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America's best-selling mini-van®*

Your first look tells you Aerostar is a
superbly versatile mini-van, with a style all
its own. Its design is sleek, modern, aero-
dynamic. The wind works for it, not against
it. With luxurious touches throughout and
its special options, Ford Aerostar is America's
best-selling mini-van.

New Eddie Bauer style. .
This year there’s a UIWMW
model with dual front Captain’s Chairs,

special two-tone paint, unique interior
appointments, and more. It's Aerostar with
e good looks of the great outdoors!

Designed to move you.
But Aerostar’s success isn't based only on

distinctive looks. Its standard 3.0L V-6 has
multi-port Electronic Fuel Injection for easier
starting and smooth running. It delivers a
spirited 145 horsepower. That's greater than
any Chrysler mini-van. And it's powerful
enough to tow an impressive 4800 lbg**
s s ling loads
Aerostar's advan ves oa
of useable space. It cnﬁurtahﬁiy Baa};g“ up to
7 people.” Or remove both rear seats, and
create 139 cu. ft. of cargo space. You can
even convert Aerostar into a sleeper with the

_ Nobody does it better...
£ the 1988 Ford Aerostar.




folding seat-bed option.t All this in a mini-
van that's a breeze to handle and park, prac-
tically anywhere, even inside your garage.

6-Year/60,000-Mile Powertrain Warranty.

Covers major powertrain

components for 6 years,
60,000 miles. Restric-
tions and deductible

apply. Also, parﬁci]?ating dealers back their
customer-paid work with a free Lifetime
Service Guarantee, good for as long as you
own your vehicle. Ask to see these limited
warranties when you visit your Ford Dealer.

Ford. Best-Built American Trucks...seven
years running.

Based on an average of owner-reported
problems in a series of surveys of '81-'87
models designed and built in North America.
At Ford, “Quality is Job 17

*Based on manufacturer's reported model year retail deliveries through
IuI!.- a1, I.LH-I- **When proparly equipped. Towing rating s reduced by
DL T il careo waelkghl in lowlng vehicle "'.‘|'|I|1-'-|||'.||11.||'r- i
bunich seal, Seat bed optional on XL only

Have you driven a Ford...lately? @




HAPPINESS 15 AN
INSURANCE COMPANY YOU CAN TRUST.

You can trust Met Life for insurance and financial services that are right for your
ing needs. For a clear explanation of what you're paying for. For attentive
service. For reliable information. Trust Met Life to be there when you need us.
For information, call your Met Life Rep, or 1-800-MET-2677

GET MET. IT PAYS.
22 Metropolitan Life

& 1988 Matropoditan Life insurance Co., NY, NY, WOODSTOCK: B 1965 United Featurs Syndicats, Inc.




Ordinary screwdrivers are a pain in the wrist That’s why Skil invented the
Skil Twist® cordless power screwdriver, the most popular tool ever

Now there’s the Super Twist™ With twice the torque, it drives and removes
larger, longer screws in no time at all. There’s bit storage right in the handle. And
an automatic shaft lock. o

So don't suffer when you don't have to. Fix yourself up with a Skil Twist or
the new Super Twist. Either way, you'll feel a & 2288 AtHardwareStores
whole lot better « &7, £ &, and Home Centers.

Sl Corporation, Subsidiary of Emerson Electrie Co, 4300 W Pelerson Ave. Chicago, L G0G646. Sal Tt and Sl Sopers T are trdemarnis of Sal Corp © 1988 Sal Come
WMIIARON -



Look fm‘ the Cu nnnl name on Stains, Deck Stains, Wood
Preservatives and Sealers to fight the effects of weather on siding,
decks, fences and other exterior woods. No marter where you live,
there’s no more beautiful way to preserve wood's natural beau[}r.

BHANI

When its wood against weather.

For consumer infarmation call Cuprmol™ Brand Techmcal Services:
800-624-PROS CT: 800-228-7103 Darworth Company e
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THERE’S NEVER BEEN A BETTER TIME
TO BUY A STANLEY TAPE RULE.

w Stanley has even more to offer t Imn the number
L..ne, best EE‘HIH}JH 2 rule in America. When you buy
a featured Stanley tape, you can also gn:t al .-’.J| that
rnPammm-" nunnnp it 1|m.~ It'saur ||n:|u14 qmrL

helps you do things nghl




It heats water
for half the cost
of electricity.

GAS.
AMERICA'S
BEST
ENERGY

LETTERS

Ozone Update

ENIOYED Tim Cole's April ar-
ticle on Antaretica (“South To
The Pole,” page 72). He made it
quite clear that although Antarctica is
many thousandz of miles away, the aci-
entific phenomena that occur there have
an impact on our lives at home. If our po-
lar scientists are correct, then Antarcti-
ca may give us an early warning sign
that continued environmental indiffer-
ence will be our ultimate undoing. Is
there any hope we can reverse the dam-

especially appreciated. The repair and

overhaul was a teaching lesson for me

and my 8-year-old boy, He was able to

see how an internal combustion engine
warks,

DAVIDWHITE

BARTLESVILLE, OK

All Steamed Up

I read with interest the third story in
your Car Of The Future series “Power
For Tomorrow” (page 53, March "88).
What was missing was any reference to
steam power. It's a proven concept,

age that has already
been done to our atmo-
sphere? s it possible we
can somehow arrest the
global warming that
may one day drastically
change Earth's climate?

EEVIN BAKER

FAIRFIELD, CT

The damage to Earth's
protective ozone layer is
significant and long-
lasting. Scientists esti- |
mate that it would take
several decades for the
atmosphere to restore
ozane to mid-1960 levels,
even if total production
of echlorofluerocar-

- Steam engines are pow-

erful, have few moving
parts, and cause little air
pollution. One of the
great American cars and
the finest steam car was
Abner Doble's. The Do-
bles of the early "20s, 4-
eylinder supercars with
incredible torque, gotup
their head of steam in a
minute and a half from
the time you lit the burn-
er with the electric igni-
tion switch, Most peaple
don't realize that it is se-
tually steam that pow-
ers the U.8. Navy's
supercarriers. The nu-
elear reactors only heat

bans—the chemicals that

the nzone—eceased right

now. The Montreal Protocol On Sub-
stances That Deplete The Ozone Layer
was signed in December, involving 31
nations in the fight lo save our atmos-
phere. Recently, E.I. du Pont de Ne-
mours & Co., the world's lorgest maker
of chlorofluorocarbons (or CFCs), decid-
ed to eease producing the chemical as ev-
idence against CFCs continues to
maouni. These efforts by government and
inclustry are encouraging, but we have a
long way to go before our life-sustaining
atmosphere is brought back to health.

Get Your i
Motor Runnin

As spring approached this year, I knew
I'd have to find a shop to get my mower
going, Then | received my first sub-
seription issue of PM, March'88. What a
pleasant surprise to find your story
“How To Overhaul A Small Enging”
(page 119! I never dreamed of tackling
the job mysell without first taking a
eourse. I took the engine apart and
found a sheared flywheel key. Yoursug-
gestion that a simple stand be built to

hold the engine on the workbench was

appear to be depleting mt:‘ mewu?iL.

the water.
AN, DE LOCHE
BEARDSTOWN. IL

Shy Tires

Did anyone else notice the tires on the S-
10 Blazer in “The Case For Customiz-
ing" story (page 86, March '88) in your
Sport Utility report? They're on back-
ward. Look under the truck: You can
see the raised white lettering reading
BFGoodrich facing inward,
ALANJ. ERBINGA
SLAYTON, MN

You're the sharp-eved reader of the
month! There's nothing wrong with the
installation. The owner of this wte just
prefers the blackiwall look.

PM On The Road

Congratulations on your run with the
crazy Canadians (“Pan American Ex-
press,” page 77, Feb, "88)! It brought
back memories of my own travels
through South America during my trek
from Antarctica to the Aretic. [ took the
seenie route so it took me 17 months and
45,000 miles (it's a long story!), Thanks
for the adventure, CHRIS J. WELLS

TORONTD, CANADA

FOPULAR MECHANICS » JUNE 1988
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g_!_} baseball tradition.
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TIME MACHINE

Getting In Deep

A year after the Titanic di
saster, the ragpe umong 1n
ventors was apparatus for
deep-wiater diving and for
treasure-hunting. The gear
detailed in PM's cover story
ineluded an aluminum diving
suit with watertight articu-
lated] jorntz and arms ending
in hook-type manipulators.
On the drawing board was a
2-mun spherical vessel that
waould come to life two de-
caldes later as the bathy-
aphore, The 1918 version was
to be equipped with a drill
and electromagnets to grip
Lhe iron hull of 2 sunken ship,

Big Bird

By 1938, long-distance flving
wag becoming a routing
transportation
thanks to the emergpence of
airliners like the DC-4—the
jumbo of its day, Break-
throughs then included four
12-eylinder rudial engines to-
taling over G000 hp, a re-
tractable tricyele landing
gear with nose wheel, a top
apeed of 257 mph at 8000 fi,
andd aservice ceiling of 28,000
ft. The DC-4 had flush rivets,
i first for a large plane, and

taul Mghts, carrving 42 pas-
sengers and 3% tons of muail

Supersonic Bomb
InJune 1963, PM looked at
the B-T0, the Mach 3 strate-
gie bomber that never came
to be. The Air Force, De-
fense Department and Con-
Fress hattled for a decade
over the plane, designed as a
B-52 replacement in an era of
ICBM=a, The outeome—with
i 22 hillion price tag—was a
trio of weaponless proto-
types that proved little more
than airworthiness. But the
B-70 effort helped pioneer
| supersonic technologies,
such as the stainless-steel
honeyeomb airframe de-
Breaking speed barriers. sipned to take the punish-

75 YEARS AGO: June 1913
T \“-

.H-"-\.

50 YEARS AGO: June 1938

aption, |

made I-stop transcontinen- B

Winged Steamboat

This early tranzatlantic de-
gin was toorun on twin coke-
fired steam turbines,

Wammmlng t;"ne horsehide.

O: June 1963

ment of 600" temperatures.
The plane's sleck fuselage
and delta-wing configuration
winld later be echoed in the
Coneorre SST.

Atoms For Apples
Twenty-five vears ago the
FINA considered bombard-
ing groceries with radiation
to kill microbes that cause
spoilage. An idea ahead of its
time, food irradiation is stilla
hot issue,

Water Bug

A summertime shop project,
Lhis 141, motorized model
hoat Mitted along the surface

Itz

LIM-fL, wingspan would have
been a record-breaker. But
the H000-pound behemoth
never gob off the ground.

Rabbit Ball

Fifty yeqars ago this question
wus gparking mujor-league
arguments: Was the Ameri-
cin League's basebhall livelier
than the National League's
bhall? To settle the debate,
the leagies teamed up with
the National Buredu of Stan-
iurds to develop an artificial
slupger: a bazeball eannon.
Fed balls from both leagues,
the cannon delivered some
tape-measure blazts. The
balls proved equally spunky,
but Hank Greenberg’s 58
American Leapue homers
that vear didn't help to quell
u perennial controversy,

o three flipper-shaped plan-
ing feet mounted on long
struts. You ran the critter off
a spinning rod, watehing it
climb out of the water to wi-
ter-ski across g pond.

Skimming the surface like a wa-

ter strider on hybrid hydrofolls.

POPULAR MECHANICS ® ILINE | 788



If vou follow the path of a
Norelco® shave, youre
immediately impressed not
by what you see, but what
vou don't see.

No stubble. No irmitation.

No nicks. No cuts.

The path is smooth. Clear.
Unmarked. A unique path
created by a unique machine.

Designed with a single
purpose: to shave a mans face
with maximum closeness in
maximum comfort.

Norelco isable to accom-
plish this feat through its pat-
ented “lift and cut” shaving
system. A dual action system
which utilizes 45 lifters and
45 self-sharpening blades to
make the impossible not only
possible, but pleasurable.

NN AN

Each hair is lifted a split
second before a blade cuts it.
So the shave 1s skin close
vet incredibly comfortable.

And Norelcos floating
heads hug the contours
of your face, negotiating the
toughest curves like a tour-
ing sedan.

As if this weren't enough,
Norelco shavers come
with the kind of features
you'd expect from a revolu-
tionary shaving system.
Including adjustable comfort
setting. Pop-up trimmer.
Quick-charge
capability. And
4 low battery
indicator that
tells vou when
the power is
running down.

So if you're
searching for
the perfect
shave, don't give
up. You're on the
right path.

()Norelco
WE MADE CLOSE
COMFORTABLE.

b v spom uf Nodth American Plulips Cospeirs
Higdradue Park. LT (wsup]




Chevy beats Ford.
And USAC iesis prove if.

1/ THE} jﬁfwj?‘(

-"‘f _c:_*‘_wr'—'ﬂ-h_
-q*"l' E{? ég‘! ﬂﬂ;“

OF AMERICA / TODAY’S CHEVY TRUCK




In official tests by the United States Auto Club, Chevy beat Ford. Standard
half-ton to standard half-ton, both with half-ton payloads. both with the
best automatic transmissions* available, the full-size Chevy pickup beat Ford.

In 0 to 60 acceleration. In 40 to 55 MPH passing. In level and uphill
trailer-towing acceleration. In wet-surface handling through a pylon course.
The results are as clear as black and white: In performance where you want
it most, Chevy with Vortec V6 beats Ford. And USAC tests prove it.

Wlyte -2 Chewy yot Shoult be divyp

4 g, letsgett Best-backed Chevys ever. G6-year/60 000-mile
E ,Y' l togeier powertrain warranty protection and 6 years or
W__Ini___ﬁlm#r__d buckle up. 100,000 miles of body rust-through protection
Sew youa Chievy dealer For terms and Sohd proof of the quality built into every new
conditions of the Bmited wammnsy. full-size Chf-"'r";-" I:”CkIJ[}



The filter line with the highest
standards in the world.

Tl 1857 Corvediae

Tl 1881 Asvom Mactn

Thver Chvanmvugrboson CVE0N

Presenting a line of
replacement filters made
with the same dedication to
materials and close toler-
ances as the makers of
today’s—and yvesterday's—
highest performance cars.

Unlike many standard
filters, Champion oil filters
contain hardwood fiber cel-
lulose, as well as polyester
micro-fibers, to trap even
the smallest particles.

And unlike "one-size-
fits-all” filters, precise
tolerances for our patented
byv-pass valve assure oil flow
at exactly the right moment
to vital engine parts.

Champion air filters
are also made with the same
dedication to precision and
workmanship. They not
only equal or surpass lead-
ing brands for removal of
airborne contaminants,
ithey're also engineered for
the longest life possible.

In short, Champion
oil and air filters are
engineered for the highest
standards in the industry
As well as some other high

standanrds. Yours.

CHAMPION. TUNE-UP PRODUCTS YOUCAN RELY ON.

0 18EE Clunmpdon Spack Plug O
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CAMERA

Robo-Cop Speed Trap

FRIENDSEWORTH, TX—
Speed demons may soon
have to contend with a new
breed of highway cop. Traffie
Monitoring Technolugies is

RADAR
ANTEMMA,

offering & Swiss-developed
automatic traffic monitor
that detects, photographs
and tickets speeders from
the back of an unmarked car.

PROGRAMMER

M&chancs

JUNE 1988

FLASH

The brain of the systemisa
microprocvessor that coordi-
nates a camera, strobe flash
unit and Doppler radar an-

tenna. Through a handheld
programming unit, an officer
plugs in the trigger speed.
When a passing vehicle ex-
ceeds this speed, the radar
antenna sends a stgnal Lo trip
the camora's shutter and fire
the flash. Violators traced
through the plate number
get tickets in the mail,

Photo-radar apparatus [top)
generates snapshot of unsus-
pecting violator [abowve . com-
plete with speed, date and time,

Innocent-looking wagon on median shoulder directs Doppler radar antenna at 22° angle into oncoming
traffic. The parabollc reflector-type antenna can be set for range up to 132 ft.

it Edenn Cregony T. Aope
renbutor Mie F

TRAT PHIOTD
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B-1B’s Bird
Blockers

PALMDALE, CA—Last
year's training-run erash
that killed three erewmen
highlighted the low-flyving
homber's suscept :IEIJ]iLI'.' Lo
hird strikes,

Rockwell International
and Air Force workers are
now retrofitting the remain-
ing 99 B-1B's with deflectors
ta shield vulnerable fuel,
electrical and hydraulie lines,

The l.l]'I!lI‘L'I.iIII:I consists of
Keviar blankets ar shrouds
that fit under the aireraft's
skin in vital areas. The ma-
terial—best known for bul-
letproof vest applications

—

ROCKWELL
INTERNATIONAL B-18

—in |i|,‘_1|1'~'.1":|.'_5l|‘. hut able to
ahsorh Mach 0.9 impaets.

Areas sluted for Keviar in
stallation are the upper edge
of the 2-engine nacelle, the
'.1.'i|'..|_r-1|,:||'1_-]|1- |m'.||'.-E:|1'.'.. the
leading edge of the wing
arotind the pivot section, and
a fairing at the tail baze that
houses the horizontal stabi
lizer's actuator

HOREZC

At left, wing hinge-pin lald open to show fuel lines and elecirical con-

FLIAT O

NTAL STABILITER

FARIMNG

duits. At right, Keviar blanket covering vulnerable components

WASHINGTON, DC—A
newly focused and revitalized
U.S. space policy calls for
commercial enterprise to
handle civilian launch re-
quirements. To lighten the
backlogged Shuttle manifest,
MASA will use privately opar-
ated expendable boosters
whenevar possible

MNASA will also perfact the

Space Goals for 1990s

lechnology needed to gel
manned solar-system explo-
fation underway in the 215t
century, Forthe 19390s, priori-
ties will be the know-how be-
hind a manned Moon base
and several unmanned Mars
missions. Critical research
areas include closed-loop life
support, aerobraking, orbial
transfer manauvaring and

eryogenic storage and han-
dling. Along with these goals,
announced last February,

Robot to tend NASA s micro-
gravity crystal growth on I5F.

President Reagan pladged
tederal support for a private
space research lab—the In-
dustrial Space Facility
(ISF)—to be deployed from
the Shuttle in 1982. NASA

¢ plans to lease space on the
i2 35 ® 14'5-ft. canister, in par
< lo pretest Space Station
: aquipment. The facility will

give space-based manulac-
luring a headstart while the
Spaca Station is being built.

\

: Ny
Astronaut programming I5F s automated systems prior to detachment from Shuttle. Facility will run unmanned between Shuttle launches.

POPULAR MECHANICS ® JLINE 1988
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Wall-C
Robot

PARIS, FRANCE—This
hand-sized robot—ealled the
Crab—ean elimb walls and
negotiate curves. Its feet are
pairs of electromagnets that
are turned on and off to grip
and release metal surfaces,
Designed by French defense
contractor CHAM, the Crab
can be fitted with a miniature
camera or endoscope for sur-
veillance tasks. Alternative-

\

by, it can go on detection-and-

retrieval assignments into

the narrow inner reaches of ,

turbine engines or nuclear- Crab canwalk with up to 6.6 Ibs.
i in its mechanical gripper.

plant generators.

Tribute to Fallen Astronauts

.MHWMHHMMCHW‘SWLM

CAPE CANAVERAL, FL—Scheduled for complation in 1990,
the mamorial will honor the 14 American astronauts who have
died in space disasters. Driven by a computerized satellite-
tracking mechanism, the 40 = 50-ft. monument will slowly
revolve as the Sun crosses the sky. Slabs of black granite, pol-
izhed 1o a mirrorlike finish and mounted on a steel armature,
will always reflect empty sky, without glare. Sunlight will
bounce off rear-mounted mirrors and shine through the astro-
nauls' names thal are cut into the granite like stencils. Glass
inserts will fill the stencil cuts, diffusing the sunlight. At night,
spotlights will emblazon the names among the stars.

WASHINGTON, DC—

Trimming the '88 defense
budget has affected the Ar-
mored Gun System (*Tanks
page 68,

a8

For Tomarrow,

J U N
Future Tanks Are Canned

May '88). Since the Army
canceled the program, the
lightweight tanks must test
overseas markets,

Stingray seeking a buyer.

PITTSBURGH, PA—Re-
searchers at Carnegie-Mel-
lon University are looking
into systems that combine
the convenience of robotie in-
strument control with the so-
phistication of real-time hu-
man perception,

One application under in-

vestigation is a ro-
botie system that
constantly repositions
a brain surgeon’s micro-
scope. The key 15 a
low-frequency magnetic
gensor strapped to the
surgeon’s head. The sen-

sor transmits tiny changes

in head position to the robo-
tie arm holding the micro-
scope, which duplicates
those changes. Since a sur-
geon using a microscope al-
ways stares straight ahead,
he must shift his head to
change his field of view.

In addition, through a
voice-command processor,
the surgeon can tell the robot

Surgeon’s Robot Helper

to pivot the microscope
around a point of interest, al-
lowing different perspec-
tives of the operating site.
The combination could
speed operations by letting
the surgeon work continu-
ously without
reorienting the
microscope.

POPLLAR MECHANICS » JUMNE [%88
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Roto-Rooter
Artery Cleaner

DURHAM, NC—New tech- _
nology for rooting out 2
clogged arteries comes out of =
Duke University Medical
Center. Called an atheree-
tomy catheter, the device is a
slender tube that ends at a
metal cone notched with tri-
angular razor-sharp open-
ings. The cone, powered by a
handheld gun, spins at 700 to
00 rpm, boring out plaque,
fatty deposits from choles-
terol-rich diet. The plaque is
sucked through the open-
ings. Duke doctors are cur-
rently testing the technique
on leg arteries, hoping to
move up to heart arteries if
the tests go smoothly. The
atherectomy catheter can
clean out long stretches of

1988

Z

PR ILLLETRATROMN BY

PLAQUE

GUIDEW/IRE

ATHERECTOMY
CATHETER

ARTERY

Atherectomy catheter threads through artery, drilling out plaque.

plague deposits in arteries
usually marked for coronary
bypass surgery. And unlike
balloon angioplasty, which
simply enlarges passages
through clogged blood ves-
sels, the atherectomy cathe-
ter's plaque-removing action
should prevent recurring
blocks.

Twin-Wheel
Mars Rover

TUCSON, AZ—University
of Arizona Engineers are
steadily improving perfor-
mance of a simple, inexpen-
sive autonomous rover called
the Mars Ball. The vehicle
moves by inflating and de-

flating its eight sectors in
programmed sequences.
Joining the twohugetiresisa
single 16-ft. axis that could
carry sampling equipment.
Thanks to the independently
inflatable tire sectors, the
Mars Ball can move over ob-
stacles 1% ft. high without
help from Earth. The rover
can also handle 15° slopes.

Initial tests indicate that it
can travel on Mars at 3 ft. per
minute umler ‘\t}ld.I‘ power,

Mars Ball wheels stand 12 ft.
high when fully inflated.

LAKE BUEMA VISTA, FL—
For sheer special-effects fire-
power it's hard to beat Epcot
Center's new nighttime ex-
travaganza "lllumiMNations.”
The spectacle centers
around Epcot’s array of inter-
national showcase buildings
and features thousands of
lights and fireworks.

The show is coordinated by

an analog tape recorder that
sends an identical time code,
a steady stream of clicks, toa
host of dedicated processors
called remote interface cabi-
nets (RICs). The RICs trigger
lights, projections and pyro-
technics. Before each perfor-
mance begins, a central
mainframe computer sends
each RIC individual instruc-
tions detailing which time
click should trigger which ef-

Megaprojections turn the Bavarian castle—Germany’s showcase—Iinto a giant toyshop.

fect. Reloading this cue data
every night ensures that the
information won't deteriorate
in a RIC's magnetic memory.

Perhaps the most striking
effects are the transforma-
tions that occur when huge
projections are cast on the
showcase buildings them-
selves. Projectors loaded
with 2-ft.-sq. transparencies

Light-Show Technologies Blaze At Disney World

throw images whose bril-
liance is fired by mercury-va-
por photolamps with power
ratings in the kilowatt range.
Such projectors have been
used for opera backdrops but
not for permanent outdoor
shows like lllumiNations.
Lasers and searchlights
cut through the night sky dur-
ing the show. Three lasers

also create color animated
images as they scan across
tha ends of optical fibers. The
images appear at the fibers'
other ends on a huge globe.
Seeking maximum brilliance,
Disney picked lasars over
conventional lights to draw
the images. The searchlights
were once used on American

armored vehicles.
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Before you buy any radar detectdr,_ :
check its references

SIm:u cur beginning in 1978, we've always
been committed to high-parformance radar
waming, The results of that commitment are at
th bottom of this page.

Our strategy

Our engineers never stop working on the
challenge of radar warning. When they invent
a better way, even if it's only a minor detail,
we rush that improvement into production. We
don't wait for next yvears model: We make a
running change in our own factory in Cincinnati
as 500n as possible,

Performance payoff
This policy of running changes instead of
model changes allows us to apply our energy
where it does the most good: maintaining top-
rated parformance. We never waste our energy
on new styling and funny features.
The payoff for you: when you buy Escort

Listen to the auto magazine experts. Below
are their test ratings. And these are overall
ratings, not just guotes taken out of context.

We'll send proof
Just call us toll-free (1-B00-543-1608)
and we'll send you the most recent tests, com-

what the experts say.

From us to you

In addition 1o continuous improvements,
we have another unique policy, We sell direct
to you, not through stores. Because we can
serve you better if we senve you personally,

Call us toll-frea with any questions. If you
decide to buy, orders in by 5:00 pm easterm
time go out the same day. We pay for UPS
shipping. And overnight delivery by Federal Ex-
press is only $10 extra,

Ordor Today

TOLL FREE 1-800-543-1608

[ Mion-Fri Barne 11pm, Sat-Sun 93046 E5T)

PASSPORT

RADAR-RECEIVER
e R ]

PASSPORT $298 0o res. a0 516.23 1as)

RADAR WARNING RECEIVER
R —————

of Passport, you know you're getting the latest . Guarantesd or elsa ) ESCORT $245 (0nio res. avd $13.48 tax)
science in radar waming, If you're not completely satisfied within
30 days, return your purchase, We'll refund all Cincinnatl Microwave
Mu_uuhuﬂm _ your money, including returmn postage. There b Department 66868
After ten years in the radar-waming busi-  are no hidden charges, One Microwave Plaza

ness, we think our way works beast. But don't
take our word for it

For radar warning you can count on, just
call us toll-free.

Cincinnati, Ohio 45249.9502

ESCORT AND PASSPORT ARE CONSISTENTLY RATED HIGHEST IN MAGAZIME TESTS
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Space Junk
Processor

TUCSON, AZ—Thirty
years of space travel have
left dead satellites, rocket
boosters and other space
flotzam that threaten high-
speed spacecraft and occa-
sionally tumble back into the
atmosphere.

One solution: Kumar Ra-
mohalli's autonomous space
junk eater. The University of
Arizona engineer proposes
sending into orbit a fleet of
these craft, which would use
infrared radar to hunt down
space junk. Each vehicle
would brandish a 10%-ft.-
dia. concave mirror made
from hexagonal reflectors.
The mirror would focus sun-
light into a beam hot enough
to eut through spacecraft
skin. Robotic arms would
add reflective pieces of space
junk to the periphery of the

New Approach
To Solar Fridge

NANTES, FRANCE—A
French solar refrigerator
uses virtually no moving
parts. Instead of driving a
condenser, the solar energy
heats charcoal, which ad-
sorbs and evaporates metha-
nol from a reservoir. The
chilling effect of the evapora-
tion drives down the refrig-
erator’s temperature. The
system's simplicity makes it
ideal for cooling medicine or
food in remote locations.

When It's 109° F outslde, solar-
powered fridge’'s inside is 47°.

o
LENS TO FOLCLUS

AMND AlM

C L'TTrNry

F RECISIOMN CUT

ABANDOMNED
SATELLITE PARTIALLY
DISASSEMEBLED

SOLAR PANEL

HINGED
DOOR

TV CAMERA

STORAGE BIN

PRECISION-CUT
PIECE ADDED
TO COLLECTOR

ARTICLULATED
ROBOT ARM

ATTITUDE
THRLISTERS

MLAIN
THRUSTER

FOR SALVAGED PARTS

Solar blowtorch carves up one of over 5000 pleces of space Junk currently in orbit.

mirror, while components
worth salvaging would be
tucked into a storage bin.
Anything left over would be
melted down and tacked to

the rear of the mirror.

After processing enough
items, the craft would either
await pickup by Shuttle or
fall toward Earth where it

would burn up before hitting
the surface, The idea may be-
come even more compelling
as space becomes more

crowded in the 1990s.

Heat Transport Without Insulation

MLET
TLEE ~.

REHOVOT, ISRAEL—This
arid nation has long been in-
terested in transferring the
heat of its southern deserts to
its industrial centers. Re-
searchers here at the Weiz-
mann Institute of Science
have teamed up with Sandia
Mational Laboratory engi-
neers from the U.S. to devel-
op a way to transport thermal
energy without insulation.

The system under investi-
gation uses heat collected by
a solar furnace to drive a
chemical reaction. Inside an
insulated box, a curved re-
celver/absorber contains
seven tubes into which meth-
ane and carbon dioxide are
piped. As solar energy heats
up the box, sodium evapo-
rates from screen-mesh
wicks along the receiver's in-
side face. The sodium con-
denses on the tubes, heating
them evenly. The sodium,
now a liquid, runs through
guidance channels to the
base of the receiver, where
the screen wicks pick it up
and redistribute it along the
inside face.

GRAYLOC
COMNECTOR

TUBE-IN-TLIBE §

REACTOR

CATALYST—

RECENERIABSORBER

OLITLET TUBE

Inside the Sandia-\Weizmann solar reactor, sodium acts as an inter-
mediary heat transfer fluld. Box will sit under parabolic solar mirror.

Inside the tubes, the gases
flow through a catalyst bed,
absorbing the heat of con-
densation and reacting to
form carbon monoxide and
hydrogen. These products
exit through a second tube
within the reactor tube. The
reactor tubes join with exteri-
or transport tubes through

Grayloc connectors, which
use the pressure of the gasas
in the tubes to generate a
weld-quality seal.

The gases then flow at
room temperature to their
destination where they are
converted back to carbon di-
oxide and methane, releas-
ing heat.
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THE BEST FILTER OFFER IN THIS LIFE, OR THE NEXT!
PUROLATOR $3.00 REFUND

Just buy a Purolator Air yvou buy a Purolator Oil Filter  $3.00 Refunds and Refund
and Oil Filter together and Air Filter together. Certificates.
between April 135 and July 17, Keep buying Purolator Oil And that’s like getting
and Purolator will send youa  Filters and Air Filters together  Purolator Oil Filters FREE. ..
$5.00 Refund that should and we'll keep sending you FOR LIFE!

more than cover the cost of
the oil filter.

PLUS, we'll also send you
another $3.00 Refund
Certificate for the next time

— —
Purolator
FILTERS




“If it’s tough enough
for the Guinness Book
of World Records...

It was a truly incredible journey. From Tierra del Fuego to the
Arctic Circle — from the southern tip of South America to the_
narthemn tip of North America.

Garry Sowerby made this adventurous, record-setting trip in
just 23 days, 22 hours and 40 minutes. And oh, the stories he
could tell

Maturally, to set a world record, Garry Sowerby didn't take
chances — he took a Sierra, GMC Truck's ultimate full-size
pickup. The comfortable, reliable Sierra Insta-Trac 4 X 4, with
standard anti-lock rear brake system (operates only in two-wheel-
drive mode on 4 X 4s), not only sunaved, it thrived. For 15,000
grueling miles — from mud to snow, through jungles and over
mountains.

If the Sierra is tough enough to handle a trek like Sowerby's,
imagine how well it can handle your everyday needs.




...it"’s tough enough
for you.” | -7

H o
,;ilifi-"l"? — Garry Sowerby
You don't have to go for a world record to appreciate all the
gualities the Sierra has to offer. The Sierra is much more
than a full-size pickup — it's a GMC Truck full-size pickup.
Its toughness and reliability are evidenced by Garry Sowerby's
record-setting journey. Its aerodynamic good looks speak \ fiordability
for themselves, Its 4' X 8' bed and standard GVWR of 5,200 {8, : il
pounds (including passengers, cargo and vehicle) show its A8 MNow. More Than |
capacity to take care of business. b o v/ht ;
Its choice of five engines — from the standard 4.3-liter & W e why on next page.
VL6 1o the 454 8 (all with electronic throttle bnd-,-' fuel
injection) to the 6.2-liter diesel — proves its versatility.
And its roomy, civilized interior will almost make you
fDr?eE you're driving a truck
If you depend on a pickup, buckle up and see your GMC
Truck dealer. Don't take chances — take a Sierra.
For a catalog and the name of your nearest dealer,
/7 call: 1-800-VALUESS (1-800-825-8388).

ML rruck
IT'S NOT JUST A TRUCK ANYMORE.




ON BAKER, test

driver for OMC,

turns the key and the
bored-out, small-bloeck VS
eomes to life,

“This boat's been clocked
at 81 mph with a 1-person
loael, " Baker SAYE, 08 | Zpup
my heavy-duty flotation vest
and buckle the seat’s built-in
shoulder harness,

We push away [rom the
Miami International Boat
Show display dock and all
eves turn in our direction.
Evien at idle Si:nt'i'l] the sleck
coneept boat, built ||_'l.' OoMC
and Four Winns, makes a
seorching, high-performance
statement—Ilush-red gel cout
with bold black aceents, low-
profile aerodynamics, smoky
wraparound windsereen,
molded air intake, racing
bucket seats and fasthack en-
ELNE COvVer,

We leave the channel and
enter Biscayne Bay, The
sunny Minmi day is warm
and calm, and the protected
water i= nearly flat,

Baker moves the throttle
forward and the hull leaps
out of the water. Despite
through-transom exhaust
and 478 horses of raw power,
the engine’s roar is relatively
quiet, due to high-perfor-
manee mufflers and exhaust
vents that emerge beneath
the swim platform.

We make a flut-out, top-
end run straight for the
ciauseway bridge, The over-

size, Eurostyvle instruments |
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OUTDOORS

BY JOE SKORUPA

Under functional intake is 351-
cu-in. block bored to 403 cu. in.

register 6100 rpm and 74
mph. On the retwrn Tun, the
needle hits 75,

The reinforced, deep-V
hull of the conecept boat,
pn]iijwl from the mold of @ 2401
Liberator, displays a sure-
footed planing attitude at full
throttle, and shows no signs
of mizsbehaving while carving

higrh-speed turns,

What's OMC and Four
Winns doing with a wave-
burner like this? ['d hi".l'l‘l | M-
mors, but [ wanted to get it
direct]ly from the main man
himself,

“Thd you P'i-.'i“l'n' u'hi!: aff s
plece of vour wife's Fervari,”
I ask OMC boss Charlie
Strang, (whose name embla-
#ons the boat's brilliant gel
cout) “and turn it overto B &
[} with instruetions to mateh
color and speed?”

““Nat 1‘.\'::1'1|L\ . latehs
OMC's chairman of the board
and chief executive officer, 1
got the idea last summer at
the Four Winns dealer meet-
ing. We were talking and
someone said [ should be
driving the new 201 Libera-
tor, Someone élse thought it
wintild be a pood idea if the
boat matehed my new car,
my wife's red Ferrarh,

ol

Speed and style converge in OMC s concept boat, which looks and runs like a Ferrarl of the water.

MNew HP series SCAT Hovercraft runs faster, carries heavier loads.

