veal-Ad, P.0. Box §4§. Orleans, Ontario, Canada
KAC 3ve

BEAT TRAFFIC TICKETS fight lickels with conlidence
prowen methods, 53 booklet. Trafic Clinie, 173 M. First,
Fresno, Ca 83702

DON'T BUY A LEMDM! Send $3.00 for 27 easy used car
tEgte Used Car Infio, A1, Bax A8, Kirkman, W 51447

SAVE your sutomobsle low cost mamnienance plan. Send
$3.00 1o RICKSE REVIEW, P.O. Box 400, Eaglesille. PA 13403

REHABILITATE dead or dying suiomotive BATTERIES.
RESTORERS DELIGHT. Technical information and dedailed
instructions, §3.50. Elecirochemistry, PO, Box 31144,
Daylon, Ohio 45431

AMATING DRY CLEANER CAR MOP, $4.85 Wilson's
Mallorder Co., 421 Canber Street, Lewiston, New York 14062,

$1000's manthly ad indapendant car dealer infa. your state
send §5 and LASE in: DS, Bax 396, Maryville, MO 84468

GARAGETTE-20w13xT - U-buikd for S50, i 2 hrs. Dedadls:
B00-432.2708, Ext. 405

ELECTRIC CAR Corversion bManual Mowcs or Pro, $27 (2)
e §1. EY-Design, P.O. Box 2781, Santa Clara, CA 95055

GOVERNMENT SEIZED Vehicias staring at $100. BAMW s,
Morcodes, Mustangs. vans, frucks, etc. Comprehensive
buyer's guide. 1-800-628-2828. Ext. 503-v9,

WANTED: European Sports Cars Any Year, Any Conditicn
= Calll [404) 971-5014

BY %5200. DEALERS WANTED. Progressive Energy
Corporation, 255 South Bant B-2, San Marcos, GA 82068, 1-
BOC-S25-8624 (In CA 1-B00-Z33-5553).

MEW! Ramijel Gasaver, sasily installed, Free brochure
Swinging Bridge Enterprmes, 43 Center Sirest, Lewiston,
eew Work 14082

SOUND ADVICE - “An Audio Guide To Your Car's Per-
formanca.” This unsgua auto diagnostic fape containg 20
gommon problem nolses your car can malkn, Play it in your
car's cassetie dock for on-the-gpd compansons or i the
quitt of your own home. Listen To What Your Gar 13 Saying!
Order SOUND ADYICE -~ #V10M0-C0 - §7.85 today. Send
chock io. POPULAR MECHAMICS, Box 1014, Radio City
Station, New Yodk, NY 10101,

BERVICING. Learn Basics. KH 58.95
SUPPLIES LIWITED ORDER NOW. Engineerng Enferprses,
Bon 35744, Detrolt, Michigan 48236

WATCH REPLICAS! Lowest Prices! Warranty! Galdplated!
Exact waight! Call (404) 963-2USA

STOP ACCIDENTS! MNSTALL a Turm Signal BUZZER
Syslem thal you can really hear. FREE datails. Unitherm
Industries. G932F Morth Table Mountain Fd.. Tuscon, AZ
BST8

ALTERNATOR Genorator  Rebullding  Book,  Price:
Hedelund Engineering, Box 25044, Las Vegas, NV 88126

TUNE-UP TECHNICLANS| DO-IT-YOURSELFERS!
SPARK PLUG INSTALLATION TOOL assists aiificu!l instal-
lationa and helps prevent cross threading, A must for every
tool box. Designad by & former Cenitied Techniclan. Ovder
direct! 30 Day money back guarantss. Allow lour 1o sl
woeks delivary. Sand $3.48 Plus §.50 Postage and Handling.
Connecticut reskdents add 7.5% sales tan. SPARKAL
INDUSTRIES, P.O. BON 9488, FORESTWVILLE,
CONMECTICUT 080

EXTRA miles from your molor and transmission. Remove
N microscopy metal from oil with powesful patent pend-
ing magnets aached 10 oil pans, working 24 hours every-
day. In USA send $4.00 per magnet 1o. Magnets, 7170
Plainview Foad, Hillsboro, OH 45133

NEVER BUY ANOTHER AIR FILTER. Gel the besi, AM-
SOIL'S patentad khtetsme air fiter for mos! American and
impaet cars, pick-ups and vans. Sand 529,85, descriplion of
vithicie and address to: AMSOIL dealer Alan Mark, 1118
Country Agres. Wichila, K3 E7212 MOMNEY BACK
GUARANTEE

SAVE 5100's On Repairs. 380 Paga llusiraied Aubs Repair
Guide Shows You How 31395 Guaranteed. David
Applaseads, RD4 2934, FRome, NY 13440

HOVERCRAFT

VW HOVERCRAFT Information 5, plans 525. Neaberkc,
1648 Tippercanos, Terre-Hauta, Indiana 47B0T

HOVERCRAFT Plans All Sipes. Catalog $1.00. Univeraal
Hovercratt, Box 281, Cordova, llingis 61242

AEROD-CAR Amazing Hovercrafl budl easily with ordinary
tools. Lawnmowar angine power. Carmes one man plus.
Hovers, Hies torward, backward. Sideways over land/snow
water. Compigte congtruclion plans and brochure. $11.88,
Acro-Projects, Box 511858, Clinton, New Jersey 08805

BARTLETT Flying Saucer Liira-Light Howercraft Featured
in Docurnentary Film, “Forca Beyond " Powened By Owdi-
nary Lawn Mower Engine. Complete Plans $10.00 Send Ta:
Herb Bartlett, P.O. Box 156M. Silverdale, WA 96383

HOVERCRAFT plans, 3 1o 160hp. Information, $4 (refund-
able]. Sevies, Box 848, Monroe, WA 98272

HOVERCRAFT PLANS & PUBLICATIONS Catalog. §1.00
Lansing Asro-Maring, Box 27658, Landang, Michigan 48909

€8BS, RADIO & HAM EQUIPMENT

POLICE-FIRE SCANMERS. CH's. HAM. MARINE 2WAY.
ANTEMMAS. HPR, BOX 18224PM, DENVER, CO BD21B

DIRECTORIES: Secret Scanner Freguenchkss! Federal
Agencies, sic. Big Catalog. CRB, Box 58-PM, Commack, NY
1725

CB MOMRICATIONS! Frequenciis, sliders, FM, amglifiers,
books, kits, repains, high-perormance accessaries. Calalog
2. CBCL, Box 31500M. Phoenix, AZ 5046

SECRET CB manuals, modifications, accessorias, Cata-
log %2. Sekman Emerprises, POB 8189, Corpus Christi, TX
TBAG8-B169. (512)853-2935,

BIKECAR. Amaring Mini Car Built wih Bike Parts! Sporty
Single Seater Plus. EleciricPedal Powered. Fast Fun, Drive
Arrperhera! Plans $8.95. Money Back Guasantee Sporiran.
Box TTTE, Endicott, NY 13760

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KARTS, Minibikes. ATV s Kits, Parts. Engines. Loweast
Prices, Largest Selection. 80 Page Catalog 5300
Aplundable. Kan Wordd, Depl C. 1485 Menior Ave.
Painagvilla, Dhio 48077

MOPEDS, scoolers, three whealed bicycles, golf carts,
parts, catalog 3200 Performance Speedway, 2810
Algonguin, JacksomiBa, Florkda 32210

AVIATION, HANG GLIDING

AIRCRAFT MECHANIC IN 1 YEAR! Unigue practical with
actual aircrall. Classes starting January. March, June, Sep-
temibar. DAKDTA AERO TECH, 1801 23nd Ave, M. AM 111,
Fargo, WD 68102, 701-237-5305

FLYING SAUCER MODEL FOR REMOTE CONTROL HOB-
BYIST. Info $3, dlustrabed plans $12.85. Rykco Toy, 225
Baach St., Revers, MA 02151

HOBEY HELICOPTER. Uitralight single ssater. Simphitied
construction - Mo angine. Brochure $5.00.
POLYMOVA, Depl. PM, Saint-Aemi. Quebec, Canada JOL
a0

BACHPACK HELICOPTER, Catalog $10.03 Robin's
Rolors, Box 187, Rapid Gity, M| 49676

MRBOATS Hovercraft Suppies. Modsils.
Plans, Kits. Propellers. Engines, Calalog. §3.00. Sportscrait,
Box G0, Mesker, O T4855

ALTO SLPPLIES & EQOLAPMENT

THE POR-15 CATALOG-Exciting products/dutomistive
RestorationHome  Improvement-FREE.  1-800-526-0796,
POR-15, Bax 1235, Morristown, NJ 0T962-1235,

PARTS: Army Jeep and truck parts, Spare Pars &
Equipmant Co., P.O. Bax 751, Lexington, Keatucky 40587
o751

MOST EFFICIENT, SMOOTHEST RUNNBNG, TOUGHEST
PROPELLER AVAILABLE. Space ago composite, variable
piteh, 48" 4o TO" diarmeters, curmently 1o 100kp. Warp Dvive,
P.0. Bax 701, Degt. PM, Clear Lake, 1A S0428

FAN-PORTABLE: 8lbs.. Hi-Speed, Group 3, Superdine
Resahtion, FaxCopier. Transmits, Receives, Copies Docu-
muefiE Warld-Wids, in Saconds, 10 and Tram Car, Baal, Homea
or Oifice Telephone. $1485.00. KemDistributons, Inc., 468
Commarcial Sireed, Boston. Massachusetts 02109,

BUGGED? WIRETAPPED? Find out fast! Countarmiaa-
sures equepment catalog §1. Capei Electronics, Box S550P,
Bayhald, GO 81122

HARD-TO-FIND ELECTROMICS for prvale investsgators
and security professionals! Send 4 stamgs for catalog Now!
Hunbergx, Bax 793, Clemamsons, NG 27012

ELECTROMIC Kits! Voice Disguisers! FW Bugs! Transmii-
fers! Phone Snoops! Bug Dedectors! More! Gatalog §1.00:
KAMDI Elwcironics, Box 25847, Depd. 285 Tempe, AZ
BE2BS-5E4T.

TUBES Transmion. Sylvama distribubor gsscounts. Arken
Supply, 7408 Wasi Chaster Fike, Uppers Darby. Penna. 18082,
1-800-458- 1301

CAMCORDERS, VOR's, TVs, olfice squipmenl. power
1zals, all at diseount prices; Price list, §1.00 refundabla wilk
order. Lake, Box 221, Okauchee, Wi 53069

100,000 Almost-Free Software Programs Delails. Tips,
Tricks, 88 Order “Insiders Repon On Shareware™, Promo
Press, 21205 Windsong, Walnul, CA 91783

COMPUTER ROAD ATLAS prints out driveng roubes,
mileage, travel fimes and fuel usage n diffarent formats.
Information free. Excelsior Softwane, 5830 Christmas Lake
Foad, Excalalor, M 55331

SAVE OM SOFTWARE - IBM compatible Sharewam and
antessonies Quality products yed ailordable. Send $1.00 lor
catalog, refunded first ordar. Save On Softwars, PO, Box
2837, Dept. PAMSS, Wilkes Barre, PA 16703-2837

SATELUTE - TV

FREE CATALOG - Systems, Upgrades, SAVE 58388
Howston, Uniden, Chaparrad, Etc. SKYVISION, 2017
Collegeway, Fergus Falis, MN 56537, 216-738-5201.

AFBOATS, Usiralights, Propeliers, Infermations $1.00.
Askey Propeller, B515A Old Denton Hwy., Keller, Texas
7E248, (B17) 431-3160,

SAVE MOMEY on auto parts example 350 Chevy TR'W
Rings, Rod beanings. Mains, Oil pump, Gaskets £59.00
Camghafit and Lifters $65.00 Catalog. APW, Box 150607,
Lufkin, TX 75015

SPALE & ASTRONALITS

ROCKET MOTOR MAKING TOOLS, Supplies
$3.00. Impulss Reactions, Box 61342, Seatthe, WA 98121

FREE DETALS, INSTALL IT YOURSELF! Easy 1o follow
Instructions. Complate systems and upgrades. Engoy HBO,
Cingmax, Showtimie, The Mowe Channel and mom! Orbitek
Satellla Communications, Box 264-M, Bohemia, New York
1 T16-0264. Phone (516} 589-1292,

{Cantinued on mex page )
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SATELLITE - TV
{Cortinued from preceding page)

SATELLITE TV - pafts and components - ai
major rands. Absolubely the lowest prices possible. Video-
ctiphir repair, Sad-Tronics, P.O. Bax 18185, 131 E. Norwich,
Columbus, OH 43218, Visa-MC 1-B00-232-2445 - orders 24
hrs. 1614-353-3474 - sformation

VIDEQCYPHER SATELLITE DECODER SCHEMATICS.
[Complete Set) Audio And Video Parts List - Much Moraf
19.55, The Slage Door Video, P.O. Box 576, Burnaville, NC
ZET14

STEREQ, CASSETTE TAPES, ETC.

HATURIST Videos 32 SASE. PM, Boal 9206, Newark, DE
18714

THOUSAMNDS OF OLDIES! 1940's-1880's. Hard-to Tind
45pm hit records include rock, RAB, pop. and couniry.
Catalog 52.00. American Pea, P.O. Box 65455, Dept PM. Los
Angetes, CA G066

TV, VIDEDS & VIDEO EQLIPMENT
NOTICE: USE OF CERTAIN ITEMS N THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

CABLE TV CONVERTERS - FREE CATALOG - ARIZONA
VIDED. 3681 M. Campbedl, #310-K, Tucton, Arizona, 85718
{802} 323-3330.

CABLE TV CONVERTERS: JERROLD, ZENITH, HAMLIN,
TOCOM, MANY MORE. BEST PRICES DAK M358 560, T02-
BET-3804

CABLE TV Conwarters, Fitters for beaping any channal. 1-
J13-ST0-EI5H.

CABLE TV CONVERTERS ALL MAJOR BRANDS AVAIL-
ABLE JERROLD, SCIENTIFIC ATLANTA, ETC. FRIENDLY
SERVICE, INGQUIRIES WELCOME 1-600-638-8058 VISA-M C.
E&D VIDED, P.O. #68, ELKO, MN, 85020

EVINRUDES - NEW 1087 Bargains - Top Brands .. . all
sires ... §2.00 handling ... Scott McCulloch pars ...
Electra Marine, 610 Marrick Ropad, Lynbrook, New York
11563

“EASYBUILD"  Boats-inboarda-Duthsards-Duckboats-
Humerous modeks-Catalog $F00-Hankinson Associates,
Box 2551, La Habra, CA 20631

PROTECT YOURSELF when you buy a boat. Guide ialls
secrats ihat can make you moeny. $3.00. Andrew-Henri Ca.,
A311 Bth MW, #11, Oak Harbor, WA 88277

OUTDOOR EQLAPMENT

SWINGSET ACCESSORIES PLANS and COMPLETE
KITS, Olympic Recraation, 1-800-255-0153

GENERATOR FLASHLMGHT! Mo Batiaries! Produces own
glpctricity! Guaranteed, Camping, home, elc, 5865, MAY-
BLAY Co., T43B5 Peppergrass, Palm Desart, CA $2260

ATHLETIC EQLAPMENT AND BODY
BUILDING COURSES

SMALL FOUNDRY Furnaces, Supphes. Free litaraiure.
Pyramid Procfucts, 3738 South Tth Avenue, Phoaning, Arzona
BS04

LATHES, Mifts, Tools. Mew catalog $1.00. Blue Ridge, Box
SV, Hurricane, WV 25526, J04-562-3538

LATHES - INDUSTRIALHOBBY FROM £325.00, METALS,
SUPPLIES. LARGE CATALOG $2.00. CAMPBELL TOOLS
33d YEAR. 3100-D SELMA RD., SPRINGFIELD, OHIO
45508, 1-512-322-8502.

STEEL, Aluminum, Brass—Shest. Bar, Shop
Plans. Write: CEL AA1, Box 163, Cameron, IL 61423,

4 METAL Curiing Lathe $108.80. Tasy, 15048 Proclor,
Encdustry, CA 91746

BANDSAW BLADES. Any Size, Free iMerature King Saw.
G541 Ticewatar Drive, Morlolk, Virginia 23508

UNIQUE 3RD HAND TOOL 3 Teolsin 1 - 1001 uses. Send
§1. for details. Refunded with onder. MM C., Box 8000-372
Sumas, Wi BE205-8000

ATLAS Lathe Parts Accessories, HERMAN, G308 MW 60th
Street, Tamarae, FL 33331

BODYBUILDING Supplements. Discoun prices! Fres Cat-
alag! Supplements, Box 11, Atlants, Georgla 30301

BIGGER, More Powerful Muscles - taster!] Free Booklot®
Universal, Box BE24A, Datroit, Michigan 48240

KUMNG-FU Free Lessons. Send §1.00 tor Postage. McLisa,
Baox 1755, Dept. PMESE, Honodulu, Hawali S6806

BAVE on Bodybuilding Supplemenis! Fres Catalog!
Viteming, Box #073-H. Aeadng, PA 19608

FISHING, TACKLE, LURES

CABLE TV DESCRAMBLERS, conwarters, fillers and
more. FREE 14 page catalag. TW Cable, 12062 5W. 117
Coan, Suwle 126, Meami, FL 33186. B00-442-8333

CLASSIC films on video, Brando, Sinatra. Wayne. Two
heowr praview lape $5.95. Eagle Lion Vides, 5352 Balboa, San
Deego. Califl. 92117, (819 277-1211

CABLE TV CONVERTERS. Jerrodd, Oak, Scientinc, Atlan-
ta, Zenith and Many Others. "Mew™ MTS Stenec Add-On .
Mute and Volume. kieal for 400 & 450 Ownars! Visa, MG ~
Amex. 1-800-B826-T623, BAB nc., 4030 Beau-D-Flue Drrve,
Eagan, M 65122

THE largest salection of Mislary Video titles available
wrvpwhere, Send $2.85 for first catalog {all ferbher catalogs
frea) to: Fusion Veded, 17214 3, Oak Park Ave., Dept. PRS0S,
Tinley Park, IL 60477

CAMPERS & TRAILERS—KITS, PLANS

BULD YOUR OWN - Trawel Trailer - Fifth Wheeler -
Modarharne - Camper - Pickup Cover - Plans - Patierns - Kits -
Catalog §1. Gler-L. 9152 Rosecrans, Box 1804RV,
Balifiowar, A B0706.

FISHERMANS FLOATING KMNIFE. Perect lor filleting.
Stainiess sieal blade, conloured grip, 117 overall Guaran-
tead. Write: His "N Her Shopping, 812 Parker, Algoma, Wi
B4

EZ HOMEMADE DOWNRIGGER PLANS, Reasonalde, Fils
12ft. Boat plus. $3.00. Sarco, Box B261PM, Fort Wayne, IN
450988261

ENGINES, MOTORS

ENGINE OVERHALL KITS: WHOLESALE CATALOG £2.00
Enging Service Group. Dept. PM, Box 13053, Lansing, Ml
4880

BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALOG
OF REPAIR PARTS FOR POWER AND NON-POWER OUT-
DOOR ECUIPMENT. Farts for Small Engenes, Lawn and
Garden Equipment, Chainsaws, Kars. Mindbikes, More.
Includes Service Manuals Speciafty Tools, Accessones.
Send 00 Sav-On-Parts. P.O. Box 4520, Dept P
Somerville, MA [2145

172 TRAILER PLANS Molorcycla, Utility. Car. Construc-
lpn-Strong, Sdreamiined, good looking. easdy buill. Catalog
400 {Refundablo). Tag-Along, Box 18107, Salom, (3R 97309

UTHLITY TRAILER KITS dilinnent sipes, lowest prices. Frao
Brochure. CarryAl, Bax 3465, Saratega. Califemaa S5070

BOATS, OUTBOARDS, TRAILLERS, &
KITS

BOAT KITS - PLANG - PATTERNS - Plywood -Wood Eposy
- Fibiglass - Steel - Alwminum - WORLD'S LARGEST
COMPLETE LINE - 870" Sailbais - Powerboaks - Cruisers:
Sponboals - Houseboals - Hydroplanes - Tunneshully -
RAunabout - Duckboats - Canoes - Keyaks - Dories - Dinghees -
Mudtihulz - SEND FOR CATALOG 5300 {Awmadl 5500}
includes Supplies Catalog (Epowiss Frbarglass-Flodation
Foam|-BODK  “Amateur Boatbuilding”,  $8500 -
CLARKCRAFT, 16-P Aqualane, Tanawanda, NY 14150

WANTED - DETROIT MESEL 148 AND 8.2 INJECTOR
CORES. Call Pops Hunter, [B00) 3214234

RECYCLE your okd v.W. Beatle engine for fun and profit
Hints, ideas and methods. Bulkd air compressors, alr boal
engings. 2 cylinder buggy engines elc. Sand §3.00 and SASE
to. KW. Engine Works, 2110P 20th Streel, Sarasota. FL
34234

BANDSAW Mill, Bulla $1500.00, Literadure $3.00, Plans
%25 00. Sado Constructors, T8 Fosbes 51 East Harthord, CT
DE108.

WELDING, SOLDERING, PLATING

Exarcise Equipment Plans §3.00 ea., List
22.00. C. Miller, P.O. Bax 1234, F1. Lawsgerdale, Flonida 33302

SAVE HUNDREDS! On hard waler conditioning! Learn
aboul mapnatic treatment of water, Send 53.00 for detadls,
V.E.L Enterprises. 107 Lewis Circle, Williamabung, Virgina
2385

FREE EMERGY! Fuel-less Molors and Generators® Armsaz-
ing Principles and Details. H&A, RZEP, Bowlmg Green, MO
B3

EARMN up to 20 parcent on invesimant. Install a solar waber
heates. 85 page manwal'calalog 51095 (refundable). Save
O Solar, Inc., 6306 White Rabbit, #205. Battle Groak, M|
48017

SOLAR ELECTRIC SYSTEMS! Paneds, Equipment. Books.
Free Catalog! SUN POWER - TEXAS, POB 2788, Freepon,
Texas Tro41. (409) 233-8350

SOLAR, HYDRO-ELECTRIC, WIND POWER equipment
CATALDG. 5300, US. $600 toreign. WESCO, Box 936,
Redway, CA 95560

STEAM Power Systems, Calalog $10.00 (credited). Liberty
Enterprigés, Jolloy, lowa 50551

YULTIMATE" Enargy System, provides ELECTRICITY,
HEATING, COOLING, HOT WATER, SAVES up 0 TH%
POWER-SAVE INTERMATIONAL 3052280211, Box
370862, Miami, FL 33187

INCREDIBLE $25 SOLAR HEATED POOL SYSTEM|
EASY to build from common maeriats. Complela report
anly 3500 MWE, PO, 50434, Dept. P8, Midwest City,
DOklanoma 73140

HOME CRAFTSMAN

NEW! BUILD AMATING LIQUID PISTOM ENGIME from
pipe fittings. Easy Plans. Free information. ABCO, Box 306-
M§, Saminary, MG 3475

TOOLS FONt SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DSRECT. Guar-
antead. Catalog §1.00 (Refundable). Camelol, Dept. 44, Baa
BE, Bristol, Wisconsin 53104

DSCOUNT TOOL CATALOG 51.00 refundable with pur-
chase, Krown Incustres, Box 296, Piscalaway, M) 08554

BOAT PLANS - PATTERMS - KITS - For Home Builders
Hundreds of Proven dasigns - 7/558" - Hydroplanes - Cances -
Hirgaks - Aowboats - Duckboats - Dories - Bassboats -
Saliboats - Housebosls - Sportfishers - Quick'simphe
Shlchenglue. Tremendous sawings! 160-page DESKGN
BOOK 2400 asrmiadl ($3.00 slow}. Includes Free “Boattauld-
ing Supplies” catalog. Book: “Boatbuilding With Plywood”
51985 ppd. GLEMN-L, 5152 Rosecrans. Box 1804PMSE,
Balifiower, CA BOT06
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STANLEY TOOL KITS s Tremendous Savings. Froe Cata-
log. Cali Tool Systems, Inc. 1-800-432-1313.

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines with Walking Fesl Com-
plete roady o use-only $5T0.00. Thompeon Model FWa01-
AVAILABLE FROM YOUR LOCAL DEALER, or oroer direct
(Master Gharge-Visa) Datho Mig inc, P.O. Bon 12110,
Lubbock, Taxas T9452-Phone: (BDE) T44-8774

MAKE WODOODEN TOYS, whirligigs, doll houses, clocks,
music boxes, waalher ingtruments, cratts. furmilure with our
plans, parts, kits, books. supplies - Catalog §1.00 - (514) 484-
4363 - Chenry Tree Toys, Beimonl, Ohio 43718-0363,

WOODCRAFT PATTERNS, Windmills, Wishing Wells, Bind
Houses, Feaders, Flying Duck, Phaasant, Cutdoor Plantors,
Catalog $1.00. Crafters, 11840 US. 27 Morth, DeWitt,
Michigan 48820

FAVORITE WOOD TOYS, Parerns, Parta, Whea!s, Catalog
£1.00. Toys and Joys, Box G78M, Lynden, Wash. 96264

PYC PIPE FURNITURE Plans, Kits And Supplies. Free
Brochwn. Casual, Box 208, Tewksbury, MA (MET8

BULD YOUR OWH WATERBED AND SAVE. Mattresses,
Heabirs, Massage Systemns, Hardware, Packeges, Mare!!
Send S2.00 for catelog and Free plan book. Woodine
WMHH.EIMHM.M.W
i

{Continusd on nexd page)



HOME CRAFTSMAN
(Continued from j

FULL-SZE PROFESSIONAL PLANS Catalog $2.00, Cver
200 prefessonally designed plans lor building Furnitur,
Furndlure Designs. Inc., CP-82 1827 Elrmdals A , Glenview,
IL Bx3s,

WOODWORKERS| Fun and Profis building lawn ducks.
Complete manual wiplans 56, Spira, 13812 Goldenwas],
#1020, Wesimingier, CA 92883

FURKNTURE PLANS WITH INSTRUCTIONS, Traditicnal,
Contemporary, Country. Catalog $1.00. Raserman, Route §,
Box 75, Statesville. NG ZBETT

STEAM ENGINE WITS Fower models 81 savings 10 you!
$1.00 literature. P.M. Research inc.. Depl 7 AD #2 Box 29,
Yiallsvila, NY 14685

“COPPER-BRITE” INSTANT CLEAMER FOR SOLDERING
Mo mone sandwg. aliminate sand clath, brushes. 8 oz. botte
indy 5695 posipasd 1o Chalet Gitt Shop, Box 107, Fords, MY
0Bae3

DOLLHOUSE FURNITURE BOOK! How-to make charming
wood minalures, 12 Exsy Country/Shaker plans. 300 pages,
51985 ppd. Free sample plan. RAl (MPM], Box 588,
Alpharetia. Georgia J0FI0-0566.

DUTCH WINDMILL! Over five feat 18l including blades.
Accent any yard'garden! Patterns Plus woodcrall catalog
$7.00. Accen (DP-5), Box T387, Gonks NH 03867

WOOD, WOODWORKING

GEORGE FRANK ON WOOD FINISHING VHS Video tape
based on writings and taachings of ovar 60 years. $¥0.95
plus $375 584 Wond Finsher Industries Inc.. Box B573,
Arwaion, VA 22206

INTARSIA PATTERNS, Learn to paint with wood, patterns
aré now available from beginner fo expert, by International
Award winning Intarsia Artist JUDY GALE ROBERTS. Far a
Trew lsting of Judy's Patterns, send SASE fo: Judy Roberts,
P.Q. Box 1525, Luflin, Toxas 75602

PLANS, BLUEPRINTS. PROJECTS

PLANS do it yoursell craftsman, Homa security system
Send $6.00. Meno Sludic. 110 Rathburn Road, lslngion,
Ontario M3A 1R7 Canada

PLAYHOUISES and DOGHOUSES. Duelailed blue prings,
Brochure $1.00. RBA Woodworking, P.O. Box 285, Sam
Michaes, Minn 55376

SAUMA BUILT FOR $500. Sawvings secrels revesbed.
LSASE and $6.00. SISU Bow 799, Dearborm Helghts,
Michigan 48427-0799

WOOD STOVE HOT WATER JACKETED PLANS S20.00.
Thoth Inc., JEESPR Mateer R, Gold Beach, OR 97444

HEW - Hairboom Horsa - Full Size Blue Print §7.95 + &2.00
shippinghandiing, Free Blue Print With Your Order. The
Maziars Plan, P.O Bax TBOT, Urbandale, lowa 50322

WINDOW CRANKS TOO LOMGT Lower your blinds with-
out interderence. Replace cranks with close Ftting “T"
Handles. Free information. Lorac, Dept. 21 R.D. 2. Bax 1380,
Waterbury, V. DSETE

UMIQUE vacation hama, spiral staircasa o loft. Complete
plans $5.00. H. King, Box 44, Sautee, Goorgia 30571

STUC-O-FLEX™ Extarigr Finish System i5 a flexible syn-
trafic slucoo-ike coaling hal dresses up wood, CONCrels o
Powm msulation maberials. Applicabon i easy Tar homecwn-
ef and contracior alike - comes premixed, precolored, ready
to use, Claan up with soap and waler, GContact Parma-Chink
Systems, Dapt. P5. 17455 N.E. 67th Couwrt. Redmond, WA
88052 18005481201 or Perma-Chink Systems, 1605
Prodgar Rd., Knaxwilke, TN 1-B00-548-3554,

PLASTICS

CABTOLITE Liguid Plastics. Crystal clear, colors. For
casting, ermbesding, coaling. fiberglasaing, repairing and
reproducing with our Mokd Making Supplies. Calalog 52.00.
CASTOLITE, Dapt. BHE/PM. Box 301, Woodshock, 8. 60096

AR CONDITIONING & HEATING

A/'C TUNEUPMaintenance Indormation £5.00. Retired Ser-
vicgrman, Frank Prab, 5600 Launent 115, Parma, Ohio 44129,

EXPERIENCED EXTERMINATER Tells How to Do It Your-
self And Sawe. Send $5.00, K. Lavin, Box 830, Sussex. M.J,
aras1

18,791 Catalogs Directary Guide, Wholesale Sources For
Amyihing! $5.96: IRC, Box 14107AA, Jackson, MS 30238

CUSTOM DESIGN Your Cwn Legal Wiil. Free information:
Independend Press. Box 27588 (E). Sealtla, Washingion
86124,

GARAGE DOOR OPENERS - Radic Confrodled - Buy
Faciory Direct - Thousands in Usa - Fres Brochure - Easy
Homaownar |nstallation - Shipments By UPS Or PP,
Halpmats Equipmen| Company, 1850 Eagt Emping Avenus,
Benton Harbor, M 45022

FREE SHOWER DOORE from soap scum. Amazing math-
o SASE $2.00 - FMB, POB 2174, Eashey, 5.C. 29640,

BUILD WORLDS MOST AFFORDABLE S0LAR PANELS
Plans, $19.85. SolarSan, Box B, Cootilo, CA 52250

PROJECTION TV . .. Cenvert your TV 1o project T foot
picture . . . Essyl Results comparable 1o §2.500 projciorns
... PLANS AND " LENS £24.95 ... Prolessional Systems
avgilable . . . [Musirated Catalog Free . . MACROCOMA, 1581
Main Streed, Washington Croasing. Pennaylvania 18977 ...
Creditcard Orders 24HA5. (215) T36-3879.