'New Boats Scorch_Biscayné Bay

“1 gaid, ‘Okay, I've got a |
can of red paint taken fram |

the last Spray gun used to
paint my ear, let’s see if vou
can mateh it. And while
we're at it, let’s make it run
like o Ferrar, too," "

To make it even more in-

| teresting, there were sever-

al other stipulations, accord-
ing to Strang. The boat not

only had to be fast and styl-

izh, but practical too. It had
to run on pumped gas, have
wdequate seating, manage-
ilhlf' ||-ir'||i|]r'|p -'illll nn HI_"_'P"'I1-
abile noise level,

The 20-ft. 9-in. Liberator
hull is compact and light, and
g0, #= a further challenge, it
wis deended the engine had
to be o gmall-bloek VS, Al-
though some high-perfor-
mance modifications could be
made, it had to be matehed to
a near-stock OMC Cobra
sterndrive with standard
power :‘-[l‘i‘T'i]"-!.:_ trans nliﬁ—
shon, trim system and propel-
ler. Consequently, the en-
gine couldnt be too radical.
The ohjective wus to test ba-
sie OMC equipment with
high-performance out put.

At this point, OMC asked
Ford if the company would
like to et involved in Lhe
coneept-hoat project and Fo-
MoCo responded by coming
up with what is essentially a
race engine detuned. The
stroke of the 351-cu.-in. en-
gine 1s increasied to 3.875 in.
and the bore inereased to
L.07 in., which brangs the to-
tul displacement Lo 4 eu, in.

Engine weight was further
reduced by using aluminum
for the head and intake mand-
fold. The bored-out engine is
light and powerful. Photo
stress analysis, Ultrasound,
X-ray inspection and eom-
puters were used in the mod-
ification process Lo assure
structural integrity,

The engineers at Four
Winne rose to the challenge
by reducing hull weight by
nearly one-third, They did
this by utilizing tri-axial
woven-roving matting,
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which tests as strong as conventional
matting, but is much lighter.

The final element to make this a true
luxury sports zedan of the water was
styling—panache.

Ferrari red is what Charlie Strang
wanted and Ferrari red is what he got.
A deep, brilliant, acrylic red is used in-
side and out. Accents of silver and black
are used to avoid overkill.

Appointments are impressive and in-
novative, such as fastback engine cover
with funetional air intake, soft-touch
microprocessor-controlled switches, izo-
lated windscreen (mounted with space
left for air flow-through to diminish
drag and cockpit buffeting), oversized
instruments (with red needle and mark-
ings) and AM/F M stereo cassette player
with touch-sensitive controls and dual
stations (one in cuddy, one near driver).

Other interesting features include
four ergonomic racing bucket seats,
black stainless-steel hardware, plush
red velour sleeping pad with mirror in
cuddy, integrated swim platform and an
overall fit and finish worthy of an im-
ported luxury 4-door sports sedan.

What's the future of this concept
boat? Right now it's a one-of-a-kind
maode] with no plans for production—un-
less the market demands this kind of
boat. Don't be surprised to see some-
thing like it in 1989, if the response at
the Miami show was any indieation.

The boat show featured other inter-
esting waterscorchers, The new 43-ft.
Scarab Don Johnson Signature Edition
was on hand for anyone who considers
himself “the coolest guy on the block,”
according to the Miami Vice star. The
Signature Edition is a sensuous, sleek,
high-performance machine with twin,
V12, 630-hp Lamborghini engines and
MerCruiser Speedmaster sterndrives.
It may be cool, but it's also hot.

Another new scorcher at the show
flew over the water rather than through
it. The SCAT HPF is a new hovercraft
with enough power to run 45 mph or car-
ry 500 pounds. It's powered by a 35-hp
Cuyuna 2-eyele, 2-cylinder engine. A
larger version, the SCAT HP 12, runs
about as fast plus it carries up to 750
pounds. It's powered by a Mi-ce, 2-cyl-
inder, 45-hp Rotax engine. Both are
made by SCAT Hovereraft, of Miami.

Even more impressive, was the debut
of the Air Rider Hunter, by Buderus
Aviation, of Jensen Beach, Florida.
This 3-person hovercraft had an en-
closed passenger compartment and the
molded, aerodynamic contours of a
space vehicle. Its power is supplied by a
T0-hp, 4-stroke, 2-cylinder, horizontally
opposed engine capable of 62 mph.

There were a number of other inter-
esting new boats and personal water-
craft represented at the show, some of
which deserve the no-holds-barred PM
comparison-test treatment, Several are
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already in the works. Look for these fea-
ture stories in coming issues.

True Montere Value

Fisher Mountain Bikes, of San Rafael,
California, was thrilled that T got my
hands on one of their top models, the
Montare XT, and wrote a piece on it in
my February "87 “Outdoors” column
(page 44). 1 was thrilled, too, because 1
rode it for several months and came to
feel it was one of the best mountain
bikes I've ever ridden,.

However, the price | quoted, which
had been supplied to me, was in error,
Thizs upsets Fisher and, even more im-
portantly, it upsets me.

Readers should know that the bike [
tested, the Montare XT, actually costs
31175. A similar model, the Montare
SC, which carries Shimano Deore
equipment as opposed to the Deore XT
on my test bike, costs $975, Both bikes
have indexed shifting, Biopace chain-
rings, Shimano U-brakes, Fisher Rhino
stems and the trademark Fisher frame.

Mountain bike season is in full swing
now and I'll be reporting on a new model
ina forthcoming column,

Computer Casting

Few of us thought we'd ever need to
recharge a battery pack for our baitcast-
ing reels, but that's precisely the situa-
tion with the new Ryobi E1 baiteaster.
The E1 requires a rechargeable bat-
tery, located in the bottom of the reel, as
a power source to run its computer.

That’s right, the E1 also features
computer circuitry—Ryobi's Computer
Control Systems (CCS) technology,
which eliminates backlash without re-
tarding casting distances. Its automatic
magnetic braking is computer activated
only when the spool is about to overrun.
The rest of the time it revolves freely for
maximum-distance casting.

Aside from the computer, other fea-
tures include shielded stainless-steel
ball bearings, right/left retrieve con-
vertibility, a synthetic housing made of
graphite and potassiom-titanium-oxide
{called Ceratee), and curiously, a man-
ual mode, which must be for those fish-
ermen who stubbornly insist on being
self-reliant. Price is $55 to $949, ™

Today's complete angler makes computer-
assisted casts with Ryobl's E1 baltcaster.

Now
Make Your
Best Deal
$500
Better.

Siare SLE

Purchase and fake retail
delivery of a new Sierma out
of dealer stock between

Jure 1 and July 31, 1988,

and GMC Truck will send you
a check for $500.

And that's $500 ABOVE
AND BEYOND any rebates.
Anry other incentives in
effect ot the time you buy.
And the best price your
GMC Truck dealer has

to offer.

To make your best deal $500
beherunihistmgh,ﬁluﬂk-
ing, smooth riding fullsize, all
you need is a GMC Truck Cash
Back Bonws Certificate. To get

, write to the oddress

1-800-672-6673

GMC Truck

Special Bonus Division
P.O. Box 5278

Clifton, NJ 07015-9832

G M :THLJC K

IT'S NOT JUST A TRUCK
ANYMORE.
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Todesign

No one ever pro-
duced a great outboard at
a drafting table. 'To assess
a design properly, you
have to spend just as
much time on the water,

We've found, for

a great outh ard.you ha

f..'!-.amplt., that the  sively stronger ones un-

best way to eliminate til they last as long as the

weakness is to simply run  rest of the outboard.

an outboard to death. We're as fanatical as
Just stress it until you about acceleration,

components give out, then  lugging power and fuel
replace them with succes-  efficiency. But we're

© 1988, Outboard Marine Corporaticon. All rights reserved

just as Lmnnml about
mundane things like idling.
So, after hours of
continuous high-speed
operation, We require a
motor to start on the first
try, and idle as flawlessly



ve to be alittle wet behind the ears.

as it did at the outset.

And onee we're satisfied
that a design meets our stan-
dards for performance and
durability, we'll loan it to law
enforcement agencies, com-
mercial fishermen and racers

to see if we missed anything. For more information,
Grranted, this strictly or the location of a Johnson | "
practical approach may seem  QOutboard dealer near vou, ]

a little primitive. But call 1-800-255-2550.

we find the worse we ‘#: . —
treat our outhoards, the a nsan — ml."

better they get. oOuUuTBOARDS T
I

-
LY




ELECTRONICS

BY STEPHEN A. BEOOTH

UMMMER'S almost
| here, and that's the
season when most

people expend more energy
outidoors than any other time
of year. Not necessarily mus-
cular energy, though. The
maore sedentary athletes
among us might participate
vicariously, following the
action by radio or with a
film camera. This means
we'll use batteries in-
stead of vitamins to gen-
erate our energy.,
According to industry esti-
mates, Americans buy about
3 billion batteries a year.
And 5t. Louis-based Ever-
eady claime that 40 percent
of these are used in portable
audio equipment alone.
Indeed, the consumer elec-
tronics business has spawned
a host of products that
enables us to entertain our-
selves away from an electri-
cul socket, Tape recorders,
radios, boomboxes, CD play-
ers, TVs and video cam-
corders have all gone porta-
ble. Meanwhile, the types of
batteries available to power
them have proliferated. Most
recently, Eveready intro-
duced its Conduetor line of
alkaline cells, optimized for
use with portable audio pro-
ducts—especially those
equipped for tape recording.
Other companies surely will
follow. Perhaps the time has
come to review the types of
batteries available, in order
to choose the right one forthe
job. In the interest of space,
we'll stick to the types most
often used in portable elec
tronies and photo gear,
Batteries are classified
Lwo Ways, a8 primary or sec-
ondary. Secondary batteries
can be recharged. Primary
cells cannot. There are sev-
eral types of primury batter-
ies, including carbon-zine,
zine-chloride, alkaline and
lithium, The most widely
available of the rechargeable
gecondary cells is the NiCd
(pronounced ny-cad),
Besides chemical tyvpe,

Energy To Go

Eveready’s Conductor alkalines are optimized for audio use.

batteries come in a variety of
sizes. The eyvlindrical AAA,
AA, Cand D cells differ in di-
mensions but all are rated at
1.5 volts (if NiCd, they're
rated at 1.2 volts but labeled
“for L.G-volt applications”),
The other commonly used
battery sizes include the
boxy, rectangular Y-volt cell
(7.5 volts if NiCd) and the
flat, rectangular J cell (G
volts) used in remote con-

trols and some cameras,

You don't get much choice
in chooging battery size, be-
cause the equipment design-
er has already chosen for
you. A boombox, for exam-
ple, might be configured to
usge a certain number of large
Deells, whereas the size-con-
scious designer of a shirt-
pocket radio might specify a
single AAA cell. The two
cells share a 1.5-volt rating.

The difference in size relates
to capacity,

Under identical power de-
mands, the larger D cell will
supply power longer than
AAA of the same type be-
cause it contains more chemi-
cal materials from which to
generate power. This makes
them more convenient for
power-hungry devices such
as portable TVs, If you had to
run a 5-in. TV on the same
number of AAA cells, you'd
be replacing them pretty fre-
quently in the course of a day
at the beach, For this reason,
an option offered with porta-
bles that use small cells is the
auxiliary power-pack. It
plugs into the external power
jack and lets you bypass the
integral cells with larger-ca-
pacity outboard batteries,

Where you do get an ele-
ment of choice is in selecting
the type of battery for
powering & product—unless
the manufacturer specifies or
prohibits a speeific type
(sometimes the case with
cameras), To piek the right
hattery, it helps to know how
the hardware works.

Products that use batter-
ies continue to function until
the battery’s voltage drops

{ FPletese turn bo pange 41 )

Keep Time To The Beat Of A Different Drummer

T ISN'T Dick Tracy's 2-

way wrist radio, but vou
might find the headphone-
portable Radio Watch even
more useful for eatehing
news, traffic or late scores
when you're on the run.

Besides keeping you punc-
tual with time and date, this
LCD wristwateh from Mi-
chael Frank Imports can
keep you current with its
built-in AM radio, Unlike
some novelty radios which
offer only a single, fixed fre-
quency, this one pulls in the
entire AM band from 540 to
1600 KHz, Moreoaver, vou
won't have to struggle to
keep an earplug in place as
you walk, The Radio Watch
uses a Z-channel, lightweight
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headphone to transmit AM
mono to both ears. The head-
phone regulates volume in
place of a contral.

In our ears-on workout,
we found the fxed level ade-
quate for listeners with
normal hearing, and
steady for the entire
life of the battery (the J
button cell expires
abruptly when its
power falls below
the cutoff point of
the Radio Wateh).
The radio section
drains power only
when the headphone is
attached, A separate bat-
tery powers the watch.

Radio Watch costs
$14.85 and can be mail-
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ordered from Michael Frank
Impaorts, 4703 Guadalajara,
San Antonio, TX TR224.

Radio \Watch

headphones are
2-channel mono.
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Mow's the time to get your car running right without emptying yvour wallet
With money-back offers on AC Spark Plugs, Air and Qil Filters.
The copper-cored elecirodes in AC plugs dissipate heat and resist fouling
better than conventional elecirodes. And belween May 15 and July 16, get back 35¢
on each plug (limit eight).
During this time you can also save $1.00 on each AC Qil Filter (limit two} and $1.50 on AC Air Filters
(limit two). AC Qil Filters are designed to protect gasoline engines for up to 15,000 miles, and

AC Air Filters for up to 30,000 miles. Check your owner's manual for your ~
car’s recommended change intervals.

For a nearby AC-Delco retailer with rebate details, just give me a call

at 1-800-AC-DELCO.

AC-DELCO. THEY DON'T JUST FIT. THEY MATIH.
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ELECTRONICS
(Continmued from poge 25)

below a certain level, called the cutoff
point. Have you ever noticed how a
battery that is seemingly dead in one
product goes on to have a second life in
another! That's because the first deviee
might have a cutoff point of 1.0 volt
while the second will operate until the
battery's output dips to 0.8 volt.

Despite identical voltage ratings,
battery types differ in the degree of
slope of their voltage-discharge curves,
For some batteries, the discharge slope
descends more steeply than for others.
This means they arrive at the hard-
ware's cutolT point more quickly.

Carbon-zine cells, the zo-called gen-
eral purpose battery and the least ex-
pensive, has the steepest slope of all.
Zinc-chloride batteries, sometimes
called heavy-duty, super- or extra-pow-
er cells, kave a less severe slope and
therefore Lake longer Lo reach the cutoff
point. Alkaline batteries coast along a
very slight downhill grade, which ac-
counts for their advertized longevity.
Lithium cells have almost no curve or
glope to their discharge pattern. They
put out virtually constant voltage
{whatever their rating) until they ex-
haust their potential. The same goes for
NiCd cells, which can be recharged,

There's more Lo what determines a
battery's usefulness besides the volt-
age-discharge curve of its chemistry,
Other factors include temperature, the
eurrent demands of the hardware, and
whether the produet will be used confin-
uously ar intermittently.

Carbon-zine ecells don't perform well
at temperature extremes, and have a
shorter shelf life than other types, But
they're well-suited to devices that ei-
ther require low current drain, or that
are used infrequently. These include
flashlights, remote controls, toys, radi-
os and smoke detectors,

Zine-chloride cells can operate at low-
er temperatures than carbon-zine.
Their chemical structure gives them 50
percent more capacity than carbon-zine,
so they deliver current longer. This rec-
ommends them for duty in products that
either require moderate-to-heavy cur-
rent drain, or that get regular use. The
devices in this gray area might include
the ones previously mentioned, as well
as caleulators, tape recorders and elec-
tronic games.

Alkaline batteries have a roughly 2-
yedr shelf life at room temperature, so
they'rea good choice for devices that re-
ceive infrequent use but which must be
reqady for instant and reliable operation,
such as flashlights. Alkalines also oper-
ate at more extreme temperatures than
the first two types (from -20° to +130°
F). Their energy capacity—several
times preater than carbon-zine and zine-
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chloride—and their long voltage-dis-
charge slope make them ideal for
devices needing high current drain and
long-term vaoltage stability.

A good example of this type of prod-
uct is the headphone-stereo tape re-
corder. For hi-fi results, the recorder
section needs a steady voltage to mag-
netize the tape and to l.r'.il'L‘iI.'ll}I'l it at the
proper speed. Accordingly, the cutoff
point comes sooner than it would in a
flashlight. In fact, Eveready touts its
Conduetor alkaline for portable audio
products because its voltage-discharge
slope remains flatter for a longer time
than Eveready's Energizer alkalines
—thereby evading the eutoff point until
the Conduetor runs out of musie,

Other applications where alkalines
make =ensze include eameras with flash
units (an alkaline will recharge the flash
quickly), portable TVs, electronic
games—anything that requires high
current drain, or a high pulse charge (as
in photo flashes), or that gets continu-
ous or regular use.

At this writing, NiCd and lithium
eells usually equal or exceed all other
tvpes in the areaz of operating-tem-
perature latitude, shelf life, power ca-
pacity and ability to handle high current
drain and pulse-charge demand,

Lithium is eurrently cited as having a
shelf life as long as 10 years, and NiCd
cells can be recharged hundreds of

times, Whereas lithiums will operate at
extremely cold temperatures, NiCd
cells aren't reliable below +32° F, At
this writing, though, lithiums are rela-
tively expensive, and a commercially
feasible rechargeable lithium remains
the goal of every battery manufacturer.

Because of its unique chemistry, the
NiCd cell may be recharged. The influx
of electricity reverses the chemical ac-
tion that caused electricity to flow from
the battery in the first place. For the re-
cord, a NiCd placed in the recharger de-
signed for it can't be overcharged (ditto
for products that have a built-in re-
chargeable cell), As for undercharg-
ing—the allegation popularly known as
NiCd memory—battery manufacturers
say it's a misnomer.

NiCd memory is alleged to occur
when a partially discharged, then par-
tially recharged, cell refuses to operate
any longer than the depth of the last re-
charge. Battery manufacturers say that
for this to happen, the battery would
have to be discharged to exactly the
same voltage level then recharged from
that point at least 100 times. Barring
such a coineidence, most cases of bat-
tery failure attributed to NiCd memory
probably are the result of one internal
cell going dead. This, manufacturers
say, would cause a voltage drop steep
enough to reach the hardware's cutoff
point sooner than normally. ™
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“We're so sure you're gonna

like Skoal Long Cut, we'll
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free, Taste "em and see
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OLD HOUSE RESTORATION

BY BOB VILA

Restoration Bathroom Fixtures

HE GOOD
old days
weren't al-

ways so good—at
least when it comes
to bathroom fix- |
tures. No one, no
matter how much of
a purist, would for-
feit the luxuries of
modern plumbing
in the name of res-
toration.

But remodeling a
bath Lo something
close to its original
state—at least as
far as the main fix-
tures go—may be
easier than you re-
alize. Many compa-
nies specialize in
supplying repro-

marked with 4 man-
ufacture date. So if
yvou've still got the
originals intact,
check the bowl and
tub bottoms for
Lthese markings.
They're fun to find!

Finding

antique

tl'lnures

Thanks to the fine
selection of repro-
duction tubs, toilets
and sinks that are
available today,
you shouldn't have
a problem finding a
fixture suitable for
your old bathroom,
Many of the suppli-

duction period fix-
tures that look
remarkably like the
real thing. And finding the
real thing, if that’s all you'll
aceept in your period home,
may be quite a bit more diffi-
eult, but it is still possible. If
the original sinks and tubs
are still in place, but are
stained and chipped, a new
coat of poreelain may be all
that's needed to rehab your

bath,
The bath is born

The bathroom, as we know it
today, was born in the late
18005, 1f your house predates
the existence of indoor
plumbing, chances are the
bathroom was probably add-
ed sometime around the turn-
of-the-century. Many times a
spare bedroom, end of a room
or closet was converted toa
bath, or a room was added
specifically for this purpose,
In most cases, an antique
bathroom mimies this time in
history, So returning this
room to its original look isn't
too complicated. Most of the
fixtures you'll choose are pat-
terned after those that were

Contributing Ediior Bob
Vila is host of public televi-
sion's “This Old House."

popular then, If you're think-
ing pedestal sinks and claw-
foot tubs, you're right.
Pedestal sinks were geen
from the 18805 on. Up until
around the "20s, these sinks
had a plain, rounded style.
True, there were some fan-
cy, sculptured ornate sinks
around then. But these
pieces, for the most part,
were specially made for the
very rich, From the late "20s
and on through the '40s, ped-
estal sinks maintained a
squared off, art deco look.
They were hexagonal, with
straight lines and corners.
Wall-hung sinks with ex-
posed piping were penerally
found in smaller bathrooms.
Dirop-in sinks beecame popu-
lar in the '60s, when vanities
were used to cover the unat-
tractive piping and to pro-
vide badly needed storage.
Although sinks were maide
from both cast iron and vitre-
ous china, few of the latter
survived predemolition re-
moval. But as far as 1 know,
maost of today's reproduction
sinks are made from this ma-
terial.
Clawfoot tubs were
around even earlier than in-

Antique fixtures are distinctive and often hard to find. A good alternative is a new fixture like
Kohler's Birthday Bath that Is reminiscent of antigue tubs.

door plumbing. In the 1850s
and '60s, it wasn't uncommon
Lo see these tubs made out of
copper with an oak rim, Tubs
made out of tin were consid-
ered the economy version of
the copper ones. The turn-of-
the-century saw these styl-
ish tubs made out of cast iron
with a poreelain coating. The
old elawloot tubs were being
replaced in the early 208
with the built-in tubs similar
to the ones used today. This
signified progress. No longer
did folks have to worry about
splashing water around the
tub (or cleaning underneath
it). An enclosed tub was
much more practical for
showering, too,

Like everything else, toi-
lets or commodes also
changed over the years, The
high overhead tanks with
pull chains, popular at the
turn-of-the-century, were
usually made from either vit-
reous china or the more deco-
rative copper-lined oak.
There was a practical reason
for these high tanks: They
were gravity fed, which aid-
ed flushing in this age of
unpressurized watar,

Most old fixtures were

ers included in the
source list at the
end of this column
sell direct from mail-order
catalogs. Believe it or not, al-
most everything can be
shipped across country—
evena cast iron tub! Fixtures
that exceed the popular par-
cel mail serviees” weight lim-
its are simply crated and
trucked. Depending on fac-
tors like distance and weight,
expect to pay about $200 to
have a tub shipped to you. If
vou must have the real thing,
start your search close to
home at local salvage compa-
nies or demolition sites. You
may find an old fixture rea-
sonably priced that’s in pret-
ty pood shape. It's best when
you're searching for salvaped
plumbing goods to bring
along a friend who's knowl-
edgeable when it comes to
valves and other hardware,
Make sure the fxture will fit
properly in the spice vou've
ot forit, and be sure you can
replace any missing or dam-
aged hardware.,

Some of the companies
who sell repros also deal in
salvaged goods, OF course, it
may get a bit complicated
conducting business like this
over a distance, But some of
{ Please tirn to pege 35
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THE HONDA LAWN MOWER.
PROOF THAT INNOVATION BREEDS
IMITATION.

Ten years ago, all lawn mo-  ufacturers continue toimitate. ~with imitations. But that
wers were basically thesame.  Honda haslearned tolive  doesn't mean you have to. For

Then came the Honda Lawn the name of the Honda Power
Mower. It wasnt like the others. Equipment dealer nearest

It was innovative. Advanced. you, look in the Yellow
Reliable. And it set new stand- Pages, or call the toll-free
ards for what a lawn mower number listed below.
should be.

Honda was firsf to introduce
a svetem which allows the
wser fo s.r&y; the mower s blade
without disengeming the

|
| fransniission.

Before long, other man-
ufacturers began to follow
Honda's lead. To this day,
Honda continues to inno-
vate. And other man-

1

\ Honda was first fo infrodiece fh
I .r_.l:‘rnlu‘li“] f‘! Ta';llr.'l. (j]'h'n!‘ll_".l rl'n'.lil CILr h'n'.lil
handle
Hiomda was first to mtroduce
the easy onfeasy off grass bag
aftachment.

Honda was first fo infroduce
non-binding sealed aircraft
cerhles.

Honda was first to teiro-
duce a dependable bade
brake clulch.

Honda was first to
infrodice the Over-
head Valve engine and
shaft drive.
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OLD HOUSE RESTORATION

{ Cimetinesedd from poge 32)

these folks would be happy to discuss
what type of fixture you're looking for
over the phone, then send photos or
copies of old plumbing catalog pages to
help you choose what's right for your
home.

Rehabbing what you've got
If your bath has its original old fixtures,
but they're discolored, chipped and
seratched, it's probably cheaper to have
them resurfaced than to replace them.
Some companies offer resurfacing kits
for the do-it-yourselfer, but as far as I'm
concerned, it's a job best left to the pros.
And even then, you've got to take care
choosing a company to do this work.

In most cases, this process involves
repainting the surface with either a lig-
uid synthetic porcelain, acrylic, epoxy
or urethane. But like any paint job, re-
surfaring is only a8 good as its prepara-
tion. The surface should be cleaned
thoroughly, then etched to ereate mi-
croscopic pores. All faults, chips and
fractures are usually filled and a primer
or an adhesion coat applied. This is gen-
erally followed by several applications
of the final eoat.

The best thing to do when you're
shopping for someone to do this work is
togo with a company that offers a 5-year
guarantee, A ballpark figure for having
a bathtub resurfaced iz about $250 to
$300 (of course, this may vary depend-
ing on geographic location and other fac-
tors). Once a fixture is resurfaced, only
use nonabrasive, foam cleaners to pre-
vent eracking and peeling.,

There's another important part of
bathroom fixture rehab I've barely
mentioned: fittings, which is a topic I'll
tackle next month. Until then, if vou've
been thinking of rehabbing a bath or
two, take a walk through your local sal-

A wide varlety of antique and reproduction
pedestal sinks are avallable these days.
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vage yard. Browse through a few sup-
plier catalogs. Then turn to these pages
next month to learn how to put your pe-
riod bath together, ™

Some antigue fixtures combine materials like
the china tollet with wood seat and tank.

Source List
Some suppliers of period and traditionally
design throom fixfures:

B A Ball Plumbing Supply, 1702 W, Burnside 6.,
Porthad, OF 872300, (506 22800245

B Antique Bathes and Kitchens, 2220 Carlton Way,
Santa Barbara, CA 93100, (056 BE2-R50

B Barcloy Produets Limited, 424 N, Caddey Blwd.,
Chicago, 1L 60612, (312) 243-1444

B Buthroom Machineries, [ E. A, Domestic
Environmental Alternatives, 495 Main St., PO,
Box 1020, Murphys, CA B5247, (209) T28-20181

B Besco Plumbing, 729 Atlantic Ave., Boston, MA
D211, (6171 4234535

B The Brazs Fingal, 2408 Riverton i, , Cinna-
minson, NJ 08077, (608} THE-8337

B Cumberland General Store, Route 3, Crossville,
TN 34655, (RO0) FH4-4640 [in TN : (615) 484-2481]

B Decorum Hardware Specialties, 235 Commer-
cial t., Bt. 1A, Portland, ME 04101, (207) T75-2346
B Hends Up, A Division of Sonoma Woodworks,
Ine., 153 Copebund 3., Petaluma, CA 945952, (B00)
3580060 [in CA: (TOT) TE2-5548]

B Eohler Co., Kohler, W1 R4, (414} 4574441

B Mac The Anuqm Plumber Ine., B 5Tth 81,
Bucramento, CA 5519, (916) 464-4507

B Remulelers & Renovators: Supplies For Vin-
tage Houses, 1920 N, Liberty, Boise, [T &E3704,
{3H) 323-1089

B The Renovator's Supply, Ine., Millers Falls, MA
13408, (413) G55-2211

B Restoration Works, Ine., P.O. Box 485, Buffals,
NY 148805, (T10) 854-8000

W Hoy Electric Co., Inc., 1064 Coney Istand Ave.,
HBrooklyn, NY 11250, (T18) 434- 7002

B The Sink Factory, 2140 San Pablo Ave.,
Bérkeloy, CASITOZ, (415) 548-2067

B Sunrise Specialty, #2904 San Pablo Ave.,
Berkeley, CA S4702, (415) 8454751

B Tenniesses Tub, Inc., G852 Charlotte Pike,
Washville, TN $T209, (615) 352-1038

B Victoriin Warehoose, 190 Grace 31, Auburn,
CA B560E, (916) BET-0a74

B Walker Mercantile Ca., P.O, Box 210129,
Bellevne, TN 27221, (800) f45-4212

lin TN; (615) G46-5084]
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At Armstrong, we've been
building toughness into our
tires for over 75 years.

Like our Norseman All
Season. With a road gripping
tread, a woven aramid
Tredloc* belting system and
our best 40,000 mile light truck
limited warranty.”

See your local Armstrong
dealer today for the tires built
tough as a rhino.

*For complete defails contact your
Armstrong dealer,
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HOME VIDEO

BY FRANK VIZARD

3-D—Ready For Primetime

LFRED HITCH-

COCK'S “Dial M For

Murder"” and Andy
Warhol's “Frankenstein” are
just two of the many films
that have been shot in 3-D
over the past three decades.
The idea, of course, is to add
a perception of depth to mov-
ieg in order to inerease their
sense of realism. But even if
you've never seen £ 3-D film,
vou're probably familiar with
the technique's popular im-
age—a theater full of people
wearing cardboard glasses.

Soon, you'll be seeing a
home full of people wearing
cardboard glasses. Yes, 3-D
15 coming to television. Spe-
cifieally, it will be used in the
season finale of ABC's popu-
lar “Moonlighting" series.
Coca-Cola is sponsoring the
effort and plans to distribute
40 million glasses to viewers
nationwide.

While the effect remains
the same, the 3-D technology
that will be used for “Moon-
lighting” is new. The prob-
lem with 3-I} in the past, at
least as far as broadeasters
are concerned, has been that
if you did not wear your spe-
rial glasses, what you'd see is
an unfocused double image
more annoying than typical
ghosts. The new technigue
solves this problem: You can
watch the 3-D sequence
without glasses and experi-
ence no disruption in your
viewing. In fact, the picture
might look sharper. Of
course, you will not experi-
ence the 3-D effect without
wearing the glasses.

Older 3-D technology re-
lies on presenting two differ-
ent images an the screen at
the same time. Red and blue
filters built into the card-
board glasses allow each eve
to see only one or the other of
the two images on the
screen. The data seen by
each eye is combined and
processed in the brain as a
3-dimensional image. A vari-
ant, used in videogames, re-

lies on liquid-erystal filters in
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the glasses to present the
left-eye and the right-eye im-
age as each is flashed in se-
quence on the screen. Each
eye is actually locking at the
same seene filmed from a
slightly different perspec-
tivee, and the brain translates
this information into a ster-
engcopie image.

Like older methods, the 3-
D technique employed for
“Moonlighting” uses filters
to fool the brain into seeing
something that ign't there,
But the new technique, de-
veloped by Nuopties Asso-
ciates of West Lake Village,
California, does not put two
images on the sereen. In-
stead, this 3-D effect is creat-
ed by complex choreography
between the actors and the
camera, as well asthe use ofa
proprietary film-to-video
transfer process. One imme-
diate benefit is the lack of eye
strain often associated with
viewing 3-I) images. This eye
strain is caused by informa-
tion gpilling over from one
image and affecting your per-
ception of the second image.

The Nuoptics approach
builds upon what is called the
Pulfrich effect. When a pen-
dulum swinging back and
forth in a straight line per- |
pendicular to the viewer is
viewed with a filter over one
eye, the pendulum appears |

See Cyblll's curves and Bruce's whiris in 3-D on “Moonlighting.”

to trace out an oval. The ef-
fect is subtle, but it demon-
strates a linkage between
our perception of motion and
depth that Nuopties, under
the direetion of president and
founder Terry Beard, ex-
ploits and expands upon.

What happens is that the
filter effectively delays the
processing of the visual im-
age by one eve, In this in-
stance, the delaying filter is
the violet filter over the right
eye, The filter over the left
eyeis light green, and its
task is to maximize the time
delay effect of the violet filter
while also minimizing the
brightness difference be-
tween the right and left eye.
When you look through the
glasses vou don't notice the
coloration of the lenses—
things appear perfeetly
clear.

The filters are only part of
the story. During the shoot-
ing of the TV episode, the ac-
tors must choreograph their
movements in relation to the
camera, which is moving
slowly but continuously. This
complex choreography be-
tween actors and camera en-
hances the time delay effect
caused by the filters in the
glasses. The action is also
filmed at high speed, up to
120 frames per second. Film-
ingis routinely done at a

speed of 24 fps.

Beard won't di-
vulge the exact
techniques used
by Nuopties but
he does reveal that the
film-to-video transfer
process is eritical. Most TV
shows are shot on film and
then transferred to video-
tape for hroadeasting. Nuop-
ties does the same but uses a
nonstandard, proprietary
process. The portion of the
“Moonlighting” episode af-
fected by the Nuoptics pro-
cessing should appear sharp-
er than the normal TV
[mage.

Only selected portions of
the “Moonlighting” season fi-
nale will be shat in 3-D, not
the entire epizode. The stars
of the show, Cybill Shepherd
and Bruce Willis (a. k.a. Mad-
die Hayes and David Addi-
son), will likely break down
the fourth wall by telling you
directly when to put on your
3-D glasses. The Nuopties 3-
D process will also be used
during a 60-second Coke
commercial to be aired dur-
ing the show.

Chanees are this won't be
the last you'll see of 3-D on
TV. Beard hints that Coke
has additional plans to use
the Nuoptics process, He
zays he is pursuing other pro-
Jects as well, and that he
hopes Nuoptics will be in-
volved in the upeoming Sum-
mer Olympics.

S0 save those special glass-
es for future events, Keep in
mind too that you ean tape
the “Moonlighting™ episode
for repeated viewings of the
3-D effect.

If You Can't
Beat 'Em

The big video format war is
finally drawing to a close.
Sony, the only remaining
proponent of the Beta video
format, intends to begin sell-
ing machines of the rival
VHS format as well.

Sony insists that it will not
abandon Beta users but the

-3 GLASSES PR PHCOTO B L A5

POPULAR MECHANICS » JUNE 1788



company's announcement concedes
dominance of the VCR market in the
LS. to VHS, Sony's-announcement is
also likely to make video moviemakers
even more unwilling to release titles in
the Beta format.

Sony says it will introduce VHS ma-
chines in Eurape first. U. 3. sales should
follow later this year.

The Beta/VHS format battle had
been shaping up to look like one of those
medieval wars that lasted half a century
O More,

Sony introduced the Beta VCR in
1975 but itz technological banner
wavered when Matsushita bowed its in-
compatible, but less expensive VHS
format a vear later. For the next 13
vears, Sony manned the battlements in
defiance of VHS, but allied manufactur-
ers fdeserted the cause,

Of the 170-mullion VCR = sold world-
wide, only about 12 percent, or 20 mil-
lion, use the Beta format. Sony's
announcement will likely precipitate an
even greater decline in Beta sales in the
United States. Beta, however, is a
strong format in countries such as Mexi-
co and Indonesia so it's probable that
Sony will still produce new Beta equip-
ment for those markets,

Exactly how Sony's announcement
will influence its plans for future video
products remains to be seen, Sony's Ex-
tended Definition Beta (a.k.a. ED-
Beta), meant to rival Super-VHS,
might seeits introduction suspended, or
repositioned solely as a format for pro-
sumers—either well-heeled video
fanaties or video professionals. Or per-
haps Sony will be content to address
those customers with SVHS machines
of its own,

Certainly, Sony's decision will allow
the company to devote more resources
to the development of the diminutive
8mm format, a product that has a small
market share so far.

Roll Your Own

Although more camcorders are coming
equipped with many features that will
improve the quality of your final produe-
tion, relatively inexpensive acceszories
can also be used toward the same end.

Minolta, for example, is marketing
Cokin Filter Video Kits developed by
French photographer Jean Coguin.
Two versions of the kit are available,

The $65 kit includes an A-type filter
holder, a Star-8 filter, a graduated To-
baceo TZ filter, a graduated fluorescent
blue B2 filter and a linear polarizing fil-
ter, as well as lens adapter rings of ei-
ther 46mm, 49mm or 52mm diameter to
fit all models.

The 235 kit includes the A-filter hold-
er, a screw-in skylight/1A filter, a linear
polarizing filter, a gray neutral density
4X filter as well as the versatile adapter
rings.
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Making Movies

There’s more to recording good videos
than just having the right hardware.
Some tips on home moviemaking come
by way of the Electronics Industries
Assn., and the advice can be boiled
down to a handy 10-point checklist.

W KEnow your camcorder. Read the
manual thoroughly and shoot a few
practice tapes hefore starting.

B Do a preshoot test. Check that every-
thing works,

B Plan your shots, Like Hitcheoek,
map the scene before you record. Ad-
vaneei students can use a story board.
B Check the lighting. Remember that
backlighting might cause unwanted sil-
houettes. Directly recording a light
gource might leave a white spot or
streak on the tape. You might have to
rethink your shooting angles,

B Keep it steady. Don't move while ev-
ervone else is. Pan slowly, and use the
zoom Lo get close to the action,

B Label and date your tapes, Other-
wise, you'll never find anything again.
B Take care of your investment. Put
the lens cover on 4s S00n 48 You wWrap
your last shot. Don't leave a tape in the
cameorder any longer than you have to,
B Service equipment regularly. An in-
spection once & year s sufficient,

B Plan for extended trips. Bring extra
batteries, extra tape and a battery
charger. Do not let your cameorder pass
through an airport X-ray machine. Un-

like photo film, the X-rays themselves |

are not 50 much the problem as is the
magnetic field generated by the X-ray
machine. Delicate electronic chips and
recording heads might be damaged.

W Always use top-quality tape, Inferi-
or, Brand X videotape can shorten the
life of your cameorder by leaving a me-
tallic residue on the recording heads.
EIA's pamphlet can be obtained by
sending a 37-cent, stamped, self-ad-
dreszed envelope to the Electronie In-
dustries Assn., Camcorders, P.0. Box
19100, Washington, DC 20006,

Talent Hunt

If you're a home videomaker looking for
a larger audience than your immediate
family, send copies of your best video
productions to Video Alternatives,
Suite 405, 1620 Country Club Plaza Dr.,
SL. Charles, MO 63308 or call (200) G26-
2721 for more mformation.

“We're looking for all types of videos
—eute pet tricks, how-to's, just about
anything,” says company president
Tom Wahl. “Just send good high-quality
shots and we'll take it from thers.”

Wahl =avs that a variety of video foot-
age on the same theme—stupid pet
tricks, for instance—might be compiled
into a single production. Contributors
are paid rovalties based on the length of
the material used and sales of the fin-
ished produaet. .|
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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™ belling 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.
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CAR CLINIC

OWN A 1981 Chev-
nmlet Malibu classic
that has a 229-cu.-in.
V6 engine. Two years ago,
at 38,000 miles, the cam-
shaft had to be replaced.
GM paid half the cost. A few
months ago [ began hearing
clacking sounds and decid-
ed to do an overhaul since
the engine had gone 98 000
miles. | found two lobes of
the camshaft rounded off
and two worn lifters, 1
would like to know why this
condition oceurs, 've heard
that GM engines are notori-
ous for bad camshafts.
FREDEKAGAN
SPRING VALLEY, NY

There are fwo main rea- |

| sons for premature cam-

Hammering The
Point Hnme

noise. This tip can help.

the panel.

kL]

You've got a ratile coming from
somewhere. But justwhere isit
originating? Could be from in-
side one of the doors, from a
loose fender liner, from inside the roof or from a loose bump-
er. All in all, one of the most difficult things for any mechanic,
amateur or professional, is 1o pinpoint the source of a body

BY MORT SCHULTZ

GM Camshafts

shaft failure: misaligned
lifter bores and improper
hardening of the camshafi
during production.

From what you say in the
part of your letter we've
omitted here, it's apparent
that your worn camshaft
falls into the misaligned
category. Let's hold our
discussion of that for a mo-
ment and talk about inade-
quate hardening, which is
what you're talking about
relating to GM's supposed
reputation for bad cam-
shafts.

That reputation came
about because of the soft
cam issue, as it was called,
which affected 1975-82
305-cu.-in. VB engines
—not your V6. It resulted

—_— s -

am

T

Bounce a rubber mallet—gently—over every inch of the
body where you suspect the rattle is originating. If you hear
the rattle, you've pinpointed something thal's loose inside of

Open it up, fix it and the annoying noise should be a thing of
the past.

in an agreement between
GM and the Federal Trade
Commission. In that
agreement, GM extended
the warranty on 305-cu.-

in, engine camshafis to five
years or 50,000 miles,
whichever occurred first,
Depending upon how a
camshaft failed, and at
what mileage, GM offered
the customer a cerlain
amount of compensation.

If the customer wasn't
satisfied with the offer, he
or she had the option of
asking for arbitration. But
even if the customer failed
to win the case, he could
still collect on GM's origi-
nal offer.

Asl said, | doubt if your
situation falls into the “soft
cam” category. Although
tmproperly hardened cam-
shafts aren’t confined to
1975-82 305-cu.-in. en-
gines, they haven't shown
up in great numbers on
other model engines. Be-
sides, you mention two

| worn lifters. This is the

key. If the cam lobes don't
line up perfectly with the
lifter bores, the lobes and
lifters will wear. It's un-
likely that two camshafts,
the original and the re-
placement, would have the
same two lifter lobes fail.
This leads me to suspect
the lifter bores in the block.

Camshafts also must be
indexed correctly fore-
and-aftin the block, anoth-
er potential problem area
that can lead to premature
cam failure. This can be
fixed by machining or
shimming the timing gear
thrust face on the cam. No
modification of the block

o should be necessary.

Other readers who find
simtlar problems, whether
from a soft cam, or tncor-
rectly placed or misaligned
bores, should not simply
replace the cam and lifters.
Allthe filings from the

| worncam lobesare lurking

inside your engine, have

probably already damaged
your oil pump and will re-
turn to haunt you again.

Disassemblyof theentire
engine is the only way of
EnSUring a proper repair,
While the block is at the
machine shop, the offend-
ing lifter bores can be
bored out, sleeved and
rebored correctly, elimi-
nating the problem perma-
nently.

The number one cause of
camshaft failure is poor lu-
brication, so be sure to
change oil frequent-
Iy—3000 miles or 30 days
isn't unreasonable. Be sure
to fnﬂuw the manufactur-
er's recommendations for
this vehicle: SF-rated SAE
No. 30 or 10W30 oil, de-
pending on the ambient
temperature.

GM’s Power
Steering Offer

I own two 1984 Buick Cen-
turys, and both have the
same problem of unrespon-
sive power steering for
about half a minute after [
start the engines in the
morning. After this, the
power steering in both cars
takes hold, and they act like
they should. Do you have

any ideas what should be |

done?
JOSEPH P. HENRY

No ideas—just a solution.
Manyownersof the 4.6
million 1982-85 GM froni-
wheel-drive cars on the
road today (see the list be-
low) are in the same boat.

SAN LEANDRO, CA |

As you describe it, the |
symptoms displayed by |

faulty units are no power
assist for periods ranging
from several seconds to as
long as 2 minutes upon
starting a cold engine. The
fatlure is more likely to oc-
cur when the ambient tem-
perature is low.
GM has offered to make
it repair free of charge. The
{Please turn fo page J0)
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and still working,
Of course they are. They're Red Wings. And here's the
proof that 20 mile-a-day comfort doesn't come with
a limit. These Red Wings have actually walked over
7,000 measured miles.* They've been doing exactly
what we made "em for...working Red Wings are
America’s finest shoes [or work. When we promise
quality, fit and comfort, you get our best
For more information and

your nearest dealer, call toll free

1-800-255-2550.
*Unsdicived testimonial from Bob Vnde Wieerd, Rock Valley, LA 2{] ME‘A‘M mhm
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nao more than five vears old or have
been driven less than 50,000 miles.

The cars involved are 1982 -84
Buick Skyhawk-Skylark-Century,
Cadilloc Cimarron, Chevrolet Cava-
fier-Citation-Celebrity, Oldsmobile
Firenza-Omega-Cutlass Ciera and
Pontiae Sunbird-Phoenix-6000.
Also 1985 Buick Electra, Cadillac
DeVille and Oldsmobile 98.

repair involves installing new seals
to prevent loss of pressure when the
steering gear is cold. I[f that repair
doesn't work, a new gear assembly
will be installed.

GM states that the offer to make the
repair gratis app

es to cars that are

By The Numbers
As always, sparkplugs are an excellent lool for di-
agnosing the innermost secrets of your engine. Al-
ter even a few miles, each has a story to tell. A plug |
may be lelling you that its cylinder is overheating, or |
is buming oil, or is running too lean,
Howewver, if you fail to keep the
plugs malched to their cylinders,
you won't know which story re-
lates to which cylinder. To
keep the record straight,
buy or make a spark-
plug rack. Each hole is
labeled with a number,
but you'll probably find it
much simpler to arrange . |,
the plugs in the same physi-
cal relationship they had in
the engine
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Manual Mania
[n your January "88 “Car Clinic” you
gave information about where read-
ers can get shop manuals for older
Oldsmobiles, The man who asked the
question had a 1960 model. 1 wonderif
you can help those of us who are re-
storing older Fords. In my case, the
car is a 1967 LTD Sport Coupe
equipped with a 380-cu.-in. engine.
TOMSIFFORD
HOUSTON, TX

The company that handles
duet fistrihution |||I'.
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Pure Logic
[ have a 1987 Plymouth Caravelle
with a 2.5-liter engine and EFI. My

VOYAGER, NO. 1IN OWNER SATISFACTION; NOW OFFERS
A NEW SPECIAL VALUE PACKAGE. FREE AUTOMATIC TRANSMISSION
WITH A 2.5 ENGINE. A SAVINGS OF *549.

powerful fuel-injected 2.5 engine.

The Pride’s Inside its solid quality. Voyager
has the highest customer satisfaction of any
minivan, gomestic or import.

And Plymouth Voyager is the only minivan
with a 7-year or 70,000-mile Protection Plan.

Plymouth Voyager. The Pride’s Inside.
Before You're Inside.

The Pride’s Inside Plymouth Voyager.
Plymouth designed it in with a special value
package that includes automatic trans-
mission * air conditioning * AM/FM stereo
* rear window defroster * deluxe sound
insulation and more.

You save 5549 on Voyager with front-
wheel drive, car-like handling and a
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brother has a 1987 Dodge 600 with
2.2-liter engine and EF1. Although
we have different models, we have
the same problem. The owner's man-
uals for both vehicles recommend
shiftinginto Neutral when the air con-
ditioner is operating in hot weather in
stop-and-go traffic. When we do this,
the idle is rough, more so in my broth-
er's 600 than in my Caravelle. His en-
gine almost stalls. s there help?
JOSEPH SWANSEY
PITTSBURGH, PA

Your brother might be in luck, but
you may have to wait awhile for a so-
lution. There is a new electronic
maodule that resolves this problem of
fuctuating idle speed in the 2.2-liter
engine when the air conditioner ison,

This is not the case for your 2.5-
liter engine—not yet, anyvway. Chrys-
ler is working on a redesigned mod-
ule for your car. The module ['m
referring fo is the logic module—the
one thal does all the brain work. Both
your vehicle and yvour brother's have
another module called a power mod-
ule, which carries out the commands
of the logic modules and controls the
vehicles’ fuel-injection systems

Anyway, to find out if a new logic
module will he any good to your
brather, vou should:

B Warm up the engine, turn on the
air conditioner, switch on the head-
lights, and shift into Drive.

B Switch headlights between high
and low beams and check idle.

W Ifthe idle is unséable when (1) you
turn on the air conditioner or (2)
when headlights are flipped between
high and low beams, put more load
on the alternator,

This is done by turning the blower
maotor on high, turning on the rear
window defroster, and switching on
the sound system.

If doing this causes the idle to sta-
bilize, install the new logic module
fpart No. 5227880). Ignition timing
also has to be retarded from what's
spectfied (12°BTDC) to 8° BTDC,

If your brother doesn't get the re-
sponse that indicates a need for the
new logic module, he should ask Ris
dealer to test the EFI system accord-
ing to Chrysler's driveabilily test pro-
cedure. The part that’s failing will
probably be uncovered, I'll bet it's the
throttle-position sensor ar automat-
te-idle speed-control motor. P™

DO YOU HAVE A CAR PROBLEM?
Sl awd Wort about o, Sewnd parnr gaeation fo Fhe
CarClinie, Popefar Mechanics, 224 West 57ta 5S¢,
New York, NY toors. Waile teffers connal fhe
anmmered redliridvally, protdens St are of general
pitferend W o e i emeieamedd i Phe renlann

SERVICE TIPS

B Before you replace brake pads or
wheel bearings as a cure for low-spead
grinding noises duning braking in your '86-
‘87 Ford Ranger or Bronco |l, have a deal-
er check technical service bulletin (TSB)
A7-23-11. Some brake componenis—ro-
tors and calipers among them—may have
to be replaced.

B A tappat (ticking) noisa from ana or
bath eylinder heads of an ‘88 Chrysler Ma-
tors vehicle equipped wilh 3.9- or 5.2-liter
angine may not go away uniess you have
new push rods (part No. 4483721) in-
stalled. That's what Chrysler advises in
TSB 09-08-87.

W Chevy tells "Car Clinic™ that it, too, has
a valve train noise siluation with some of
the 4-cylinder angines in '88 Cavaliers,
Corsicas and Beretias, because two valve
spring seals may have been inadvertently
installed during production. They state in
TSB B8-134-6E that where two seats are
found, the rocker arm lor that valve should
be replaced and one seat installed.

B For abnomal rear tire wear on '84-'86
Missan Sentras and "83-'86 Pulzars, have
a dealer check TSB's WTB5-006 and
WTB7-001.

Yiou may have o replace the rear con-
trol arms, If s0, procedures outlined in
TSB TS8B-016 regarding installation of
control arm bushings should be followed.
If the shop manial information about the
bushings is followed, the new control arms
could be damaged

VOYAGER
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“I Don't Ask :
| For Any Favors, froec

And I Sure Don't
Give Amy."

Firehawk driver Linda Pobst will tell you
endurance racingis areal equal opportunity
sport. Because when everyones pushing to
wplir:: man or woman, mnn t bgck ﬂf?ﬁ'n
anyone. Orask anyone to back off from you.

That's Firestone Firehawk Endurance
Championship racing. All of it on perform-
ancetues.webunld for the street like our

Vispeed rated Firehawk SV and H-speed
rated Firehawk GT.™*

Over pne million high speed milesin our
first three years of Firehawk racing, Close to
2,000 cars. At America’s toughest tracks from
Sebring to Sears Point, Road Atlantato
Watkins Glen.

Soif you're looking for performance tires, p
look to the ones proven in endurance racing ' —— : —

like noothers. Firehawks from Firestone. . ——

Where we're driving harder to win you over. B i e

Firestone

FIREHAWK PERFORMANCE RADIALS
Driven to Win.

‘.__
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"In competiton; radials are modified by shaving their n
Seeymnﬁrestnnerelaﬂerfarwnﬂenspeedm.gmm cafety imife
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BY JIM DUNNE
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Now This Is A Car

— —  ——

ITH apologies to oth-
er claimants, | refer
to the 1991 Chevrolet

Caprice as a car in the truest
sense of the word, No small
econobox, this full-size
Chevy will be even larger on
the outside than today's Ca-
price. The shape of the out-
siile mirrors even had to be
changed in order to comply
with highway width restrie-
tions for motorears.

Look for all the good old
features that made American
cars the kings of the road,
things like a VB engine, rear-
wheel drive, frame and body
construction.

In addition, the future Ca-
price will have a sleek aero-
dynamic shape, fuel-injected
engine, antilock brakes and
an adjustable suspension.

Despite the change in buy-
ing habits that favors small-
er, front-wheel-drive cars,
Caprice remains a strong
seller in Chevy's lineup. The
car shown above, an early
prototype, was taped to keep
the glued-on trim in place
while it was being shipped to
a consumer styling elinie.

Plastic Engine

The material actually is a
phenolic eomposite rein-
forced with fiberglass. It
may be used in the engine
block, head, valve covers and
oil pan. Inside, though, there
is a lot of metal—iron, alumi-
num and steel—for eylinder
liners, pistons, valve seats,
cams, cranks and bearings.
That's the Polimotor design
offered to the auto companies

by Rogers Corp., of Man- '

chester, Connecticut.

What Detroit will end up
with, if the Polimotor design
is adopted, is a 4-cylinder
2.3-liter inline engine that
weighs 1756 pounds, in con-
trast with the 350 poundsof a
cast-iron engine of similar
size. That means the parts in
the front of the car can be
made lighter, so weight sav-
ings—and altimately fuel
economy—inerease, Other
henefits include less machin-
ing, quieter operation and a
smaller investment in a new
engine manufacturing line.

Detroit is resistant to the
new material for a number of
reasons. Right now engine
designers are comfortable
with iron, and to a lesser de-
gree with aluminum. Also,
new engine manufacturing
lines are not built every year,
and to install a completely
new system to accommaodate
phenaolic would take four to
81X VEars.

Finally, there is the prob-
lem of serap. What do you do
with a million or 50 old engine
blocks made of phenolic?

The 1991 Caprice: Full-size
Cars are back.

Eagle Summit

Jeep Eagle will have an Ea-
gle Summit in its lineup next
year when Diamond Star Mo-
tors begins production at its
new plant in Normal, Illinois.
The subeompact is Eagle's
version of the Mitsubishi Mi-
rage. It iz a 4-place sedan
that uzes front-wheel drive
and a d-cylinder engine of

photo shows it undergoing
durability testing at one of
General Motors' proving
grounds last winter,

This is the firat photoof the
car that shows its true shape
and styling.

Muost obvious of the styling
themes i= the use of curved
shapes in fenders, C-pillar
and lower bumper.

Note the short overhang at
the rear, where the wheels
have been extended rear-
ward to produce a longer
wheelbase for a smoother
ride,

The prototype shown here
may be a sporty version of
the base Saturn model.

Extensions to the front
bumper, rocker panels and
rear bumper appear to be
ground effects panels which

Saturn prototype for planned launch date In late 1990 tomid-1991.

less than 2.0 liters. Summit
will be produced alongside
the sporty 2+2 coupe that
Diamond Star will build for
Mitsubishi, Eagle and Plym-
outh dealers in this country.

GM’s Saturn

“It's dead nuts on.” That's
the comment of & Saturn offi-
cial about the prototype, Our

LT

Chrysler's new Eagle Summit, also known as Mitsubishl Mirage.

POPULAR MECHANICS ® JLINE 1788

are usually associated with
sporty models,

The car also appears to
have extra-large wheel open-
ings. That is an indieator that
larger tires than the size on
this prototype may be an op-
Lion on upscale models,

The front-wheel-drive
Saturn will use a completely
new 1.9-liter 4-cylinder, all-
aluminum engine,

Sized somewhere between
& subcompact and compact,
the Saturn lineup will cansist
of two 2-door sedans and one
4-door,

Introduction is slated for
some time between late 1940
o micl- 1991,

Saturn models will be sold
in the United States by Sat-
urn Corp, through a new net-
waork of Saturn dealers. Sat-
urn Corp, is a subsidiary of
General Motors,

(Fleaze burn to pane 4.4/



AN HOUR!

Your FREE Lifetime Security Fact Kit fefls you how 1o
make 518.00 to 330.00 an hour in your own Foley-
Balsaw Full-Sarvice Saw and Toof Sharpening Busi-
ness. Your FREE Fact Kit explains how you can

— he your own BOSS!

= work full tima or part time, right at home,

— do work you enjoy and take pride in.

— pperate 3 CASH business where 90¢ of every
dollar you take in s clear CASH profil.

And 1t is 50 easy to leam. Foley-Belsaw gives
you all the facts and instructions. No experience or
special raining is necessary. Foley-Belsaw tells you
everything you need o know 10 be successful

And there's plenty of business available in your area
You will be able to sharpen all types of saws, garden
and shop toods for home, farm and industry

You will ba able 1o s&t your own hours and not have
to worry about layotts and strikes. And thene am ng
franchise fees. Any age person can succeed
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(Continwed fronn page 501

Lost Allure

Chrysler almost put a 2-door version of
the Premier into produetion when it
took over American Motors last sum-
mer. But the sleek Giugiaro-designed
eoupe was killed by Chrysler manage-
ment after financial experts at the com-
pany figured the investment in tooling
up would not bring in the profits that
should come from a specialty car,

Word is that American Motors had all
but tooled up to build the Allure along-
side the Premier at Bramelea, Ontario.
When Chrysler management, including
Lee lacocca, saw the Allure for the first
time, shortly after purchasing Ameri-
can Motors, the reaction was highly fa-
vorable. The Allure was, along with the
Jeep Cherokee, one of the outstanding
produects in the AMC lineup. But the
cost of bullding the car with its expen-
sive Renault-supplied powertrain left
too little profit in the venture. So the
Allure was dropped.

Today, all that remains of the Allure
is & couple of worn-looking prototypes
thit are ready for the serapyard, What
did the ear look like? I'll have photos in
this ecolumn next month. Then yon will
see a striking similarity between the
Allure and the new Cutlass Supreme.

Pop-Top Corvette

Be on the lookout for a removable hard-
top roof for the Corvette convertible
next year. GM is testing a fiberglass
shell roof for the sports car, and expects
to have it ready for installation when the
1989 models make their appearance.
The roof fits on the car when the con-
vertible top is swung down into its stor-
age compartment.

Different Seats

That is the plan of two researchers from
Nissan who point out that seating needs
for drivers are different from those of
passengers.

“By nature, the driver’s seat should
be made for work, while the passenger's
seat is for comfort,” the researchers
point out.

Up to now, the driver's seat has got-
ten all the attention. But the driver
must work at operating the car. The
passenger’s main occupation is viewing
the scenery and relaxing,

For the passenger, the researchers
tlesigned a seat that tilts in two unusual
ways. The top of the seat back tilts for-
ward a few degrees to support the pas-
senger’'s upper shoulders and head. At
the same time, the seat cushion tilts up
at the front and slides forward slightly.
These changes in pogition let the pas-
senger recline slightly, vet still view the
roadway ahead. The passenger’s body is
held in place at all times, m
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Radie fhaek The Technology Store"
WHERE AMERICA SHOPS FOR THE BEST ELECTRONICS VALUES
2-Ch. Monitor Receiver X/K Radar Detector | Car Alarm With Pager
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" Includes Carrying
Realistic® PRO-27 Two ru-m Taor l '. L

recaiver is perfect . Tiedown Clips
forvolunteer fire, se-
curity or emeargency
personnal—anyong | Micronta Foad Patrol XK* is a per-
naeding to monitor formance giant! Dual-suparhet de-

justona or two VHF- | sign and GaAs Schottky front end

WUHF channels. | provide superior sensitivity. Exclusive Mobile Alert® can be armed/disarmed

With belt clip, "rub- | FAST™ processor reduces false with keychain remote transmilter.
berducky” antenna. | alarms. Separate X and K-band wam- Pager aﬁarﬁ you 1o alarm up to two
#20-108. ing tones/LEDs. #22-1617, 199.85 miles awayl Dash-mount stalus panel,
Crystals and batieries | Nof sold where prohibited, Use may be regu- #40-T05, 140.85
oxira lated by state or local law.
Infrared Security System l i Pocket Electronic
With Dual Floodlights Brazing Torch STUDFINDER

Electronically mea-
sures wall density
to spot the center
ol wooden studs
and ceiling |oists.
Battary axtra.
#64-2825, 19.95

Pinpoint flame to
5000° F. Greal for sol-
dering, brazing. One
butane, two micronox
nﬂndurs, two tips.
# 65, 25.95

¢

N Hot Melt Glue Gun 6-Outlet Power Strip
—es With Spike Protector

Mo Better Way
Whean infrared sensor detects an intruder, To R ir Broken
floodiamps automatically turn on o bathe a Or Torn tems

40 x 60-loot area in hight. Also provides a
welcome-light for guests and safaly li

your way at night. “Lights-on™ time adjust- Super for ceramic file, window seals, Protection for VCRs, audio and other

able, Automatically turns on at dusk, off at models. Buill-in stand, three glue electronic equipment. Noize filter, cir-

dawn. UL listed AC, #61-2601, 79.95 sticks. UL listed AC. #64-2861, 8.99 cult breaker, lighted switch. 15 amps,
Fioodlights not included Five Glue Sticks. #64-2866, 5N.39 120VAC. UL listed. #61-2780, 29.95

Remote Control Command Centers for Your Home Yard/Foot/inch Calc

5 Radio Shack EC-317
< T — works with yards, feet or
EEiG B inches, plus square, cube
- = 0B and linear measure-
%a 7Y ments. Solar powered.
Makes fractionalidecimal
e B s I ' measurements a breeze.
-+ " L Never Come Home to o W #65-935, 27.95
[2} A Dark House mm To Instal
h«:“““ AF Remate Control System. Turn lights and appliances onioff fram your driveway! Electronics Calc
aiver modube rated at 15 amps resistive, 500 watts. Transmitter battery exira. <2875, 39,
Radio Shack EC-4035 ac-

(2) Remote Control Command Center. Instantly canirol up lo 16 sets ol slecirical devices from
anywhera in your home by combining with Plug “n Power Modules below. #81-2680, 24,05

Plug 'n Power Modules to Conirol Most Lights and Electrical Appliances.

(3) Appliance Module, Two-prong plug. Resistive 154, incandescant S500W. #61-2681, 12.95
Universal Appllance Module. Three-prong plug, Rated as above, #61-2684, 13.85

Lamp Dimmer Module. Onfoll, brightenidim control. Incandescent 300 watts. #81-2682, 12.95

{4) Wall Switch Module, Pushbutton overrids, Incandescent 500 watts. #81-2683, 12.95
Three-Way Wall Switch Set. Rated as above 1o replace two wall switches. #§1.2686, Sof 15.95

capls inpul and displays
BNSwWers using common
elactrical symbols! Fea-
tures gamma functions
and complax numbar
calculations. Ten-digit
mantissa, 2-digit expo-
nent. With batieries.

Ramota controd systems and Plug "n Powar Modules are UL listed for slectrical safoty #65-983, 37.95
Your Radlo Shack Technology Stores have thousands of itema in stock, Hmlm electronic *
paris, security accessories, antennas, “how-to” bocks, tubes, hobby kits, mnm
mant, tslaphone accessories, wire and cable, batteries and hundrads of hard- Mn?lumf-

= Farwibving crodil fram Aadio Shack. Actunl paytmeni may viry dapending on scoouni balanoe
Pricas apply al parficipaling Aadio Shack stores and dealers

A DWASIOR OF TARDY CORBORATION



CYCI.ES

BY NORMAN MAYERSOHN

| Going Mainstream oy
e \ |

AVING met the
needs in recent vears
of motorcyeling’s

most committed enthusiasts
with brilliant, narrow-focus
machinery, Japan's Big Four
are reaching out for broader
appeal in 1988, Showrooms
are highlighting all-new
models which are more ver-
gatile, and in many cases,
mare sensible choices,

For proof, take a look at
| Honda’s Hawk GT. It's got
the classic, simple lines that
traditionalists yearn for, and
the torgquey punch of a V-
twin, so it's deliciously at-
tractive without resorting to
the application of exhibition-
ist graphics.

Still, the Hawk GT's lead-
ing edge credentials should
satisfy all but the most hard-
bitten technomaven. The lig-
uid-cooled 647-ce engine uses
an offset erankpin design to
minimize vibration.

A close inspection of the
Hawk GT rear end reveals
Honda's new Pro-Arm alumi-
num swingarm, adapted
from Honda's mighty endur-
ance racers. Because it usesa
gsingle arm on the left side,
rear wheel service is
quick—the disc brake and
chain need not be removed.

An aluminum twin-spar
rectangular section frame
contributes to the sensible
dry weight of 350 pounds. At
E3598, the Hawk GT covers a

44

wide range of riding styles at
an easy-to-swallow price.
The all-out Superbikes
(Yamaha FZR1000, Honda
Hurricane 1000, Suzuki
GSX-R1100) maintain status
quo in 1988, with only Kawa-
saki's 1000-ce ZX-10 Ninja
substantially revised. The
hottest competition among
the replica racers has shifted
to the 600-cc elass, particu-

With the Hawik GT, Honda will reach a wider spectrum of traditlon-minded riders.

zuki strong suit of low-mass
machinery, the Katana 600
takes on a massive steel pe-
rimeter frame that makes it at
least 20 pounds heavier than
its competitors but allows
more humane ergonomics.
Because it is manufactured
inthe Land of the Rising

Suzuki's Katana 600 is a newcomer to the middieweight fray.

larly now that Suzuki has
unveiled its challenger. Su-
zuki's GSX600F Katana isa
wide-appeal outgrowth of
the single purpose GSX-R
series, domesticated for long
distance amicahility.

The transformation from
track-ready sprinter to high-
way ally took a complete
rethink of the motoreycle
package. Most apparent is
the bodywork—instead of
the all-business angularity of
the GSX-R, the Katana gets
softly molded panels. And
stepping back from the Su-

Yen, the Suzuki Katana 600
has been spared of some nice-
ties in order to keep the price
attractive. But for $3999 the
600-ce elass just got one more
title contender,
Transcontinental touring
rigs took & great leap for-
ward with the introduetion of
Honda's standard-setting
Gold Wing 13 years ago. Ri-
vils for the class leadership
position have chipped away
at the Gold Wing's stature,
evoking this definitive re-
sponse; the GL1500, a 6-cyl-
inder luxury touring motor-

eycle, complete with a
Reverse gear, powered by
the starter motor. Available
only in fully loaded form, the
new Gold Wing will make
vour wallet 99898 dollars |
glimmer. Fully loaded means
just that, too, With electron-
ic eruise control, 24-watt-
per-channe] stereo and on-
board air compressor, it
welghs in at 800+ pounds,

Harley-Davidson's "88
model lineup continues the
evolutionary approach to
progress, with the Tour
Glide Classic and Sport Glide
getting detail improvements
to better their long distance
prowess. And the biggest |
Sportster is now 1200 ce.

BMW's surprise for "88 is
the reintroduction of the |
R100 twins, absent from this
country sinee 1984, Most ap- |
pealing is the dual-purpose
R100GS, easily the status
syvmbaol of on/off road machin-
ery. BMW's antilock brake
system will be available later
thiz vear on K1M0RS models,
adding 31000 over the cost of
non-ABS models,

The trend toward full-
scdle styling treatments for
smaller displacement ma-
chines results in a number of
eye-catehing models which
are reduced in both weight
and price, without loging in
the fun factor. Yamaha has a
400-ce version of the FZR se-
ries (with a 14,000-rpm red-
line!) and Honda will sell you
an electric blne and magenta
26()-ce Interceptor VTR,

But the big news in down-
sizing is in the cruiser bike
genre. Yamaha's shot at the
boulevard crowd is the Route
66, a 250-ce V-Twin with all
the classic styling cues.
From the teardrop tank to
the pullback handlebars, the
Route 66 is full-on American
Traditional. Kawasaki's new |
mini-brute, the Eliminator
250, carries a tough guy pro-
file in & compact package.
The parallel Twin engine is
lifted from the pocket rocket
Ninja 250 with a few modifi-
cations to improve low-end
power, ™
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Motorcraft maintains that victory
1s equal to the sum of 1ts parts.

With Motorcraft, vou get the same quality
parts, the same performance the pros do. And
we've got a track record 1o prove it.

a1 qcuin ke sus 1D 1987, the Motorcraft Team won four World
% o Championships: NHRA Pro Stock, IHRA

2 Pro Stock and Funny Car, and SCORE/
» HDRA Off-Road.

' And this vear Motorcraft has added

Brett Bodine, top Busch Grand National
NASCAR driver, and Bill Elliott, the

s} 1 fastest driver in NASCAR history.
) | A big part of their winning perform-
| r*' — NASCAR muﬁ +« ance is Motorcraft quality parts—the
UL TS mit Etion —ranyCar  same filters, spark plugs, bat-
f gy AR teries and oil that you can buy
o f ‘%;W,.m, for your car. And there’s a [ull

=0l o line of quality parts for Ford

and other makes of cars, Rl |
Each part is designed by

Ford engineers to give you the

peak performance these cham- Mntu

pions demand and get. QUALITY PARTS FOR QUALITY CARS

Are you running with the winners?
Motorcraft.
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AVIATION

BY FRED MACKERODT

HEN you ask air-
plane designer Burt
Rutantosolve a prob-

lem, you just know his solu-
tion iz going to be something
out of the ordinary. Rutan
doesn’t think like you, me or
anyhody else for that matter,
Just look at his designs for
the globe-circling Voyager
and the Beech Starship and
vou know his ideas come
from another world.

All of his aireraft have
wings, of course, but what
kind of wings and how they
are placed make the Rutan
difference.

His latest design for an
Advanced Technological
Tactical Transport (ATY) is
typical Rutan.

The problem: Design and
build a transport aireraft for
the Defense Advanced Re-
search Projects Agency
that's bigger and faster than
ahelicopter, but smaller than
a C-130 transport. Throwina
range of almost 3000 miles, a
cruise speed of 326 knots and
a payload of 14 troops and
5000 pounds of cargo. And
—oh, yes!'—make this air-
craft capable of getting into
and out of unimproved jungle
clearings in 1000 ft. or less.

Beginning with a clean
sheet of paper (Rutan's mind
is always in the clean-sheet
mode), Burt came up with
the plane qynu see here, the
Beech AT",

This aireraft is actually a
62-pereent proof-of-concept
flying model which first took

Burt Rutan’s solution for the STOL transport of tomorrow: Not exactly a biplane.

to the air last January.

The most obvious Rutan
innovation on the AT is the
two zets of wings. Wings
with a high agpect ratio (in
other words, long, thin
wings) reduce drag and do
great things for eruise per-
formance. However, the
longer wings get, the more
cumbersome they become
—not exactly the situation
you want when you're trying
to snake an airplane into
some jungle field between

What's Up With Burt Rutan?

ratio wings. Because they
are 50 long and thin, they
don't have the stiffness nec-
esgary to resist torsional
loads, Simply put, they twist
relatively easily. The tandem
setup converts the loads that
would normally try to twist
the wings into bending loads
—and this bending force is
absorbed with no problem.
Rutan's solutions usually
answer multiple questions.
To avoid having the air
flow from the front set of

The anhedral/dihedral combination of the Beech AT,

a palm tree and & giant ant-
hill. Rutan's twin wings pro-
vide the best combination of
long, thin structures with
enough wing area to provide
plenty of lift.

Thiz tandem-wing setup
alsoleaves plenty of room be-
hind the engines for the long
nacelles which are used to
carry the huge fuel load nec-
essary to provide the AT"s
range. This fuel would nor-
mally be carried in the wings.
Also, having the heaviest
portions of the fuselage and
fuel tanks cradled between
the two sets of wings should
do a lot for its weight-and-
balance flexibility.