REFNISH WOOD FLOOAS WITHOUT MESS, EXPENSE
OF SAMDING! REFINISH S0 CALLED HO-WAX FLOORS!
Superior to supermarket products. Sale. easy, eHective.
Guaranteed! Sate. easy, effectve §17.00 each kit. $30.00
both! Details Freal Old Gus, P.O. Box 3544-PM, Springfiald.
MA. 31107-3544

DO IT YOURSELF

BUILD YOUR O'WN SHED! Complete plans, mirteriabs list,
Instructions - 12° < §°. Send $18.95 ppd, FASECD, P.O. Bax
210378, Anchorage, Alaska B9521-0376.

WVIDEDrS Instrisctional texls, compuber software on elecin-
cal wiring. carpantry, plumbing. walding. atc.. FREE CATA-
LOGS. AaviM, 120-PM Engirpering Center, Athens, G
I0B02. 1-H00-279 4685,

WATERBEDS - Plans & accessormes. Galadog 51. AW,
104414 A NE 4th Plain, Vancouver, WA 98652

ELECTROPLATING. Complete Texibook, Electroplale
MatallicaMonmeiallics. $11.95. Details Frea. Tropx, Falm
Bay, FL 32806-0055

INSTALL YOUR OWH IN GROUND SWIMMING POOL tor
&% low a3 §1,696.00, Cheswick Pools, At #28, Cheswick, PA
15024, 412-2T4-5400

MAJOR APPLIANCE REPAIR BOOKS - Used by repair
technicians. Sand for free list. OGS Books, PUO. 1664,
Chsndier, AF B5344

4321 Catalogs Listed Sources for Anythingl 5595
Directory, Box S2452M, Allanta, Georgia 30314

W-GROUND PODL WITS, 50 year warranty
from $1985.00 fingncing 501-750-6046

NEW . _ . repair your own TV, aasy . . . write. Research, Box
S3I6PM, Colvile, WA 89114

POPULAR MECHANICS “PLANS AND IDEAS" CATALOG
—Hundreds of ieas on workshop propects, plans for shop
teols, storage houses, boats. furniture, toys — just aboud
wnrything! Send $200 to: POPULAR MECHANICS, P.O.
BOX 1014, RADID CITY STA, NEW YORK, M.Y. 10101,

EMND appdianc repair ripafls With Easy Fix-Diagnose. Free
Dedails, Mass Company, T45 151h Strest, Arcata, CA 35521

BUILD YOUR OWM SWINGSET. Highest Ouality Accesso-
rigs and Complate Kits Availabla, Free Brochyre: Back Yard
Creations, P.O. Box 428, Hubbardsion, MA 01452

RECOLORA countertops, appliances. Don't replaca. Com-
plote inglructiong §14.55. H & H Rafinishing, 3212 38th 5t
Lubbock, TX 78413

SAVIHG money on Home Air Condilioning repairs. Details
£5.00. Harodd Pike, TOZ 119 Ave. E, Tampa, FI. 23612

BETTER BOTTOM-One plece replacement covers for
Muminum kawn and patio furnitere. Free brochum. Cork's
Genecal Siore, P.O. Box 55581, Tuscaloosa, Alabama 35408

CALL THE ROOTERMANT Mayte not: This easibilt alec-
tric-powered drain rodder costs less than a service call,
Plans §7.95. PAKTCO, Box 452, Wichila, KS 87201

COMPRESSED EARTH BLOCK MACHINE
e e M S— T

AT LAST! Economical machine produces fough com-
pressed earth buklding block. IMPACT 1000, Southwest
Alternatives, Lid., Box 1363, Comrabas, MM 87048, (505] 868-
(560,

ARTS, CRAFTS, SUPPLEES
STAINED GLASS SUPPLIES: EXCITING SUPER
CATALDG-PM $3.00. INDUSTRIES, 504 E.
SECOND, BOSTOM, MA 02127.

“GETTING Started in Stamad Glass.” $1.00. Whitlermnore,
Box 20657, Hamowver, Mass. 02339

COMPLETE CLOCK KITS FROM $5.901 Music movements
§1.95! Components, plana, epaxy, prints - over B0 clock-
raking items! Wholesale catalog $3.00 (eredied). Sisebar,
P.0. Box 463P, Andover, MJ 078210463

HEOM ART home study course. FREE DETAILS. Neon,
522 Myrtle, Depl PMGCI, Adinglon, TX T8018

CARTOOMNNG, COMMERCIAL ARTS,
SIGN PAINTING

BUILD YOUR OWN SUPERINSULATED DOME HOME!
lustrated catalog, plans, prices - sand 5500 - ENERGY
STRUCTURES, 883 Wilson, St Pmul, MN B006 [§12) 772
3550

PERFECT VIDEQ CHAIRS comioriable foor sealing or
lounging. Four colors. Brochure: Western Gilt, P.O. Box
5382, Walnut Cresk, CA G4506

RADOM DETECTION - Approved testing. Details §1.00.
Primary Rescurces, P.O. Box 4200-C, Indapendanca, MO
B4051.

ARROWHEAD Making!!! Fun Hobby or Money baker.
Information §1.00. Commons Crafts, P.O. Box 5013-M,
Ceniral Point, QOregon 87502,

REFLL PC copier - laser pranier canridges. For yoursalf o
profitable business. Instructional Video and Supplies. Free
Information. (312) 508-0580. Morack, BB4T W. BTth, Hickory
Hills. IL G457

CARTOON for Fun and Money!!| Frea Bookiet!!| Cartoons,
Box 408144, Delroit, Michigan 48240

LEARN Sign Painting. Pin Striping. Free Catalog.
Kauimann Company, Centertown, Missoun 85023

FREE LessonaBooks Sign  Painting, Pinslraping.
Mutwood, 38400 W. Pine, 5t Louls. MO §3108

FREE CAR BATTERIES Information PACKED Book Fune-
fian, Care AND Complete Fesioralion $5, Mr. Publications,
F.O. Box 293, Viealia, Califl. 93379

PROFESSIONAL PAINTING SECRETS REVEALED FOR
PEOPLE WHO HATE TO PAINT. Spox Money, Prowen Aa-
gulls, FREE Details Dunes Painiing, Box TDEA Ogden
Dunes, Portage. indsana 45368

PARENTS Conlrol your teens exlengion elephons auto-
maticalty. Tum It on or off when you wish, For comphess
instructions send $5.00 and & SAS envelope to: DLLG., P.O.
Box 7118, Roanoks, Va. 24018

WINDOWSILL FARMING! Instruction bookiet shows how
fo grow desoralive PESTICIDE FREE produce in homs.
GREAT FOR AFTS! 3395 Includes starer seeds! Jordan
Hause. 3028 McKinkey Ave., Cocoa Beach, Fla. 3283

VCR FRUSTRATIONST Your VOR, TV and cabde box Can
B corneched [0 mendd andior view (ven simulanesusly)
almost any combination of exishing Premism and regular
cable channeds. $11.85 for lllustrated, detailed nstructions.
MGl Conporation, P.O. Box 281, Rocky Hill, Gt 08067

MODELS, MODELS SUPPLIES

FIANG Cannon Model Plans, Catalog 5200 Green -
PME3, Box 882 Shakmar, FL 325750802

HANGAR-T R/C, GAL Catalog. 52. Stangtl Enterprises, Box
335 (PM2), Waukesha, W1 53187-0336.

“FASCINATING LIVE STEAM MODELSM Complete
“WILESCO & MAMOD" line. KITS OR ASSEMBLED. Over
100-Trains, Tractors, Marine, Cars, Trucks, Stationary En-
gines and Accessories. Stunning large 3M-page colored
calsiog 5585 Relundable. Sales, Parts, Serace. LARGE
MSCOUNTE. Diamond Enerprises, Depl. PMA, Box 537,
Alaxandna Bay WY 13606 PHONE: (613) 4751771

INGROUND POOL COMSTRLCTION BDDE, A-Z, carmeman
materials, iools, ability. §29.50 delivered. Design FPools,
48508 Clifton-Glendaka Rd.. Spartanburg, 5.0, 28302

[Continued on naxi paga)
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MODELS, MODELS SUPPLIES
{Continued from preceding page)

OME! Two! Three! Cent Siamp Approvals, Regardless
Catalog. Kicstar, 4164 52nd 51, San Diego, CA 52105

RADIO control Alplanes, Bosts, Helicopters, Suppdies.
Ciscownl Catalng £5.00. ROCKETS $3.00. Modalers Supply.
Bax 310 P, Eclectic. AL 35024

FREE (rfters, Wooden Ship Kits, Hobby Tools, Dremal, X-
Acta §1.00 Catalog. Spectra Hobby & Science, M15 20632
Lorl. Livonia, MI 48154

SELF PRESSURIZED WATER SYSTEM Build your own
working model. For plans send $3.00 or $13.00 for kit 1o
Water, F.0. Box 35, Hemlock, IN 48937

MAGIC TRICKS, JOKES,
VENTRILOGLESM

FREE! World's Leading Mowelty Catalog. 1600 Jokes,
Tricks. Scienca, Sporis, Hobbies. Johnson-Smith. F-0n,
Bradenton, FL 34208-5500

FREE CATALOG: Venirikoquism, Magec, Clowning, Pup-
peiry. Ballooning! Supples, Instruction. Enertain Success-
fully, Proditabéy! Maher, Box 420-PM, Litlieton, Coborada
BIMED.

FREE Catalog, Magic You Can Do Ace Magkc, 7917
Mordica, MNalas. . 60643

MARN B Historical Malitary Collectibles. FREE catalog.
HMA, Bax 1806FS, Lateyetia, CA S4549,

BARGAIN 100 World-wide Samps 252, Quality Approvals.
R. Pariker, Box 143, Wos! Brookfald, MaA 01585

CLOCK REPAM, Cash produting skill, enjoyable, free
catalag. Schoaol af Clock Rapale, M M, B313 Come Aboul
Way. Awendaw, SC 20429

WORLD Wide Stamps mounted in books on approval 2g
and up TRUST STAMP COMPANY, P.O. Box 100-P,
Jarnaica, NY. 11435

"INVERTED ERROR™ + 100 DiMarent Unibed States, 50z
with approvals. Luray, P.O. Box 7088, Siver Spring, MD
20807

ISRAEL 15 Ditharent 10¢ Approvaks. Sam Chazen, Box 666,
Deelray Beach, Florida 33444

BANK TELLER- Study at Home - Bank Teller Carpars, PO,
Box 5T1704. Houston, TX T7257-1T04

SCHOLARSHIPS! Cusiom computerized scholarship
saarch, Only $E20000. Artifical Logsc, Box 3965, Champaign,
linols 61821

DETECTIVE Home Study Course. Free lapel pin, cerill-
cabe, great fulure. Profissional Imeesiigaior School, Dapt.
CP, P.O. Box 41256, Los Angetas, CA D004

SUPER OFFER 100 DIFFERENT LL5.! EARLY ISSUES!
52,00, FMCTN, 513 Fasrview, Ridgefiehd, N.J. 07857

FRAEE U5 Mint pictorial sel complete. Mint approvals
incheged. Hildebrand, Bowx £887, Santa Clara, Califgrnia
5054

4 FOREIGH Sets 25¢. Aequest Approwals. ALG, Sales, Box
1065-M, Jarmaica, MY, 11431

HAWANAN STAMPS...An llusirated Heslory. A first of its
kand. Forty pages (four in full color) featune stamps of the
Monarchy, the Republic, 25 US. with Hawalan thames
during the Temitcry and Sialehood. AlsD aleven Loreign
stamps with Hawasian themes. §5.75. Orchid isle Publ. Box
BOT-B, Violcanao, Hi 8785

MILITARY Medals Catalogue $1.00. Subscription Yearly
58,00, Vernon, Box 137PM, N, Bakdwin, NY 11510

COLLETORS old baotthes, chest sets many more. Free
literature. Willlem Brunera, Box 158, Convers, Tex. TB103

U5 6 commemiarative plate blocks or 30 mint commema-
Diavison.

HANDLE YOUR O'WH LEGAL AFFAIRS. Be a Paralegal.
Accredited Attornay Instruction. Homa Study. FREE CATA-
LDG. Soulhern Career Inslitule, Drawar S9PM-2158, Boca
Aeton, FL 33427, (407) 368-2522

TERMPAPER assistance, 15,278 papers aveilable! 306
page calalog- rush $2.00. Research, 11322 Idaha, #2060K,
Los Angeles. S0025. [213) 4772226,

PARALEGAL GRADED CURRICULUS. Approved e
depth traning by  comaspondence.
SCHOOL OF LAW: 100 years of legal trabndng. Wribe for fres
colpiog PO Box THOG06, Dept. PM, Dallas, Texas 75378

FREE 1888 CAREEA GUIDE. Earn moré money with
Success Proven Correspondence Diphoma  Courses.
Granton Wstitute, 2634 Adelakde Street, Wesi Toronlo,
Canacla. M5H 173

ratives §1.001 Approvals. Gordon Conbe k. MH
3229

11 DIFFERENT old lsras| siamps plus iree gil for $1.00. Ho

FLAGS! FLAGS! FLAGS & FLAGPOLES! Fron Catalog!
LIBEATY FLAG, P.O. Box 424PU, Resdaborng, W1 53050 1-
BO0-274-T00.

FREE Flag Catafog! U5, historical, Iﬂ-mlJ:iunll._irp'

ouldoor, cuslom flags, banners. Flagpoles, accessones.
Browse 'n’ Buy, Box S04-PM, Bohemia. N.Y. 11716-0504.