But the most important
reason for the tandem setup
is a property of high aspect

wings interfere with the rear
set, the front set are dihedral
(slanted up from the center),
while the rear set are anhe-
dral {pointed down).

Ag if the tandem wings
weren't enough, Rutan’s flap
setup for the AT is even
more way out. Wing flaps are
used to increase lift. They al-
low an aireraft to get off the
ground at a slower speed
than it would otherwise have
to reach without having the
flaps extended. But extend-
ed flaps also create drag,
which translates into slower
acceleration and longer take-
off runs,

To solve the problems of
getting the airplane to take-
off speed as quickly as possi-
ble, and yet keep that speed

down as low as possible, Ru-
tan developed what he calls
jump flaps: When the AT?
hits 50 knots in the takeoff
roll, the pilot activates a spe-
cial lever which deploys the
flaps almost instantly.

In a flight demonstration
before a group of writers and
military types this Febru-
ary, Beech Aireraft's test pi-
lot honked the AT® off the
ground in 500 fi., then got it
back down, and stopped in
slightly less than 500 ft,

Oh yes, there's another
thing about Burt Rutan's
ideas. They're not just differ-
ent—they work!

Super Video

I onee read a book on lion
taming. It began: “First, get
the lion's attention . . . ."

Video has great potential
for training pilots, helping pi-
lots to stay current, and even
attracting new pilots into
aviation. But most of the avi-
gtion videos ['ve seen to date
have been neither interest-
ing nor effective. They're ei-
ther tapes of old FAA films,
or low-budget productions
done with a minimum of
imagination and at & mini-
mum of expense. A while
ago, [ invested more than
$200 in a set of six test prepa-
ration tapes for the FAA
commereial pilot exam from a
company called Aviation
Training Center, I never got
past viewing the first tape. 1
dozed off halfway through it.
I was bored stiff watching
twao guys sitting in front of
the camera, asking each oth-
erquestions.

I recently reviewed anoth-
er videotape, however,
which [ think shows video's
great potential to the fullest.
I =at glued to my chair watch-
ing the 97 minutes of the first
tape in ABC's Wide World of
Flying series. In atelevision-
maguzine format, this initial
tape included a pilot report of
the Piper Malibu and the
Lanecair kit aireraft with

(Please burn to page 52)
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Ford maintains that the best car
repair guarantee n America is one
that money cant buy,

With LSC,
vou'll never pay for
a cotiéred repdair Roce.

Peace of mind is your Ford and Lincoln-
Mercury dealers’ Lifetime Service Guaran-
tee. Once you pay for a covered repair, it’s
guaranteed with free parts and free
labor for life.

This guarantee is solid as a rock.

If your participating dealer repairs
your Ford, Lincoln or Mercury, he
guarantees that if the covered repair

ever has to be fixed again, he'll fix it

free, for as long as you own your
vehicle.

It doesn’t matter where you
bought vour car or light truck, or
whether it’s new or used. And LSG covers
thousands of repairs. Only Ford Motor
Company dealers have it. Only Ford, Lin-

coln and Mercury owners can get it.
Nobody guarantees car repairs longer.
Nobody guarantees car

repairs better. And this QUALITY CARE o
limited warrantyisbacked FOR QUALITY CARS

by certified technicians
and quality Ford Parts.

Ask your participating dealer for a copy
of the Lifetime Service Guarantee.

FORD » LINCOLMN MERCURY DEALERS




AVIATION
{Continued from poge 50)

FMMWHWH'IIHM camera in ABC's
great aviation video,

some great plane-to-plane shots, in-the-
air comparisons of three loran systems,
an excellent piece on takeoff technique
by professional pilot and writer Barry
Schiff, and a nostalgie, from-the-cockpit
lnok at the B-17.

The main features are interspersed
with Flight Quiz segments and special
reports on safety, pilot technique and
general aviation trends.

A year's subseription for four quar-
terly editions costs $99.95 and the
number to call for information is (800)
999-8783. | can't recommend anything
maore highly, especially to the fine folks
at the FAA concerned with pilot train-
ing and proficiency. This is the way it
should be done, fellas.

Flying Vacations

One of the great parts of this jobis that 1
get to go to air shows. But this also pre-
sents a problem. This country has the
world's greatest lineup of aircraft ex-
travaganzas, and I can't possibly get to
gee all of them. So I sat down the other
day to select just four events I'm going
to attend this summer.

Any one of these four events would
make a great vacation experience for
anyone with the flying bug:

B Dayton Air and Trade Show: My
first stop this summer is going to be the
Dayton International Airport in Vanda-
lia, Ohio, The trade portion takes place
July 21 through 24, and the air show is
on Saturday and Sunday, the 23rd and
24th. If you're figuring on making the
journey to Dayton, the kicker is that
this mid-Ohio town is also the site of the
U.5. Air Force Museum at nearby
Wright-Patterson Air Force Base, The
gate price at the air show is $8 for adults
and $#4 for children. The number to eallis
(613) BO8-5901. You can reach the Air
Force Museum at {513) 255-3284, and
the price here couldn’t be any better.
It's free!

B Oshkosh 1988: The annual bash of
the Experimental Aireraft Assn. in
Oshkosh, Wisconsin, is going to take
place from July 28 to August b this year,
The preat-pranddaddy of fly-ins, Osh-

kosh represents the biggest general avi-
ation happening in the world. The show
portionisspectacular, and the EAA vol-
unteers who run it provide a week
packed with things to do and see. Infor-
mation on Oshkosh is available from the
EAA at (414) 426-4800. Leave a full day
to see the great EAA museum.

B Sussex AirShow: Thiz is a little show
when compared with the two extrava-
ganzas above, but it's still one of the
summer's great events. Taking place on
the weekend of August 26, 27 and 28 in
Susgex, New Jersey, the show hazs a
down-home atmosphere, but offers a
world-class selection of airplanes and
aerobatic performances. Sussex also of-
fers one complete day—August 25—de-
voted to flying models. The number to
call is (201) 875-9919.

B Confederate Air Force Airshow "88:
If vintage warbirds are your bag, then
thiz yearly event in Harlingen, Texas,
can't be missed. The dates for 1988 are
October 6 to 9 and | am definitely going
to enlist. There are planes available for
viewing, both in the air and on the
ground. Some of the rarer examples are
a B-29 SBuperfortress, AGM2Z Zero, SBD
Dauntless, SB2C Helldiver, P82 Twin
Mustang, and B-23 and B-26 bombers,
GGate prices are $8 and $10, and the num-
ber to call for more information is (512)
425-1057. o]
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Why buy spark plug wires
from someone who isn’t
number one in spark plugs?

After making spark plugs for 81 years we knew exactly
how top quality spark plug wires should be made.

Thats why our premium spark plug wire terminals are
specially designed to snap in place to insure a tighter connection
with the spark plugs. Or why our terminals, unlike others, are

made of stainless steel to avoid corrosion.
Or why our premium spark plug wire sets are covered by
a lifetimme warranty.
What's more, our spark plug wires have the largest boot
available for easy installation and removal. And our spark plug

wire jackets are watertight and tough enough to resist cuts.
Champion also makes battery cables. They're made from
100 percent stranded copper wire and have a PVC jacket.
So now you can be sure of not only getting the best
connection for your spark plugs, but for your battery as well.

£ MR Charmpeon Spark Plug Co

CHAMPION. TUNE-UP PARTS YOU CAN RELY ON.
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FREEWHEELING

BY TONY SWAN

| Final Rit;zs For Fiero

HILE we know too
well that sentimen-
tality geldom colors

decisions in autodom, the
news of impending doom for
Pontiac's jaunty little Fiero
still eaused shock and dis-
may at our house,

Although Pontliae
spent some 530 mil-
lion on suspension up-
grades last vear, the
bottom has fallen out of
sales. Model year 19588 will be
Fiero's last,

Naturally, this provoked
outery and eriticism from a
number of sectors, particu-
larly the Uniterd Aoto Work-
ers. Shutting down the Fiero
assembly plant—in Pontiae,
Michigan—will idle some
1 1) workers, roughly hall
the number employed when
the factory ran elose to ca-
paeity (110,000) in 1954,

UAW erities contend that
the inadeguacies of the origi-
nal Fiero—with its make-do
suspension and tepid power-
train—plus corporate indif-
ference to the fate of the car,
assured its demise. Engine
bay fires that led to an "84 re-
call didn't help much, either.

Pontiae, for its part, cited
a shrinking markel sepment
and skyrocketing insurance
cosls,

The car created a sensa-
tion when it ran up first-year

54

Fiero 'B8: Performance is competent, looks are world class, but days are numbered.

sules of 101,720, In 1985, the
total slipped slightly to 90,691,
fell to 71,253 in 14986, and then
plunged to 47, 156 last year,

The 18587 total iz about
000 under the minimum pro-
duetion volume required to
keep the Fiero plant run
ning, and '88 sales are run-
ning a dismal 40 percent be-
hined "7,

5o who's to blame? There's
no question that the original
Fiero had a number of weak
spots, though the eurrent
edition is at least up to the
level of its prime compeli-
tion—the Honda CRX, Maz-
ila RX-T and Toyota MRZ.

And there's also no ques-
tion that the 2-seater seg-
ment has suffered. Mazda's
RX-%, one of the solid per-
formers in this field, went
from sales of 55,696 1n "84 to
38,345 1n "87.

The ME2 had its best year
in "85 with 42,308 sales, then
sank to 15,847 last vear,
Only the CRX, with its

more utility-oriented inter-
pretation of the 2-seat con-
cept, seems to be bullet-
proof, Sales in "84 totaled
48, 445, 57,152 in "85, 64,106
in "8 and 48,355 last year as
the factory readied fora
maodel changeover,

Current sales for both
MRE2 and RX-T are well be-
hind year-ugo, while the new
CHX seems to be strong as
BVET,

Pontiac General Manuger
Mike Losh isn't about to say
that Honda has it right and
veryone else (s Wrong, byt
he does admit the CRX is
“elearly different and elearly
dcompetitor,

“But | think what we're
also seeing is a change in con-
sumer preferences—a pref-
erence [or more utility.

“We clearly caught the
market at the right time in
‘B4, But it seems apparent
that the market wasn't near-
ly as deep as first-year sales
seemed Lo indicate.”

Alrless spare s polyurethane construction tech-
nigue combines outstanding deformability and
resilience with extremely low weight.

L.ozsh rvjlll:'t.h: the UAW
eriticisms.

“I tiuke execeptlion to the im-
plication that the car didn't
gel any engineering atten-
tion until last vear. There
were lots of ongoing im-
provements.

“As for marketing, the
Fiero actually got a dispro-
portionate share of our re-
SOUTTES.

“No question, it's a deci-
sion nobody at Pontiae feels
very good about. Still, we do
feal Fiera did a lot for Ponti-
ac, and at a eritical time., "

As lor how we [eel here at
PM, we can only say that in
contrast to the many anony-
mous models that eome and
go, here's one we'll truly
miss,

The Airless Spare

Just when we'd all decided
the pneumatie tire was here
to stay, along comes Uni-
ruyal Goodrich to say maybe
we don't really need inflata-
bility after all. Not in spare
tires anyway.

Ever since American curs
began shrinking back in the
"Ths, designers have been
trying Lo dream up ways to
retrieve the suddenly pre-
eious trunk space onece devot- |
ed to full-size spare tires.
The skinny little inflatahle
Ltemporiary spare, with its

| range limit of about 3000

miles, has béen the most ef-
fective response to that chal-
lenge so far. This noninflata-
bhle neweomer is the la-

{ MMloasa b o perge 56 )
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It you dor’t have

GE Halogen Headlamps,
you may be missing

something unportant.
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See farther,
E'I]?EL safer with §
] 1]{ )gE
Headlamps.

Yine can actually
see up lo 25% farther
doum the road with
GE Halogens
And their erisper, -
whater light is tuice i |
as bright as ovdmary headlamps,
50 you also see more clearly
Hu‘rmwmm‘. youll seeup toa
$4.00 refund check from GE.
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We bring good things to life.

[ = REFUNDOFFER— — — —
For your $2 refund on any
GE Halogen Power Plus Headlamp
(¥4 refund om fwa), remove the UPC
| symbol(s) from the package(s) as
| proof of purchase and mail with this
| Jorm 10: G ALOGEN REFUND

P} Box 5104
Trcate, CA 920045104

Print clearly or use mailing label.
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StateZip

Number of lamnys prorchased: (11 02

Name of retailerfiore where frurchased:
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L "Untill Iril;o;l ::l'i Scholl’s,
> putting up buildings meant
putting up with aching feet.”

People who work on buildings and people who work in
them have the same problem: tired, aching feet.
D, Scholl's Work Day*® Insoles offer the solution.
Because Dr. Scholl's makes the only insoles with an
advanced gel foam that provides triple the compres-
| sion strength of ordinary insoles. that's why
they're guaranteed for both comfort and durability
for six months.
And Dr. Scholl's makes the only insoles accepted
by the Amenican Podiatric Medical __somo
Assocition. Dy, Schollls.

{

FREEWHEELING

(Comtived from page 550

test—as well as the most intriguing,

The Uniroyal Goodrich tire uses in-
ternal polyurethane cushioning instead
of air, making it puncture-proof and
highly compact. Its treaded surface is
good for 3000 miles, and weight is low.

About the only drawback at this stage
of the airless spare's development time-
table—installation as original equip-
ment iz still some years away—is cost,
which runs about 35 percent higher than
the inflatables currently used by most
manufacturers.

56

DEFLATE TO REDUCE BED HENGHT,
ALITOMATICALLY COMPENSATE FOR LOAD

Adventures In Moving

Dg-it-yourself moving is one of those ac-
tivities that normally ingpires about as
much glee as the prospect of a root canal
or your own exclusive appointment with
an [RS8 auditor. But even though this ac-
tivity will always be low on allure, it's
good to know that someane.out there
has been thinking of ways to make it a
little easier.

The latest step forward comes from
U-Haul, which has been America’s fore-
most name in d-i-y relocation since
World War 11. The Phoenix-based com-
pany has just announced a new 27-ft.
van that employs a number of notewor-
thy tech touches to get loading height
down to just 24 in., which is about half
the height of the normal all-purpose
rent-a-truck.

The van rides on pneumatic springs,
developed by Goodyear, that can be de-
flated via a dashboard switeh for load-
ing, lowering the cargo bed the final 6
in. to the 2-ft. height. The springs rein-
flate when the ignition is switched on,
and also automatically compensate for
ride height when the van has been
erammed to the eeiling with goods,
household or otherwise,

Goodyear also supplies the tires,
which are low-profile radials, another
unusual feature on a truck of this size,
something that applies to the 4-wheel
dizc brakes as well.

The truck itself is supplied by Navi-
star, which developed a special dropped
chassis for the U-Haul application.
Power comes from a 170-hp 7.5-liter die-
sel mated to a 5-speed manual transmis-
gion. An automatic transmission may be
available in the future. In the mean-
time, though, the b-speed is remarkably
easy to drive,

Cargo capacity is 1500 eu. ft., making
this the largest d-i-y moving van in the
business, about 33 percent bigger than
anything U-Haul has previously made
available.

For further information on the new
U-Haul *Super Movers,” contact U-
Haul, 2727 N. Central Ave., Phoenix,
AZ B5004, (602) 263-6504. ™

LAWHEEL DISC BRAKES
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HINTS
FROM
READERS

Unpainting Wood

Searching secondhand furniture deal-
ers and antique shops for that
diamond-in-the-rough can be a real
time-consuming job. The hard work,
however, begins when you go to re-
move the layers of paint or varnish
with a chemical stripper. Next time
you starl an unpainting project, try
Lhis tip. After applying a uniform coat
of paint remover, press a sheet of
newspaper over the chemical. This
seems to reduce evaporation and help
the chemical penetrate the wood. You
can test whether this process will
make a difference on your job by first
trying it on an area alongszide an appli-
cation of stripper without the newspa-
per.—Walter Burton

Screwdriver 1.D.

It seems that whenever | go to my
toolbox for a Phillips screwdriver, all
I can find are the slot-head variety. To
help locate the tool I need, I painted
the handles of each type screwdriver
aunique color for quick identification,
Any bright eolors willdo. And, I'm al-
ways sure which tools are mine when
[ work with friends.—Scott Baker

Repairing Threads

When taking my table saw apart tore-
place the spindle bearings, 1 forced
the height adjustment serew and
damaged part of the thread. This pre-
vented normal raising and lowering of
the blade. Realizing it was next to im-
possible to find replacement parts for
my old saw, 1 applied valve grinding
compound to the threads and worked
the screw back and forth over the
damaged area. Now, the height ad-
Justment works great. The same idea
can be used to clean rusted
threads.—Owen Lower
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NOW! TIMELESS BEAUTY...
INNO TIMEAT ALL.

Ann ouncing WmdSheenm,

Rubbing oil stain and finish in one easy step.

A traditional finish used to take days to achieve. Now, with
\ new WoodSheen by Minwax, you can have the look of a deep,

— hand-rubbed finish in just two hours! Simply wipe it on with
| a cloth—in one easy step, you'll have rich color and a tough

1 0 protective Danish oil finish. New WoodSheen penetrates deep

zeen. into wood, so it highlights the beauty of the grain. And it dries

= in just two hours! Available in 6 rich colors plus Matural.

e For a free copy of Tlps on Wood Finishing write to Minwax

Co. Inc., Dept. PM-068, PO, Box 426, Little Falls, MJ 07424,

2 MINWAX.
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SCIENCE

BY TIM COLE

HE DAREK shape
covered by the cross-
hairs in the comput-
er-generated image opposite
is thought to be an emerging
star system 17-billion light
years from Earth. If Richard
Elston, Marcia Lebofsky
Rieke and George Rieke of
the University of Arizona are
correct, this astrophysical
entity may also be the most
distant ohject ever recorded,
aprimordial galaxy on the
very edge of our Universe in
the process of forming stars
ina brilliant quasar. The Ari-
zona discovery has caused a
lot of excitement among as-
tronomers. It's not every day
that we're able to peer out to
the beginning of time, ob-
gerving star clusters that are
coalescing at the very instant
of the Big Bang,
“Basically, to explain
these objects, you need a
very luminous galaxy, one
rapidly making the bulk of its
stars,” Richard Elston re-
cently told the American As-
tronomical Society. “But
these are also very red,
which implies they are at
more than redshift 6.
Redshift is an expression
that astronomers use to de-
seribe the light coming from
an object as it shifts toward
the red end of the spectrum.
A funetion of the Doppler ef-
feect, redshift is a measure of
how fast an object is moving
away from Earth. Scientists
think most galaxies appear at
redshift 2—particularly bril-
liant, newly formed quasars
may have a redshift of 4.5.
Exploring the sky at right
angles to the plane of the
Milky Way, the team seoured
the night for objects more
than 10,000 times dimmer in
the infrared than the back-
ground sky itself, The tech-
nique yielded numerous
objects for each degree of sky
covered before they found
ohjects with redshift 6,
Even more amazing is the
newly developed technology
that allowed the University

a8

Observing the heavens in this day and age means analyzing
computer-generated images on a video screen.

of Arizona team to draw a
bead on the distant quasar.

Elston fitted the 61-in.
telescope at the University
of Arizona’s Steward Obser-
vatory with an infrared cam-
era developed by Mareia
Rieke. The 2-micron wave-
length camera has a 64x64
grid of heat-sensing detec-
tors positioned on a Y-in.-sq.
mercury-cadmium-telluride
chip, With precisely 4096 de-
tectors in the array, the team
could secomplish 4086 times
the sensing that old-style,
single-element infrared ar-
rays once allowed.

George Rieke says, “1f |
had started this research

with the detectors available
when | started doing infra-
red astronomy 16 years ago,
it literally would have taken
the ape of the universe Lo
completeit.”

Back To Reality

In this issue, on page T8,
you'll find a special hallmark
of POPULAR MECHANICS, an
element of this magazine that
quite elegantly characterizes
who we've been, who we are
and who we will be as the
magazine approaches its cen-
tury mark in 2002.

As we've done throughout
our history, we're transport-
ing you over the horizon for a

Meizzner effect demonsirated: Magnet floats above superconductor.

To The Edge Of The Universe

visual peek at the future. We
are proposing a time in the
middle of the next century
when superconducting mag-
netic levitation has trans-
formed our nation’s rail
system into a dream machine
of speed and comfort, Proba-
bility or pipe dream? Re-
| gardless of how you feel, it is
conceivable that low-tem-
| perature superconductivi-
ty's cushion of magnetism
may one day make high-
speed train travel common-
place, a tantalizing promise
as transition temperatures of
superconducting compounds
continue to rise. Scientists at

N IBM recently mixed thalli-

um, barium, caleium, eopper
| and oxygen to create a super-
conductor that loses all elec-

i trical resistance at 234°

below 0" F, the highest tem-
perature recorded to date.
Copper oxides that include
yttrium and lanthanum have
produced superconductors at
-321" and -396° F, respective-
ly. The new compound has
caused a great deal of excite-
ment in the increasingly
feverish quest for high-tem-
perature superconductors.
Will the prize ultimately lead
to supertrains and magic car-
pet rides? Not foralong, long
time according to Franklin
G. Reick, president of Fluor-
amies Ine., a superconductor
development firm in Saddle
River, New Jersey,

“The real applications in
the reazonable future will be
small,” according to Reick.
“Coils for microwaves. Gyro-
scopes without mechanical
bearings. Infrared detectors
for tracking and astronomi-
cal measurement. Detectors
for external weak magnetic
fields. Fast switching de-
vices for certain superfast
computers. The successful
companies in this field will be
the ones that won't necessar-
ily think big.”

Reick is right, of course,
but it's still okay to dream a
little—as we've been doing
for nearly a century. ™
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The revolutionary Goodyear
An entirely new direction in

For years, the challenge in light truck tires
has remained the same:
To make a tire that works as well off the road
as it does on the road. And vice-versa.
- Existing technology
did not meet the challenge
What was needed was
a breakthrough in design.
What was needed
was the new Goodyear
Wrangler MT, the first
unidirectional radial light
truck tire.
The Wrangler MT
' radial features a unique
A Goodyear Wrangler MT  “one way” tread pattern.
“contact paich.” Where the Because of this uni-

Wrameler MT demnonstrates ifs
difference and superiority,

directional tread pattern,
the Wrangler MT delivers
Maximum Traction in the most severe off-road
conditions. Including mud. 5and. And rock.

On the road, the same unidirectional tread
Etlem gives superior wet and dry traction.

cellent handling. And exceptional treadwear.

The Wrangler MT may be a new idea in radial
light truck tires. But it is a proven idea.

During its development, the Wrangler MT
was tested. Severely. By ten-time HDR A/SCORE
Champion Walker Evans. In actual off-road racing.

As you can see, the Goodyear Wrangler MT
1s different from other light truck radial tires.

And this difference ultimately shows itself in
the most critical area of all: the “contact patches”
of the tires. Where your truck or sport vehicle
meets and responds to the road. Or the rocks.

Or the dirt. Or the mud.

The unidirectional Wrangler M T radial is the
newest member of the Wrangler family of light
truck tires. And no one else has a radial like it.

GOODFYEAR

BECAUSE THERE REALLY IS A DIFFERENCE




Wrangler MIT radial.
tread design. And performance.
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TOOL TEST

saw for the home work-

shop that has several
worthwhile features.
First, unlike maost
band saws that have

Band saw features a tilting head for bevel cutting. Release bevel lock
and turn hand crank to desired angle. LCD reads out bevel angle.

LTI T PO
T AT A T

OB P BAFET T s m
- B
-=---_ ' it

To change blades, remove upper

Tilting-He_ad Band Saw

EARS recently intro-
duced a unigque, 12-
in., electronic band

tilting worktables, the Sears
tool has a fixed table and a
saw head that tilts (up to 45%)
for bevel euts. 1 found that
cutting precise bevels on a
flat, stable surface is much
easier than working ona
slanted table. The tilting-
head design also allows the
saw to have an extra-large,
23 « 27-in. worktable.

Powered by a 2-speed, 1%-
hp motor, the saw operates
at 3000 fpm (woodeutting)
and 1500 fpm (metalcutting),
An electronic LCD indicator
provides digital readouts of
blade speed, blade tension
and bevel angle. The dis-
tanee from the blade to the
throatis I2in. and it willcuta
board up to 6 in. thick.

(Mher features that [ real-
ly like inelude a built-in

worklight and storage cabi-
net base. The saw even
comes with an abrasive belt
and platen for conversion toa
narrow bell sander,

The saw (model No. 24741)
costs $440 at larger Sears
stores and through the Sears
1988 catalog. Contact Sears,
Sears Tower, Dept. T03-PM,
Chicago, 1L 60684,

—Rosario Capotosto

This electronic device, ealled
Square-It, allows you to test
and then adjust
various sta-
tionary

power tools to ensure precise
srquare (90°) and 45° settings.

| tried Square-It to adjust
several shop tools including a
table saw, jointer, radial-

arm saw, dise and
belt sander, seroll
saw, drill press and
band saw,

It's very easy to
use and, best of all,
it requires just a
eouple of minutes to
adjust each tool.
| Simply touch the
square's metal
probes to the tool's
blade, bit, fence or

To square up a table saw blade, simply touch 0ther metal work
the blade with the square's two metal probes. surface.

It

it's

An electronic LCD readout pro- With the blade guide ralsed, the | The 12-in. saw comes with a
vides an easy, accurate way to | wheel guard and front sectionof | sawcan handie &-in.-thick stock. | large stationary worktabile and
set blade speed [shown), ten- | the worktable. The saw accepts | This is very useful for resaswing | a storage cabinet with a shelf
sion and bevel angle up to 457 BO-in. blades up to V2 In. wide. thick boards into thinner ones. behind a molded plastic door.

Ferfecﬂr Squarg Sltl.lp Tool square, alight bulb inside the | 45° surfaces. Square-It costs

square will illuminate. When
the bulb doesn't light up, ad-
just the tool slightly until the
sides of the square are illumi-
nated. There is a separate set
of probes used for checking

354 postpaid from Zac Prod-
uets, 34 Renwick St., New
York, NY 10013. For more
details call toll-free (S00) 441-
0101.

—Rosario Capotosto

Ad]just the blade, if necessary.
until the transiucent sides of the
square light up. Square comes
with twio AA-size batteries.

Two additional probes are utl-
lized for checking 45° surfaces.
Be sure that tool is disconnected
from outlet before testing.

&
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Build a skill in the Army
Ff.-c-r_‘n'u.

.Ill. il Can _‘._:'L'r 'n-'.!]”.;ll:‘]{,'
training in any one of
hundreds of ocet Iparic imnal
fields. From heawy equipment
[E8 -:.'tt,‘L'T T '-t"-ﬁ, 5.

Whether you're building
a bridge, operating a 20-ton
“earth mover” or repairing
communications equipment,
the Army Reserve gives you a
chance to spend a weekend
doing something out of the
ordinary.

You'll usually serve one
weekend a month and two
weeks a vear at a Reserve unit

close to home. You'll earn good
pay and benefits. While you're
getting the experience that

can pay off in a full-time job.

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

rograms you may qualify for.
With benefits that can pro-
vide a firm foundation to
build your future on.

Interested? Talk to your
local Army Reserve recruiter
today. Or call, roll-free,

1-800-USA-ARMY.

BE ALL YOU CAN BE.

Y
RESERVE




Dependability:

LINCOLN

Profile in Quality #9: T many people the quality of a car is the dependability of the car. Not just when
il ‘.'F FHens, l{’ﬂf r}!”‘h‘..ﬁ'l”fﬁ fbfrnlfﬁ"-f inkin th'!' ﬁn"”rnf. .Ilﬂ-l"f.lr & f,’f"fl’fl‘_l NER L*'l’ fﬁn’"ﬂffﬂ""“"ﬂr. F“" rration ”'ﬂ'l’l" -'l'ffrrf:"'.\'.
for T vears running, owners of Lincoln, Mercury and Ford ears and light trucks have reported fewer

pmhfrm.s. on average, tharnowners q’f any:-other pofiicles desioned and budt in North America®
This {ft'lf..lf'fif.lifl'l’.l'llljlff_‘l-' ts backed ftr Fard Motor f"mnpuu.r'.-: ﬁln‘\ur-"rﬁﬂ. M) mule powertrain warranty il

One more reason

Ford Motor Company
has designed and built

the highest quality
American cars and trucks
for 7years running.

Quality is Job 1.

« FORD TRUCKS -

FORD * LINGCOLN - MERCLIRY

*Based on an average of owner-reported problems in a series of surveys of "81-'87 maodels designed und built in North Amenca
**Restrictions and deductible apply. Ask your dealer for a copy of this limited warranty. Buckle up—Together we can save lives
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Detroit’s personal coupes square off

2 =
e e

in a home-gro vn b "’f“'ﬂ‘“‘_‘

By RICHTAYLOR, Contributing Editor
| | PM Photos by John Lamm

HE BUICK REGAL, Oldsmobile Cutlass
Supreme und Pontiac Grand Prix are the most
important new General Motors ears in veurs.
They're exeiting, dynamie and, most important,
different—different from their competitors and
different from one another.
All three are built on the same front-wheel-drive
GM-10 chassis. But GM, stung by rising criticism
of look-alike car lines, took special care to give each




car distinetive styling, ingide and out.
The result is a set of handsome trip-
lets, related but not identical.

The GM-10s will ultimately be full
car lines, with 4-door sedans and wag-
ons scheduled to appear for 1990,
along with a Chevy Monte Carlo built
on the same platform. But for now,
the three GM sporty coupes will com-
pete side-by-side in the middle-class
personal/luxury market against
Chrysler's pretty LeBaron and
Ford's sleek rear-drive Thunderbird.

To see how the new contenders
stack up against the establishment
—iand each other—we brought them
all to the elaborate facilities at Pomo-
na's L.A. County Fairgrounds for a
full day of instrumented testing. Then
we spent two days driving around the

e e — & =

Good old VB torque gives Thunderbird Sport muscle for dragstrip launches and smooth free-

OLDSMOBILE CUTLASS SUPREME

twisting canyon roads of the San Ga-
briel Mountains, punctuated by a
quick cruise down the freeway to
Palm Springs and back.

Thanks to a torrential rain storm
that washed away our photo sessions,
we even got to spend another three
days with the cars a month later. In
all, we put thousands of miles on our
test ears, in everything from sun-
baked desert to high-altitude snow.

Pontiac Grand Prix SE

When the dust, mud and snow had
settled, we found ourselves just about
deadlocked on the question of a win-
ner, between two of the GM-10z—the
0lds Cutlass Supreme and the rakish
Pontiac Grand Prix.

Like most new cars, the base Grand

way crulsing. Ford will not make Its VE available in early models of next Bird, due in 1989,

s

Prix has a wedge-shaped silhouette
with low, pointed nose and high tail.
The steeply raked windshield and
rear window, flush-mounted glass
and trim combine to give the base
Grand Prix a coefficient of drag of just
287—the best aerodynamics of any
production ear ever tested in General
Motors' wind tunnel.

From the front, a stylized version
of Pontiac's traditional twin nostrils
gives the Grand Prix a quickly recog-
nizable face. The rear is dominated by
equally distinctive spider-web tail-
lights, contoured to the fender shape.
Our SE version also carried aerody-
namic rocker panels and road-hug-
ging air dams front and rear. The
overall effect is that of an exciting,
modern sports machine with a lot of
dynamic surface development and
visual flair.

[Ffanything, the Grand Prix’s interi-
or is even more flamboyant. Our test
car was dominated by optional bucket
seats—front and rear—that just
might be the best seats available in
any production car. The full-pow-
er front buckets go far beyond

even expensive aftermarket

seats with features like three
individual lumbar support
adjustments, upper side-bolster
adjustment and individually ad-
justable thigh supports.

Swoopy door handles, an ovoid in-
strument nacelle and dramatically
contrasting gray tones and textures
create the high-tech, no-nonzsense

POPULAR MECHANICS ® JLINE 1988



ambience of an expensive biz jet. The
controls are arranged as pushbuttons
around the edges of the instrument
pod, with seat controls split between
the center console and the seat sides.
The 4-spoke, leather-covered steer-
ing wheel has unique swellings at 10
and 2, like an aireraft control wheel.

The unusual instrument panel,
mixing familiar mechanical-needle
gauges—tachometer, oil pressure,
coolant temperature and volt-
age—with digital speedometer,
odometer and bar-type fuel gauge
isn't the strongest feature of the
Grand Prix dashboard, but gets the
job done,

The GM-10 chassis is a straightfor-
ward mix of current General Motors
technology. The engine is the 2.8-liter
V6 used in everything from Cavaliers
to 3-10 pickups for almost a decade. In
the GM-10s, it's supplied in 130-hp
tune, bolted to either a 4-speed over-
drive automatic, which was the case
with all our test cars, or 5-speed Ge-
trag gearbox. There is a MacPherson
strut at each wheel, with coil springs
in front and a transverse fiberglass
leaf spring in the rear, a la Corvette.

Four-wheel disc brakes are stan-
dard, though without ABS, and the

POPULAR MECHANICS ® JUNE 1788

sporty SE version we tested comes
with both front and rear antiroll bars.
The hottest tires available are
P215/65R-15 Goodyear Eagle GT +4s.
In everyday driving, the Grand Prix
is terrific. It'll cruise all day at 80
mph, corners like an IMSA racer, and
has a forgiving freeway ride, Four
passengers can comfortably travel al-
most indefinitely, and even the Delco
audio system is above reproach.

At the Pomona track, the three
GM-10g had nearly identical perfor-
mance. None was able to break 10
seconds 0-to-60, and quarter-mile ac-
celeration was a full second and 10
mph slower than the Thunderbird or
LeBaron. Transient handling was
better than the Thunderbird, but not
as quick as the nippy little Chrysler.

With a ready-to-race weight of
nearly 3300 pounds, the Grand Prix
and its siblings are carrying 25 pounds
per harsepower—too much for spar-
kling acceleration. GM's new 165-hp,
SF1 3800 V6 would be just about
right, as would the higher-powered
edition of the Old: Quad 4, which is
due for '89. Even on all-season tires,
however, the three GM-10s circled
the skidpad with excellent perfor-
mance—{flat, stable handling and a

/

Lop average of .85 6.
Allinall, the Grand Prix is

a home run, first time out. You can
always find something to eriticize on
any car, but overall, the Grand Prix
SE is just about perfeet for its youth-
ful audience. Its bold styling and com-
fortable interior will impress pedes-
trians and passengers alike, while its
responsive handling and lovely free-
way manners will put a smile on the
driver's face.

Oldsmobile

Cutlass Supreme

Compared to the flashy, youth-ori-
ented Grand Prix, the Cutlass Bu-
lll_reme is simpler and more elegant.
he rounded, aquiline nose is more re-
fined than the Pontiac's, with only a
discrete under-bumper air intake, At
the rear, the Cutlass has traditional
Oldsmobile vertical taillights,

Instead of Pontiae's 5-spoke
wheels, the Cutlass Supreme has
BES-style alloy spider-web wheels.
These are displayed in open wheel-
wells, minus the Grand Prix's flares,
and the tire size on our International
Series was identical to the Grand Prix
SE. The Cutlass Supreme SL and In-
ternational Series also have Mer-
cedes-style lower body cladding.

The most noticeable distinguishing
feature of the Cutlass Supreme is an
unusual C-pillar treatment, reminis-
cent of the original Mazda RX-7. In
this, the side window glass is brought
all the way back to meet the rear win-

&7
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dow glass, with no external C-pillar at
all. A black edge disguises an interior
structural member. Not only is it
sleek, it’s very different from the oth-
er GM-10s.