FLAGS - LS. State, Confederate, Formagn, Historic, Cus-
lom. Catalog 31. Broward Flag, P.O. Box B583 - PM,
Ashenvlle, M.C. 26814

Emm

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.
Fres Catalog/Quotes. Rush Skesch. Stadsi, 61F Jans, N.Y.C.
10014, (212) 820-2203

EMBLEMS, ENAMELED PINS your design. AT, Palch, Am
18 Box BE2, Littieton, N.H 03581

ANTIOUES, RELICS, INDIAN GOODS &
CLURIOS

approvals. A Hartman, 2043 M. Luetl, indwnapolis, IN 46222

FUNMERAL SERVICE - homesiudy - 4 manth CERTIFEED
MORTUARY TECHMICIAN program FUMERAL SERVICE
INSTITUTE. Bou 1184, Dewrfiald Beach, FL 33443, B00-373-
5532

WORLDWIDE compleie sets for under $1.007 Approval
saladbong available from: Bode, Box 145W, Wilkwdale, Ont
ME2M 558

UNIVERSITY DEGREES By Mail. Accredited Bachebors,
Masters, PhD's. Free Facls Revealed. Carears-PMS, Box
ATOBBE, Tulsa, 0K T4147

LARGE ENVELODPE containing assoced Worldwide
stampa 5100 Slamps, Post Office Bax X34, Brooklyn, New
York 11720

100 DIFFERENT U.5., 25¢ approvais. Bradley, Box 425F,
Midlothian, VA 23113

COMPLETE MINT LS. COMMEMORATIVE COLLECTION
BY YEAR. 1935 TO 1985! 5159.95 MC\isaTk. Satislaction
Guaranieed! Young, Box 201 PM, Laxingion, Missouri B4067

1.000 MIXED U.5. $3.00 Approval's, Afbums, Accessories,
Supplies. Shirley Patlarson, Depl. 101, Bax 20307, Dallas,
Taxas 75229

WHY wait for “free” details ? MAKE MONEY NOW collect-
ing stamps. You can’l lose. Our booklat s GUARANTEED,
Promp! shipment. Send 3350: YOUR CHOICE, 49
Shrewsbury Avenua, Oceanport, W OTTST

FREE List to Serious Collectors. 30,000 lndian Arilacts,
Pods, Spears, Axes, Siate, Beadwork. Caddo Trading, Box
365, Murfreesborg, AR 71858

MILITARY INSIGMLA ETC.

PLAYS, SONGS, MANUSCRIFTS

POEMS, Songs Wanted. Free AecordingPublishing.
Broadway Music Productions, Box T438PM, Sarascla, FL
JA57TR

LS, MILITARY INSIGNIA Large Catalog. 52.00. Saundars,
Bax 3133IPM, Naples, FL 33030-1133

50 YEARS Oid fitenn different United States, over fifty
ymars old-25¢ with approwals. Jaxon, Bow C11-P, New
Rochelle, New York 10604

FREE Gift With Firsi Purchass, U.5. Approvals And Winl
List Service. 20¢ lor Handling. The Stamp Boutique, P.O.
Bax 458, Madison, M., 07040

FREE Stamp Catalog - Complele with all the lalest
bargains on stemps and relaied supples. Yours Free when
requesting eppdovals. Buy only what you like - Redum the
rest. Ploase specity U5, or Foreign Calalog, Falcon Stamp
Company, Depl. FCS3PMF, Falconer, NY 14733-0300

RUSSELA 500 different 55000, Stebbens, 1007 South 3rd,
Burknglan, lowa 52601,

FREE Worldwsde Packel. Panmy Approvals. Froehlich,
Box 17TDA, Fine River, Wis, 54865

50 DIFFERENT Qid LS. between 1861 and 1839 §1.00. Ed
Foush, 433 Shepard, Mansfekd, Chio 44807,

MUSIC INSTRUCTIONS & INSTRUMENTS

INTERMATIONAL IOLIN COMPANY, ionewosd, 1oals,
varnishes, parls, accessofies, sifngs, cases, insfrumenis,
bows. Viclin, guitar kits. Catalog §1.00. Dept. IR, 4025 W.
Betvadem Ave., Baitimong, MD 71215

VIDOLIN, GUNTAR, sbtc, making materials, accessories,
books. Catalog, $1.00. Intermational Luthiers Supply, Bax
580357, Tulsa, OK 74156

ACCORDHNON Top Brands, Cordovos, Buy Direct Treman-
dous Discounts. Trades, accepled. Free brochure PM,
Accongdion-O-Aama, 18 West 151h Street, New York, NY
10011, Phone 212-675-9088. -

ACCORDIOMS, CONCERTINAS, Bulhon boxes, new, used,
ropains, rades, credit Cards. Casbglions. Box 405, Warran,
M| 4B000. Catalosys 313-755-80560—800-125- 1832

PAND TUNIMNG MIT. Toals, Guidebaook. Fres Dedadls.
Pianobam, AD1 Box 24-PM, Whitesboro, NY 13482

PLANCS, PLAYERS, PUMP ORGANS. Rebustd and Repair,
Catalog of "How-To” Books, 5200 [refundable). Vestal
Pregs, Vestal 11, Now York 13850

OLD U5 stemps on approval. Shermon, Box 15385E.
Philadeiphia, PA 18111

FREE! Surpriss Colleclion with approvals, Gould, Bex
750128, Petaluma, CA 4675
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SELF IMPROVEMENT

SELF-improvernant Books! Free Catalog! FMCM, 513
Fairviesw Tarreos, Ridgefeld, M.J. OTE5T

LOSE wo pounds one day. $3.00. “Spa Secreis,” 112
Dawis, Lavaga, TX TT7T3

EXTENSION And Posi-Graduate Awsids in Philosophy,
Art, Science. Bolankc, Madicine, Homeopathy, Radionics,
and olhers. 30 subjests Curticular free {girmail $1.00 etund-
abla). Registar, Sussex Colege of Technology, Highlisld,
Danehill, Susses, England

LOCKSMITHING, Universal Schood of  Masier,
Correspondence and Shop Tradning, Box 214852PM,
Sacramento, CA 5821

LEARN Homosopathic Medicine of Maluropathy from
Imternationally Accredited School, to Profesassnal Diploma
standarg Other courses Destelics. Radecrcs. Estabhshed
1961, Prospecius Frea [airmail 2 Dolarars) BRANTRIDGE
FOREST SCHOOL. Hightisld. Danehill Sussex. England
RHITTEX, Tetox 95246 FAX DE25-TH00GT. Tel 0825730214

SECURITY-LOCK UP A NEW CAREERI Two year hands-
on fraining program 0 prepase jor a job as & locksmith!
Write: Pime Technical instilute, Dept L, Pine City, Minn.
55083 Tel. 612-626-6764

BE A RECORDING ENGIMEER; Trasn at home for Exciting
Garoers. FREE Information. AUDID INSTITUTE, 2174 Unkon
5t. Suite 221, San Francisco, CA 84123

AUTOBRIDGE Sollaire bridge game. Teaches. mproves
your game. Beginnars Advanced lpvals. Details and Order
o Free Michsels Gallery, 8818 Oueen Annes, P.O. Box
178118, Tolado, Ohio 43617-0118

MHONRESIDENT UNIVERSITY DEGREES. Bachalor's. Mas-
er's. Doctorates, Accradiled, inexpensive, last Credil for Ha
auprience. Fron sixteen page bookiet. Dr. John Bear, Box
TOTO-148, Berkeley, CA (4707

$555's waiting for those who have or will pay off 8 FHA
Loan. Instruction kit §5.00. info-Pius, P.O. Box B6-1732,
Plana, Tanas TROSE

HEOM ARAT home study course. §35 ppd Complets,
claarty written with diagrams and photos, buy wholasale
materiats. Eam while you learn! FREE DETANLS. Neon, 522
Myrile. Dept PMEY, Arlington, TX 76018

HOW to ... BALANCE YOUR CHECKBOOK. Mew Easy
Syatem! For kess than the cost of one bownced check) $3.95,
NAB ART Entarprises, P.O. Box 88<{PM), Arlington, VA 22210

BECOME A PARALEGAL. WORK With Attorneya. Home
Study. Free Catalog. 1-800-223-4542 Dept, LFi27,

HIGH SCHOOL AT HOME, NO CLASSES. Low monthly
paymenis. intormation frea, Our 90th year, Call 1-800-228-
5600 o writa Ametican School, Dept. #345, A50 E. 58%h 51,
Chicago. 1. 60637

(Continued on next page)




SCHOOLS
{Continued from preceding page)

LEARN CLOCK REPAIR - Earn big money, work ab hame,
b your own bosa. For details send $2.00 (applied to fuition)
1o: MATIOMAL CLOCKMAKERS INSTITUTE, P.O. Box 448,
Lewistown, A 17044, Course approvad by the Pennsylvania
Depariment of Education.

EMPLOYMENT INFORMATION
T — 1. B, P . R —
JOBS, Cruiseships, Tugs, Ships, Rherboats, Oilrigs:
‘Women—en. Work month-Home month. USA + overseas.
Intarinalion 53.00 Marine Employment, B207, Ceniral, IN
47110

AUSTRALIAN OPPORTUNITIES! Information On Country,
Emigration, Employrent. $5.00. Mascor-A, Box TI8T, Sikver

Spring. MD 20907

JOBE, Any State, Any Occupation, including Gowsrnment,
Slale, Public. Also Crulsashipa, Tugs, Shipa, Riverboats,
(Mirigs. Women-Men. Work month-Home month. U.5.A. plus
Crvarseas. Information 500, Mabionwide Employmant,
B2OTPM, Central, Indimna 471140,

INVENTORS! Can you palant and profil rom your idea?
Call or write for your free information package. Over 8

Messachusetts 01086, 1-B00-336-5656. In Massachusstts or
Canada call (413} 588-3753,

IDEAS, inventions, technobogy wanted! \Industry presanta-

tion/nifional exposition. 1-800-2R8-0EA,
Liberty, Pittsburgh, P& 15222,

ISC-PRd. 803

HONFROFT Inventor Organization ofiers FREE pachoet,
Contact Minnesota Inveniors Congress and Resounce Cen-
ter, P.0. Bax 71-C, Redwood Falls, MM 56283, 507-E37-2344,
d2nd Annual Congress Juna 9-11, 1888,

AEGISTERED PATENT ATTORMEY Donald A
Kettiestrings, 414 Hungeriord Drive, Pockville, Maryland
20850

INVENTORS: It you have an inventhon for sale or license,
write for frea bookist explaining how we can halp you.
Kasshar Sales Conp., C-5-F1, Fremont, Ohio 43420

PATENT searches for §150 ACCUSEARCH 1-800-359-
5458

NEVADA GOLD MIMING High Pay. Excellent Benafis
details $2.00. Labo, Box 201, Goldfield, NV E8013

INVENTOR has NEW product svaryone needs. For infor-
rakion paciked §5. POS B582-10, Lauderhdl, FL 310

AMATING AUSTRALIAM OPPORTUMITIES $i71458 -
§144 768 Over 2500 REAL Job Otfers. Labess Listing, USE20
Adrmadled. Kookaburra Box 456MA, Blackburn, Yictona,
3130 Ausiradia

$130,000 YEAR DRVING TRUCK owner-operator, ravel
4B states retire early. Free information. Laver-Fid, 3098 North
Michigan Road, Carmal. indiana 45032

AUSTRALIAN JOBS informalion On Couniry Employ-
ment. Detaits £2 00. POB B582-18, Lauderhill. FL 33310

WRITE your own patent application. Save thousands. Call
IVENFO for frée Infarmation packet, 1-804-398-0781

GOVERMMENT LAND OPEN TO CLAIM, 20 to 40 acne
bocations available for $20 governmant fee in Alaska, Aripo-
na, Arkansas, Calllornia, Colorado, Florida. Idaho, Louisi-
ana, Messissippi, Montana, Nevada, New Mexico, Oregon,
LMeh, Wyoming. For complete insiructions. maps, Tikng
torms and 1elephone halplineg sand $20; or for mors informa-
thon send £3. Public Lands Title, Box 2082-KX, Grasa Valley,
Califomia 95545

HONG KONG, TAIWAN BARGAINS Secret Contacts,
writa: EGAM, P.0. Box 1811, Eau Ghalre, W1 54702-1811

BEPORTExport. Froe detads on home based business.
LeCross, 19924 Suburban, Suile 122PMS, S0 Paul, MM
55118

BUY IT WHOLESALE

BELTS, Buckles, Hat Tacs, Jewelry, More, Complete line
fesi ssllers. Big Profits. Complete desler set up. Golor
catalog 51.00. Anchor, Box 3858-PhIN. North Providence, RI
o=

WORLDWIDE BARGAINS .
il - Surplus - Fresbees -
B 1717PM, Hightand, Ind.

. Imports - Dropahip - Cloge-
15-'1“"905 Ervilope). Mirmees,

PATENT SEARCH, LEGAL OPMION- $150.00 Free nar-
matian, Patent Attorney. 1-800-877-2232 Ex. 452

INVENTORS resaarched, deweloped, marketed. Fres infos-
maiion. Mational Inventions Consuliants, Box 533, East
Karthport, NY 11731

YOU can win that job! Fres dedsils. Lore, P.0. Box 906t,
Alron, Ohio 44305

FEDERAL EMPLOYMENT $15.080-579,000! Now Hirkng—
$5.00 for Current Mationwide Book Listing AR Occupations
Federal Ermploymant, P.O. Box B7 14, Washington, DC 20020

OVERSEAS EMPLOYMENT: Many High Income Opoorty-
nities And Countries. Froe Report, Overseds, Dept. T4, Box
T367, Sikver Spring, MD 20007,

GOVERNMENT JOBS 516,040 - 55,2300, Now Hiring,
Cail (1) BOS-53T7-5000 Ext R-20024 for cufrenl federal list.

OVERSEAS . . 525,000 - 575,000+ . Froe Report! Employ-
manl, Box 19760-AR, Indianapols, IN 48210,

AUSTRALIA WANTS YOU! Big Pay! Transporiation! Mow
Employmenl Handbook—83.00. International, Box 19107
AR Washinglon, DC 20036,

ASSEMBLERS needed al home Jawalry, novelhes. Eam
£256.00 weekly, no selling, sxperience. SASE. Crafts. Box
BB0-M, Pinedlas Parke, FL 34664

FOR INVENTORS

PATENT AND DEVELOP Your Invenbion. Registered
Patant Agent and Licensed Professional Engineer. Send
for FREE PATENT INFORMATION Evary inventor Should
Have, Richard L Miller, 12 Parkside Drive, Suite M, Dix
Hilis, NY 11745 (576) 409-4343

AND GRADUATE ENGIMEER wilh 31 years of expersnce.
US. and imtarnational patent applications. PATENT and
DEVELOP your idea with the experence of an expert. Call or
werite for free DISCLOSURE and RECORD
OF INVENTION. introduction 1o Indusiry, Marketing Plans,
Overseas Production, Profobypes and Ressarch Readily
Available. Aiso specializing in Copyrights and Trademarks.
—LESS THAN ONE HOUR FROM US PATENT OFFICE—
CALL TOLL FREE 1-800-842-27T28 or write: Michasd | Krall
Registersd Patant Atliomey, LIS Palend registration 26,755,
171 Stillwell Lamna, Suite 220, Syossat, NY 11781

INVENTORS! HAVE AN IDEAT Don't know what 1o do?
Call AdM for free information kit. Toll Free in U.5. and Canada
1-800-225-5800

INVENTORS! idea Search being conducted by DG based
Torm. Call: APSH 1-B00-B88-5088 axt 38

LEARM howw 10 ofter your imeention lor sale or license. Free
booklet oullines procedures, royalty rabes, requirements.
Kessler Sabes Corporation, C-50W, Framont, Dhio 43420

INTERNATIONAL Specialties seaking new inventions to
market'manuiactune-maver a change 1o inventor. A2 Box 40
Bilue Blaze, Herrin, ILL 62948

VACUUM CLEAMERS “Discouni Prces” MNew Rainbow
$400.05, Wirby, Fitar Queen, Panasonic, , Oreck,
Datails: ABC Vacuum Warshouse, 6720 Bumaet-P#,
Austin, TX T8T57

CLOSEQUT Jewelry & Craf Supplies. (Catalog 264).
Roussels, 107-16831 Dow, Arlinglon, MA 02174-7199

CLOSEQUTS! Discounts! Balow Wholesale! Freebies!
Information'stamp. DON, Box 201526, Fendale. Michigan
48220

400,000 BARGAINS Below Wholssale: Mary Frea! Ligui-
dations . . - Closeouls . .. Job Lots . . . Single Samples. Frea
Detaiia. Bargainhunters Dpportunities. Box 1408-A, Holland,
Michigan 40422,

EARN MOMEY salling Gold ang costume jewelry, rings,
watches-Buy Direct 130% Below Retall. Catalog $7.00.
Anka-PM, 90 Grasnwich &ra., Warwick, Rl 02886

FREE INFORMATIOM!T Everything Balow ‘Wholesals.
Import, 9719 Lawndale, Kansas City, MO 54137

INVENTORS: WHY PAY BIG 555 to othors when you can
promate your own imvention? Free intarmation kit, Call IPS
(508} B64-3TBS 24 howrs daily.

20,000 DRIENTAL PRODUCTS BELOW WHOLESALE.
Bevans, 8 King Richard CL. Baltimone, MD 21237

WHOLESALE steam clesners, pressure washers, parts
and accessories. 1-800-675-8B68.

GOVERMMENT HOMES from §1 (U repair). Delinguent tax
proparty. Repossessions. Call (1) BOS-B87-6000 Ext. GH-
20024 for curment rapo list,

REAL ESTATE FOR BALE . . . Hunting & fishing refrests,
lake & river camps, 8 types of wilderness properties . . Call
or wrile for our NEW FREE CATALOG showcasing thou-
sands of real estate values nationwica! UNITED NATIOMAL
REAL ESTATE, 4700-PM Belleviow, Kansas City, MO 54112,
Ph: Toll-Fres: 1-800-859-1020

ABANMDONED PROPERATY TION -

INFORMA §$1.00.
Ridgehaven, POB B48-F, Glen Ellen, GA 05442

REPOSSESSED homes from Gov'l from $1.00 plus e
parptpoes. Naboneide! Also tax proparties 396-453-3000,
Ext.

HOME BUYER BEWARE! Save Mondy! dvoid Buying
heame. Free Details: Raflection, Box 177007, San

D_n.mayad
Diogo, CA, G217

YOU CAM SELL YOUR OWMN HOME! Save thousands in
commissions! Other Benalits. We show you how! Sand for
Free Roport. OMMNLA, Box 451503, Fi. Lauderdade, FL 33349

SAVE TENS OF THOUSANDS OF DOLLARS OM YOUR
MOATOAGE. FREE Details. Dollars Sensn, Box 894, Bellk
maws, M.J. 08031

FREE hadp for irventors® Mo charge for protection lorms
of consultation. Affillated Inventoms Foundation, 2133-M
Bajou, Colorade Springs, CO 80909, or Tall Fres 1-800-525-
5895,

PATENT IT ECONOMICALLY! Free details Licensed
since 1558, Aaner Associales. 2008 Fondulae, Richmond,
VA 23229

REPOSSESSED HOMES - avallable from govermnmeni.
Some a& low &s $1. plus laxes and repairs. Call 1-800-E26-
2628. Ext. 503-Hi.

FREE CATALOOS-FLORIDA, GEORGIA Homes, Land,
Busingsses. Pleasa Specify Siate & Propesty Predermed.
COUNTRY NETWORK, Box J58PM, Gaineswille, MO G5655-
4E32 [417) 6704532

1989 OVERSEAS MANUFACTUERS Direciory Send £2.00
|redeamabda). Clintco, Box 214677, Dalles. TX 75237

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

NEW ACTIVE MAMES|! MIXED STATES! IMMEDIATE
SHIPMENT! Adhesive Labels. HOTLIME Opporiunity Saok-
erd 20010, SDIVE15; 1000525, OTHERS! Advon, Drawer B2
Shelley, ID A3274, VisaWCAmEx 1-800-002-3868.

HEW NAMES DAILY! First order "TRIPLED FREE! SAME-
DAY SHIPMENT! Adnesive labeis Esger oppartunity Seek-
ars, 200788, 50014 1.,000:525, 2,000%39, 5,0000875; 10,000
§139. LIST-MASTERS, Box 750-BR, Wantagh, NY 11783
VizsaMEGACDD onders call B00-356-B664.

HEW ACTIVE MNAMES! OPPORTUNITY SEEKERS/
MLMERS. FREE SAMPLE! APCO, 10501 286th Awanue,
Trewor, Wi 53175,

making and multi-val offers. Write: Rovale-DML, 4825
Monroe, Gary, IN S5408/4540

BUSINESS SERVICES

ACTIVE Buyers Masling Lista, SASE Ark, Box 234, Imlay,
MY £5444

INCORPORATE without ingal fees! Fres booklet Safts how,
mcludes fomms. Call Harvard Business Services, now 800-
ME-CORP,
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PRINTING PRESSES, RUBBER STAMP
QUTFITS

YOUR address or message prinied on gummed and self-
stick labels. Frow cincular. Barbara's Misibox-P, Lot §, 1200
Robert Hardeman Rd., ‘Winterville, GA 30683

MAKE RUBBER STAMPS, Highly Profitabia, Free Datails.
Stamper, P.0. Box 20809(GX). Tampa, FL 33623

TYPE Fonts. Hand Printing Prossas, Hot Stampers,
Supplies. 120 Pages. £2.00 Deductible first order. Acme
Tygee, 1720 M. Marshfsid, Chicago, G062

TYPE for peinling. Catnlog §1.00¢deductible 1st order.
Cuaker City Typa, RD. 3, Box 134, Honaybrook, PA 19344

BARCO Type Foundars. Type and Rubber Stamps caie-
logue. Mail 5200 refundable on first order. P.O. Box 1011,
Boweriville, 80108

MANKE rubber stamps—big profits. Compleda supply and
equipment celalog. 31 deductible with order. Star Stamp
Supply, 1720 M. Marshfield. Chicago BOG22

PRIMTING Prosses, new and used supphes List §1.00:
Tumbaugh Printers Supply, Mechanicsburg, Penna. 17065

GLNCHK, Copy Printing. Low Prices. Write: Nalionwade, §14
Morth Main, Biggmington, IBinois 61701

SHOP at Home FREE gitt catalog—clip ad for $5.00
DISCOUMT on first order of 520,00 or mom. Money back
guaranies! TUCKER HOUSE, INC., 1965 Monireal Road,
Tuckar, Gaongia 30084

SHOP by mad. Avold crowds, save energy. Deslnctive
gifts: collectibles, personalized items for home or office.
Send 51 for catalog Refundabla. Hifop Housa, Depl PM,
G2 Cleander Drive. Los Angeles, CA 90042

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewalry, Gold Testh, Rings,
Diamonds, Watches, Silves, Platinum. Ma#l Aricles Today.
Free gift with information, Chicago Gold & Precious Metals,
10 Soath Wabash, Dept. 358, Chicago, G0603.

TAKE MO CHANCES. Deal with cldast, most rediable firm
in old goid business. Established in 1934, We buy Gold,
Sirear, Platinum, Diamonds, Highest Cash. Free Informa-
tign: Rose Industries, 26-4 Easl Madison, Chacago 60602

GENUNE SEND®E watches at whobesale prices. No nos-
sensn. Cataiog 32. Timepsscs, PO, Box 3204, Rsgewaod, NY
36

GOLD, Sikver, Platinum! Latest Closing Prices! (315) 854-
(846 Racorded massage

RECORDED telephone messiges Sarm mwantor SO6K
annually! LEARN AMATING SECRET: (B0Z) 2294737, exi.
T7. 24 Hs.

REPAIR |awnmowers (housands ol pars and toods whole-
sade st 5D¢. Ellwangesrs. P, PO, Box W, Port Jeras, NY
12T

S0UID EARMINGS with lifthe compabitian. Repair over BI%
of &l ceiling fans with this proven method witile making $25-
485 per call. Full nstructions. Send $9.85 to: OVD
Enterprises, J701-A 5 Harvard #1104, Tulsa, QK 74135

STAY HOME and MAKE MOMEY! Free Information. P.O.
Bow 1032, Valley Centar, GA B2082

515 ITEM Returnsg $720. Ko selling, Incredible demand.
Randco, Box 1392, Gretna. Louiklana 70058,

THIS 18 Word advertisement costs 143,10, Your product/
service reaches Bl Million Readers each month! Jon PR
Clasasdhad!

SALESMEN-DIST.

FREE Zarmple. Miracle Poishing Cloth, Clgans and Poligh-
&3 ANY suriace Dynamite dermnongirator, 577% profid. RAS,
Depl. PR 1312 Washinglon, 5t Louls, MO B3103. (314} 241-
404,

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Earn
wieskly Commassiors Showing cur exciting ne of Calendars,
Pers and olher popular Advertising Gits. Prompt, personal
sevice from AAA-1 firm. Our 80th year. Mo expenence
nocissary, Mo imesiment or Colleclions. Set your own
heura, Full Time Potentiall Write to; Kevin Peska, NEWTON
MANUFACTURING COMPANY, Dept. HPMCS, Mewlon, lowa
50208

MANUFACTURER of aflordabile collular telephones |$395)
nigds salesmen. TADL, Box 28007, Kenneth City, Flonda
e

MAKE MOMNEY IN SPARE TIME. Az a aubscription sales
represantative for leading national magazmes, you can eam
genarous commissions while lsaming the ar of selling.
Instructions and supglios will ba sant to you frea, Send this ad
with your name and address 1o: POPULAR
Depd. AB-L, 250 'W. Bath 51, Mew York, NY 10018

CLIP newspaper items—3$2 - §25 EACHIY FREE Rapod)
Clippinga'B, Box 6109, Pompano, FL 33063

5200 - S500 weekly—AT HOME! no gimmicks - Details
FREE! Homeworkers-B, Box B3GETY, Margake, FL 3083

$25.000 LOANS INTEREEST FREE! Sacrat Fedaml law
WIPES DUT DEBTSH Detadis FREE! Moneywese®, Box
E366T3, Margate, FL 32063

GET RICHIl Secret law smashes debis—brings Cash
Cradit] FREE report!! WealthKit'B, Box 4036, Pompano, FL
A3063

PROFITABLE Gold Foil Printer. Parsonsiize business
cards, pancils, matches. Froe defails. Gold, P.O. Box
24086(GC). Tampa, FL 53623,

WINYL'S whete the money ia! Prolessionally repair, refin-
ksh, recolor turniture. Quick, sasy. Two small 520 jobs & day
eam you $1,000 a month, Homes, cars, offices, restaurants.
unfmited cwstomars. Stiert earning after a faw days practice
Details frea. VIP, 2007 Montrose, Chicago, G0E18.

BUMPERSTICKER Printar. Cheap. Senple. Ponable. Free
Dwtails. Bumpar, POB 22791 (GC), Tampa, FL 33622

HYDRAULIC JACK REPAIR MANUAL, CATALOG $10000.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TRS20-2157

PAND Tuning guickly lsarned with homa sludy eouraes,
Diploma granied American Tuning School, 17050 Tether
Dvrive, Maorgan Hill, Calif. 85037,

$40.000 OM ' ACRE! Mew Hydroponics - mexpansive,
pleasant, praclicall Free information. Roben's, Box 1214,
Franklin, TN 37065-1214

LEARM Sewing Machine Reparing. Men, Women,
Lucrative Profits. Gresslin Comespondence School, Box
5704, Spencer, bowa 31300,

PREPARE Tax Retums. Earn high leas, dignified work.
Tran at home. Accredited Program. Natonal Tax Training
Schood, Monsey. 2EW, New York 10952,

EXTRA INCOME. Assambla producis at home, Mo eaperi-
wnce. Delails. 1-813-545.8421. Exl. §58

MAKE BALLOON ANIMALS. 3400 Weekends! FREE SAM-
PLESWSTRUCTIONS: Funnyman's-PM95, Box 250,
Akpaandria Bay, Now York 13607

IMPORT-Export opportunily, profitable world-wide, mail
ordef busingss trom home, withou! capital We ship plan Tos
no figk examanation. Experience unnecessary. Frea Repon.
Mallingar, Dept. C2708, Woodland Hills. California 81367

$1800 FROM §10 WOO0D! Detnils plus sample §5 - Satisfac-
tion Guarentesd. Alcraft, Box 540-P2, Alomandrin Bay, NY,
13607

“JUNKED TIRES(" $1.00 Pound? Send Stamg. Levalleys,
Fountain, F1 32438

DYMAMIC new concepl ig sweeping the couniry. MNo
products 1o sell. Save money, aann monsy. Thes one really
works. Frea defsils. Sand SASE io: George Moore &
Associates, P.O. Box 280, Grass Lake, M 48240

TREASURE—Locate quarter mile away with witra
sensitive locator—brochure free. Research Products, Box
2TOZTO-AMC, Tampa. Florida 688

RAND Old Coms. Jowelry, Gold Nuggets. New Palented
Ravolutionary Device. Free Catalog. Gardiner Elecironics,
J1W M. 35th Ava., Suite K, Phosnix, AZ 85017

INCREASE Your income! Arranpe loana. leeses, olher
financial sandice throwgh nahonwide lendar network. Prestl-
ghous monay business. fulkipari-ima. Top Commissions,
complete trgning, continuous support. Free Details by
alectronic maill PFA, Box 697-P. Dana Point, Ga 32629, (T14)
240-0405 X 100-P.

TALKING BALLOOMS: Plastic strip causes balloans o
Inlk. Graat for Reamarkets, busingss adwerising, 200%
PROFIT. Sample. Information, £3.00. Aefundable. Movelties,
1. 3, Box 430, Pittsboro, N.C. 27312

$10,000 MONTHLY Taking Pholographs al Home! Call
recorded message: (300} 674-8155

MAKE YOUR DREAM COME TRUE. EARN $60,000 YEAR-
LY REPAIRING SMALL CRACKS M WINDSHIELDS MOT
REPLACING THEM. CALL TOLL FREE 1-B00-826-8523 DR
WHRITE: THE GLASS MECHANIX INC., 10170 NW 47th 5T,
BUNRISE, FL 33051

14,847 HONG KOMG-TAIWAN Froducts Cheap. Small
lote. Some samples free. Harbor, Bax 1718PMS, Yuba
City, CA D062

RECONDITION BATTERIES! Essily Earm  Hundreds
Wankly. Uniold Secrets. Free Information. Batary Oufled,
Box 33000, Hickory, N.C. 28800,

COMCRETE Biock Machinas: Catalog $1.00. Route One,
Box 3740, Rapid City. South Dakota §TI02-2740

$1,000 WEEKLY AIR TOOL REPAIRING. Insiructions
Parts and Tools Wholesale. Free Details. Box 534, Wichita
Falls, TX Téa04

GET into the most unigue printing Business i the world,
Sitart froem your hodree 0n & full o part leme basis. Pant mn iul
color on paper, fabrics, matals. acrylics. mylars, sic. Call toll
lres: 1-800-223-1598. Case Equipment Inc, At 4. Turner
?M Maine (M2E2. Ask John Sullivan atsout our frist Maing

np.