Inside, Oldsmobile offers terrific
optional bucket seats nearly identical
to those in the Grand Prix, minus the
adjustable thigh bolsters. The Cut-
lass dash is clean and straight{or-
ward, with a square-cut instrument
cluster and controls on European-
style stalks. The 2-spoke steering
wheel is [at-rimmed, though much
plainer than the Grand Prix's. Door
panels and upholstery are Euro-
style functional compared to the Pon-
tiac's radical chic.

The instrumentation in the Cutlass
Supreme may very well represent the
solution to the ongoing digital versus
analog battle. Spread across the dash
is a perfect replica of six traditional
white-on-black analog gauges, pains-
takingly executed with vacuum fluo-
rescent technology—a technological
tour-de-force that seems to be an ef-
fective combination of tradition and
tomorrow.

Oldsmobile's engineers calibrate
the GM-10 suspension differently
than Pontiae's. The Grand Prix is a
trifle sportier, requiring a bit of
hands-on experience before its advan-
tage in transient response can be fully
exploited. The Olds, in contrast, is

Profiles of our American
Flyer fleet illustrate impact
of perodynamics on
contemporary styling. Buick

more linear in its handling response,
and ingpires instant confidence. The
end result is very nearly the same,
however, though the Grand Prix
might be a tenth or two quicker on a
road-racing cireuit.

Everyday driving iz the same, too.
The Grand Prix seems certain to score
with its younger target market,
thanks in large measure to its bolder
All-American styling and interior,
but that's a matter of taste. Many
buyers will obviously opt for the more
subtle, European flavor of the Cutlass
Supreme—and to be honest, we could
be equally happy living with either
one. It will be interesting to see, a
year or two from now, which group of
buyers turns out to be larger.

Buick Regal Limited

The three GM-10s are a perfect reflec-
tion of General Motors' new market-
ing strategy. The idea is to give each
division a new, more definitive identi-
ty. Thus, Chevrolet is now the youth
division, Pontiac builds excitement,
Oldsmaobile is international and Cadil-
lac is luxury. This leaves Buick to be
the traditional division,

As interpreted in the Regal, tradi-
tion mandates a vertical Buick water-
fall grille, a certain amount of chrome
trim, full-width taillights and optional
wire-spoke wheelcovers. The roofline
is an echo of the turret top used on the

Regal rates a praiseworthy C,
of 0.31, Chrysler LeBaron
Turbo Coupe a surprisingly
high 0.37 and Thunderbird,
the group's spiritual
progenitor, a so-so 0.34.
Grand Prix came in at 0.31

in SE trim, while Cutlass
Supreme was group champ
at 0.30.

SPECIFICATIONS AND DIMENSIONS
PRICE:

ENGINE/
SPLACEMENT

Reatta and Riviera—much more for-
mal than the fastback Grand Prix and
Cutlass Supreme. The overall im-
pression is more of a sophisticated 2-
door sedan than a sports coupe,

The Regal's interior is solidly in the
Buick tradition, with wood-grain on
the door panels, dashboard and steer-
ing wheel hub. The seats are cushy
velour-covered buckets with limited
lateral support, the instruments are
vacuum fluorescent digitals and the
car is available only with an automatic
transmission, operated by a column
shifter.

On the other hand, the Regal is
available with a Gran Sport package
that includes firmer suspension tun-
ing, 15-in. alloy wheels and a leather-
wrapped steering wheel. An exterior
appearance package adds a tasteful
front air dam, rocker panel moldings,
fog lamps and black-out trim. Even
with these sporty options, however,
the Regal seems a trifle dowdy com-
pared to the Grand Prix.

Our test Regal came with optional
195/T0R-15 GT + 4s, included as part
of the Gran Sport package. But even
this is a suspension tuned more for
compliance than hard cornering. The
Regal has a smoother freeway ride
than either the Grand Prix or the Cut-
lass, but doesn't quite measure up to
its cousins in handling and braking.

At the drag strip, the Regal's smaller

MANUFACTURER/ LIST/ o ORIVE MISSION  BASE OVERALL FROMNT.

MODEL AS TESTED [clice) mmm M) LAYOUT TYPE  (in/mm) (in/mm] (in/mm) (in./mm)
| Buick Regal Limited $15,600/ V&, OHV 130 @4B00tpmy font 4-speed 1075/ 1822/ 718/ F50.3/1508
$16,572 17372835 160 @ 3600pm from  auto 2730 4881 1785 R:58.0M473
Chrysler LeBaron Turbo Coupe $1 t 295- L4, SOHC, turbocharged 148 @ 5200 rpm/ fronl! 3-speed 1003/ 184.9¢ 685 FS576/1484
1352212 170 @ 3600 rpm  front to 2546 4B97 1738 R:567.61464
Ford Thunderbird lpﬂl"l SIE.BE‘TI VB, OHY 150 3 3200mm front/ 4-speed 1042/ 2021/ 1.V FSB.AN476
i ) $18,785 30214850 270 @2000pm rear  auto 2605 5052 1778 A:58.5/1486
Oldsmobile Cutlass Supreme 5§15 644 W, OHV 130 @ 4800rpm/ front’ 4-speed 1075/ 1921/ 7.0 FSO.6ME11
£17,883 173/2835 170 @ 3600 rpm  froni to 2730 4879 1777 RBAD1473
Pontiac Grand Prix SE $15.249/ VB, OHV 1‘.!'! gm mpm' fronl’ 4-speed 107.5/ 193.9/ o FSBEN511
$17.528 1732835 from auto 2730 4925 1777 R5A.0/1473

1. Best speed achisved whiie weaving hvough seven oones piaced in-ine, 100 . apart;

spasds provide index
2. G-mmuld
clockwise and thies

&8

[EspONSe.
mllhvdrmmnam-ﬂﬂ circka. Chart numbar nepresants an average of three circuits
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User-friendly Olds wiasn't quite as quick in transitions as Pontiac
Grand Prix. but Inspired instant confidence for most drivers.

diameter (by 6mm) tires loweread its
effective final drive ratio, giving it a
small edge on the Cutlass and Grand
Prix.

It's really quite remarkable how
General Motors’ designers have been
able to give these three GM-10s such
different personalities. We'd predict
that the relatively sedate Regal will
appeal to an older customer than the

Ford
Thunderbird Sport

Next year, the popular T-hird will be
replaced with a new Vé-powered
coupe that will update the current
Bird's svelte lines. The new-genera-
tion T-Birds that came along in 1983
were the first of Jack Telnack's aero
desipns and their success has led di-

Regal's softer suspension and smaller tire footprint limited cormnering
capability, but car’s freeway ride wias best of the three GM-10s,

propels both the Mustang GT and Lin-
coln Mark V11 LEC—the company
has chosen to reinforee the T-Bird's

high-te

image by powering the {lag

ship Turbo Coupe with a 190-hp 2,3-li
ter intercooled turbo Four,
Consequently, if you want a V8
Thunderbird, vour only choice is the
relatively tepid Sport model, limited

to 150 hp, 4-speed antomatic trans-
mizsion, a diseilrm braking system
without the option of ABS, and rela-
tively tame tires—215/TOHR-14 Ea
gle GTs in contrast to the Turbo
['||||||n|--_- 25 H0V R-16%

bold Grand Prix, with the elegant
Cutlass Supreme falling somewhere
between. This is in perfect accord
with GM's Master Plan to give each
division greater individual identity
and its own market niche.

rectly to Ford's enviable position as a
design leader and the most profitable
1.5, car company.

Although Ford has one of the indus
try’s more potent V8 engines in its
arsenal

the 225-hp HO 5.0-liter thit Please burn fu gpoge 108)

T-Bird's claszic Pontlac Grand Prix Cutlass
white-on-black SE: Digitial speedom- Supreme
analog gauges eter, though readily =, ctombines look of
stood out. Seat- readable, seemed in- ® analog nstru-
ing wasn't a consistent with ultra- ments with vacu-
match for Grand sporty appolntments. um flucrescent
Prix and Cutlass, Color-coded control technalogy. for
but delivered switches around attractive solu-
good comfort, irstrument cowiing tion to analog
adjustability. drew praise. versus digital.

TEST RESULTS

STEERING FUEL ECONOMY ACCELERATION BRAKING 700-FT,' SKIDPAD" CARGO® INTERIOR'

WEIGHT TYPETURNS SYSTEM [EPA city. 050 MPH {sec. ) BO-0MPH  SLALOM 20-FT VOLUME SPACE

(11 #] LOCKE-TO-LOCK FRONT/REAR PM test) e-MELE {s8c. (= mph) (my {mph) CIRCLE (&) few, 1) INDEX

2853 o raCk-and F0.5-n. venbsd disc 20 10.05 160 B0.85 B2 15.7 156.0
mnion2 8 R10.0+n. disc 21.28 17.08 @ T9.51

2875 power rack-and- F:10.0-in. venbed disc 20 8.75 173 63.26 78 146 156.49
penion2.5 AT B7-in. drum 20 65 16.54 ity B1.22

| 215 powar rack- and- F:10.1+in. veniad disc 18 8.05 185 55 58 TG 14.6 14097
pinion2.3 A9, 0-in, drum 20160 1671 (i BE.90

J1T5 powar rack-amnd- F:10.5+n, veniad disc 19 10.65 152 61,66 5 16.0 156 47
pinion'2 8 R:10 0-m. disc 21.68 17.72@ TB.TH

3113 power rack-and- F:0.5-n. vanted disc 20 10.60 158 B1.72 A4 15.0 15276
pinian2.8 R:10.0-in., disc 20,91 17.71 @ 78,88

3. Indicalas maximum cargo vwolurme &5 determined by EPA calculations with rear soalbacks
{whan applicabla) in normal position
4. Fronl-seat width = hoeadrom = legroam + rear-seal wadlh = haadroom =

legroom — 1000
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PART & OF A SERIES

BY FRED M.H. GREGORY

HE 50z WERE a wild time for cars in general,
and a period of unrestrained exuberance for
American designers in particalar. Unfettered
by the constraints that restrict automotive de-
signers today, stylists ran amok through a landscape of
fins, chrome and sculpted metal. Dream cars were pop-
ping out of Detroit studios like flowers in spring, Any-
thing was possible, 1t was the Age of Style.

What's that got to do with the cars we'll be seeing in
the future? Well, today it's the same thing all over
again, except the stylists have long since taken to call-
ing themselves designers and we're being assaulted by
anew onslaught of dream cars (or, if you prefer, concept
cars, show cars, cars of the future—they're all the
same) from carmakers around the world. Call it the
New Age of Style.

And if we compare the two periods, we can get more

r0

than just a hint of what real ears might look hike in the
not-too-distant future,

Then, as now, there was a lot of hype, and for excel-
lent reasons. Dream cars are a good deal more than just
designers’ whims. They're earefully ealeulated com-
mereial projects intended to generate publicity, lure
people into auto shows, and raise the general level of in-
terest among potential buyers.

Still, the oceasional dream car does reach production
virtually unchanged—the Carvette is a classic exam-
ple. And many design themes, like multiple headlights
and wraparound windshields, first appeared on exotic
show-stoppers like the General Motors Le Sabre, part
of the Motorama entourage in 1950, and Ford's other-
wordly 1956 Mystere,

The current bumper erop of dream cars, with a bi-
zarre exception here and there, can also yield hints
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| gh clearly not of our time.,

Lincoln’s Machete concept car
[above and opposite] is less radical
i its overall design than many
dream machines and thus closer to
production likelihood. The
Machete's C, is a respectable 0.25.
Pontiac's swoopy Banshee |below)| is
Just under 4 ft. high and sports a 230-
hp 4.0-iter monoblock twin-cam VB,
Look for elements of this design in
future Firebirds.
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CARS TO COME

about what we'll be seeing well into the next century.
And the biggest hint, which comes as no news to any-
one, 15 that everything is going to be "aerodynamic,”
This can be seen as solidly in keeping with the first law
of automaetive design: Form follows profit.

There are no other laws.

After the resounding success of Ford's aero cars, an

automaker deviates from this theme only at its peril.

That means tomorrow’s cars will have softer,
more rounded contours, smoother surfices and,
in some cases, seem @ little chubbier in appear-
ance. [t does not mean that they'll all look alike.
Jack J. Telnack, Ford's vice president for de-
sign, and the man credited with ereating the
aero look, savs, “All birds are aerodynamic,
but they have different missions. You can tell
the difference between a canary and a vul-
ture. All fish are hydrodynamie, but you can
tell the difference between a goldfish and a
ghark. And it's the same thing with automobiles.
They all have different missions, They can all have
aero principles, but all look different.”

And that, after aero style, will be the second
dominant design theme of the future: emphasis of dif-
ference, The failure of GM's alphabet approach to de-
sign {wherethe A,J, X or whatever body was shared by
almost all the divisions and it became all but impossible
for the American car-buying public to tell an Oldsmo-
bile, Pontiae, Buick, Chevrolet or Cadillac from one
another at a distance of more than 10 yards) has ham-
mered this lesson into eorporate minds.

Nor can one discount the increasing dreariness of the
International Style. This is best illustrated by the rise
and decline of Giorgetto Giugiaro's design for the origi-
nal Volkswagen Rabbit. 1t was all flat planes, boxy cor-
ners and erisp lines. The style was appealing, efficient
and correct in an energy-conscious time, when there
wis a reaction against anything superfiuous and exces-

sive. Soon, however, every car in that seg-
ment adopted the look, and after a

few years, with literally

millions of subtle

H



variations populating the streets, it became thoroughly
boring.

To keep that sort of thing from happening,
Bruno Sacco, the design director for

Mercedes-Benz says, “In the future
it will be far more important to em-  §
phasize and outline the design philoso-
phies of marques.”

For companies like Mercedes, BMW
and Jaguar, which have worked long
and hard to develop their own unique look, that may be
easier than for others, particularly the major multiline
Japanese firms and GM. It's something GM has been

aware of for some time, and its recent spate of dream
cars are aimed directly at reestablishing the identities
The (

of its divisions. Corvette Indy is as different from

the Pontiac Banshee as the Buick Sceptre is from the
Cadillac Voyage. GM's viee president of design, Chuck
Jordan, says, “Probably the best example of the direc-
tion we're moving would be the Corvette Imh We
think the shape of the ear has got tnhpihp desigrn.” That
is, the identity will be defined by a car’s total look and
not just by the time-honored practice of adding surface
fillips and gewgaws.

Presumably, that means the difference between a
Pontiac and a Chevy will be more than just a grille and
taillights. Judging from the Japanese dream cars, they
have yet to confront the marque identity problem as
successfully,

There's still a generic quality to most of them, but
some, particularly the playful vehicles like the multicol-
ored Suzuki Jo-Car (a deliberate and apt takeoff on the
word joker) and utility models like the Nissan Jura,
point to a third major trend of the future—the
emergence of completely new cars.

There will be a great many more
models rolling into the marketplace,
narrowly focused on specific uses,
from practical to recreational. Just
look at the Plyvmouth Slingshot, a 2-
seat concept car that combines ele-
ments of dune buggy, commuter car
and sports car. Nothing like it exists
today, but there may be a market for such
a car in a few years, particularly ifit's affordable

Patrick le Quement, director of Volkswage
vanced design studio, sees the coming fmmhunhilmn

12

Chewvy's Venture shows how aerodynamics can be compatible with 4

Offbeat Plymouth Slingshot suggests a dune buggwand-h.rmel development.

this way: “The name of the game will not be volume any-
more, It won't be how efficiently the cookie cutter ean
be utilized, but how to produce different batches of
cookies.”

And the ingredients of these cookies and how they're
baked will also have a great deal to do with how they
look. Tomorrow's designs will be influenced by new
kinds of components, materials and manufacturing
technigques. We're seeing some of this already. Just look
at what designers are doing with the fronts of
cars now that they aren't limited by round or
square headlights. And there's much
mare to come, Tom Gale, Chrysler's
design chief, says, “When vou look
at the speed of material develop-
ment, I think that's one very fertile
area for really changing the way an
automobile appears.”™

To cite specifies, Gale notes, “We're going to see con-
siderable use of glass as it begins to share surface area
that might today be dominated by sheetmetal. We'll see
maore and more of that, and that's really a revolution in
muaterials technology.™

Lighter and stronger materials will also facilitate the
design of modular cars. Gerald P. Hirshberg, vice pres-
ident of design for Nissan Design International in Cali-
fornia, the group that designed Nizsan's new modular
Pulsar, says, "The automobile used to be either right or
wrong when you purchased it. Now it's becoming some-
thing that ean be changed once it's purchased.

That kind of relationship is poing to be ex-
traordinarily meaningful as we
move into the 21st
century.”
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4wd Cadlilac Vioyage |above and right ) Is a rolling development lab,

Ah, the 215t century. It's less than 12 years
away—not long, especially by the way the auto indus-
try measures time, with new models on the drawing
boards—and in the design computers—some five to six
yvears in advance of actual production startup. Which
means that today's designers have a pretty good idea of
what cars of the new millennium will look like. A far bet-
ter notion than, say, fashion designers have about wom-
en's hemlines in the first year of the next century.

But even though they know specifics on what's com-
ing down the 21st century pike, the car designers aren't
talking. While they love to carry on at great length
about their general philosophies and speculate about
the future in broad terms, getting them to discuss spe-
cifies is like trying to get a KGB agent to chat about So-
viet espionage techniques.

Still, the exact shape of a fender, or the look of a grille
aren't really all that important anymore.

John Schinella, one of Detroit's brightest design tal-
ents and director of the new General Motors Advanced
Concept Center in California, maintains there’s some-
thing more important than mere looks: “In the future
there's going to be more emphasis on what the real need

£ -irj-- L. ) [P

of the vehicle is—not just styling. What's that vehicle
going to do? Who's the customer, and what's he going to
do with it? First you establish those premises and then
vou design around them. The way the line is drawn isn’t
going to be as important as clarifying the concept. The
fender shape, whatever, that's going to be a given.
Those will be right, but now the package has got to be
right. What is it that's going to make the customer lay
down cold cash and choose one car over another in the

showroom?"
What indeed. Cataloging the possibilities very nearly
requires a calculator. But that's precisely what makes
speculating about the future of the automobile so
much fun. Anything is possible. ™

Dodge Intrepld sports a glass canopy and midships 2.2-liter 16-valve turbo, 73
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The forces and the physiology
that can hammer a mighty
boxer down for the count.

BY WILLIAM J. HOCHSWENDER
VER SINCE THE Romans conguered
the Greeks and changed boxing from an

Ehunured military discipline into a blood

spectacle for the elite, the knockout has been
the goal of the sport, It is one of the few ocea-
sions in any athletic contest where symbolie
conquest and real conquest merge. It is a kind
of death, a emall sleep, that rarely becomes
real, It ean be sudden and eategorieal—10 see-
onds in dreamland for the loser, absolute vie-
tory for the winner.

It can also be disturbing.

One thinks of Mike Tyson's first round on-
glaught against Marvis Frazier (shown left), in
which a rapid-fire sequence of upper cuts had
Frazier's senseless head jerking and bobbing
eerily atop his powerful frame. Or the recent
Tyson-Larry Holmes finale, where the onee-
dominant former champion was smashed intoa
dazed state before succumbing to a punch that
gnapped his head back violently and sent him
flopping to the canvas like a lifeless doll.

Both of these climaxes illustrate important
biomechanical and medical points about the na-
ture of the knockout itseli—how a fighter loses
consciousness, why some boxers are bigger
punchers than others, what constitutes a glass
jaw, and 2o on. However, even when it comes
to the brute foree of the boxing ring, a knock-
out punch is so subtle and complex that it not
only eludes our senses but baffles the under-
standing of scientists. The so-called sweet sci-
ence still holds its mysteries.

Certainly boxing, like most other sports,
can be appreciated on many levels. The first-
time observer at ringside will see and appreci-
ate a much different prizefight than a veteran
fan, or even an ex-boxer or trainer. Boxing in-
siders convincingly offer bits of wisdom that
challenge the most educated conelusions of
physicians,

Ray Arcel, 88, who has trained 20 world
champions, from Barney Ross and Tony Zale
to Roberto Duran and Larry Holmes, believes
the knockout will always defy analysis. “I've
seen guys go down from a light tap and not
move,” he says. “Of course, generally, there
has to be some power behind the blow, but it's
not how hard you get hit, but where and when
you get hit. I don't think anybody can ever ex-
plainit.”

He cites the example of Jim Braddock whom
he trained to defend his heavyweight title

Mike Tyson, a well-known practitioner of the
knockout punch, plying his trade on the head of
fellow heawyweight Marvis Frazier.
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KNOCKOUT PUNCH

against Joe Louis. “Braddock went out in the first round
and hit Louis on the chin and put him on his back. No one
could believe it, because he wasn't a puncher. But he eould
take it. He had been hit harder by guys with more power,
and he'd survived. But, then, when Louis hit him, he went
down.”

Arcel also recalls a strange episode in the career of Ez-
zard Charles. Charles was a great boxer as a heavyweight
champion, and no one could knock him out—not even
Rocky Mareiano, who fought him to a bloody deeision. But
in the last round of one of Charles’ four fights with Jersey
Joe Walcott, he got hit with a punch, Arcel remembers,
“that could've knocked a wall down. Charles lasted out the
round, but the punch, aleft hook, left an impression.”

The next time the two fighters met, the unstoppable
Charles was in the seventh ruuml flat by a
single left hook that came out of nowhere, and which, Arcel
believes, was a carbon copy of the punch he had earlier sur-
vived. “He just knew somewhere in his mind that it should
have knocked him out."

Medically ?lﬂng

Technically, a knockout punch is simply a form of cerebral
concussion. It results in either unconsciousness or a grog-
gy state that makes it impossible for the boxer to rise from
the eanvas or continue. According to Dr. King Liu, a
sports-medicine researcher at the University of lowa
Medical School, “A coneussion can be defined as a dramatic
loss of conseiousness caused by a disruption of neurons in
the reticular formation in the brain stem.”

This means that when a blow is delivered to the head, it
causes a variation—what Liu calls a high-pressure gra-
dient—between the brain and the spinal cord, a twisting
and tearing of the regulatory cells (neurons) that results in
ashutdown. In other words, the jawbone sends a message
to the brain: Go to sleep.

Barry D. Jordan, M.D., medical director of the New
York State Athletic Commiszsion, divides the knockout

PRE-PUNCH

DELTOID

BICEP
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TEMPORAL
LDBE

JASHULL
INTERSECTICIN

The brain, meninges and attendant blood vessels reside
within the protective shell of the shull,

into four categories of severity. In Type 1, the boxer is
dazed and unable to defend himself—out on his feet. This
commonly results in a technical knockout. Type 2 is when
the boxer is knocked to the canvas and cannot rise before
the count of 10, yet remains conscious. In tym:-?p the fight-
er is knocked unconscious but recovers quickly, Type 4 in-
\folvea al period of unconsciousness,

ordan, who has published original research on the neu-
rulug‘mal aspectn of boxing, is a student of the knockout,
“Basically, what causes the KO is rotational acceleration, a
spinning of the brain,” he says. “Picture the brainas, say, a
mushroom or a cauliflower. During a knockout, the stalk
doesn't move, but the spin at the top causes you to lose con-
sciousness. That's why headgear won't prevent KOs, It
doesn't preclude the acceleration.”

Professional boxers can deliver blows with such foree to
the movable head that the brain smacks against the skull,
tearing nerve fibers, the meningeal sac that supports the
brain and blood vessels. The direction and power of the
blow determines the severity of this tearing.

and culminate with a complex interaction of several
muscle groups in the arm.

EXTEMNSOR

Almndmupm:inh-gtnltﬂnfmﬂpphmﬂm

FLEXOR
GROUP
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SKULL
BEGIMNS
RAPID
ROTATION

MENINGEAL
COVERING
STRETCHES

A blow to the head begins a rapid rotation of the skuil,

Rotation of the brain relative to the brain stem and the collision

bruksing the braln and meningeal covering. of brain with skull results in a knockout.
A question of p nusly,thenghtamnuntuffmmcamal{ﬂ It depends

There are two basic kinds of acceleration: rotational (or an-
gular) and linear (or translational). The former tends to be
caused by roundhouse punches or hooks, the latter by
straight shots. According to Dr. Jordan, linear accelera-
tion, caused by a punch that sends the head straight back,
is not as likely to cause a KO. But, as he points out, “Obvi-

P =

on where it is appli

Refering to T son-Holmes bout, Jordan observes
that the first knockdown, a right to Hnlmsn temple—an
example of linear or translational movement—did cause
acceleration. It left the former champ rubber-legged and
uncoordinated—a Type 1 state. (Please turn to page 112)

ring in 1914 wearing rudimentary Was
protective headgear—along wl'lh a

Indeed,

PROTECTION FOR THE PUGILIST

ED "KID" LEWIS climbed into the  ever. In this early instance, however, the
equipment designed o prevent cos-
metic injurtes, not ward off knockouts.

protecting the puncher was con-
siderad mare important in those early

Triple-density foam encased in leather

fimits head injury, particularly the cauli-
flower ear. Still, no amount of polyure-

days, according to Dan Golumb, chair-

HIGH-DENSITY POLYURETHANE

man of Everlast. He points out that the
first gloves were more than skin-
fight leather mits meant to help a boxer
avoid hand injuries. So much for the vic-
tim. These days, equipment is designed
with the punchee in mind. Multidensity
synthetic foams absorb the loading that
would otherwise be transmitted to an op-
ponent's vitals. Sewing up the thumb
dramatically reduces eye damage.




COVER STORY

New superconductors
rekindle interest in
levitated locomotives.

BY GREGORY T POPE

CONDUCTIVE
ALUMINUM
GUIDEWAY SHEET
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A8 VEGAS, June 1,
2050—With 96 Los Angeles-
bound engers, the aero-
dynamie 1-car train begins its
tlescent from the elevated station.
Hard plastic wheels roll along the
rims of the track, or guideway, and
hum as the train gains speed. Thirty
mph . . .40, , . then the wheels re-
tract into the body of the vehicle as it
reaches a strairht “aceeleration
track,” Suspended a foot off the
guideway, the train gains momentum
until it slices theough the airat 200
mph, hissing lile a huge rigid snake,

We're riding aboard a maglev, or
magnetically levitated train, A long
time coming, this futuristic shuttle
has alresdy nrrived incertain areas of
the world. The technology behind its
flouting magic has been feasible for
over f decade; But only recently have
developments taken place that could
lead to the United States’ first com-
mercial maglev.
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For one thing, explosive demand
for fast intercity transport is stran-
rling urban airports. The potential for

igh-speed ground transport that can
thin out air traffic is beginning to at-
tract attention in federal circles.

One recent mayglev convert is Larry
Johngon, a transportation economist
with Argonne National Laboratory,
“Air traffic may double by the yvear
2000, he warns, “but we've had no
new major airports since Dallas-Fort
Waorth. Maglevs can link downtown
areas 200 to 400 miles apart much
faster than airport eonnections,”

Last year's breakthrough in high-
temperature superconduoctivity fur-
nished another incentive foran Amer-
ican maglev. Suddenly researchers
are scrambling to find work for the
new superconductors, ceramics that
carry f_-!lm'tl‘ir:il}' without resistance
when chilled with liquid nitrogen. One
potential large-scale application:
Powerful vet compact electromag-
nets, The near-term maglevs of the
1860s may [y oo conventional electro-
magnets, But the maglevs of the 21st
century will float on so-called electro-
dynamie suspension systems that de-
pend on big magnets made of super-
conducting materials cooled with
liguid helium,

The new-technology nitrogen-
eooled superconduetors would use far
simpler refrigeration systems. But
both American and Japanese maglev
engineers say they're sticking with
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the proven old technology in the short
term. Why? So far, researchers have
found high-temperature supercon-
duetors brittle and incapable of sus-
taining high electric currents.
They've been most useful in drawing
attention to maglev's intriguing pos-
sibilities.

The maglev story starts in the
19605 when steel-wheeled trains were
[:ushing their physical limits. Japan's
willet train, Shin-Kansen, was the
first to top 125 mph, but its tracks
need nightly realignment, Today's
wheeled speed-recordholder,
France's 163-mph TGV, runs on
tracks that can't deviate by more than
(.16 in. without risking derailment.

Backed by their governments,
American, Canadian, British, Ger-
man, Romanian and Japanese re-
searchers began studies. The motiva-
tions were clear: Besides solving
transportation worries, maglevs
would be environmentally benign,
use Yjpth the energy of electric trains,
and need less maintenanee, thunks to
friction-free locomotion. But in 1975,
while overseas maglev projects took
off, the U.5. initiative was abruptly
prounded by a funding cutoff.

Push or pull

Today, maglev concepts exist in vari-
ous stapes of maturity. They call for
either attraction (electromagnetic) or
repulsion (electrodynamic) suspen-
sion to get off the ground.
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Argund the world by magiev

Las Vegas; Englmd'ulnmmgmtkzs-
mph Birmingham people mover, proposed
for Atlantic City, NLJ.; Japan’s

mkliﬂqnphmm still In

With attraction suspension, the car
carries conventional electromagnets
powered by on-board batteries. The
magnets—eobalt-samarium coils
wrapping iron cores—line the inner
lip of a flange on the car that's slung
beneath the rails. Once powered up,
the magnets in the flange are attract-
ed upward toward the rails, and the
vehicle defies gravity. With the repul-
sion system, magnetic foree generat-
ed by eryogenic coils in the belly of the
train push against an opposing mag-
netic foree in the puideway,

Right now, attraction systems are
closer to revenue operation than re-
pulsion levitation. In Birmingham,
England a low-speed electromagnetic
people mover—the world's only oper-
ating maglev—has shuttled passen-
gers from rail station to airport since
1985. An American company is work-
ing to implement the Birmingham
system in Atlantie City, at New
York's LaGuardia Airport, and even
in the subway tunnels of Manhattan.
Meanwhile, by 1990 Japan's interme-
diate-speed HSST—which carried
Emperor Hirochito among 600,000

a0

Expo "85 visitors—will be whizgking
gamblers from downtown Las Vegas
to the casino strip.

But neither system is designed to
top 125 mph. High-speed electromag-
netie levitation is the exelusive do-
main of Transrapid. A product of a
government-supported West German
industrial consortium, Transrapid is
the only high-speed maglev that is one
reneration away from commercial re-
ality. In December 1987, a 196-seat
prototype set a maglev speed record
of 252 mph. How does Transrapid
reach its breakneck velocity? Like all
maglevs, its propulsion system is
based on a linear motor. Consider an
ordinary rotary-type magnetic mo-
tor. Current-fed coils on the external
stator produce a coordinated magnet-
ic force that turns the internal rotor.
Now imagine cutting the motor and
laying it out flat. Instead of rotating,
the magnetic force races along a line.

In Transrapid, wayside power sub-
stations feed current to the guideway.
A computer tracks the position of the
train and energizes only the section of
the guideway over which the train is

moving. The current surges through
3-phase windings along the bottom of
the twin rails, generating a traveling
magnetic foree.

e train rides like a surfboard on
this magnetic wave, which grips and
propels the vehicle's levitation elec-
tromagnets. Speed is controlled by
adjusting the voltage and frequency
of the guideway current. This current
also induces currents in supplemen-
tary coils on the vehici&—tﬁus& coils
charge the on-board batteries. Mean-
while, a second set of magnets keeps
the train aligned with the rails.

But there’s one major drawback in
an electromagnetic suspension sys-
tem like Transrapid—inherent insta-
bility. The attraction force becomes
stronger if the vehicle's magnets ap-
proach the rail. Keeping a constant
clearance gap—about % in.—is essen-
tial. For Transrapid, that has meant
very precise track eonstruction and a
complex suspensgion control system,
Sensors constantly monitor the gaps
and send information to a micro-
processor that adjusts the current
flowing to the electromagnets. If
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A study in contrasts: In Japan's MLU (left), onboard magnets lift, guide and propel train.in  [© =
West Germany's Trarsrapld [right |, propulsion winding also lifts levitation magnets while ,,.
separate magnet-rail matchup provides guidance and emergency braking.

track flaws or vibrations bring the
magnets too close to the rail, power is
lowered and the attraction force
weakens,

Attraction levitation—though a
more mature technology—may be
overtaken by repulsion levitation be-
cause of the stability problem. At the
moment, two repulsion-mode sys-
tems look most promising for high-
speed applications, One is a full-scale
experimental Japanese maglev: the
MEU. The other is Magneplane, the
radical American design mothballed
in 1975 after the cash flow dried up.

Electrodynamie, or repulsion, sus-
pension works like this; A current
runs around a moving coil that passes
over a stationary coil. The current
triggers magnetic flux which pene-
trates more and more of the passive
coil as the moving coil passes over it.
As long as the magnetic flux through
the passive coil is either increasing or
decreasing, it induces an opposite cur-
rent in the passive coil which repels
the moving coil. That repulsion gener-
ates lift. Only when the moving coil is
directly over the passive cail is there
no change in flux. The repulsion
weakens, causing drag.

MOVING CURRENT-
CARRYING LOOF

~ OPPOSITE-FLOWING
INDUCED CURRENT

CRYDGEMIC

PROPLILSION!
GUIDANCE
UNDER-
FRAME
GUIDANCE]
BRAKE RAIL
SUPERCONDUCTING
MAGNET

Put a series of coils on a moving
maglev vehicle and stationary coils in
a puideway, and yvou have an electro-
dynamic suspension system. The fast-
er you go, the less time the moving
coils spend directly over the passive
coils. That means that electrodynam-
ic drag, unlike aerodynamic drag, de-
creases with increasing speed. Like a
plane at takeoff, an electrodynamic
maglev rolls on wheels until it's mov-
ing fast enough for lift to overcome
drag—usually at 40 to 50 mph.

But the real benefit to electrody-
namic suspension is its natural stabil-
ity. The repulsion force increases
sharply if the vehicle coil approaches
the guideway coil. Moreover,
equipped with powerful supereon-
ducting magnets, the trains can float a
foot off the guideway. That's more
than enough room to tolerate guide-
way flaws.

Since the early 1970s the Japanese
Railways Group (JRRG) has been test-
ing repulsion-levitation vehicles, the
latest of which hit 250 mph. The sys-
tem has basic electrodynamic suspen-
sion: passive coils sunk into a conerete
guideway, with superconducting
magnets on board the vehicle. Mount-

ED
DECAYS

ed along the vertical sides of the
puideway—{face-to-face with the so-
perconducting magnets—are coils
linked by cable. Charged in rapid auc:-
msmun they whisk the vehicle rF
d. Magmetic fields generated by
t ese gide ecoils also keep the vehicle
lined up above the levitation coils.
The Japanese maglev has farther to
go to reach commercial reality than
Transrapid. On-board refrigeration is
still a major hurdle, Thnugﬁethey use
much less power than Transrapid's
electromagnets, the superconducting
magnets must be chilled reliably to
-452° F. That requires complex, main-
tenance-intensive liquid-helium eryo-
genics. JRG engineers have made
progress in shrinking the ervogenic
apparatus, and they are currently ex-
perimenting with an integrated mag-
net-cryostat cassette,
Maneuverability is another gues-
tion mark. The Japanese have tested
their train only on a straightline run,
whereas the Transrapid test track in-
cludes loops that the train handles
easily
Even farther down the line is Mag-
neplane, the United States' best hope
{ Please turn bo page 114}

OPPOSITE-FLOWING
INDUCED CURRENT

Repulsion levitation simplified; Current-carrying loop |as in a magnetic coll| moves over stationary passive ground loop. Lift occurs when mag-
netic flux penetration |in red | increases or decreases. Drag occurs when moving loop s directly overhead and diminishes at higher speeds.
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OFFSHORE

'BY JOE SKORUPA
Boating/Outdoors Editor
PM Photos Dy Skip Gandy

LUEWATER fishing is seri-
ous business, To a crew out in
the rollers of the Gulf Stream

or an offshore canyon, a boat is much
more than a recreational toy. Tt's a
fishing machine.