SNE000 POTENTIAL PER YEAR. Cwh your own Presti-
gious Fulblishing Adveriising Cormpary. Mo Invasiment. Fres
Iniormation Package 1-600-333-T442

PROFITABLE OOCLIPATIONS

PLASTERCRAFT .. Profitable Home Business 3000
Molds Aweilable. Details. Lynnatie, 8251C Mentpark,
Mentor, Ohio 44080

FT. SMITH Auction School, FL Smith, Ark, 72803
Residant & Home study. Veleran Approved.

FREE informatien Starter & Alternatdr Rebwilding. Box
472, Saymour, TH ITHES

GET PAID BY MAIL! insider mcomea oppartunilies .
Monoy secrats: Midwest-B5, 3400 - 111th, Chicago, IL 60655

500 PROFITABLE FRANCHISE BUSINESSES. Free indor-
mation. May, Box &3, Hober Springs, AR T2543

$10,000 Morthiy At Home. Produce And Sedl information
By Mail. Frea. De'Way, Depl. C1688, Box 3237, Dakiand, CA
GR-0EIT.

RECYCLE METALS. NO, MOT BEER CANS! Easy 3458
woekly! Free inforrmabion. Recycler, Box 1214, Franklin,
TH 3TOE5-1214

¥24.000 IN BACKYARD! Growing new specialty plants.
Stan with B850 Free information, Growers, Box S88-PM
Friday Harbor, WA G8250

FREE Brochures. Plepair Air Conditioning, Refrigeration,
Gas Heating, Tull instructions. Doolco, Ine., 11352
Goodnight, Dalles, TX TE228.
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5500 WEEK - PART TIME — Making Planiers - Growing
Harbs - wrile: Plenters, Box M421, Brush Prairia, WA 96506

5225 DALY “CHROME PLATING™ Auto Parts. Motorcy-
ches, ineapengive, easy, (Free) information: Chrome Plating,
Bow Z285, Waidorf, Maryland 20604

$1,0008 WEEKLYH MAILING FROM HOME! ‘mmodiste
appartunity! No Obligaton! MLE, Box 3559PM, Danbury, T
a3

51,0005 POSSIBLE. FREE. Stamped envelope: Progress,
Box S3248, Los Angeles, CA SO0,

£382.00 From Square Fool Plywood. {Huge Demand)
Asvealing Prool $1.00 (Refundable). Woodwin,
Brdgwater, Mass, 00324-2280

ASSEMBLE Eiectronie parts. We supply companenls and
instructions. Mo experience. Wirle: Southtech Electronics,
Box 25217-P, Kanneth City, FL 33709,

ALUMENUM SCRAP - Recycks Yoursed- MAKE UP §25.00/
POUND! FREE Informalean: indusirial-PM9S, Box 127,
Algnandria Bay, Mow York 13607

HOME BABY SHOE BRONZING BUSINESS. Putontial
unlimited. FAEE (usirated lilerature. NBPM, Box 1504,

Setring, FL 3870
{Continued on nexd page)




BUSINESS OPPORTUNITIES
HUMNDREDS weekily easily. Assemble PROVEM products in
your Spare teme. Mo exparienca. Free Brochune. Council,

BATHTUE REGLAZING, product sales, sarvice and train-
ing. Call Unique Coatings Corp. (40d) 8450072,

MAKE High Profil, Hot Selling License Plabes, Signs
Vacumagic, P.0. Box JM888(GC), Tampa, FL 336X,

MAILORDER EXPERT designs money-rmaking sds, dirsct
mail. Frea brochure: Jay PReiss, 160-D North Falrview
#243PW. Golota, Cafifornda 83117,

STEP-BY-STEP how-to's for starting profitable home
businesses. Free information. SA8L Publishing, 11807
Paddock Way, Houston, T 77065,

TODAY'S most profitabée home businesses. Froe infosrma-
tion, Bohnaider Pubdications, G255 W, Tropicana # 138, Las
Vegas, NV 85100

EXCITINGLY PROFITABLE home Dusiness anierpriges
that will make you maney. GLARANTEED! Free infarmation.
Orchard Valley, Pub.. LD, #4, Bath, K.Y 14810

HAGH Profits T-Shirts, Caps. Inexpensive transier ma-
chings, supplies. Pross, Box 22808(GC), Tampa, FL 33623

MAKE RUBBER Stamps. Highly Profitable. Free Dolails,
Sampaer, P.O. Bax 23009 (GC). Tampa, FL X822

ASSEMBLE Jowelry, Noveifties, We Pay $256.00 Weakly,
Mo Salling, Experience. SASE, Crafts, Box B60-M, Pinellas
Park, FL 34664

o0 Create, Market. Operate Your Mini Storage Complax™
Oie's Mini Storage. Box 21-PM. Sturgecn Bay, Wi 54235

5300 PER DAY. Breakthrough process Reslores Bumnad
and Damaged Countertops WITHOUT REPLACEMENT. Mil-
lions of apariments and homes pay profits immediately|
REMEW-2, Box BS00-PC, Vancouwar, WA DRE&E

$1000.00 DAY MOODNLIGHTING with $5.00 TOOL from any
hardware. FREE REPORT. PCS Systems. P-Box TIET,
Cohpmibia. MO 85205

EARMINGS Unlimstad! Mail our burglar alarm acdverlise-
mants from homa! RBM Merchandising, Box 53314P,
Chicago, lilinois G655

£256.00 WEEKLY! HOME ASSEMELY WORK! WRITE:
JOBS-8, BOX 70, EARLTON, NY 12058

“§160.000 MY FIRST YEAR™ Horme repair Duswness.
. Free brochure. MasterCratt, Dept. 9058, Box
30163, Savennah, Georgla 31410

5300 A DAY! Taking Phone Orders. Peopla Cali You, 304-
TTE-86T1 Ext, LS50

GUIDE TO MAILORDER PROSPERITY. Free Details. MJS
Publishing. RO Box 24-PM. Whitesboro, NY 13482

START YOUR OWN POOL, SPA BUSINESS! Make big
profila! Promote heslth, fMness, through homs mprove-
ment! Buy direct! Order the “Waterworks” Manufacturer's
Direcbory of ower 200 pool, spa, manufaciuring sources!
Send $9.85 to: "The Watersorks”, 4800 Randall Dr. Suite
"B7, Wilmington, NC 28400

SUCCEBSFUL homa businesses! Froe detalls Brown
Publighing, 1304 Fitth, Kirkland, WA B80G3

CURBMATE - The Money Maching produces beautiul
conlinuous conchrete landscape edging. Turm $5,000 -
510,000 squipmant purchasa inbo $50.000 - $100,000 poten-
fial annual income. BI1-273-39038.

“PROVEN MOMEYMAMER! Complete manual only $5."
Ghristopher Young, B26 Park, Wilmatie. L S0051-2504.

VEMDING MACHINES. Mo sefing. Routes sarn amadzing
Paill Greenspring Dove, Timonium, Marylend 21093

FREE BUSINESS STARTER KIT. GAP. 1377 K 51 Nw.,
Washingion, DG 20005

HUWAY BUILDING. Make durable bullding plastic easily.
Waterproad, fireprool. atiractive. Stan small. Gat kig! Bays
Laborstory, 2086- 2075 Drive, Codaredge, Colorado 81413
o628

START YOUR OWN HIGH RETURM - low |nvestmant,
TR -0 ted business, In as File as 80 days. Send §2.00
for details (redundabie), Empire Agua Systems, P.O. Box
1528, Marrick Ad., Seaford, NY 11783

MULTI - lewal mailorder, Supar apportunity. ONeil-M, 10
Oak Lane, Sulsun, CA 54585

MALORDER OPPORTUMITY: Start profitabie homes busi
ness withoul expenence or capital. Information free. Mail
Order Associates, Dept. 427, Monitvale, N 07645,

B0 MOMEY repairing aufo windshields. Supplies. free
information. Grubbs Glass Paich, P.O. 243 451 5. Pine,
Maonticalio, AR 71655

BIG BUCKS N TEDDY BEARS| Manulacturer Seaks
Diatributers Who Wish 1o Earn $100.000 Per Year! Toll Free
1-800-426-0189, Kideo Products. 223 Horseblock Rd., Fam-
ingvilhe, MY 11738

TAKE PICTURES for profil. Camara Ventures, Box 771,
Lamar, CO 81052

MAKE MILLIONS MANUFACTURING BATTERIESIN Frea
Detsils. Everiast, Box 365, Bogota, MJ 07603,

$400 FROM OME SACK CEMENT! Huge demand. Big
profits. Piciure Proof §1.00 (Redundabla). Brinco. Blox 1062-
M, Hespena, GA 82345

HUGE PROFITS Unique imparts Sell Dingci—Wholesale
Frea Gifis. Bonuses. Momentum, 117 W. Harison Bidg.,
Suite 40-M414, Chicago. IL BIE0S

ABSEFMBLE PRODUCTS AT HOME. Many opportunlies
paying High Weekly Profits presently availabhe without
imvagtmant. Wrme: Businesses-B, C.5. 9008, Baidwin, New
Tork 115H0-8008

TRIFLE your monay—cdeal in used tooks! Proven melhod,
frea delails. A Davis, Depl. M2, 50 Mooring Road, 5an
Ralasl, CA 94001

WEALTH SECRETS of Todays Super Entraprenturs. Fres
Dratails, Golderess, 5318 Morth High, Suite 102, Calumbua,
Ohio 43214

PIAND Tuning Academy Easy Home Instruction, tools
included 315000 VisaMaslercard. 281 Germania,
Alaxander, AR T2002,

MALOADER.. HIGH PROATS.. EASY.. New Insiders
Socrets. Report Free! Madestic. Dept, P-2, Box 19565, Little
Rock, AR T2N5

FAEE INFORMATION, on seven profitable homae business-
85, Write today. False Creek Publishing, 1065 Scantlings.
Vancouver B.C. Canada VEH-3NG

STOP DREAMING. Star your full or pari time Business
making new concrate Interiock Paving Blocks. Low Irmasl-
ment, High Profit Potertial. Freo Dedails. Back Enginaeding,
PO Box 1304, Malvile, NY 11747,

EXCLLUSIVE TERRITORIES. 70% Profit Mo Parsonal Sales.
3 Dy Irmeniory Tuen. Mo Special TookeTalents. Comact: 51,
Box 2500, Plaasard Garden, NG 27313

FREE Advertising, Business Opportunity, Dealership. For
infe. pend $2.00 fo: Edwin Zoedua, Box 4860, Brooklyn, NY
1240

GET paid for matling lettars! Write: PAASE - NT3, 181
Lincolnway, North Aurora, IL BOG42

WRITE. Learn, improve. Easy to follow instructions by
profesalonals. information SASE. POB 209, Dept PM,
Bradfiay, WV 25818-0209

MAPS-ABANDONED GOLD MINES! Free Information.
Giobd, Box 1214, Frankiin, TH 3T085-1214

50,000 dollars yearly bullding doghousas! Do-it-youraetf
Design extremaly funclional and SIMPLY built 100+
profit. Free information. DogCabin, Box 2312, Whealridge,
GO B0034

MAKE MONEY! Book reveals monsyrmaking oppounity
sacreats! Guarantesd. Fres delails, Fresdom West, Box 557,
Byers, CO 80103

STARAT oni of advin super-profilable home based busk-
nasses. GUARANTEED, Send for free mormation, Sciandes
Mailorder Co., 55 Pittsion Ave., Yateavile, PA 18640

GET Peid for reading books! Wrile: PASE - FI2, 161
Lincaolnway, North Aurcra. iL 50542

BE A Busanoss broker, $10,000 monihly possible. Exper
reveals how. Free information. Box 3128-BAKS, Longwood,
Flarida 32779,

MAKE BiG MOMEY REPAIRING WINDSHIELDS & Plabe
Glass! Up to $60,000 yearty! In LLS.A or Canads call TOLL
FREE 1-800-321-2507 for valushde FREE repor. Glas-Wald
Sysiems, Box 575505, Bend. OR 97708,

SELL books by mail, 400% profitl Mewlife'PS, Box 2676,
Var Nuys, CA 51404

EARN thousands paritime at home with mail order
Complete guide shows how. §5.00. Mackenzie Publishing.
T8 Westwood Ave. West End, M. 07740

STEAM Cleaning-Power Washing. Easy Work. £35 1o $100
per hr, normal. Video shows several jobs plus everything you
nesd. Low atart up cost £58.95. Model City Claanars, Rt 3
Baox 703, Heflin, AL 36284

MAKE HOMEMADE BOOKLETS. I've samed $187.000
with mine. Free information. Falcon, P.O. Box 5320,
Sevbarville, TN 37864

YALUE any business. Expert reveals easy method. Fres
information. Box 3129-VANS, Longwood, Fionda 33778,

EASY Business, Earn, $1,000's Weekly. Free Detaila. Wrile
of send stamped sell-add ressed anvelope. Todco, 4219 West
Olive Ave., Burbank, CA 91505

FINANCIAL INDEPENDENCE Secrat methods Amyone
Can Use! Guaraniesd. “Indepandence”. Box &50450,
Garland, TX 75048,

HEW company Ground Floor Opportunity Feel greal whils
rmaking money. Rush Large SASE Suite 128, Medlord,
Oregon H7504

HOW 1o start & business or get joby in CARIBBEAN. Details
$19.85. College Gonsultants, 11140 Westhaimer, Suite 177,
Houston, TX 77042

PROFITABLE HOME BUSINESSES: Easy o follow n-
structitns GUARANTEED RESULTS. INFORMATION FREE!
SLA Associaies, Posi Oifice Box 1006-PMS, Sterling, VA
2170

S0 dally recycling “Fres Twea 7 Yaal |Fres) ommation:
Winans, TT1PM, Battle Ground, Washingbon S8604-0771

LEARN 1o sarn §15.00-35500 par hr. Home study course
How 1o Rastore Furnitune, Free inlo. Fabian School of Fine
Woodworking, Box 585, Kettle Falls. Wash. 89141

FREE DEALERSHIP-SELL MAILING LISTS! Complede pro-
gram free PCW, Box 1302-PMSG, Vallay Stream, NY 11582

“HOW TO START And Operabe Your Own Home Appli-
ance Repair Business " Amazingly Easy plan Now revaaled.
Cash Never S1ops! Free Datails. Longhursi PM2C, 1322 Waeat
T125 South, Wesl Jordan, UT B4084

EARN $1000°s sefling “jpenker” sporacars from homel
Free report. GICM, 55 Oid Bumhamthorpe Rosd, Etobbooke,
Oritaric, Cansda, MSC 306,

SECURE YOUR FUTURE - earn steady income of $500-
$1000 & wesk B9 yaar oid company. Highest quality, maints-
nance producls. Produci-Secured indbal investment. B00-
223-THES.

5115000/ year husiness thal works. Easy, low cost, star
part fime. WSR Distributors, 10 Basch 51, Butler, N.J. DT405

SUPER GLOSS MFG.. 3431 W. Clarendon. Phoanix, Az
BSDIT i mow acoepling applications from AMBITIOUS
SALES EXPERIENCED persons for LUCRATIVE, SMALL
INVESTMENT, EXCLUSIVE TERRITORY DNSTRIBUTOR-
GHIPS. Call JH. Gray (Pres) Toll free 1-800-221-1842
Praliminary indormation. Dwtailed info by mail £2. DEALER
product & pride inquires invised,

AUSTRALIAS HOT - buy direct from down under. Mo
middinman, great swH, fantastic bargains. Free details:
DATEK PRD, Box JTET, Pinedale, CA 83850

ENTREPREMEURT Yes youl In shon time. Satsfaction
guaranieed or your money back. Write fow 10: Jared Scotl
Publications, Fi7 Box 524739, Depd. 11, Cucford, AL 36203

$1,000's Weekly Seiling Maine Lobsters. Write: ENS, P.O.
Box 140, Gainesville, Flonda 32602

AMATMG home business huge profits no vastmend.
Fraa datails. Mova, Box 4684, Cubeer City, CA 80231

S9T.500 yeardy “hidden” in your computer? Yes! [Free)
raport: Simpson, TT1PM, Battle Grownd, Washington BHG04-
am

SIGMMANING BUSIMESS AT HOME. Par-time or full
Easy-io-oparate system maching-culs procise letion in ad-
hesihe vimyl. Mo & aptituyde neaded. Unlimded marked:
slores, schools, restaurants, offices. vans, elc. Mot a fran-
chisa. Investmant required. Send bor information kit Gerbar,
Dept. 34, 151 Baison Drive. Manchester, CT (60480

MAKE 57000 Monthly as Loan Broker. Mo Invesiment
Frss Details: Financisl, Box 3578-A, Anaheim, CA 92803

§ BIO PROFITS! Cutling Block letlers without tracing
Manual ... 55 Letters-Cutters. P.O, Box 220, Winston-
Snlem, N.C. 2T102-2620

PROJECTION TV . .. Make $88's assambling Projeciors
Easy! _.. Resuits comparable o §2.500 projectors |
PLANS, & LEMS & Dealers information $22.50 .. . Profes
sonal Systerms evailable . .. ustrated catalog Free ..
MACROCOMA, 158IX Main Stresd, Washington Crossing,
Ponngylvania 18977 . . . Creditcard Drders 24HAS. (215) 736
2pa0
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BUSINESS OPPORTUNITIES
wmmm
MAKE 1000% PROFIT BY MAIL. Free Detads, Venture
Raports, Box 336, Akviara, A7 06442

$1.,000 WEEK repainng velour and vinyl. EASILY started.
SEVEEN YEARS SUCCESS. Free repon. Ashton, Bax 1783,
Orwveno, M1 45867

DAUG AAID SEURES! Buy dirt cheap. Cars, houses,
baats, computers Write: Sedrures. Box 4309-AA, West
Covina, CA 81791

52000 Monthly Malling Progrem! Guarsnieed. Wrile:
Porable Security, 19616 G151 Place ME#7, Sealtls, WA
94155

BECOME A REAL ESTATE APPRAISER. Home Study.
Fres Literature. 1-800-223-4542 Depl. RF127,

MILLIONAIRE EXPERT Rirvoiis Secral Ratings of 1000
Opportunity Ads. “I'll Show Yau Which FEW can REALLY
Make You RICH!” Moneywell, POB 2675, North Babylon, MY
11703

FREE construction malenads. lumiture, appliances, ob-
iects of art, PLUS 515 an howr. Guaranieed! Free Cetalls.
Darien, Box 3091, Glendale, AZ 85311

MAKE Homemade Reports. Profil Mever Stops Frea
Infermation: Cire, Box 13540-P, Philadedphin, PA 19128

EARN $1,000'5 MONTHLY with the most profiabis homa-
based businesses in Amenical SUCCESS GUARANTEED!
Fres informalion: Peak Performance, 4349 Camden Road.
Tallahasste, Florida 12300

MAKE $15000 MONWTHLY! Eassy' Mo Invesiment
MoDowadl, Box 5529-4, Dismond Bar, CA 51765

GET RICHI! 20,000 MONTHLY INCOME Sacot Mathods,
Laws! Detaidls Frea! Ban Murray, Box 1058, Huntington, M.Y.
11743, Dapt. PM58S

SURPLUS Seized. Unclaimed property. Military, US.
Cuslams, Postal Service. lete Inlormation. $5.00.
Pennbrook Publications, PO, Box 714, Goshen, IN 48526

HIGH-PROFIT, HOME-BASED BUSINESS! Tested Prov-
an. Up to $9000.00 weekly and mare. Free iMormabon. G
bicGonigal, Box 714, Tallewast, FL 34270

LOTTERY MUMBERS. Proven wnners! §1.00. Numbens,
Box 62. Leipsic, OH 45856

ANBIAL LOVERS! Home-bresd endangersd specios
$5000 - $100,000/year. Monkeys, birds, rgtiles, mons. Free
Inormaticn. ZooVival, Box 15007-P, Clearwater, FL 34620

BURLD Pogular Adirondack Lawn Chair For Profit. Plans
:&9& Design Brochune $2.00. Lydec Plans, Box 350, Sanibed,
la. 33957

MONEYMAKING books. Hard ta ind information. Mothing
hald back. 24 hour recordeng. 201 -462-0857 Leave name,
address.

FIMALLY! Frustrated money seokers have tho answars!
Find the OMLY way to nches. Zero Bond, Box 3358,
Arlingtom, VA 22206

TUAN YOUR CAMERA INTO MONEY 8§, SASE and 54
Leiter-Cutiors, Inc, P.O. Box 3530, Winston-Sabem, N.C.
2Me-2620

MILLIOMAIRE Maiorder Expert Reveals Money-Making
Secrets. Free, Excitng. Hour Cassette: Mel Powers, Ma.
Holtywood, Calitornia 81609,

RACHES Sedting Mdormation By Mail. Success. Box 461,
Louise, TX TT4585

5500 WEEKLY Mailing Ads Dwect Mailers, Box 13335,
Fesaarch Triangle Park. NC 27708

RABBITS-CHINCHILLAS-FUR BE ARING
ANIMALS

OWH YOUR OWN HARDWARE STORE A sty year irack
recard. Ower 1,000 stores strong. Complabe support from diy
1. Choiee locations avadlable. Coast 1o Coast, Bob Voigts,
51 5. Charry Streat, Danvar, GO 80722

GUARANTEED INCOME. Ratse Chinchillas. Send $10.00
{refundable) to: Chinchillas, Depl. B, Rte. 1, Box 942,
Willcox, AZ 5643

MAKE MOMNEY WITH PRE-DWMED MUSIC! Faststart
System Call 1-800-222-5570.

OUT OF WORNK? NEED MOMEY? 51.00 booklel shows
wEr how 10-start your own busingees through classdied adver-
tising. Popular Mechanics Classified, Dept. 56, 250 W. 55h
Straed, Mow York MY 10019,

WHY PAY MORE? BASIC WINDSHIELD REPAIR KIT
S137.50 AAA, (S04) TI3-0242

GET RICH!l Secrel law smashes debis—brings Cash,
Craditl FREE report!! WealthKitB, Box 4036, Pompano, FL
33063

BUMPERSTICKER Frinter. Cheap, Simpde, Portable. Free
Detalts. Bumper, POB 22781 0GG), Tampa, FL 33622

HIGH Profita T-Shirts, Caps. Inexpensive iransier ma-
chines, suppiies. Press. Box 27809(GG), Tampa, FL 33623

LOTTO BREAKTHROUGH FINDS BEST NUMBERS. FREE
INFORMATION. PERRINE, BOX 1721, AUBURN, N.Y. 1361

ADVERTISE Frea in 507 Magazines. §5.00. Directory, Box
11N, Atlania. Georgla 30301

HOME Assamily Dpportunities! Easy Work, Excallent Pay!
Aush SASE: Homewnod-PM, Box 520, Danville, NH 03813

BIG Pay Checks Mailed Woekly Guaranteed Cash Flow,
Frise Details. Frati, At 1-A Box 4188, Wimlerport, Maine
e 96

¥OU CAN BECOME FILTHY RICH wilh resw monayrmaksng
plan. Thowsands have become weatihy. Dotaiks FREE. Fussh
naume and address 1o Junior Enterprises, 104 B Saradoga
Ave. . Depl-PMS, Lemoona, CA 83245

PROVEM MOMEYMAKERS. Froe information Jankine
International. Depd, 584, 1824 York Ad, Lutherville, WD
21083,

EARN MONEY WALKING! Lisarn Stiltwalking! Fun, Exsy,
Frea Detsils: Reflaction, Bax 177007, San Diago, CA 92117

DODING BUSINESS WITH THE FEDERAL GOVERMMENT,
Individuals of businesses, lange or smail Al goods and
sarvices. A guide book: 311.95 Amencan Resaarch &
Putdlishing, 6512 Mineral Point Aosd, Room 4, Madson, Wi
53708,

REFUND investigators, collact large finders’ Tee on gov-
ernment refunds. Milions swailable, information $4.00 1o
JM., Box 1108, Saima, CA 93682
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DAUG RAID SEFURES! Buy dirt cheap. Cars, howses.
boats, eomputers, luridune. Wile: Seifunes, Bon 4308-A
Wast Covina, CA 81791,

BORRCW $800-580,000. Al eligible. Repay when conve
nieni. Free details! Opporunity-PA, 3972 Barranca-JB30,
Irvine, C& $2714

VISAMASTERCARD Guaraniesd! Credil history unneces-
SAry._.... Wribe: Midwesl-65, 3400 1111h, Chicago, IL GDESS

BORROW BY MAIL Get SB00-573000 Chuickly. Maarly
Eweryane Qualities! Send bor Free Application. MUP Industry,
Biow 531, Brons, WY 10461-0531.

EASY Momey, Loans, Grants, Credit Cards. Government
Money. 1-800-826-8902. Cakfomia 1-805-564-4180

BORROW AMY AMOUNT! Ge! VisaMasterCard! Instand
reply. Sunrise. Box 42X, Bethpage, NY 11714-0042 / (516)
3491643

FREE MOMEY! $300.000000 Gveaway. Grants. Mewer
Fepay. Details §1.00. (Refundabie). Jakia, Box 3066-PMsA,
Semingle, Flarida 34842

BORROW 5500 - $100.000 88% eligible. Free application.
Giotal, 2441 Herdshire Rd., Greansboro, NG 27406

BORROW 550,000 “overmight ** Any purpose. Keep indeli-
nitgdy! Frea Report’ Success, Box 16739-AR, Indianapolia. iy
45218

BORROW £500 - S40000 on Signature! 97% Eligiblel
Any Purposal Free Application: United, Box TE2TM, Long
Beach, CA 90807

VISA| MASTERCARD! Regardiess of Credit Experience!
"Masonity Approsed!” Apply ToB-Free, 24 Howrs: 1-800-288-
BBS51, Extenshon 18.

MEED EXTRA CASHT We'll cash your post-dated check
until your next payday. 1-B00-445-0680

MINOXIDIL. Grows Halr & months, Box 1213-C, Makati
1299, Philippines

BALDING HEADS nesd my Iree advice! 1M, Box 918311,
Longwood, FL 327216313

OF INTEREST TO ALL

AMATING Mews! Spirually curious? Seeking God? Oid
church boring? Wte: KOG Mechanics, Box 267,
Goldandale, WA BBE20.

FREE Promotional Albums, Concart Tickets, Stereos. aic
Information: Barry Publications, 477 82nd Streat, Brookiyn,
MY 11200

FRAEE PRIVACY CATALOG. Cash income opporiunities.
Hiding sssets. Secrel loane. New kdanlity. Eden, Box B410-
PG, Fountain Vatlay, GA B2T28.

LOSE your Bank Card Personal Identidication Mumbser?
Formula lalls you how to determing it 5200 TM, 2318 2nd
Ave. Box Bld, Seatthe, Wash 58121

MONEY Frablems? Free Book describes Loans Cash,
Govermmen! Grants, other benelits, avislable to indasdsals.
Wirkte, Associaies-AX, C.5 D008, Baldwin, Mew Yok 11510
#008

MEED INSTANT CREDIT, You qualify, Bank Card, Limided
Ciffar, 1-H00-265-3653

VISAMASTERCARD, NO SAVINGS RECAMRED. Limits ko

55,000.00. Business lpans 1o $500,000.00. Fast service. 1-
BO4-642-T107 24 Nours

BORROW §50.000 “owernight ™ Any purpose| Keep indeti-
nilely! Frée detnils! Write: Madin, Box 1583-M. Safaty
Harbor, FL 34685

$5,000 Credit! Mo Credit Check! Not Information. Actual
Credith {813) 791-8550.

BORROW 5500 - 5100000 Mo one relused! R1. 1, 750
Johrson Hollow, Jetlerson, N.C. 28640

UMSECURED Personal Loans Lip 350 000Blusiness Loans
Up $100,000,000. (301} 368-8278

SHOCKINGLY HiGH CRIME RATE!! Imporiant Mew Book-
Iirt Bhows many inexpensiee ways 1o secure your home. Only
5$500. Order Now! - Westmann, 3832 Fiower #412FPM05,
Ballfiower, Calilormnia 90706,

LOCATOR Service will help you find missing parsons.
Idormation; 4600 E. Herndon No. 266, Clovis, CA 53612

SAFE-WATER-Ramave 38 0%, Chioring. Fros injormation-
Send £31.05 PEH: Waler, P.O. Box 173, Homer, LA 71040

OF INTEREST TO MEN

MEN ATTRACT WOMEHN INSTANTLY WITH MAGNETISM
PHORMONES. GUARANTEED. For information send §2 00
(REDEEMABLE) fo: Aftractant 10-1, P.O. Bax 2001, M.
Canton, Ohic, 44720

GOVERNMENT SURPLUS FROM §1 Uncle Sam has 1
billion 3% in surplus goods 1o sell or give away. Purchase
dirsctty from gov't thru LS mail Boals, cars, planes.
slacironics, outdoor supplies, etc. For Buyer's Quide call 1-
800-333-4100 axt. 5-41

HARCOTICS RAID SEIIURES . . Autos . Vans, . Boals

.. Airplanes . .. Millions Surples Bargains .. . many 1%

ariginal cost! “Nationwide Directony™ —53.00. Diaposal, Box
18107-AF, Washington, DC 20006

SURPLUS BUY DIRECT from GOV'T, AMYTHING from A to
L. Anastacia Emerprises, P.0. Box 3354, Warminster, Penina
18974

HEED Cash? Government Granis. Mo Investigations.
Loans Avallable ko Everyona. CreditBanc, Box 25, Richmand
Hill, Y. 11418

POSTDATED CHECK LOANS GET 350.00 FAST E-Z AP-
PROVAL 1-800-882-1050

MNEED MOMEY? Whan Banks siop. Wa start no credit
check, callaterad or co-signers needed. For Application
write: BOCT, 1107 Crawiord Road, Statesville, N.C. 28877

BORROW 5100 - 51000001 Fast! Contidential’ Glendas,
Box 260278, Plano, TX TH036 - (214) 536-1615

MOMEY Available Free Details, SCDC. Box TE32M. San
Jose, CA 95150 (408) 258-1735

BORROW S00-540,000! "Ovemight.” On Signature. Keep
ncafinitaly! Action. Box 5490-A. Chamond Bar, GA 81765,

DEAL DMRECTLY: Cuick Signature Loans, Credit Cards
Etued Matiorwide! Dominion, Box 25822-FM. Richmond,
WA 23235

NEWSLETTER, literature, altomeys Info. 5200, Men's
Fiighls Association. Aoute 6. Forest Lake, MN 55025
REMALING SERVICE

BECURITY, Confidentialby. Dwiadls: Consamer
Warehause, 8333 Pacific #5008, Stockion, CA 95207

[Continued on next page)




FREE Remaliers List. Agenis Needed. PS, Box 20858, San
Antonio, Texas 78229

REMAILING / FORWARDING Service Free information.
UH., Box 15734, Baltimane, MO 21208

PIPE SMOKERS| Wide selection. Tobaccos and Pipes.
Premium Quatity - Without Premium Price. Free Tobacco
Manu! Writa: Pipe & Pouch, P.O. Box 25758, Meddielald, CT
(6455

BLACK JACKI! This wallst size card shows whal 1o do on
evary hand. it's casino begal, too: Plaase send check o mia
for 51000 to: WE May., 1102 Tanglewood. Suite BS,
Ballgvua, NE BB005. Allow 2-4 weaks

GOLD, siver, lorlift contacts, sibwr solder, gold fited,
roliad gold piate. gold and silver coins. ALL. Refiners, 652
Myrtle S, ERzabeth, N.J. 07202, 201-353-5049.