Buats like these are held toan
exacting standard, a rigorous combi-
nation of seaworthiness and fish-
fighting support known as fishability.
And that's exaetly what we looked for
in-a fleet of top walkaround cabin
models recently assembled in Miami.

The five offshore test boats were
ot fitted with twan, eounter-rotating,
150-hp Yamaha out boards, and put
through a battery of tests. The boats
were the Aquasport 250 Express

Fisherman, Grady-White Sailfish

255, Hydra-Sports 2500 WA, Pursuit
2550 Cuddy Cabin Outhoard and
Seawolf 26 Walk Around Cuddy.

We solected our winner after a se-

POWER PLAY-

Salt spray flies as we make a blue-water assault
on five wave-busting fish battlers.

ries of speed tests, measurementsands
observations, but our ultimate erite=
rion was fishability, aunifiedblending ==
of sport-tech form and function. . %

he boats in our test fleet earvied
dream-machine price tags—3$40,000
o $50,000. But 't]i’e value was there in
terms ufimj.wesgiﬂ-‘.& performance and.
quality of design and workmanship
—much of it reflécting the signsof
hand eraftsmanship rather than the
assemhbly line.

Gra te Sailfish 255
It's easy to see why Grady-Whites are
limitéd-production boats. The Sailfish |
256 ﬁniﬁg{!d ahead of the fleet infiveof
the eight ranked categories and sec-
and in top-end speed. This combina-
tion of earaful design and outstinding
performance made it the boat our test

team would most like to take offshore’

for trophy billfish.

Hull re-entry after a prop-out water
leap is about to be tested by the
highflying Seawolf 26 WA Cuddy.
Racing for open sea (left. from the top)
are the Seawolf 26, Hydra-Spors
2500 WA, Aquasport 250

Grady-White Sailfish 255 and Pursuit
2550 WA Cuddy,







OFFSHORE POWER PLAY

PURSUIT 2550 CUDDY CABIN

Most impressive were the test win-
ner's remarkable seaworthiness and
masterly fit and finish. The Sailfish
256 knifed through rollers like a Mer-
cedes of the water, [t ran with an ex-
ceptionally soft re-entry through the
chop and its reverse chines threw salt
spray well away from the cockpit.

Superb attention to detail showed
in the built-in tackle box, washdown
pump, molded-in anchor locker, fold-
down, motor-well bulkhead and well-
appointed hot/cold galley.

he boat's wide 9-ft. 6-in. beam,
gave it room to post winning numbers
in stowage, cockpit, cabin and sleep-
ing pad space. But it also added
weight, which aceounts for the 4375-
pound boat’s last-place times on han-
dling and hole-shot runs.

TESTPARAMETERS

Each boat was propped and luned by
Yamaha, All were equipped with twin,
counter-rotating Yamaha 150-hp out-
boards. Top-end, acceleration and per-
formance course figures are the result of
averaqing four test runs for each boat
with two adults aboard and matched fuel
loads. The performance course began
from a dead stop and included full-
throttle 90° and 180° tumns. Test

site was Biscayne Bay, Miami

High windsereen with opening side
vents, splash cover on gauges, and en-
closed radio box were nice helm
touches, although throttle was a bit
too high and forward for comfortable
access to wide-open position.

Price was another category where
the Sailfish 255 led the fleet, about
$49,000 (with twin Yamaha 150s, rough-
ly $16,000), but our winner allows no
compromise on quality and the result
is the consummate fish battler.

Pursuit 2550 Cuddy

Fleet-leading top-end speed and see-
ond-place finishes in acceleration runs
and performance course times made
the Pursuit 2550 Cuddy a driver’s fa-
vorite. [t was a solid wavebuster in a
choppy sea and a dry one, too, due to

= e

OVERALL RANKING MAKE'MODEL

1. GRADY-WHITE SAILFISH 25

its well-placed reverse hull chines.

From its distinctive pearl-gray hull
to its hinged motor-well bulkhead,
which keeps out water and engine
noise, the Pursuit showed a thought-
ful eraftsman’s flair. Through-gunnel
aft cleats with hawse plates, rubber-
sealed hatch locks, big self-bailin
SCUppers, plexiiglass gauge cover an
molded-in gas fill were among many
outstanding design details.

Visibility forward was good, except
for an annoying windshield wiper mo-
tor. View of two dash-mounted moni-
tors—showing rpm, oil level and trim
level—was also fine. But looking
down to check gide-mounted gauges
—gas, oil pressure and voltmeter
—took some getting used to.

The cabin was somewhat dark, due
tothe selection of small, opening cross
hatehes, but ventilation was good be-
cause of | entryway and skylight
hatches. Sleeping pad was second
largest in the fleet.

The superbly crafted Pursuit was
second to none in perhaps the most
important area—it placed within the
top three in all test categories, the
most consistent boat in the fleet.

Hydra-Sports 2500 WA

Outstanding offshore performance is
the name of the game for the Hydra-
Sports 2500 WA, which ran as

2. PURSUIT 2550 CUDDY CABIN

LOA/Beam Weight/ Fuel Capacity

25'4°1147/4375 Ib./ 198 gal.

24'9102°/3400 1b./149 gal.

Cockpit Area (5g. L.} Ranking

54,941, open, obstruction-free space

53.6'3, roomy. with oplonal padded saating areas

Stowage (cu. fL.) Ranking

44,76/1, immaense insulated boxes (o siore fish

28,3473, adequate for lish, less so lor gear

Cabin (cu. f.)/Ranking

183.51, copious with all the comiorts of home

168.273, somawhal dark, bul good ventilation

| TopEnd (mph)/Ranking

A45.382, surprisingly swilt for its weight

45.881, eals up water batween fishing spots L

Acceleration 0-35 mph (sec.) Ranking

6.82/5, heavy hull held it back

6.35/2, jumps up on plane

Performance Course (sec.) Ranking

35.86'5, sluggish bul smooth as a Mercedes in a chop

33.58:2, smooth, ratiie-free and dry at speed

Skeaping Pad (sq. i) Ranking

46.16/1, only boal hal sleeps 3 comfortably

41,8572, spacious for 2

Fit-and-Finish/Ranking

Uncompramising from plush caben to stoul hardwara1

Supert attantion to detail 2 (tied)

Price as tested (including twin Yamahas)

549,000

543,000

Address

Three-hundred
horses of counter-
rotating Yamaha
power gave the
boats a highly
maneuverable,
torgue-free ride.

Grady-White Boats, P.O. Box 1527,

Graanville, NC 27835, (919) 752-2111

Step-up seat deck
offers superb
forward visibllity.
Controls and
dash gauges

are easily
accessible,

52 Yachts, 725 E. 401h St
Helland, MI 49423, (616) 392-7163

Side-mounted
panel takes
getting used to,
but visibility
foward and
seat comfort

are superb.
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smoothly as a sports sedan through
the rollers and tied with Pursuit for a
No. 2 ranking in overall fit and finish.

Despite middle numbers in accel-
eration and top-end speeds, the 2500
WA blew away the competition on the

rformance course. Out in the chop,
it knifed dryly through the waves
with a soft hull re-entry.

Stowage space, which had lots of
room for tackle boxes and coolers,
was notably generous, second largest
in the fleet. Sleeping pad was ade-
quate. But total cabin space and cock-
pit area, although well laid out,
weren't among the leaders.

Molded fiberglass, teak and outfit-
ting work were cut, finished and sup-

rted to perfection. We especially
iked the big self-bailing scuppers,
stout hardware, well lit and ventilat-
ed cabin, wing vents in windsecreen,
heavy-duty nonskid deck surface, and
molded-in anchor locker.

Command station was among the
best in the fleet and exceptionally
user-friendly, with a high, tight
gauge pattern on the dash, excellent
forward visibility, comfortable throt-
tle position and large open area for
additional electronic instrumentsa.

With the second-lowest price tagin
the fleet, the Hydra-Sports 2500 WA
is among the highest in offshore,
wavebusting value,

i~ 1

3. HYDRA-SPORTS 2500 WA

BT

GRADY-WHITE SAILFISH 255

Seawolf 26

The beauty of a walkaround cabin is
that it provides shelter from the ele-
ments, plus a 360° fishing radius, two
areas where the Seawolf 26 places
special emphasis.

Second-place finishes in cockpit
areaand cabin volume, which includes
the tallest standing headroom in the
fleet, gave the Seawolf room to fight
fish and space for creature comfort.
Stowage, however, was the smallest
of the fleet, as was the sleeping pad.
And the cabin, despite its roominess,

was dark and exposed a fair amount of

naked fiberglass,

Sports-car speed and handling may
not be vital in a fishing boat and they
aren't strong points for the Seawolf.,

\ . Top-end, hole-shot

4. SEAWOLF 26

and performance course results were
off the pace. Hull re-entry in the chop
was alzo a bit hard, mﬁ: noticeable
rattling and cabin flex.

Minor problems at the helm were a
slightly obstructed forward view due
to the tall cabin, low throttle and
sightline obstruction of gauges. The
driver has a step-pad to increase for-
ward visibility while standing. Com-
panion seat needs one as well. Both
need footrests in seated position.

On the upside, the Seawolf was a
fundamentally solid fishing machine.
The brand-new boat’s design glitches
are correctable and will likely be
worked out as this model in Watkins
Yacht's new powerboat line finds its
niche in the market.

turi to parge 136 )

Ty . .-_.
5. AQUASPORT 250 EXPRESS FISHERMAN

25'/967/3200 1b./164 gal.

2510710274150 b,/ 195 gal.

26'4°/96°72000 Ib. 125 gal.

45,35/, adequato space, opan kyoul

54.68/2, plantiul ighiing room

£0.1/5, smakas! by las

42.83/2. large tish boxes and rounded livewsll

25.9/5. large oval livewsll, surprisingly small fish box

26.15/4. limited space in fish boxes

143.22/5, small but comforiabile

177.78/2. extraordinary standing haadroom

146.85/4. although smal, bright and well veniilated

#44.573, fast enough 1o cover a wida range

43.38/5, off the pace bul won't ba noticeabla in rollers

43.88/4, ast enough for fishing and recreational use

6.68/4, wilhin a lractson ol the leades

B.46/3_ not far off despile second heaviest hull

5,881, it laapad oul of waler al touch of thiroitle

33,151, superb handiing makes up for raw speed

35.074, tended to misbehave in hard tums

34.4373. hole-shot spesd made up tar misbahavior

29.31, sufficient for overnighiers

38.18/5, lunciional but smallest of flesl

36.03/4, adequata for 2, no more

Shows a craftaman's touch/2 (lled)

MNeeds to eliminata ratikng and cabin Rex3

Sporty good looks, bul unsophisticated detafing'd

$41,000

$44,500

$38,000

Hydra-Sports, 100 Oceansids Dr,,

Watkins Yachts, 12645 49th 51 N.,

Mashwille, TH 37204, (B15) 385-3852

Outstanding

gauge patterm
and control
positioning.
Plexiglass splash
cover is a

nice touch.

o tight against

Clearwater, FL 34822, (813) 573-3684

Throttle low and

gurmwale, Plenty
of room lor
additional
electronic
Instruments.
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Aguaspor, 7925'W, 2nd CL.
Hialeah, FL 33014, (305) 622- 1821

Throttie bangs

| into wheel. i

But superb
gauge sight-
lines and
accessibility to
other controls.
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New golf clubs tee off with the
latest in aerospace technology.

BY BRIAN McCALLEN h

FULLY appreciate the wealth of new golf ¢lub
configurations on the market, it is important to un-
derstand the essential nature of a golfer. Golfers are

embarked on a lifetime quest for improvement. In the
typical golfer's mind, most of this improvement is linked to
increased distance and better accuracy. Therefore, golf
club produets that promote the two are sought out by seri-
ous players seeking the competitive edge, especially if
their wallets can handle the price.

In the end, of course, high-tech equipment can carry a
golfer only so far, In the words of one prominent golf in-
structor, “If golfers spent halfas much time grooving their
swings as they do shopping around for the latest game-im-
provement equipment, they'd be much better off. You .|
can't buy better golf shots. " '

DIFFERENT
STROKES

No, but you cantry. Here's a roundup of the latest in golf
shafts and clubheads.

The shaft

In the same way that the wings of a plane are far more
crucial to flight than the fuselage, the s?lafl is the most im-
portant part of the golf club because it transfers energy
generated by the body to the clubhead. After a disappoint-
ing debut in the early 1970s, graphite has re-emerged as
the top component in golf club shafts.

Graphite, a soft black lustrous carbon that is created
when polyacrylontrile fiber is heated in an inert atmos-
phere at temperatures approaching 5000° F, is usually
combined with epoxy resin to form a composite. The
graphite portion of this matrix is manufactured into a
threadlike form, with each strand containing more than
10,000 individual filaments. There are 860 miles of graph-
ite fibers in a single golf club shaft. The more times these
filaments, which are one-tenth the diameter of a human
hair, are subjected to the pyrolysis process in which hy-
drocarbon-type materials are burned, the higher the ten-
sile strength. The higher the grade, the more costly and
stiffer the composite thread becomes. Several manufaec-
turers also use boron (boron tetrachloride gas mixed with
hydrogen and heated to 2000° C) in their graphite compos-
ites. Boron is twice as strong and twice as stiff as steel, yet
is only one-third the weight.

[top), which have visual clues

Early graphite shafts suffered from two major prob- painted at an angle on the
lems: First, the tensile strength of the raw material uti- cubtace grooves. While
lized was so low that the torsional properties of the shaft m"'mm o
could not be controlled. The shaft was simply too whippy. “mm‘“ m"‘“’" (lett)
Second, these lighter-than-steel shafts encouraged manu- optimizes weight and flex.
facturers to use heavy clubheads in order to maintain tra- Makers of the Power Pod
ditional swing weights. This combination only increased |above| claim an BO-percent
the instability of an already unstable golf shaft, increase in club face area.
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The Matzie Swing Tralner helps
golfers master proper swing path.

NEW=-TECH GOLF CLUB SHAFT

ANGLED COMSTRLECTION
FOR STABILITY

BOROMNIGRAPHITE
FIBERS

LOPGITLADINAL
CONSTRLICTION
FOR STREMGTH

In-line boron/graphite adds strength to Yamaha's
graphite shaft. Angled construction fights tivist.

According to Frank Thomas, technical director at the
United States Golf Assn., today's manufacturers are
learning how to use graphite to change the torsional char-
acteristics of a shaft by varying the orientation of the fi-
bers (as seen in the illustration above right).

According to manufacturers, golfers can expect two ma-
jor advantages from playing a set of graphite-shafted
woods or irons, The first is a better swing plane and squar-
er contact resulting in greater distance and straighter
shots. Second, graphite fibers, unlike steel, act as an insu-
lator rather than a conductor of vibration.

In addition, the average nominal weight of a graphite
shaft is 85 to 90 grams. A typical steel sﬁaﬂ. weighs in at
120 grams, Extra weight can be transferred in graphite-
shafted clubs to the clubhead, resulting in greater mass
behind the ball and increased distance,

The second most hlgﬂ valued shaft material on the
market is titanium. According to Ti-Shaft spokesman Dale
Humphrey, the new shaft was designed by an engineer
who used a computer to select the best material available
for a golf shaft regardless of price. With weight, strength,
low torque and other considerations factored in, the an-
swer came back “titanium.”

The new Ti-Shaft is an improvement over an earlier tita-
nium-alloy tube introduced in 1976. In the new shaft, the
structure of the alloy is alipned in a radial direction durin
the forming process, producing better dimensional an
shape . And like graphite, titanium-shafted
clubs are being sold tﬂday for far less than their introduc-
tory price. Some complain that titanium-shafted clubs
have the feel of a fungo bat, but they are popular with sev-
eral tour pros and may carve a niche in the market.

The clubhead
Clubheads have come along way from the days when Scot-
tish professionals carved beech, apple and pear wood into
long-nosed clubs faced with leather to soften the shock of
impact. Today, graphite, steel and even ceramics are be-
ing used in the manufacture of game-improvement woods.
Although the steel-head drivers and fairway woods that
have taken the market by storm propose to be new, they
are not. The first metal wood appeared in 1906 and
flopped. Aluminum-head woods were in brief vogue dur-

Distance: Is It Skin Deep?

r-IEAIWEHTISEMENTfm Baost Enterprises’ Condor, & so-
noncanforming golf ball, promises the kind of consistent

400-yard WMWWWMWWM
lete. “The physics are there,” according lo a Bost spokesman, who
cites 3 grams of added weight and a size reduction of five ane-hun-
dredihs of an inch for the Condor's Iofty performanca.

Professional golfers and golf tour administrators don't see it that
way, Clearly rutfied by this effort to soup up the goll ball, Frank
Thomas of the United States Golf Assn. says, "'Distance should be
earmed with skill, not bought in a box."—T.C.

Makers claim that smaller size and added weight may give the |
1-piece nonconforming ball [right] added performance.

rior feel and elick at impact. They remain the choice of
many better players to this day.

Though most major golf club manufacturers now carry
metal woods, the top producer is Taylor Made, which first
attracted attention with its line of Pittsburgh Persimmaon
clubs. These hollow stainless-steel elubs are perimeter-
weighted away from the center of gravity to reduce torque
and twisting on off-center hits.

While perceived primarily as a shaft material, graphite
is also being used in clubheads, both woods and irons. In
general, there are two types of graphite heads: 1) Powder
graphite or short fiber graphite pellets mixed with epoxy,

ing the 1940s, but kiln-dried, oil-hardened persimmon  preheated to a melted state, and then injected under pres-
wood heads were the clubs of cl':mce because of their supe-  sureinto a closed mold; 2) Long { Please turn to page 107)
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TOOL TESTS

Workshop Warriors
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A Cut Above

F ALL THE POWER miter

saws introduced over the past

few years, the new DeWalt
Crosscutter is the most impressive.
First, it's a compound miter saw so
that you can crosscut, miter, bevel
and cut tricky compound angles.
Quality construction is visible
throughout including an all-ball-bear-
ing, 11%-amp, 6600-rpm motor, a
heavy-duty, die-cast aluminum basze
and rotating, slotted worktable. Most
impressive, however, are its cutting

capacities which are outstanding for a
comparatively small saw. In fact, the
Crosscutter weighs just 32 pounds.
Although the saw uses a rather
small 8%-in.-dia. blade, it can cross-
cut through a Z2x10at 90°. At45°, it can
miter-cut a 2x6. The superior cutting
capacities are due to the Crosscutter's
unique telescoping head. The saw
head extends on two parallel steel
rods to reach out over wide work-
pieces. Lower the spinning blade into
the work and then push back toward
the fence to complete the cut. To cut
narrow workpieces, simply lower the
blade as with a standard miter saw,
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TOOL TESTS

TRIGGER
SITCH

Shown here with its major parts identified s the new De\lalt Crosscutter. It's aversatile, com-

GUARD

FETRALTABLE

GLIARD

pact, 8'4-in. power miter saw that can crosscut through a 2x 10 and miter-cut a 2xb.

To crosscut a wide board, first pull the handie
to extend saw head. Then, start the saw,
lower it and push back toward the fence.

Since the saw cuts on the push
stroke, it's equipped with & negative
rake-angle blade. The blade's 24 car-
bide-tipped teeth tilt backward 15°.

The saw head pivots left and right
for cutting miters up to 45°, There are
positive stops at zero, 15°, 22.5%,
31.62° and 45°. For bevel cuts, the

with the Crosscutter. Set pos-

maolding Is easy
Itive stops at 31.62° miter and 33.85° bevel.

head tilts 45° left and right. In addi-
tion, the bevel scale has a mark at
33.85° This odd angle is used to cut
erown maolding to the proper angle.
Set the bevel indicator at 33.85° and
the miter scale to 31.62°, and the saw
will cut the exact compound angle
necessary for %0° corners.

Portable Power—No Strings Attached

S A LONG-TIME fan of Dre-
mel's superversatile Moto-Tool,
I was anxious to try the newest mem-
ber of the Moto-Tool family, the Free-
wheeler—a cordless rotary power
tool. After testing the tool thorough-

98

ly, I certainly was impressed,

This tool weighs about 1 pound and
is powered by five nickel-cadmium
batteries that are sealed in the tool's
tough plastic housing. A plug-in
charger brings the batteries to full

Slotted miter arm pivots left and right for mi-
ters up to 45°, Nine positive stops ensure ac-
curacy for the most frequently cut miters.

Adjust the bevel angle of the saw by adjust-
Ing the bevel lock knob. Note that the saw
head s mounted on two parallel steel rods.

Accessory holddown camp, attached to the
left fence, s necessary when cutting work-
pieces too short to hold safely by hand.

The saw’s cutting capacities are:
crosscut—2% x 9% in., miter—2% x

t accepts a € SLATIE oto-
Tool bits and aceessories to cut, sand,
rout, engrave, carve, polish, grind,
drill and saw a wide variety of differ-

ent materials. And since it's cordless,

POPULAR MECHANICS ® JLINE 1988



Cordless Freewheeler comes with a plug-in
charger. The 2-speed tool—15,000 and

20,000 rpm—recharges in about 3 howrs.

The versatile, cordiess Freewheeler excels at
numerous home and shop jobs. Here, It's
used to remove rust from a car door panel.

the Freewheeler is especially useful
for working where dragging an exten-
sion cord isn't convenient or possible,
guch as on a roof, boat or in an attic or
camper. It's also handy for arts and

Keyless chuck malkces changing bits quick and

easy. Push shaft-lock button forward with
index finger and then loosen chuck by hand.

Compact size permiis sharpening lawn-
mower blades without removing blade. Be
sure to disconnect sparicplug wire first.

crafts projects where a trailing cord
would get in the way.

The Freewheeler and charger cost
ahout §71. The Freewheeler is also
available in a convenient kit (394)

Freewheeler is also available in a corvenlent
kit that consists of a plastic charging stand/
storage tray and 30 versatile accessories.

which includes the tool, charger, plas-
tic charging stand/bit storage tray
and 30 accessories. For details, con-
tact Dremel, Marketing Dept.—FPM,
4915215t St., Racine, W1 53406.

- \\
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~ln.-dia. blade removed and three sizes of football-
wiood biscults are made of compressed beech.

Biscuit Recipe

ISCUIT joiners, also called plate

joiners, provide a fast, accurate
and very easy way to assemble many
basic wood joints. A few vears ago,
biscuit joiners started to make the
transition from professional shops to
the home workshop, However, the
high cost of a typical biscuit joiner has
excluded many woodworkers. I re-
cently tested the new Freud joiner
and found it simple to use and afford-
able. Its list price is $285, but it's com-
monly sold for less than $200.

The tool consists of a compact, 5-
amp motor that powers a 4-in.-dia., 6-
tooth, earbide-tipped blade at 10,000
rpm. A spring-loaded, sliding base
and adjustable fence align the blade
with the workpiece edge. To form 45°
miter joints, reverse the fence.

To use, simply push the tool into
mating edges to make semicircular
grooves. The grooves accept a foot-
ball-shaped spline, called a biscuit,
made of compressed beech. When

(Please tiwr fo page 118)
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WEEKEND WORKSHOP

Matched Set

ting a weekend alone in your

shop, then we've got the solu-

tion. Just leave POPULAR ME-
CHANICS open to this page on the
kitchen table. Once the rest of the
family gets an eyeful of our two solid
cherry tables, they're liable to lock
you in the shop until the tables are
done.

Both are interesting departures
from the norm. The 3-legged table is
ideal for the hall, foyer or against a liv-
ing room wall. If you're looking for
more surface area, the unique 5-
legged table will provide an exciting
accent to any room. Both tables fea-
ture similar construction techniques
and joinery. So, once you've built one,
the second will go that much easier.
And, they can be made with ordinary
portable power tools.

The tabletops and rails are all made
from nominal 1-in. stock. This typical-
ly measures ¥, in. thick. However,

l F YOU'RE having trouble get-

be sure to check the actual thickness
Color photo: | R Rost
Black-and-white : Rosano Capoiosio

Technical art: Eugene Thompson

1 Plane one edge of each tabletop board
straight and square before ripping. Use the
longest plane you have for best results.

POPULAR MECHANICS @ JUNE 1988

of your material and adjust our speci-
fications if necessary.

The legs are shaped from 1%-in.-
8q. cherry. Buy 2-in. lumber for these
and, if possible, have your dealer
plane the stock to 1'% in. thick. If this
isn't possible, then square the stock to
size with your eircular saw.

The 5-legged table

Prepare the 1-in. stock for the table-
top and rails by using a hand plane to
trim one edge of each board straight
and true. Clamp a straightedge guide
parallel to the trued edge of each
workpiece to serve as a guide for your
eircular saw. Rip the tabletop stock to
roughly 5 in. wide and rip the rails ex-
actly to width. Smooth all edges.

The top is made by edge-gluing sev-
en boards. Draw a full-size outline of
the top on paper and lay out the posi-
tions of the boards to determine their
lengths. Crosscut each board slightly

Iurﬁer than necessary,
ext, position the pieces edge-to-
edge on your worktable, Because this

top is large and it’s usual to expect
wood to shrink slightly after it adjusts

& Use astralghtedge tacked In board's

waste area—parallel to finished edge—to
guide circular saw when ripping towidth.

to the dry air in your home, the top is
held to the rails by only six screws
near the central glue joint (see draw-
ing). This allows the remaining sur-
face area to move freely. Place the
boards so that the wood's annual
rings—seen on the board ends—point
upward. In this way, any drying out
will cause the boards to press tightly
against the rails.

Lay out the outline with chalk and
letter the boards for identification
when assembling. Mark the dowel po-
gitions on each joint and use a dowel-
ing jig to bore the holes. Glue the top
together in two stages (photo 5).

After the glue has dried, place the
top good side down on your worktable
and mark the cutting outline. Use
your circular saw guided by a
straightedge to cut to the outline
{(photo 7). Then, smooth both top sur-
faces with a hand plane or belt sander
and clean up the saw marks.

Making the legs

Construet the leg tapering jig as
gshown in the drawing. Crosscut the
1¥e-in.-sq. leg blanks 6 in. longer than




their finished dimension. Place a leg
blank in the jig, tape back the blade
ard on your circular saw so it won't
interfere with the cut and adjust the
blade depth. Don't forget that the
guard has been fixed in this position
when you finish each cut. Do not move
the saw until the blade stops rotating.
Make the first taper cut stopping
short of the leg end as shown in the
drawing. This leaves the waste in
place for support when the next cut is
made, Then, rotate the blank and re-
peat the cut. After cutting two tapers
on each leg, use a right-angle guide to
cut the legs to length (photo 11).
Smooth the sawn surfaces.
Construet the jig for routing
gled mortises in the legs fr¢
stock. Keep the beveled eutoff
later as clamping cauls and fo

WEEKEND WORKSHOP

port shim for this jig. The jig shown is
dimensioned for use with a %, g-in. off-
set template guide and a Y%-in.-dia.
straight bit.

Rout angled mortises on one face of
each Ieﬁhen, remove the plywood
template and stop and secure them at
the other end of the jig for routing the
remaining mortises.

Table

First, cut a template to hold each leg
in position at the corners (photo 13).
Tack the template at one corner, hold
a leg in place and trace the outline of
the ler end on the underside of the

Next, glue two legs to one rail. Use
the cutoffs from the mortising jig as
clamping pads and place wax paper
under the assembly to prevent excess
glue from securing the legs and rail to
the top. Then glue up a leg assembly
for an opposing side (photo 14).

After the glue has set on the first
two units, glue the third connecting
rail in place and elamp. Let the glue
set then glue and clamp the fifth
leg and fourth rail in position. Finally,
add the last rail in the same manner.
Mark the centers for the screw pilot
holes in the top and bore. Then, screw
the ton in place.

finished the table with a coat of
min Moore Cherry Penetrating
followed by two coats of Satin
1 Varnish. The underside of the
as given a coat of sanding sealer.

& Keep the same side of doweling Jig on
working face of each board to ensure good

alignment. Tape on bit acts as depth gauge.

from—the outline. Lise a sharp blade.

10 Rotate the leg blank to cut the second

taper. Note that blade guard Is taped in re-
tracted position. Work with extra care.

102

§ Assemble top in two stages. Lightly
clamp flat, sturdy cauls across joints with

B Smooth the tabletop surfaces with a beit
sander or hand plane for a good connec-
tion to ralls and a smooth, flat top surface.

mll

1 A Tshaped right-angle guide alds In
legs squarely to length. Clamp two
together and cut In one pass.

H

& Make a cardboard template of the 108°
corner angle to aid In laying out the table
outline on the underside of the tabletop.

@ Cut leg tapers with a circular saw. Stock

Is hveld in Jig and saw is guided by a straight
strip. Stop cut about & in. from the end.

o
il

12 Angled mortise Is cut on this jig. Ply-
wood template guides width and length of
cut, Uise i-in. bit and template guide.
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13 Corner template helps position the
legs. Draw outline of each leg end and
measure correct rail lengths between legs.

The 3-legged table

This piece bears a resemblance to the
first table in leg detailing and con-
struction. It differs, however, in the
leg to rail joint and the fact that the
legs are tapered on three sides,

Begin by gluing up the top as shown
in the drawing, After the glue is dry,
belt sand or plane the top smooth and
flat and use a sabre saw to cut the arc.
Most ordinary cirele cutting guides
are not large enough to handle this ra-
dius, You can make your own guide
from alength of mild steel. Hammer it
over at one end to produce an L-shape
and bore a pivot hole in the folded end
in line with the cutting edge of the
blade (photo 3). Use a sharp blade
with adequate set for this cut. You
can also cut the are by following a line
seribed with trammel points or a large

14 Glue two oppaosing leg assembilles first,
using marked side of top as a guide. Use
wWax paper to keep excess glue off the top.

compass. Smooth the eurved edge
with a cabinet seraper and sandpaper.

Construct the leg tapering jig for
the 3-legged table as shown in the
drawing. First, cut one side taper,
then rotate the blank 180° and cut the
second taper on each leg.

Next, readjust the guide strip for
the outward facing taper and cut each
leg. Crozscut the legs to length with a
cireular saw and right-angle cutting
guide,

Set up the leg mortising jig and
equip your router with a Ye-in.-dia.
straight bit and ¥,¢-in. offset template
guide. Then, cut the ¥, * " 4-in.
mortises in the legs,

Set your cireular saw to 45° and ad-
just the depth for crosscutting both
ends of the two angled rails. MakeaT-
square guide and clamp or nail it to the

1 The mortising Jig for the 3-legged table
produces square cuts. Use a ', ,-In. offset
template guide and 'i-in.-dia. bit.

15 After adding the connecting rail, giue
and clamp the fourth rall and last leg to the
assembly. Finally, add the remaining rail.

rails to ensure square cuts, After the
first cut, readjust the T-square guide
and make the second cut as shown in
the drawing. The third and fourth
cuts are slots that combine to form the
noteh in the rail end. Make sure the
blade depth is set appropriately for
these cuts,

Prepare for assembly by boring the
serew holes in the rails for attaching
the top. Glue the rear rail to two |
and temporarily clamp the a&semﬁ;
in position on the tabletop with wax
paper in between. After the glue has
get, join the two front rails to the rear
legs and remaining front leg using an-
gled cauls to provide uniform clamp-
ing pressure. Finally, mark and bore
the serew pilot holeg in the top and se-
cure it to the leg assembly. Install
with 3-in. No. 10 fh serews. ™

depth for cutting the notch and guide saw
with a strip tacked squarely to rail.

3 Top is prepared by gluing two boards
edge-to-edge. Use a sabre saw with circle
cutting guide to cut the tabletop shape.

#§ Clean up the rough-sawn edge with a
cablinet scraper. Finlsh by sanding with a
palm sander or with sandpaper and block.

o4

5§ Assemble the rear rall and two legs with
glue and clamp until dry. Use a layout
drawn on underside of top as a gulde.

& Angled clamping |igs secured to the
front rails with small clamps ald when
drawing the rall to leg joints together.
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DON'T WORK AROUND
THE HOUSE WITH

ANYTHING LESS.

IF YOU BELIEVE IN VALUE.

Sentar is what happens
when highly technological power
equipment minds focus on
designing something seldom
seen today.

It's called value

Sentar is a value that goes
beyond the quality names in
power equipment you might be
considering now:

Sentar is truly the next
generation in power and design.
A combination of the highest
quality, reliability and advanced
technology all rofled into four
wheels. Mowers, tractors, and
more.

They're built smart. Built to
last. A value you deserve. Find out
why you shouldn't work around
the house with anything less.

Just pick up the phone to get it
started. You've eamed this.
For literature and the name
of a Sentar Dealer
near you, CALL
1-800-228\ALU
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AUTO
AMERICA

PIONEER INTRODUCES THE MOST
BEAUTIFUL STEREDS EVER DESIGNED
FOR THE AMERICAN AUTOMOBILE.

Let's face it you probably didn't
buy rnur American car because
you loved the stereo that came
withit

Which left you with only two
choices. Either put up with that
dashboard eyesore, or replace it
with another unit that stuck out
like o sore thumb. It was enough

fo drive you crazy.

That's why Pioneer proudly
infroduces their newest concept
in car stereos—Auto America”

Their sleek, futuristic stylin
and high-tech controls fit rig
in with today’s American dash-
boards. And thanks fo Pioneers
exclusive shaftless design,
shorter mounting depth, and
flush edge-to-edge fif, they won't
stick out of your dash—or even
worse, leave a hole in it

As for the music they make,
they're pure Pioneer, so you know
you'e gefting the most beautiful
sound on the road.

Auto America by Pioneer. The
first car stereos you'll be proud to
put in your American dash.

A PIONEER

POPULAR MECHANICS » IUNE 1588
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DIFFERENT STROKES

{(C ontimuwed from page 36)

continuous graphite fibers woven into
atight mesh cloth, handwrapped
around a urethane foam eenter or
placed in an open cavity of a heated
mold and compressed under high
pressure.

Compression-molded heads are
considered superior to the injection-
molded variety. Manufacturers elaim
that long graphite fibers are stronger
than the short-grained variety. But

the big difference between the two is
in the weighting,

Compression molding allows club-
makers to redistribute the weight to
the gides of the head and experiment
with the center of gravity and perime-
ter weighting of the clubhead.

While steel woods must be smaller
in size to accommodate the weighti-
ness of metal construction, graphite
offers the same shape and controlled
feel of wood with superior repulsion at
impact. Also, graphite does not fa-
tigue with age.

But graphite isn't the only space-
age material that has found its way
into the business of golf elub manufac-
turing. Fila, better known for its ten-
nis wear, is producing a perimeter-
weighted ceramic-composite wood
head that is lightweight and built to
withstand shock and vibration.

While clubhead material continues
a steady evolution, clubhead shape
had not changed much until the ad-
vent of the Power Pod, a cyclopean
piece of cone-shaped hardware that
proposes to eliminate the slice, the
plague of most duffers.

The Power Pod is engineered to
prevent the toe of the club from open-
ing at impact, thereby warranting
against a slice. Though the clubhead is

petite by normal standards, the man-
tifacturer claims the Power Pod's hit-
ting area is B0 percent larger than
standard clubs.