BUYING Tungsen Carbide, Precious hMatals B00-321-6914
Crhio 218-531-8333 Collact.

POPULAR Mechanics and Popular Science magazines
aned books befone 1950, Dale Hensel, Routs 1 Box 44, Dgden,
lowa 50212

CLOSEQUT Complets Catalog $1.00. Laboratory Sales,
Box 181-, Brighton, Mass 02138

"EXPERIMENTERS" LABORATORY CHEMICALS -
GLASEWARE, Cawbogue $1.500 Established 1953
HAGENOW  LABODRA

TORIES., 1302  Washington.
MANITOWOC, WISCONSIN 54220
ASTRONOMY

TELESCOPES! Catalog #Ma5, §1.00, Scope:Source. P.O
Box 2001, Ardmong, OK T3H02

TELEPHONE & SERVICE

SAVE ¥ on Long Distance phone calls! It's all Free and
Guarantead! For complete details and Application write 1o:
Sulesky Enterprises, Dept. PME Rt 1 Box 662, Scarbro. WY
;T

ETERMAL'S Origimal Moasures contam Total Knowledge.
Enhance Einsieinic dimensiona. Gather unlimsled, recycied.
FREE erwrgy from CREATOR'S Tema Bank for homes,
tactory, pleasure. Eliminaies deadly experimantal research,
paliution, friction, Tanes! Permanent pawer plants have NO
miving parts! Transportation VEHICLES use Mansdic Grav-
ity. 1000 yoas buill-in durabdlity. Small. crash-prood, Tamily-
mpdel. Min-Siar Limited To underover waier within baiter
rono, Maximum speed 50000 M.PH Rslegates death-
dmaling wheels To Stona Age. SURVIVE dua Seal Six and
EMJOY The riches of Heaven on Teme Siation Earth! ko mail.
Test for quakfications in person. ATA Base, 1500 North
Taxas, Weslaco, Texas.

DEBTST BILLS? BAD CREDITT Mo problem! We'll halp
now. Applications acoopted to 550,000 Mot a loan company.
Free appBcation call {205} 9751400 or write: TCAC, depl
P, 400 Century Park Bouth #117, Binninghdr, Alabama
35226,

MEED INVESTORSY Venture Capital Lenders List. 530
names! §$89.50, BO0-E2T-1730.

NFORMATION On  anything Ferguson Research
Spacialists, 8015 Woodside, Woodside, New York 11377,

WORLD FAMOUS NAMMMO bars plus 4 other moutiwa-
tering cesser! recipes $4.95. Halsion House, Box 1111,
Parkville, B C. Canada VOR 250

POP CORM. Excitng Fecipes $3.00. HaW, Box 3074,
Burbank, Cakl. 91504

GOURMET delight. Otd Australlan recips collecton. SASE
$3.00. JAH Crafts, P.O. Box 373, Fort Monme, Virginis,
23651,

SHAIMP LOYERS! Deliclous PRecipes 8000 CI
Publishers, Box 170607, Hialeah, FL 330170607

RECIPE Club oMers 50 of their Greatést Heis! $3.75 plus
TE¢ SH. Palate Pleasers, Box 308, Ypsilanti, Michigan,
4E197

SWEET & BASSY recipe . .. BEOQ sauce Tor chacker/ribe/
game . _E100 SASE. P.O. Box 2234, Dea Mobnes, la. 50310

TS Ways 1o fix HAMBURGERS, Meatloats. Meatballs, send
.99, POB BSB2-19, Lauderhill, FL 23310

LOBSTER - Seafood Recipes. Deliclous §5.00. DeCou, 16
Oregon Ave.. Tremton, N 08610

BETTER THAM SEX Cake Yumsmy. SASE £2.00. FMB,
POB 2174, Easley, 5C 29640

50 WAYS to make cakes, pws chessacakes, donubs,
cookies, send $4.99. POB 8582-19, Laudwerhill, FL 33310

LOWER Cholesternl Booklet! 20 recipes. $600. 5183
Michway, Pass Christian, M5 28571

AUSTIC Texas Barbecus Sawce $2.00. Allen Andersan,
1105 Fifth Street, Orange, Texas 77630

GROW your gwn, greal tasling, bean sprouls, $.00 for
completie instructions. Sprouls, Box 481, Paru, [N 46870

BEST HERE CATALOG ANYWHERE| Frea Sampdas! Sand
§1. Pann Harb, 605P North Second. Philadelphia. 19123,

HEALTH, VITAMINS

MOIST fresh coconut cake mcipe. Nevar tadls. Send 395
to: Cocomul, Foute 4 Box 284, Basseit, VA 24055

101 ways to make CHICKEN, send $4.99. POB 8582149,
Lauderhall, FL 33310

PEDRIASIS Sufierers Discoursged T Write for Fres impor-
tantinformation that is helping thousands. Pacol, P.O. Box
TIGTET-PM. Carroliton, TX 75011

TCHNG, BURMING, ATHLETE'S FOOT! Tomured lor
years, now cured! Fres, story from: Bursares Lid, P.O.
Demwenr W™, Bathurst. New Brunswich. Canada, E2A 327

HOW TO RID YOURSELF OF BACK PAIN . . . Frea detads.
May Publications. Dept. PM385, Box 25774, Lexingbon,
Hanhacky 40524

ELIMIMATE BAD CREDIT pdus bank thousands, Froe
informalion Wride: G.W. King. PO, Box 9006, Sloney Creek
OnL, Canada LBG-2X7

16.9% Interest On World Wide Accepied Charge Card. For
Application SASE lo: Save-U-Money, Box TA1, Montague.
Taxas. TE251

WANT CREDIT? SUGGESTIONS FROM BANK OFFICER!
Establish yoursadl! Ged bow rates! Send $3. Barrett, 2139
Unilversity Drive, Sulle 282, Coral Springs, Florida 33071

HEED CREDIT? Wa'll give you a §1000 credit card
nglrdh:olcr'dllhn‘torr bankruptcy or credit probkems!
8% guaranteed acceplance. No bank deposit required. No
cradit chech. Froe datails. 304-7T8-5671 Ext. FC218.

LOW Intereat Visa Card. Apphcabon, SPW, Box 20286,
Biowling Girean, KY 42102

LIFE-BAVINGI. Walket Siza’l. Medical |.D. Card) Amazing!
Inlormation Free. Ressarch, Box THS65, Washington, DC
20003

LEARN TO RELAX savesal proven fechniques. $3.50. M-
BG. Healthcare, P.O. Box 8748, Red Bank. NJ 07701,

CON'T Take Chances With Your Health! Try America's
Laading Matursl Vitamins. Sunshine Vitamins, Box 10286,
Quakland, CA 4810

WATER DISTILLER Easy kits. 51595 1o $459.55 SAVE
$100°s! To 40 gabiday PURE WATER. Visaime. Kude Distilier,
Dept. PRESD, 4860 Almaden Expressway # 325, San Jose, CA
85118, 408-972-5978

OBTAN LIFETME INCOME using credit cards’ Send |ush
$10.95 1o: Ace Financial, Box 1234, 833 Oak Hill Rd., Sonora,
KY 42778

LOAMS available for small business. Call
Information Center (800} TZ7-0752 for detalls

Lioan

GUARANTEED Credit Cards no credit check. UniSobve
Sales, Dept pm, Box 1710714, Nashwvibie, TH 372220114

§100,000, OPPORTUNITY! FREE STARTER KIT. CALL 1-
SM-TR-LASER. DEPT.PMO4

HUGE SAVINGS Eliminate Dealer Markups Free Trial
Batterips Wholesale. Terms Arranged. Call Toll Froe 1-800-
3122 Or Write: Lioyds-PRC, Rockiord, IL 61110

FREE HEARING AID CATALOG- Save "3 by maill Write:
91343,

TELEPHOME HEARMNG AID Adjustable volume Fits any
slandard felephone. $9.05 Free details  Valleybrook
Exchange. P.O. Box 13412, Charlotie, NC 26211

ELIMINATE FAIRY RING! Frea Informalion. Capsian
Publishing, #82, 1323-44 Ave. HLE . Calgary, Canada T2E 6LS

AMAZWG RAIN GAUGE - Read from 50° Away. Satisiac-
tmon Guaranteed, 51295 Nina Enderprises. S0Z385 Mina,
Omaba, NE 68124

RECQPES, COOKING, ETC.

BTOVETOP cakes! Moist-Delicious. Ouick-Eagy. $3.00
Marilyn's, Box 108, New Holland, PA 17557,

HAMND me down great recipes £3. Mother Murray, 1832 Mo,
Wainut Ad. 39, Las Vegas, Nevada 89115

FAJITA'S mack simplhs with chels iBustrated instructions.
Impress irends with this Delicious southwestenn dish. §1.85.
Haoemwald Chad, 118 Reagan Walls, Uvalde, Texas TAR01

FAST AND DELICIOUS! I ywou can read, you can make
ihase mpressave meals. Send 33.00 for 20 sasy recipes
Threshald, Box 3266, Redonds Baach, CA D02TT

WINEMAKING, BEERMANING, ETC.

BEMMNERS WINE RECWE. Easy, Tasty, any Season.
$2.00. Recipe, Box 86, Mandan, ND 58554-0088

BEERMAKERS OHLY! FREE CatalogMewsietier
William's, Bax 2195-M9, San Leandro, CA 94577

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOX 11476R,
MINNEAPOLIS, MINNESOTA 55411

BEER, WIHE make your own. Free catalog. qualiy sup-
pliss, excallant fasl service. Beer & Wine Hobby, 228 Cranes
Court, Wioburn, Mass. 01801, 1-800-523-8423

WINEMAKERS - BEERMAKERS - Free Hiuatrated Catalog
- Fasl Sarvica - Large Selaction - Visa/Mastercard - {816} 254-
0242 - Kraus, Box TESD-L, Indepandence, Missouri 64053,

WINE'BEER MAKING ‘B& Enterprises, 1845
South 18th, Springfield, Ninois 62703

FREE calslog newsiatier beer and winemaking supplies.
Cumastions ? BO0-850-WINE. Fun Fermeniatons. inc., 640 E.
Katohla, Cvange, CA S2667.

FREE BEERMAKING BOOK - Catalog. Fines! Equipmen,
ingrodients. Fast Sardice! 919-529-4277. 5P, Box TB4-P,
Chapel Hill, NC 27514

FRESH CASCADE HOPS: 2 ounce sample plus calahog.
$2.00; Homebrewer's Store, PO Box BITH, Kenmore, WA
oa0x

WINEMAKERS—Bairmakers Free Catalog. Low Prices
Free Recipes. Cellar-M, Bon 33526, Seatthe, WA B133

RUM AMBROSIA - Old World Recipe for selicious drink ar
dassart base Send §2. Troadler Hans, Route 1 Box 402
Coon Vallay, Wi 54623

5 DIFFERENT ways to make whizkey, gin, rum, vodke,
beer, send 5459, POB B582-19, Lauderhil, FL 33310

KITCHEN MECHAMICS Essy cookin® for men. $3.00. 4275
Springtiald Or., Morcross, GA 30082

GOURMET dessert recipas from angund the world, $3.00.
Ray McKenna Box 28246, Proviganca, il 02808

TWENTY WAYS TO CODK CHICKEM. international Reci-
(-8 £5. P. Binder. P.O. Box 306, Bronx, M.Y. 10471-0006

BAVE-Thousands-Burglar Dederrend Works With Your
Cassette . Send $1495 to: E.DS.
Enterprises Inc., Box 37674, Samsota, Florida, 342784614
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COVING NEXT MONTH

In The Outback oom Machine Alr Dlsaster

Build a deck/walkway, Winding out the new Flight 81 1—what went
barbecue buffet and fence. superhot ZR-1 Corvette. wrong? Can it happen again?

PLUS | simplified Word Processors—Keyboards with memary, pop-up screens and built-in printers. They're
user-friendly and start at $500. Riding On Alr—Personal hovercraft, the ultimate ATV—40-plus mph over land, snow
or water. Model Planes Go Jet—Inside the state-of-the-art, ultradetalled '/-scale, 1 0-ft. radio-controlled fanjet
models. Wrenchmanship—Complete quide to hand wrenches, from the basics to cordless ratchet models.

AVAILABLE FROM IS READER SERVICE
P S S

Popular Mechanics "SOUND ADVICE"

n}::’: HOME HOW-TO An Audio Guide To Your Car's Perform-
ance! The only cassette tape of its Kind.
It you're considering any of these do-it- It identifies 20 of the most comman
yourself projects . . . hanging wallpaper, | pqisesthatacarcan make and aids you
mounting new J'Qhﬂ_”ﬂ- tiling a wall, wiring | iq fixing it yourself or helps you explain
a plug, working with glass, fixing floor- | yhe problem to your mechanic,

boards . .. OR major remaodeling and home Order #V-1010. Only $7.95.

construction projecis . . . then this book is - >
foryou. A full 512 pages covering small fix- PLANS AND IDEAS" Catalog

it jobs to major renovation projects. Easy- Popular Mechanics offers hundreds of
lo-follow, step-by-slep instructions with ideas on workshop projects, plans for
ovar 3,000 illustrations and photographs. boats, toys, furniture, storage houses,
Order yours today! #B-1935. $29.95. Save shop tools, just about everything you
hundreds of dollars tomarrow! could want. $2.00.

Mail your chack or money order to: Popular Mechanies, Box 1014, Radio City Station, New York, NY 10101.
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And you thought LY Ean Tl kave to Imapine

Safari tires only [ B
looked good in mud. §& % = B o

Go ahead. ka_?, i y

i oo Bul when civilization calls,

and snow your axies just hose 'em down.
handle. Safari's brawny LT sizing
After all, nobody builds a  and raised outline letters

tougher, broader, more ver-  hold their own al any stoplight.
satile line of light truck tires  See the full Safari line at

than Kelly. your Kelly dealer today. Agooddealonagreat tire.