Irons, like woods, have undergone
a revolution of sorts, with exotic ma-
terials and new head shapes replacing
iron forgings and classic streamlined
looks. The commotion first began in
1969 when a former engineer by the
name of Karsten Solheim introduced
his perimeter-weighted, investment-
cast, cavity-back Ping irons. Even
Thomas, whose job it is to sort

Stop-action photos ilustrate the optimum
Impact area and spin effect on the ball.

through new equipment proposals
and find out if they conform to the
Rules of Golf, said that peripheral-
weighted irons increase the moment
of inertia and decrease the effect of
angular twisting,

Not all new golf club configurations
are derived from exotic new materi-
als. A case in point is ProGroup’s Axi-
om irons.

What at first ap to be yet an-
other clone of the heel-toe weighted,
investment-cast, battleship gray club
ig just that—but with a unique ar-
rangement of grooves. Most irons
have scoring lines that face down the

(Please turn to page 103)
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DIFFERENT STROKES
(Continued from page 107)

target line. The Axiom irons have a
series of white-painted grooves that
lean inward, along what would be an
inside-out swing path.

ProGroup claims that these visual
cues on the face of the club encourage
a player to take the club on the proper
inside path on the backswing.

Arnold Palmer, who certainly
knows the difference between target
line and swing path, believes in the al-
tered geometry of the Axiom irons
and plays them on the Senior Tour.

Putters

The me-too phenomenon in golf club
design was never stronger than after
Jack Nicklaus' stunning Masters vic-
tory two years ago. The putter he
used enroute to his green jacket was
the Response ZT700 by MacGregor, a
putter he himself helped to design
(Nicklaus owns MaeGregor). A heel-
toe weighted putter with an offset ho-
sel, or neck, extra-long blade and high
center of gravity, this oversized putt-
er is designed to minimize twisting
during the putting stroke. The Re-
sponse ZTT00 has spawned a host of
look-alikes, including Cleveland Clas-
sic's Big Foot BP2, Pal Joey, Torque

Master, Ray Cook's K10, Otey Cris-
man's Otey 111, Sigma's Hammer-
head and Slotline’s Big Mo. Many are
as long as a banana, would make a
plumber blush, and visually reduce
the golf ball to the size of a marble.

Having serious problems on the
greens? It might be time to experi-
ment with the Slim Jim from Matzie,
which is available in four different
lengths. Designed and popularized by
Senior Tour star Charlie Owens, this
1Ye-pound putteris characterized by a
aplit grip and unusually loeng shaft
that encourages an upright stance and
pendulum stroke.

Clubface grooves

One of the most controversial devel-
opments in club design has been the
issue of clubface grooves, with the
perceived spin benefits of the new U-
shaped grooves measured against the
traditional V-shaped Ves,

Before 1984, the rules stipulated
that: 1) all grooves be V-shaped, with
the angle at the bottom at least 307; 2)
the width of a groove could not be
greater than (035 in.; 3) the space be-
tween the grooves be at least three
times the width of an adjacent groove.

In 1984, an appendix to the Rules of
Golf showed three acceptable groove
shapes—aof which the V was one. But

since the advent of investment cast-
ing of irons, shallow U-shaped
grooves have become the norm.

In dry conditions, there is very lit-
tle difference between the spin im-
parted by V-shaped or U-shaped
grooves. However, some players
claim the new groove configurations
are lessening the incidence or sever-
ity of what pro golfers call flyers, or
extra-long shots that result when
grass (especially wet grass) gets be-
tween the ball and the clubface, re-
ducing spin rate. It seems that box
grooves provide more resistance to
the ball sliding up a lubricated club-
face, thus diminishing the flyer effect.

This degree of control matters a
great deal to players who compete
professionally, but for the average
player (a 17-handicap male and a 31-
handicap female), the matter of club-
face marking may be tantamount to
owning a Ferrari but reserving it for
trips to the corner store. In the words
of the USGA's Frank Thomas, “There
are only about 200 people in the world
whao can properly take advantage of
U-shaped grooves.”

It appears that fundamentals are
still the key to golfin this highly tech-
nical world. As Thomas says, “We're
still far behind in the art of matching
golf equipment to people.” ™

Thereisadry
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world. |
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AMERICAN FLYERS

{(Continued from page 69

No matter. We still think the V8 suits the Thunderbird bet-
ter than the Four. The V8 Sport’s acceleration isn't really
too far from the Turbo Coupe’s—and with 225 hp would be
even better, without the high rpm activity of the busy tur-
bo. Even with only 150 hp, our test Thunderbird was signifi-
cantly quicker than the three new GM-10s at the dragstrip,
and its laid-back, low-rpm V8 performance made this our fa-
vorite freeway flyer.

The Thunderbird's styling is now so familiar there's not
much todiscuss, You either like it or you don't. We think the
smooth, rounded style is still very pretty and contempo-
rary, with really excellent detailing and surface develop-
ment. Ford is to be applauded for not loading down the T-
Bird with add-on aerodynamic bits, but letting the lovely
body shape show instead. In the future, we'll look back and
consider this a true landmark classic car, the beginning of a
great period at Ford.

The Thunderbird's interior is very straightforward and
functional, with six analog gauges, a leather-covered steer-
ing wheel that might have been borrowed from the VO
Mustang, and seats that look and sit just like a pair of expen-
sive Recaros, These twin buckets aren't quite as good as the
optional seats in the Grand Prix and Cutlass Supreme, but
they are very comfortable.

Infact, we really couldn’t find anything to complain about
inside the Thunderbird, exeept that the console-mounted
power window switches push down for up, and vice versa, It
took some getting used to.

At the track, the T-Bird's V8 loafed through our testing,
miles and seconds ahead of the GM-10s. The GM cars beat
the T-Bird in braking, surely because their 4-wheel discs are
more efficient. From other tests, we know the Turbo Bird or
Mark VII with ABS 4-wheel discs can out-stop the GM-10s.
In the slalom and skidpad, the Thunderbird's soft suspen-
sion settings helped to slide it into last place—not far be-
hind, but definitely not as quick around a corner as the fat-
tired, front-drive competition.

Like its cousin the Mark VII LSC, the Thunderbird Sport
is great fun to drive. The combination of effortless power,
neutral handling, superb ride quality and excellent cockpit
ergonomics—not to mention the best fuel economy in this
group, despite the largest engine and highest curb weight
—make it a wonderfully comfortable car, particularly for
long-distance driving. The V& should be both durable and
easy to repair, and rootine maintenance should be easier
than on the transverse V6 GM-10s with their relatively
crowded engine compartments,

Welike the Thunderbird Sport, though we'd like it more if
Ford had given it the same equipment as the Turbo Coupe,
plus the HO V8, A die-hard enthusiast could build such a
car, and sinee all the necessary parts are bolt-ons readily
available either from Ford or }r{:m the aftermarket, it
wouldn't be too difficult or expensive, The resalt would cer-
tainly be the ultimate Thunderbird—and perhaps, the ulti-
mate American Flyer.

Chrysler LeBaron Turbo Coupe

This must be the prettiest car Chrysler has ever built, From
its trim nose, with hidden headlights flanking a fine-lined
formal grille, to its simple derriére with full-width tail-
lights, the clean-limbed LeBaron has a timeless, classy ap-
pearance from every angle. There's nothing gimmicky
about it, and not one styling afterthought—just good taste.
Chrysler ought to be able to gell this car without change well
into the '90s, when it will stzll look good.

The LeBaron chassis, like most of Chrysler’s cars, is de-
rived from the original K-car, There are MacPherson struts
in the front with a beam axle inthe  (Please turn to page 110)
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Before you get too far into that tune-up on your car,
truck, boat or lawn mower engine, try a can of
BERRYMAN B-12 CHEMTOOL. Just spray it on or
pour it in. Berryman B-12 cleans away gum, vamnish
and carbon build up in carburetors, fual systems and
internal engine parts.

Tinkar if you must, but to eliminate hard starts, stall-
ing, knocks, pings and after run, reach for the B-12,
becausa Berryman is the performance solution to
engine problems.

3800 E. Randol Mill Ad. Adingion, Texas 78011
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rear. The brakes are vented dises in
the front with drums in back, and the
engine options are Chrysler's 2. 5-liter
Four or the 146-hp 2.2-liter Turbo 1.
Starting with 1989 LeBarons, you'll
be able to order a new 2.5-liter turbo
with balance shafts, plus 4-wheel dise
brakes.

Not that the LeBaron is deficient in
power. The lightweight speedster
zipped off a 0-to-60 run in only 8.75
seconds and the quarter-mile in 16,54
at 83.22 mph. This makes it a full 2
seconds quicker, 0-to-60, than the
Grand Prix or Cutlass, and 1.25 sec-
onds quicker through the quarter-
mile. That's a significant difference,
enough to make the LeBaron feel
frisky and sprightly in everyday driv-
ing compared to the relaxed GM-10s.

Every K-car derivative we've ever
sampled has performed competently
in our handling tests, and the Le-
Baron is no exception. It won our sla-
lom competition with an impressive
63.29-mph clocking—significantly
better than any of the other sporty
coupes. It's easy and quick to toss
around, and fun to drive fast. A .79G
clocking on the skidpad would have
been even better if our test LeBaron

had come with optional 206/60R-15
Eagle GTs rather than the standard
206/T0R-15 Eagle GT +4s.

After the suggestion conveyed by
the seductive exterior, sliding behind
the wheel of the LeBaron can be
something of a disappointment. The
bucket seats, even with leather uphol-
stery, are no better than okay, and
suffer in comparison to the Olds and
the Grand Prix.

Certain items of the interior hard-
ware seem to have been borrowed
from other Chrysler cars, and the
plastie burl walnut interior trim just
doesn't seem to convey a quality mes-
sage. And the vacuum fluorescent
digital instrumentation isn't likely to
win the hearts of enthusiasts.

Chryeler has just introduced a new
all-white GTC model, available as a
coupe or convertible, that comes only
with analog gauges. We think that's
definitely progress. Add the larger
turbo engine and all-dise brakes of the
'89 models, and you'll have a reason-
able competitor for the new GM-
10s—as well as for the new T-Bird.

The LeBaron is pretty, it's attrac-
tively priced, it's potent, it's fun to
drive, even with its over-assisted
power steering. The chasgis has been
in production so long, it ought to be
completely sorted out and totally reli-

able, although even with the refine-
ments installed for the LeBaron
Coupe it has begun to become dated.
But where the LeBaron falls short is
inside. The Grand Prix and Cutlass
have definitely raised the ante in this

class with their wonderful seats and
ergonomics, and the Thunderbird is
nearly their equal.

Conclusion

As we suggested, our test crew split
right down the middle on the wha's
who in this group (though there
seemed to be general agreement that
neither the Regal, the Thunderbird
nor the LeBaron were as tempting as
our top twosome),

Some were seduced by the flash,
flare and aggressive handling capabil-
ities of the Grand Prix SE, The rest
liked the clean styling, instrumenta-
tion and overall user friendliness of
the Olds.

But there was conzenzus on two
points. First, that the GM-10s are ex-
ceptionally well-executed new car
entries—the best the General has giv-
BN us in quite some time,

Even so (consensus point No. 2),
more power would make all of them
more interesting. And if more power
appeals to you, you might want to
check the 1989 editions. ™

Save up t0$3 when you buy last-drying,
long-lasting Dupli-Color Classic Care:

Gl a S1.50 rebate when vou buy two cans or a 5300 rebate when you buy
three cans of Dupli-Color® Classic Care™ 5
\long with greal savings, Dupli-Color Classic Care gives you [ast dry Lime o =
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Ltlllll'rlll Dffer!

Start your own money making business!

iNFLA'ﬂU"'wmmllmhﬂﬂm right at home - we help you wvutnpoﬂlum

In just & shori time, vou can be ready (o joln
one af the fastest growing indusiries In Amerkca

+ on industry where qualificd men are making
from $25.00 to $30.00 per hour. .. and that’s just
for labor. Parts, englnes and sccessories add even
mure o the profils. Because the small en-
pine industry has grown so
quickly, sn acule shortage of
qualified Small Engine Pro-
lessionals exists throughoot
the country. When vou see
how many small engines are
In use today, i's easy to e
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men command sach high
prices — as moch as $49.95 a
for o simple tune-up that
takes less than an hour,

65-million small engines
are in service today!

That's right — there are over sixty-five million
Z-cycle and 4-cycle small engines in service
weross the U.S.A. That's the official count from
the Engine Service Assn., and new engines arc
being built a1 a rate of one-million per month!
With fully eccredited and approved Foley-Bel
saw training. you can soon have the skill and
knowledge to make top money servicing these
engines. Homeowners and busincssmen will
séek you oul and pay you well 1o service and re-
pair their lawnmowers, tillers, edgers, power
rakes, garden tractors, chain saws, trdm-Eoi:n.
go-carts, snowmobiles. .. the list is almost
endless.

You get all this Professional eguipment with
your course, PLUS 4 H.P. Engine. ... ALL
YOURS TO KEEP. ... All at NO EXTRA COST.

No obligation . .
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Learn At Home I Your Spare Time,

FOLEY-MILEAW INSTITUTE

l B30 Eguitable fd, Dept 51455
Ransas City, Mo 84170

Mo experience necessary,

You don't need to be a ‘born mechanic® ar have
prior experience. If you can read, you can masier
this profitable trade right st bame, in your spare-
time, withoui missing a single paycheck. Lessons
are fully Hlusiraied —so clear you can™t go wrong.

We guide you every step
of the way, including lested
and proven instructions on
how 1o get basiness, what
10 eharge, how 1o get free
advertining, where 1o gel
supplies whaolesale . | . all
the “tricks of the trade’. ..
all the inside facts you
need 1o assure success right
from the stari.

INCREASED IMCOME
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pairing small en=
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were only minor, .
waril I ararted the
Folew-Betsaw Courge.”

Walter H. Strach
Campbell, California

With our famous “learn-by-doing’ trmining
method, you get actusl ‘hands-on’ cxperience
with speculized wols and equipment you’ll re-
ceive with your training. plus a brand-new 4 HP
engine — all youry to keep.

Send Today for FREE facts!

You risk novhing by accepting this offer to find
oul how Foley-Belsaw training can give you the
skills you need 1o increase your income in a
high-profit, recession-proof business aof your

o,

Just fill in and mail coupon below (or send post-
card) 1o receive full information and details by
reburn mail. I IT TODAY !
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KNOCKOUT PUNCH

(Continwed from page 77)

A progey fighter who has lost con-
trol of his neck museles, as Holmes
had, becomes even more vulnerable
to sudden rotational acceleration,
Thus, the final punch—maybe not as
powerful as the first—a sweeping left
uppercut to the point of the chin, rap-
idly swiveled Holmes® head, resulting
ina Type 3 knockout. It's important to
note that the severity of the punch in
the Tyson-Holmes example is not the
issue. The punch that flattened
Holmes was hardly the kind of hay-
maker one associates with a knock-
out, The video replay indicated a
lightning-quick poke to the chin, fol-
lowed by Holmes" head snapping, and
a somewhat praceless collapse to the
mat—reminiscent of a falling tree,

Here, it is worth mentioning that
even a straight punch causes some de-
gree of rotational aceeleration, As Dr,
Jordan has written, “In reality, the
distinction between a punch that
causes a purely rotational or linearac-
celeration is mostly theoretical, be-
cause the force produced by a blow is
usually some variable combination of
linear and rotational acceleration.”

The linear component and the rota-
tional component—individually or in

coneert—are the root cause of the
knockout. And when these two dy-
namic boxing elements merge and
mix, the mystery of the knockout only
deepens,

There is one last type of accelera-
tion, or rather deceleration, to be con-
gidered. This is not caused by punches
but by impact of the fighter's head on
the canvas. This collision between the
brain and skull on rapid deceleration
only aggravates the effects of rotation
af the brain within the skull, and can
lead to bruises on the brain's lobes.

Knockouts have also been known to
result from injuries to the carotid, the
chiefartery passing up the neck to the
brain—usually from a very powerful
blow to the neck, which compresses
the carotid sinos, deprives the brain
of oxygen-carrying blood, and causes
shock and injury to the cerebrum.

And then there are body punches,
As Ray Arcel abserves, "['ve seen
boxers who could absorb a terrific
amount of punishment get tapped in
the solar plexus and go face down.”

Skill and science

&0 what makes a Louis or a Tyson so
devastating a puncher? Moreover,
what makes a physieally unimposing
baxer a knoekout artist? And what
makes one fighter better able to with-

stand a big blow than the next guy? Is
there such a thing as a glass jaw?

As is well-known to anyone who's
hard his fair share of fights, there are
guys built like Arnold Schwarzeneg-
ger who couldn't KO a dandelion, and
there are serawny dudes who can flat-
ten a truck with one shot, The mys-
tery of punching power is elusive.

As Jackie Graham, former deputy
commissioner of the New York State
Athletic Commission points out,
George Foreman and Gerry Cooney
are both known as arm punchers,
firhters who don't maximize the force
of the blow by using their bodies for
leverage. Yet both somehow suceeed-
ed in knocking out most of their op-
ponents—and quickly. Foreman and
Cooney belie the notion that punching
power must be truly forceful to
achieve a knockout. While a Joe Fra-
zier or a Mike Tyson can accomplish
knockouts by planting their feet and
rotating their entire bodies behind
the force of & blow, arm punchers
seem to knock out their opponents
with a feathery quickness.

Graham remembers Lew Jenkins,
a great lightweight champion of the
14930s: “He had hands the size of a lit-
tle girl's and pipestem arms, and he
was drunk half of the time. Yet he
could punch like a mule, It has to do

THE PORTABLE, SPORTABLE,




with accuracy, direction, leverage
and who knows what else, As for du-
rability, take my brother, Billy Gra-
ham. He fought 120 fights—and he
was in with Sugar Ray Robinson,
Carmen Basilio, Joey Giardello—anid
he was never even knocked down!™

Ask Newton

Nevertheless, certain classie prinei-
ples apply. As Dr. Jordan has written
in the Archives Of Neurology: “The
concussive properties of a boxer's
punch relate to the manner in which
the punch is delivered and how the
mechanical forees are transferred and
absorbed through the intracranial ca-
vity . . . the force transmitted by a
punch is directly proportional to the
mass of the glove and the velocity of
the swing, and is inversely propor-
tional to the total mass opposing the
punch.”

In essence, Newton's Second and
Third Laws. At the most basic level,
the foree of the punch is computed by
size or mass of the gloved fist times its
speed (Force = Mass % Accelera-
tion). But since we are discussing two
bodies in motion, we must also consid-
er that the foree of the glove on the
head is equal and opposite to the force
of the head on the glove. This resis-
tance of the head and neck to the ef-
fects of rotation must be considered
when caleulating the ability of a boxer
to take a punch.

Newton's Third Law comes into
play most intriguingly in the tech-
nique known as rolling with the
punch. Many clever boxers, notably
Muhammad Ali in recent times, di-
minish the impaet of a blow by abrupt-
ly pulling back their head at the
instant of collision—rolling with it, so
to speak. In this manner, skull and
brain aecelerate more in unison, thus
diffusing the damage of the blow.

It is easy to see, therefore, that a
sudden, unexpected punch that
catches a fighter unprepared, his jaw
hung like a lantern, can result in a tre-
mendous acceleration of the head.
The soft brain, which does not move
as fast as the skull itself, is deformed,
with resultant stress to, and even
tearing of, nerves and blood vesselsin
the brain's protective meninges. A
knockout punch.

An additional biomechanical factor
is the duration of contart. Aeccording
to Dr. Liu, "Relatively low-magni-
tude blows with a long contact period
can do the same job as a more forceful
punch. A pood analogy is found in ka-
rate. In trying to break a stack of
bricks with a blow of your hand, you
might discover that in the split second
the force applied reaches a certain
level and the pain in your hand is in-
tense, you would withdraw, But a ka-
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rate master maintains contact until
the bricks are broken. A good boxer,
in the same sense, follows through.”

Az towhy some fighters can absorb
more punishment than others, says
Dr. Liu, “Individual variations in the
way brains are constructed enable
some people to sustain a higher brain
pressure gradient—or rotational ac-
celeration—than others, It's simply
part of the variation in all of nature.”

Do some boxers suffer from the so-
called “glass jaw?" Ray Arcel con-
tends that the term is nothing more
than “a newspaper expression.”

“We never used it,” Arcel explains.

“Certain areas, certain nerve cen-
ters, in some individuals, may be
more susceptible to a punch. In my
own experience, certain guys were
made of sterner stuff than others.
Let's face it. The human body was
never made to be punched.”

True. But since the advent of this
primordial sport, the human body has
absorbed and delivered countless
blows. Perfecting the knockout punch
has and always will be the ultimate
goal in a competition mixing skill and
toughness with what professional
boxers know as an inner, indefinable
fire. ™
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The most permanent
fixtures in this
bathroom are on
the ceiling.

The reality of this new bathroom |s
that in time almost everything in it will
ba replaced. That is, everything except
the high guality Ventarama skylights.

We know, because for the past 40
years, Venlarama has been making
skylights that are durable, Iinnovative and
beautiful. We've set our own high
standards with features such as copper
flashing, low-E insulated glass and easy
Installation. Little wonder that so many
architects and builders Insist on using
Ventarama skylights exclusively.

In fact, the bast place to start a bath-
room remodeling project is on tha cailing.
You'll discover that a Ventarama skylight
not anly lets air and sunshine in, but
also creates a feeling of spaciousness.

To find out how a VENTARAMA skylight
can be the .
highlight of your
bathroom (or
any room In the
housa) call or
write for our
informative
brochure,
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Please sand me tha facls about skylights.
HAME
ADODRESS

STATE
cImy EZIP

VENTARAMA
SKYLIGHTS

140 Cantiggue Rock Ad., Hicksville, NY 11007
516-031-0202 18002378006 -

SUPERTRAIN
{Continued from poge 89)

for a homegrown maglev. Though no
full-geale Magneplane has ever exist-
ed, the coneept boasts theoretical ad-
vantages over both Transrapid and
the Japanese maglev.

Magneplane is the brainchild of
Henry Kolm, co-founder of M.1.T.'s
Franciz Bitter National Magnet Lab-
oratory. The original Magneplane
was patented in 1970 while Kolm was
still at M.L.T. By 1974, sponsored by
the National Science Foundation and
an industrial consortium, Kolm's
group had built a V.;-seale model and a
400-ft. puideway. That's as far as the
project went, however, since the Fed-
eral funding was withdrawn in 1975.

Kolm now heads Electromagnetic
Launch Research, Ine., which is de-
veloping strategic-defense launch
catapults and hypervelocity coilguns.
He is also an avid private pilot, a hob-
by that has influenced the design of
Magneplane,

“Other maglevs are in reality
wheel-less trains,” he explains, “but
Magneplane is essentially a wingless
airplane.”

Kolm originally modeled Magne-
plane after the fuselage of a DC-9 with
a rounded snout and eylindrical cross-
section. Mounted along inside the
semicircular belly of the train are a se-
ries of flat superconducting magnets
in the shape of an inverted saddle.

Instead of guideway coils, howev-
er, Magneplane floats over a trough-
shaped sheet of aluminum. The train's
superconducting magnets induce so-
called eddy currents in the aluminum.
Eddy currents act as if they were
guideway coils, generating a repul-
sion force that lifts the vehicle,

Through the center of the guideway
meanders a 3-phase winding. Current
running through the winding pro-
vides propulsion, as in the Transrap-

id, by generating a magnetic wave
that locks with the on-board levitation
magnets.

One potential drawback to Magne-
plane's propulsion is a low-frequency
heave, or galloping motion, But the
oscillations can be damped, according
to Kolm, by coupling the output of an
on-board aceelerometer with the com-
puter system controlling the propul-
sion current. When the train moves
down, for example, the guideway
current is boosted slightly to push
the magnets—and hence the
vehicle—away.

The semicircular puideway will al-
low Magneplane to move around
curves by banking like an airplane.
The alternative is building a fixed
banking angle into the puideway at a
curved stretch, That, however,
would require the train to negotiate
the curve at an exact preordained
speed to avoid erunching passengers
with G foree,

Kolm envisions Magneplane being
operated more like an airline than a
railroad. Computer-controlled pro-
pulsion can sustain numerous vehicles
running with as little as 30 seconds
separating them.

Moreover, passenger pickup and
discharge could take place on off-
guideway, elevated platforms. Sucha
svatem would allow an army of 1-car
Magneplanes to run a network of
overlapping nonstop routes—a more
efficient system than a single train
making many stops.

Is America ready to levitate? Mag-
neplane's future depends on the gov-
ernment's willingness to commit
dollars. The Japanese and German
governments have already pumped
millions of yens and deutsche marks
into maglev projects. Closing the
maglev gap may become a Federal
priority. If so, look for U.3.-built su-
pertrains to bring our rail svstem into
the 21st century, ™

The FAST Act:

Will It Fly Through Congress?

AGLEY technology has al least one

supporter on Capital Hill—Sen.
Daniel Patrick Moynihan (D-NY), who last
October introduced the Federal Ad-
vanced Superconducting Transpornation
(FAST) Act. Here's what he recently told
PMabouta U 5. maglev initiative:

“We haven't experienced a quantum
lzap in passenger transportation technol-
ogy since 1803 when the Wright brothers
fiew at Kitty Hawk:

“That's why lintreduced the lirst legisia-
tion that provides a blueprint for a federal
effort o assist in the developrment and im-
plementation of a .5, magnetic-levitation
sysiarm,

“My bill once again calls upon NASA to

lead the country in the development of this
technology. It would provide 5100 million
in R&D funds so that we can calch up with
the Japanese and Germans and have a
commercial technology in 2 years.

“Senate Bill 1794 also establishes a
naw office within the Department of Trans-
portation to draft standards lor the nabon-
&l deveiopment of maglev and to work with
state and local entities to provide the neg-
esgary ingredients for actual construction
of such systems in the 1990s,

"It's now time we get back in the trans-
portation race. [t's-a challengea that is in
many ways as important as the space
race that caplivated the nation in tha
1860s."

L]
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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 loss of pep.

Use Jet-Spray 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®




THE CONVENIENT WAY TO
TOUCH UP YOUR CAR?
HIT IT WITH A STICK.

Pick it up. It fits in your

hand. Just pick outthe spot,

hit it with The Stick and buffi\

That's it. CAR STICKS are "¢  for

cleaning your whole cat. They're il

that one unsightly spot, that one blé

you want to be rid of, fast. The CAR

is the quick, clean, easy way to touch up yol
car. The CAR STICK® family of products, for whe
you don't need to clean the whole thing.

STICKIT!"

Available where car-care products are sold,
1988 New Concepts, Inc. 1-812-232-4213

Exercise
More

BMORE EFFECTIVE By dup-
licating the motion of cross country
skiing. the world's best exercise,
NordicTrack provides the
ideal aerobic workout.

BMORE COMPLETE
Unlike bikes and other
sitdown exercisers,
MordicTrack exercises
all the buﬂy'ﬁ major
muscles for a total
body workout.

BMORE CALORIES
BURNED In tests at a
major university, NordicTrack
burned more calories than an
exercise bike and a rowing
machine*

BMORE CONVENIENT With
MordicTrack, you can exercise in the
comfort of your home.

MordicTrack easily folds, requiring
storage space of only 17" x 23",

MNordicTrack.

Call Toll Free Or Write:

*Scientific test results included in
WordicTrack brochure

|
w |
|
I L] Please send free brochure

Mame

) BMLESS TIME Because Nordic-
Track is so efficient, you
burn more calories and
get a better aerobic
workout in less time.

BNO IMPACT Run-
ning and some aerobic
workouts can cause
painFul and poten-
tially harmful jarring.
A MordicTrack workout
is completely jarless.
BNO DIETING No
other exercise machine
burns more calories than
.50 you can lose
weight faster without dieting,
BNO SKIING EXPERIENCE
REQUIRED Easy and fun to use.

rFREE BROCHURE AND VIDEG

n Canad 1800433581
I-ﬂ Jonathan Bhvd. M., Chaska, MN 55318
ZI Alsa free wideo tape T VHS T BETA

Sirewi

Nordu?’l;ck

B City Slate Fa
© 1988 NordicTrack P

ZTSER

FROM
READERS

| Cuttings Catcher

Although 1 use a power trimmer, 1've
found it difficult in the past to remove
all the cuttings from the top of my
wide hedge. Having grown up on a
farm, I recalled the old reaper that
had a bed to catch the hay and decided
totry the idea on my trimmer, [
attached heavy-gauge wires to the
cutting arm bolts and bent them to
contain the cuttings, The tension of
the bolts on the cutting arm controls
the cutting blade tengion so 1 used
lock washers under the nuts to keep
the wires tight and the blade tension
correct.—Lowell Powers

Reusing 3-Way Bulbs
Your 3-way lamp has just burned out
on the two higher settings, It still
works on the lowest setting. Throw it
out? You can salvage this bulb for use
in a normal light receptacle with this
handy tip. Inspect the end of the bulb
that serews into the receptacle. The
dot of metal in the center connects to
the burned-out high filament in the
bulb. After a ring of insulating mate-
rial, there's a metal ring that connects
to the low filament. Apply a bead of
solder to connect this ring with the
center dot and bridge the insulation.
Now install the bulb in a normal re-
ceptacle for continued use at the low-
est setting. —Phil Baker

— 3-WAY BULB
WWTH HICH FELAMENT
BURNED QUT

SOLDER BRDWGES
ISLILATION
AND CORNNELCTS
COMNTALCTS

BLIRMNED
our
=G
FILAMENT
3 CONTACT

Fod

GO0 LOWRE
FILAMENT
CONTACT

I 16
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ut, seeing is believing.

Thank you, DeepRock.

MY FRIENDS THOUGHT | had lost my mind. The
idea that the children and | could drill a water well by
ourselves sounded like an impossible dream. However, we
had to have more water for our large garden and lawn.

AN EASY WAY

Then | saw an advertisement thal claims thal you can
drill your own well with a Hydra-Dnll and save a lot of
money. | had never even waltched a well being dnlled,
miich less diflled one mysell, 8o | assumed it would be
difficult. But they offered a free brochure, so | sent for it

When the information came, | was delighted 1o find it
contained a wealth of matenal. In addition to pictures and
descriptions of the equipment, there is a very inlormalive
booklet aboul dnlling your own waler well.

I was impressed with the information package, but |
wondered whal we would do if we ran into a problem
while we were drilling. Then | thought—well, they have a
lree consulting service with a toll-free telephone. Any
company thal is willing to go out on a limb like that,
knowing they'll get calls from all over must have a lot ol
conlidence in thewr product. 5o | look a deep breath,
crossed my lingers, and ordered a Hydra-Dnll.

TWO SURPRISES

Much to my amazementi, the Hydra-Drill amived from
the lactory in Alabama in just 7 days. Thal was my firsl
sUrprise.

My second surprise was the simplicity and ease ol
operating the Hydra-Drill. The kids wanted to operate i,
but there really wasn't much for them o do. There isn'l
any big mess and it's more like play than work, Best of
all, we were drilling exactly where | wanted the well.

SPARKLING, CLEAR WATER
The biggest thrll came when we hit water. It was such
an exhilarating experience, | can hardly describe it. We

o

"They Didn't Think

The Children And

I Could Drill A
Water Well.”

— Mary Hickman

had drilled down into the earth and found
sparkling, clear, delicious water! It was such
fun, the kids are eager to dnll some more
wells,

It must be conlagous; my nends are gelting caught up
in it, loo. When we slarled, they thought it was a pie-in-
the-sky idea. Now they've got the well-drilling bug and |
could sell my Hydra-Dnll in a minute.

IF YOU ASK ME

To anyone considenng dnlling a
Hydra-Drill well, my advice is this:
Sure it's a challenge, but don't be
afraid. I's an exciting and satisfying
experience. |f you ask me if | think it's
worth doing, I'll say, "Yes, | do. |
really do!”

For a FREE Information Pack-
age, call today TOLL-FREE or
mail coupon below. Learn how
aver 100,000 water wells have
been drilled this easy, low-cost
whay since 1962,

Mow! Watch o .f‘hd'ra-mﬂ well being
dnll ! Send 5

(refundable) with coupon.
FOR FREE INFO PACKAGE

Call Toll-Free
-aoo-DEEPROCK

Ounside U.S.A; Call 1-206-748.3377
O Clep Couparn snd Madl !m'rf

7050 Anderson Road

Opelika, Alabama 36802

O YES/ Send the FREE INFORMATION
PACKAGE by First Class Mail,

O I've also enclosed my *6 refundable
paymeant for the Hydra-Drill videotapa,

Print Nama

Ackif esd
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33 Ways to Help
You Qualify for
the Job You Want

Free Facts abou! Career
Diplomas and Degreas
Mow at homa in rs?am
firme, without anngrw LS
experience, you can frain

. Call or -
send for frea information on the career field that
interests you most and how to train for it.

1-800-228-5300 73t

N N . T T—— w— —
internalional Correspondence Schoals
Sact Mmm,m“ﬁ‘&

l Send frea facts on how | can study at homa lor the

career | have chosen. No obligation. No salesman will
I call. CHECK OME CAREER ONLY. l

ASSOCIATE N SPECIALITED
1] Business Marapemest 7 Metharca Enginesrng
|'Sibws, St |
" wath cpton @ [7] Electronics. Technology
_ﬂwm DMW l
1 High Sichonl ] Conservaton
| Bitswtonurons [ iwg oo |
Iﬁmm Ewmw" I
ol ) L, |
| i T suywern |
Irrll;?lmm (] Comemerca Art I
Ih hge l
Address Apl #____
M--_-__“"_J
R A Subsiciary of

SAVE UP TO 40%
ON POOL CHEMICALS

Buyy everything you need for crysial clean, he
pool or spa water direct from major Ul
manutacturer, Money-back guarantee. 48 hr
delivery. Send for free order form and pool care
%“"’ to: Pool Chemicals, Direct Mail Service,

0 Penn Avenue, Pittsburgh, PA 15222 (offer
valid in continental US. only).
1-800-245-2574,

1B

Or call

TOOL TESTS

WORKSHOP WARRIORS

Mark center of spline joints on mating
boards. Then, hold tool against board edge

and push forward to cut a spline groove.

{Comtinned from poage 59)

i -

Glue biscuits into spline grooves and glue
and clamp boards together. Compressed-
beech biscuits swell as they absorb the glue.

Reverse the fence to cut spline grooves in mi-
tered surfaces. Note that two sizes of biscuits
are used to assemble this type of wood joint.

glued in place, the splines expand to
fit tightly in the grooves. The depth of
cut can be adjusted for three size bis-
cuits: No. 0 (% = 1¥%in.), No. 10 (% =
2Vin.}, and No. 20(1 = 2%in.). A box
of 1000 biscuits cost about $35.

I found that the real beauty of this
tool is in the time saved making wood

To cut spline grooves well away from the
board's edge, remove the fence and clamp in
place wood blocks that will gulde the tool.

joints. Unlike dowel pin joints and
other common joints which require
timely layout and exact positioning,
mating biscuit-spline joints can be
misaligned slightly, up to about YWin.,
and still produce a perfect joint.

Contact Freud, 218 Feld Ave.,
High Point, NC 27264.

Benchtop Belt Sander

Compact benchtop belt sander accepts anar-
row, 14n.-wide * 30-in. abrasive belt for

precise sanding and tool sharpening chores.

ELTA recently introduced a ver-

satile, narrow-belt sander that's
designed to handle various sanding
and grinding chores on wood, metal
and plasties. Its compact, benchtop
size and affordable price make it ideal
for woodworking, handicrafts, metal-
working and general shop work.

A Yi-hp motor drives a 1-in.-wide x
30-in. abrasive belt at 3150 fpm. The
narrow belt is great for sanding in
tight, hard-to-reach spots. If you're
used to working on a large stationary
sander, as | am, you'll discover that a
lighter touch is needed here to avoid
stalling the motor. 1 found the sander
especially useful for deburring metal
workpieces and sharpening tools. The
relatively slow-running belt mini-
mizes the danger of drawing the tool's
temper by overheating the steel—a
common problem when sharpening on
abench grinder.

{ Please birn to page 131)
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Power Plus Mark I1™

We went back to the
drawing board to give you
28% MORE towing power,
without a turbo!

If you need more power from
your Ford 69 diesel-powered
pickup, van or Class C motor-

For all Ford 6.9 litre diesel-
powered vans, trucks, and
Class C motorhomes.

Mo matter what your power and

towing needs, the Ray-Wel Power
Plus Mark Il will improve the per-

Installation is fast and easy.
Ray-Wel or your Ray-Wel
Authorized Dealer can install the
new Power Plus Mark |l System
in just a couple of hours. It
literally bolts on in place of your
old system

home, but feel that a turbo pro- Our exhaust system dras-

vides more power than you tically reduces back pressure to

need...then Power Plus Mark |l N improve performance. The man-

is for you! — drel bent, free-flowing stainless
Our previous offering provided formance and economy of your sleel Y-connection and exten-

a 20% power increase over stock, Ford 69 al a very affordable price! | sion pipe, the heavy-duty

without adding a turbo. Our Power Plus Mark Il is RIKER" muffler, and tailpipe is

NEW design offers 8% MORE engineered specifically for Ford- guaranteed to last as long as

rear wheel HP than available powered trucks, vans, and you awn your vehicle,

before. That's a whopping 28%o motorhomes that pull heawvy o i Yk B R i

improvement over stock. AND loads. In the real world of inter-

you'll increase fuel economy by stale on-ramps and up-hill 3*5‘, yﬁ& i “‘f’ g &%&?

up to 5% over stock while grades—where you need extra g HERN S

reducing diesel exhausl smoke. punch—this system will make .. Litetime Guaranteed Low Restriction "?“*Ii
We tested Power Plus Mark Il your engine come to life! Fo Stainless Slee| Exhaust System! 1=

{17 Nobody guarantees their system |ike p
Painstakingly developed on B8 Raywel because nobody BUILDS 8 o
the dynamometer and tested 2L system like our new Power Plus Mark Il 4

an Th'@' 1|DW bEﬂEh. PGWEF PEUS q:i';:: R 'u"-'-lu:.dnrﬂr ihe ﬂlﬂhﬂﬂquﬂfl['f“m .;:\r'-

. Vo Stainless stewl lor unsurpassed dura- g
Mark Il provides the two most (é bikty, Our 3 ° diameter mandrel benl kow _%

at Indiana Vocational Technical
College to substantiate our
claims.. we know it's incredible!
Fact is, that's a lot of power at

about Va the important AL restriction exhaust tubing and sachisive
saat of & hirho benefits you :—‘.. RIKER® stanless steal muHler provides

" ¥ optimum exhaust flow And we guamnice
Dollar-for-dollar, need... power If:' it Bgainst rust and corrosion far a litalima

and economy. [5%= 1oihe original buyes

r;ﬂ-".:_ B i ﬁlu.--" W |“"‘# |
A AT ﬁ-ﬁfx-‘. et

it's a powerful
bargain.

DESIGNED SPUN
SNUM COVER!
pw, smoother spun alurmi-

ef is shaped
ed'” o

K&N CUSTOM
DESIGNED
FILTERCHARGER"
Unique ol gauze-and-
screen design smooths and
straightens the air and
super cleans il allowing the
engine fo take a bigger 'gulp”
The resull is more power and
better fuel economy. I1's com:-
plataly reusable. Just clean,
reoil and reinstall. Designed 1o
last the lifetime of your engine.

Wy AN
| AUTOMOTIVE

oblems,

ful golutions tolyour lowing §

10, Dept. TL
FGEARBOX (432-7269)
7 (In Indiana)

[

i



DODGE DAKOTA

IF YOU'RE LOOKING FOR THE ONLY TRUE MID-SIZE PICKUP
THERE IS, WITH AVAILABLE 3.9L V-6 POWER AND NEW ELECTRONIC
FUEL INJECTION, AN 8' LONG-BED MODEL WITH ROOM ENOUGH
FOR A SHEET OF PLYWOOD, PAYLOADS UF TO 2,550 LBS., GREAT
STYLE PLUS OUR UNBEATABLE 7/70 PROTECTION PLAN, THEN

YOU'RE LOOKING FOR A LOVE AFFAIR WITH ONLY ONE TRUCK
IN THE WORLD...IT'Ss GOTTA BE A DODGE DAKOTA. m

Spe 770 powertrain & 7100 outer body rest-through limited worranty ot dealor. Restrictions apply BUCKLE UP FOR SAFFTY




r

=

A
%

o
= 2
= :

o
=

=
/
o
3

7 'l.'-

rlete Guide To

REPAIR

BY MERLE HENKENIUS S —=—— 1 A 2-plece toilet is a simple mechanical
lllustrations by George Retseck | device that operates on water pressure and

gravity. When the tollet is flushed, water
OST residential toilets are
simple, straightforward |

C
TOILET

draps by gravity from the tank into the
bowl and forces the bowl water into the

pieces of equipment and, be-
cause of this, are very durable and de-

waste line of your home’s plumbing system.
Replacement water flows Into the storage
tank from the pressurized supply line so it's
ready for the cycle to begin again.

pendable. Still, like every mechanieal

system, they will eventually break
down and need repair. Fortunately,
most of the repairs are not only inex-

Pensive but also easy to accomplish.
n fact, just about any toilet can be
completely rebuilt—for under
$20—in just a few hours.

To begin with, there are two kinds
of toilets in residential use today. By
far the most common is the 2-piece
tank-and-bowl type. These toilets
flush primarily by the weight of the
water held in their tanks. This \
weight, also known as head pressure, = SR
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F | ﬁdlrlyhm-r usually means poor water
flow from rim openings. To check clogged
openings, hold mirrer under rim.

allows the unit to operate with very
few mechanical parts.

The other type differs in that it is
made in one piece. These toilets are
offered by a variety of companies, but
are generally known as silent-flush
models, Aside from appearance, the
main difference is that silent-flush toi-
lets rely less on gravity and more on
control valves. Silent-flush toilets are

complicated enough to require an arti- |

cleall their own, soonly 2-piece toilets
will be discussed here,

How a 2-piece tollet works
When you press down on your toilet's
flush lever, it pulls up a chain, or wire,
connected to a rubber stopper which
is shaped like a ball or a flapper. This
lifts the stopper off of its flush valve
seat which connects the tank and the
bowl. Basieally, this pulls the plug on
the stored water and sends it into the
bowl. The stopper iz hollow and has a
trapped bubble of air inside. This air
bubble holds up the stopper until the
receding water level carries it back
down ontoits seat.

When the water level drops, a hol-
low float ball attached to a brass rod
drops with it. The other end of the rod
controls a stopper inside a water inlet
valve, ealled a balleock. The rod acts
as alever. When the ball goes down it
pulls this stopper up, water
from your supply system to rush
through the valve and into the tank.
As the tank begins to fill, the weight
of the water presses on the seated
flush valve stopper and forces a seal
preventing the water from leaving
the tank. As the rising water level
carries the float ball up, the inlet
valve stopper is forced back into the
ballcock and the water is shut off.

The bowl on the other hand, has no
mechanical parts. In terms of design,
it is little more than a vitreous china

iz

3 i the bow flushes slugglshly, check fora

bacteria-clogged siphon hole. Bend a coat
hanger and use It to clear the hole.

water trap, not unlike the p-trap un-
der your kitchen sink. The water you
see standing in the bowl is the water
held by the trap. This water serves
two impartant functions. It keeps the
bowl clean and seals off the sewer gas
that is always present in your drain-
age pipes. Without this trapped
water, every toilet would need a me-
chanical seal, similar to those found in
airplane toilets.

When the flush valve is opened, the
water rushes into the hollow rim of
the bowl by force of gravity. The rim
has a dozen or so small, slanted o
ings and one larger openin he
smaller openings are visible under the
rim and send water coursing down the
gides of the bowlin adwgunal pattern.
The larger opening, about % in. dia.,
dumps a forceful jet of water intoa
channel inside the bowl. Though this
channel is concealed, its opening is di-
rectly across from the drain opening
in the toilet.

A toilet then is flushed by water
gent from two directions. Water from
the rim openings cleans the bowl and
starts the trapped water in its spiral

«d

4 To check for a partial blockage at the
top of the trap, shine a flashlight ento a
mirror placed in the bottom of the bowil.
the larger opening sends a jet of water
into the drain and forces the trap.

As soon as water spills over the

trap, a siphoning action pulls the rest
of the water in the bowl with it. When
not enough water is left to fill the nar-
row p at the top of the trap, the
siphon is broken and all the water
pulled to the top of the trap slips back
into the bowl. Aside from the small
amount of water added through the
overflow tube, the water left
in the bowl after a flush is the water
that didn’t make it over the trap.
That's how a toilet is meant to
work, but let one component fail and
you'll be left with an often confusing
array of symptoms. The good news is
that these symptoms are your quick-
est route to effective repairs.
B Symptom No. 1: Your toilet flushes
normally but is sluggish and often
needs more than one flush to clear the
bowl. The sides of the bowl are also
stained and need frequent cleaning.
Toilets that flush sluggishly do so
for one of three reasons. If the toilet
has never flushed properly, you can
count on a flawed trap or an inade-
guate vent in the waste line, As these

up through the trap. The water from

| the flapper eyelets over the side pegs and
connect the lift chain to the fluzh lever.

8 Once the collar Is cut off, simply hook

¥ To remove a defective tank ball, hoid
the lift wire with pliers and unthread the
bail. Old, brittie rubber will often tear.
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B Toclear congested rim holes, pour a *%;,
mixture of warm water and vinegar into
the flush valve. Then ream holes with wire.

conditions are rare, save investigat-
ing them for last. More probably the
trouble is a bacteria-clogged siphon
hole or partial clog at top of trap.

Bubbles are a sure sign of a partial-
ly blocked trap. Flush the toilet and
watch for air bubbles between % and
Vein. dia. They will rise out of the trap
opening halfway through the flush.
As the water goes down, the bubbles
will come up. Items that can cause a
partial bl are toothpaste caps,
cotton swabs and hair pins. A partial
blockage usually means that some
such obstruction rests against the
side of the top of the trap.

To locate the bloe , dip the wa-
ter out of the bowl with a paper cup.
Then hold a t mirror at an angle
fmmﬁ into the drain opening. Shine a
flashlight into the mirror so that the
beam is bounced toward the top of the
trap. This will allow you to see the ob-
struction. When you learn its shape
and location, fasﬁiun a hook from a

iece of wire and snag the blockage.
leen, #u&h the toilet several times to
clear the passageway.

If you see no ub:fuua bubbles, as-
sume a bacteria-clogged siphon hole

& Use closet auger to clear large

obstructions. Auger’'s cable Is long encugh
to reach the soll pipe below the bowl.

and mineral-clogged rim openings.
You will usually be able to see a build-
up in the siphon hole. To clear the
opening, ream it with a piece of wire.
The clog should fall forward into the
bowl as you work.

If your toilet seems to need clean-
ing more and more frequently, flush
the toilet and watch the action of the
water as it spills from the rim open-
ings. It should course down the sides
of the bowl diaﬁunaliy. If the water
glides straight down the sides of the
bowl, the rim openings are partially
clogged with calcified minerals and

ria.

To correct this problem, shut the
water off and empty the tank. Then,
while holding the flush valve stopper
up, pour & */, mixture of warm water
and white vinegar into the flush valve
opening. Much of it will drain into the
bowl, but some will be trapped at the
clo openings. Let it stand for hali

an hour. Then ream each opening with

a wire. If the openings are really

clogged, start with a rigid wire—a
coat hanger is ideal—ﬂmfl work up in
size to a small screwdriver. To keep
the problem from recurring, install a

10 i the tank ball drifts to one side as It
falls, loosen screw In lift-wire guide, then
rotate guide until wire falls property.
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11 Before installing new ball or flapper,
sand valve seat flush with fine tandpaper.
To avoid damage, use light touch,

7 If replacing flapper on a flush valve that
has no side pegs, slip collar over the tube. If
pegs are present then cut off collar.

chlorine tank treatment and use lime-
dissolving bowl cleaner.

As for improper venting or a flawed
bowl trap, check the venting first.
Each toilet in your home must have its
own 2-in, vent or be within 6 ft. of a
full-size vertical stack. This evalua-
tion may require a plumber. If you are
sure your bathroom is properly vent-
ed, assume a flawed toilet.

B Symptom No. 2: Your toilet clogs
and overflows, or passes only water.
A toilet that does not flush at all is
likely to have a larger blockage at the
top of its trap. Such a blockage may be
caused by too much paper, but is more
likely the result of a foreign object and
r combination. Occasionally, you

ill be able to retrieve a full blockage
with the mirror-and-wire method ora
EL!.LHg&r, but a closet auger is often a

tter alternative,

To use a closet anger, pull the cable
back through the handle so that onl
the pilot spring shows at the bend.
Then insert the bend into the drain
opening of the toilet and push the ca-
b[:thmugh the housing until it stops
against the top of the trap. When you
feel the resistance of the trap bend,
erank the eable in a clockwise direc-
tion. If you feel a snag, continue to
crank in the same direction while re-
trieving the cable,

If you can't feel a snag, continue

ing through the drain until you
run out of cable, Then retrieve the ca-
ble and repeat the process several
times more. Finally, flush the toilet
repeatedly and watch for bubbles that
indicate a partial blockage.
B Symptom No. 3: Your toilet contin-
ues to run until you wiggle the flush
handle.

This is a common problem that is al-
most always a quick fix. It is either
caused by a lift chain that is too long or
by a lift-wire guide that is poorly
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1Z If seat Is damaged beyond repair, It
must be replaced or retrofitted with new
seat as shown. Epoxy bonds It to old seat.

aligned. Which one depends upon the
design of the flush valve, Start by
shutting off the water and flushing
th; IEEIEL If yciurkf}mh “Ivi]-lj“l’;;
ru apper, look for too much p

in its lift chain. To make the adjust-
ment, unhook the chain at tank lever
and reconnect it in a lower link. Try
for an adjustment that leaves no more
than %4 in. of slack in the chain.

If your toilet has a flush valve witha
lift wire and a tank ball, (some are
ball-shaped and some are wedge-
shaped), start by removing the tank
lid and watching the action of the lift
wire and tank ball through several
flushes. This should give you a good
idea as to where the ball is landing and
in how the guide should be moved.

Use one hand to steady the flush

valve's overflow tube and another to
loosen the setserew in the guide. With
the setscrew loosened, move the
guide only slightly in the desired di-
rection. Then tighten the serew and
turn the water back on.
B Symptom No. 4: The water comes
on in your toilet tank automatically
every half hour or so, runs for a min-
ute, then shuts off.

This phantom operation stumps a
lot of homeowners, and is especially
annoying in the middle of the night. In
most cases, all that is required here is
a new flapper ball or tank ball. If your
toilet has a flapper, buy a universal
replacement. A universal flapper has
an eyelet on each side—where it
hinges—and a center collar made to
fit over an overflow tube,

You will need one or the other, but
not both. If your flush valve has side

gs for the eyelets, eut the collar

m the flapper.

In any case, empty the tank and slip
the old flapper from its eyelets, or cut
through its collar with a utility knife
or scissors, Before installing the new
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13 If you find a broken overflow tube,
pull old tube out, pry threads from the flush
valve, and thread a new tube in place.

flapper, run a finger around the flush
valve seat. Through years of use, dis-
solved mineral salts in the water can
caleify on the flush valve and keep the
flapper from seating properly. If the
seat feels rongh or gritty, sand it
lightly with grit cloth or sandpaper.

If your toilet has a tank ball instead
of a flapper, repair will differ slightly.
Start by shutting off the water and
draining the tank. Then hold the low-
er lift wire steady with a pair of pliers
and unthread the ball from the wire.
Rubber tank balls deteriorate with
age, so don't be surprised if the ball
strips away from its threaded brass
insert. If this happens, simply hold
the insert with one plier and thread
the lift wire from it with another.
With the old ball removed, sand the
flush valve seat, and thread the new
tank ball onto the lower lift wire,
B Symptom No. 5: Your toilet contin-
ues to come on al regular intervals,
even though the tank ball or flush
valve has been replaced and the flush
valve seat has been sanded.

This symptom means that your
flush valve seat has a factory defect or
is simply worn out. The best solution,

14 To separate a tank from a bowl, first
unscrew the tank boits. Hold one end with
ascrewdriver—use a socket on the other.,

of course, is to replace the valve, but
replacement will require that you sep-
arate the tank from the bowl. If your
stool has a wall-mounted tank with a
fragile chrome flush valve connecting
the bowl, or if breaking your toilet in
half sounds like more than you want to
tackle right now, try an epoxy seat re-
placement kit.

Start by shutting the water off and
flushing the toilet. Follow by spong-
ing the remaining water from the l:arﬁ-{
and drying the flush valve seat. With
the seat dry, sand it lightly until it
feels smooth. Remove the epoxy from
the kit and press it onto the bottom of
the replacement seat. Then press the
replacement seat firmly onto the flush
valve and connect the lift chain to the
flush lever.

Replacing a flush valve
A better and more reliable solution is
siml:ll‘_lf to replace the flush valve.
You'll find both plastic and brass ver-
sions at your local hardware store.
Brass will last longer and will be less
likely to cause problems later.,
Replacing a flush valve is not that
difficult, but expect it to take an hour

18 Balicock seals differ by manufacturer,
This one features a plastic plunger with an
O-ring and a separate seat seal.

19 To remove balicock, start by
unthreading nut under tank that holds
water-supply tube to balicock shank.
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15 Next. remove the water supply line.
This can be done at ballcock connection
under the tank or at the shutoff valve,

or so. Begin by shutting the water off
and flushing the toilet. Then sponge
all remaining water from the tank and
disconnect the water supply tube
from the balleock. With the emp-
ty, remove the tank bolt nuts, lift the
tank from the bowl, and set it upside
down on the floor.

To remove the flush valve, pry the
washer from the valve spud and undo
the large spud nut, You'll then be able
to pull the valve out from the inside.

efore installing the new valve,
sand the area around the tank open-
ing. Then coat the tank washer with
ipe-joint compound or petroleum jel-
y and insert the valve spud throu
the tank. Turn the spud nut onto the
spud hand tight, plus about three
complete turns. Finally, slide the new
spud washer onto the spud and set the
tank back in place.

If your toilet is more than a few
years old, buy new tank bolts and
washers. Corroded bolts and brittle
washers are usually more trouble
than they are worth.

In any case, slide a rubber washer
onto each tank bolt. Drop the tank
bolts through the tank holes and

1& If you must replace a flush valve,
separate the tank and bowl, then turn the
tank over. Remowve the washer and nut.

through the corresponding holes in
the bowl. Then start a rubber washer,
a metal washer and nut onto each bolt
from below and tighten the nuts.

When tightening tank bolts, re-

member that vitreous china can break
under too much pressure. Don't tight-
en any one bolt all the way down.
Rather, move from bolt to bolt, tight- |
ening each only a few rounds before
moving to the next. Keep in mind that
with most brands, the tank does not
actually touch the bowl, but is sus-
pended by the spud washer. In any
case, stop tightening the tank bolts as
soon as you feel firm resistance. Then
reconnect the toilet supply tube, con-
nect the flapper chain to the tank le-
ver, and turn on the water.
B Symptom No. 6: Your toilet does
not shut off completely, but trickles a
small stream of water into the bowl.
You will also hear a slight but pro-
longed hissing sound.

These symptoms invariably signal
trouble at the ballcock. In most cases,
the balleock needs a new seal or needs
to be replaced entirely. In a few cases,
the pl‘ﬂEIEm may only be sediment in
the diaphragm. In any case, shut the

i
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20 Next, loosen and remove the hexhead
Jam nut that actually holds the ballcock to
the tank. Hold the ballcock from Inside.
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21 Before installing ballcock, N
dean opening. Coat ballcock washer with
pipe-joint compound or petroleum jelly.

17 Sediment causes balléock to perform

poorly. To check, take off diaphragm cover
and remove particles with tweezers.

water off and remove the diaphragm
serews from the top of the balleock.
Then lift the float, float arm and dia-
phragm cover off the ballcock.

If the trouble is sediment, you'll be
able to see it in the diaphragm. Use
tweezers to pick it out. If you don't
find sediment, assume a faulty seat or
diaphragm seal. As for repair, you'll
have two choices. You can either re-

lace the seal or replace the entire
ock assembly. The factors influ-
encing your decision will be the condi-
tion of the diaphragm seat and the
material of the balleock.

Because imperfections in plastic
balleocks are difficult to see or feel,
you will often be better off replacing a
troublesome plastic model. If your
balleock is made of brass, and if the
seat shows no signs of wear, a dia-

seal kit will save you time.

Balleock diaphraﬁlenadesigns are
proprietary, so you best bet is a kit
made by your toilet's manufacturer.

Replacing a ballcock
Replacing a balleock is not hard. You'll

have to drain the tank, but you won't
need to disturb the tank-to-bowl con-
nection. Loosen the compression nut
that holds the supi ¥ tube to the
ghank of the balleock. Next, loosen
the jamb nut that holds the ballecock in
place. With the nut removed, the en-
tire assembly should lift right out.
Before installing your new ball-
cock, apply pipe-joint compound to
the rubber washer. Insert the shank
through the tank opening, tighten the
jamb nut and reconnect the supply
tube. You'll probably have to adjust
the float level on the balleock. Bend
the rod for large adjustments. For mi-
nor corrections, use the adjustment
screw at the top of the diaphragm.
Shoot for a water level about an inch
below the top of the overflow tube.
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22 If sediment Is a problem, a Fluidmaster |

ballcock replacement makes sense. It
comes apart easily for cleaning.

B Symptom No. 7: Tank handle falls
out or is loose,

The only trick to replacing a flush

lever is in remembering that it has
left-hand threads. Armed with this in-
formation, the rest is a matter of loos-
ening the retaining nut and PFul]inxg
the lever out by the handle. The re-
placement handle will go in the same
way, only in reverse order. If your
toilet's
pieces, loosen the setscrew in the le-
ver before undoing the nut.
W Symptom No. 8: Water appears
around the base of the toilet. The toi-
let may also rock side-to-side slightly
when used.

Water around a toilet is a sure sign
that the seal between the bowl and
toilet flange has been broken.

Bowl gaskets come in three forms:
rubber, beeswax and a newer rubber
covered by wax. Each has its advan-
tages and disadvantages. Wax gas-
kets are by far the most popular,
primarily because one size fits nearly
every installation and because they
are inexpensive, costing about §1.
Rubber gaskets, on the other hand,
seldom leak once installed, are reus-

ush lever is made in two |

28 Toreplace 2-plece flush lever, loosen
| screw and remove handle. One-plece

i levers have nuts with left-hand threads.

able and are less problematic when
the right thickness of gasket is used.
The disadvantage is that the right
thickness must be determined in ad-
vance, which is not always easy. Rub-
ber gaskets are also more expensive,
23 to $6. New, wax-covered rubber
gaskets ($3 to $4) are a compromise
| between the two. They provide the
| strong seal associated with rubber

| filling capabilities of the wax gaskets.
| Indetermining which gasket to
| use, consider the use the toilet will get

and the kind of floor supporting it. If
| the toilet will be used by a very heavy
or handicapped n, or if the floor
level has been raised by subflooring or
quarry tile, rubber gaskets are a bet-
ter choice. Wax gaskets will hold up
well in other situations.

undo the supply tube connection, ei-
| ther at the ballcock or at the shutoff
| valve. Once this is done, pry the caps
i from the cloget bolts at the base of the

bowl and undo the nuts from the bolts.

Then straddle the bowl, grasp it an
each side near the seat hinges and pull

units and also afford the minor gap- |

To reset a toilet, drain the tank and |
dip all water out of the bowl. Then

24 Wax ring gasket forms seal between
bowl and waste line. Gaskets also come In
rubber and wax-covered rubber.

up. Set the toilet down on a few sheets
of newspaper and gently lay it over on
its side. This will expose the horn, or
drain opening of the toilet.

Use a putty knife to scrape all re-
maining wax from around the horn of
the bowl and from the bowl on
the floor. Next, slide the old closet
bolts from the flange and replace with
new bolts. Press a new gasket onto
the flange so it's centered between
the bolts, Then pick the bow] up and
walk it over to the flange. Align it so
| that you can see the closet bolts
| through holes in the base. Then settle
| bowl Em.nrn onto the gasket.
| Before tightening the closet bolt
| nuts, make sure the back of the tank
| gits square with the wall. Then tight-
en the bolts, each a little at a time.
Draw the nuts down only until you
feel firm resistance. Then sit or stand
on the toilet to compress the gasket
further. This should allow you to draw
the bolts down another two rounds.

Finally turn the water back on. Af-
ter a few days of normal use, tighten
the closet bolts again until they feel
snug. Then snap the caps over the

bolts to complete the job. 4

Z5 When moving a tollet with the tank
attached, you'll get the best balance point
If you hold the bowl near the seat hinges.
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| & To secure tollet, tighten holddown
nuts untll bow! doesn’t rock. Then cut off
bolt tops and snap caps in place.

. &F To replace broken seat, hinge bolts
| must be removed. If rusted, cover bowl rim
| with tape and cut bolts with hacksaw.
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HOME

Homeowners Clinic

BY NORMAN BECKER, P.E.
Venting Island Sink

I'm planning some improvements to
my kitchen that include locating the
sink in a central island cabinet. I'm
unsure of how to vent the drain. Do
youhave any ideas? FREDREINER

OWINGS MILLS, MD

I agree that proper venting of the sink
drain is important. Otherwise it's
puossible for the water seal, normally
maintained in the drain trap, to be si-
phoned out by water flowing rapidly
down the drain. Ifthis pens, seti-
er will escape into the room.
here are many ways to adequate-
ly vent an is sink. However, be- |
fore installing any system, check |
with the building department in your |
area to see if yvour design complies |
with the local building codes.

The Residential Plumbing Inspec- |
tor's Manual, published by the Amer-
ican Society of Sanitary Engineer-
ing, offers an arrangement that may |
be suitable for your needs (see draw-
ing). Install the vent piping under the
counter as high as possible. Then, re- |
turn it downward and connect it to
the horizontal sink drain immediate-
ly downstream from the vertical
drain section. The returned vent is
connected to the horizontal drain and
to the vent pipe immediately below
the floor with Y -branch fittings. The
vent pipe should be carried up
through the nearest partition or be
connected to other vents.

Drainage fittings should be used
on all parts of the vent below the floor
and a minimum slope of Y4 in. per ft.
back to the drain should be main-
tained. The return bend under the
counter can be a 1-piece fitting, or as-
sembled with 45° and 90° fittings.
The island sink drain, upstream of
the returned vent, should serve no
other fixtures,

Exhausting Problems

The fans in my bathrooms discharge
into my attic which is insulated and
vented at each end with louvered ga-
ble vents. Will this system cause the
insulation to become damp? Should I
do anything about it?
EVERETTM. AIEMAN
50. CHATHAM, MA
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Drawing shows plpe configuration for venting a sink mounted In a central lsland cablnet.
Proper venting maintalns water seal In trap which keeps sewer gases from escaping.

Discharging moisture-laden air into
your attic can cause condensation
problems, especially if the attic isn't
adequately ventilated. In my experi-
ence, most vented attics remain inad-
equately ventilated because insect

screens and louvers reduce the effec- |

tive vent upem'ngs.

If there's a r barrier on the at-
tic floor, then the unobstructed vent
opening should be /34, of the floor
area. Double the required vent size if
there is no vapor barrier.

The most effective way to solve your
problem is to discharge the moisture-
laden airoutside the house. A flexible
duct connected to the fan and run un-
der the insulation to an exterior wall
where a hole can be cut will do the
Job.Install a weatherproof vent hood
over the exterior wall opening.
Attaching the flexible duct to an ex-
isting attic vent opening is not recom-

mended because the duct will par- |

tially block the opening.

_ Another way to terminate the duct
is to run it directly up through a hole
in the roof.

In this case, the duct should be as
short as possible to prevent conden-
sation inside the duct during the
winter months. A suitable vent hood
must be installed and the joints be-
tween the hood and roof must be

sealed to prevent leakage. P

Service Tip

The season has arrived when do-it-
yourselfers begin repairing and

ths, pati-

un-
dertaking masonry projects, there
are several precautions to be ob-
served. Few people realize that
wet conerete is very caustic, It can
n];varaly bm the skin and serious-

damage the eyes.

The Portland Cement Assn. rec-
ommends the following when
working with fresh conerete:
M Wear a long-sleeved shirt and
waterproof gloves for protection.
B Wear long pants and boots.
Pants should be tucked into boots
high enough or tight enough to

out wet concrete,
B Wear waterproof knee pads
when finishing conerete from'a
kneeling position.
M If your skin is irritated, wash
Lanolin cream generally relieves

the discomfort.

Do you have a Aome-maintenance o repair prob-
LemT Send it to Homeowners' Clinic, Me-
chanics, 234 West 57th 5t., New York, NY 10019,
Letters cannot be answered individually, but prob-
Lems of wide interest will be dise in the col-
umn. For more home-repair and mainfenance
help, PM's Home Care Guide, §2 45 postpaid,
Se ur order(s) to ular Mechanics, Box
1014, Radio City Station, New York, NY 10101
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THE BETTER
HOME

Appliance Clinic

BY STEVE TOTH

Needs A Good Belt

Our Whirlpool electric dryer model
No. LVE&T00 is getting noisy. I've
been told that a pulley is loose and
that I need a new belt. How can 1 do
the job myself? F.BRITTNER

PITTSBURGH, PA

To get at the drive belt and check the
support rollers and idler pulley,
you'll need to remove the front panel.
First, unplug the dryer. Then lift the
lint screen cover and remove the two
screws found underneath. Inserta
narrow putty knife between the top
and front of the cabinet about 2 in. in
from one corner. Push in on the putty
knife to free the locking clip and lift
up on that corner. Move to the other
side, repeat the procedure and raise
the top. Place an old towel over the top
panel edge to protect it when it's laid
against the wall behind the dryer.

Next, remove the two upper screws
found on the inside of the front panel.
Pull the front panel out about 1 in.
and lift up sharply to release it from
the spring clips at the bottom. Try to
free one side at a time, Then, move it
arcund fo the right side of the dryer
and let it rest on the cabinet side. It's
normal for the drum to sag a few
inches when you remove this panel.

Look under the right side of the
drum to find the idler pulley. Release
the tension on the belt by lifting the
idler pulley up and to the right. Then
remove the belt from the motor shaft.
Lift the drum off of the support
rollers and out of the front of the dry-
er. Vacuum the inside of the dryer.

The drive belt (part No. 341241)
and idler pulley (part No. 691366)
cost about $6 each and are available
from any authorized Whirlpool parts
distributor. Both parts come with in-
stallation instructions. Whirlpool
also offers a repair manual (part No.
677818) for gas and electric dryers.
The manual costs $7.50.

Iice Maker Shoots Cubes

The ice maker in our J.C., Penny re-
frigerator model No. B6T02704210,

gerial No. CH510489 doesn’t just drop |

the eubes into the bin—it shoots them
all over the freezer. Can you help?

DELORES ALISSID

GROVE CITY, PA
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FROINT VW

Remove front panel to access the drive belt and pulleys. Lift idier pulley up and to the right to
locsen the drive belt. Remove the drum and examine components for wear,

Start by checking the ice cube size, If
they're smaller than normal, they'll
tend to fly farther when ejected.
Check the water level in the ice maker
maold. It should be within % in. from
the tap for properly sized ice cubes. If
the level is low, check the water valve
on the supply line that leads to the
water fill valve on the refrigerator.
Disassemble the water valve and
check for sediment buildup. Also,
check the metal strainer on the inside
of the water fill valve.

If you still have a problem with the
water level, then you'll have to adjust
the water fill height screw that’s lo-
cated under the front cover of the ice
maker. Turn the screw to the plus
side to raise the water level.

Note that one full turn afters the
water level by 20 cc.

The next thing to check is the tem-
perature of the freezer compartment.
If it’s not between 0° and 8°, then ad-
Just the temperature control,

If your ice cubes are still flipping,
then check the rake that scrapes them
off the ejector pads. Plastic rakes are
prone to flipping cubes and should be
replaced with the metal (spring-
loaded) type. Ask for G.E. part No.
WR29X137. The new rake costs
about §8.

Also, some ice makers have a dark
gray stainless-steel ejector pad that
can cause the ice cubes to stick. It can
be replaced with a new aluminum
pad, rod and seal kit.

It's G.E. part No. WR29X144 and

costs about $26. Make sure you un-
plug your refrigerator before install-
ing f})l;ﬂ' parts to avoid damage to the
ice maker's electrical componenits or
wiring. Both kits are available com-
plete with instructions fromany G.E.
paris distributor.

Needs A Switch
I'm having trouble finding a part for
my outmoded top-loading G.E. dish-
washer model No. ACI100A16, serial
No. 50-205898, The part I need is the
timer that controls the washing cyele
and turns the unit off.
BYRON A. BAUR
ERIE, PA

G.E. stopped making the timer for
your vintage dishwasher several
years ago. My suggestion is to have
your timer rebuilt. T & E Timer Inc.,
53 E. 10 Mile Rd., Madison Heights,
MI 48071, told me that there is a good
chance that they have the parts in
stack. Send them your timer along
with a note that includes your name,
address, phone number and instruc-
tions to repair and return the unit to

you.

They'll inform you of all of the re-
pair costs and shipping charges. If
they can't repair it, they'll return it at
nacharge. ™

have a problem with innce, send
ap with any appliance

If you
question, with the model and

10019, . bt Letters
cannol be answered individually, Problems of
wide interest will be discussed in this column,
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““These Are NOT... Sunglasses!”’

ORIGINAL

Ambervisionm
Super Glasses
For Only...

$1 0 ?{Nut $59.99)

AMBERVISION
REVOLUTIONIZES EYEWEAR

High Technology Disguised
As High Fashion

Don't be tooled by the appearance of
these glasses' These are nol ordinary
sunglasses. They may look like high
tashion sunglasses (in fact, they are
designed after some of the most expen-
sive prand names on the marke! today
— p.0. Porschew, Carreram, etc.) — but
are actually the latest breakthrough in
sunglass technology. Ambervision'sm
scientific design filters out blue and
ultravialet portions of the light spectrum
that have been proven to be harmiul to
your eyes. By filtering out! these
dangerous rays, not only are your eyes
protected from damage, but your vision
is enhanced to a new level of perceplual
eyesight!

Not $100, Not $58.99 —
Incredible Give Away
For Only $10!

Vision enhancement eyeglasses have
been nationally advertised by others in
leading media at many ltimes this price
In fact, you would think that high tech
vision enhancement Super-Glasses like
these would sell for well over $100.00
But during this nationwide publicity
campaign. you don't pay $100.00 — ar
even hall that much. You pay an in-
credible give away price of just $10! Bul
this offer is for a limited time and only
available through THIS nationwide
publicity campaign for a limited time.

A Mew World Through New Eyes

Just imagine whal il would be like lo
look through glasses that make the
waorld seem sharper, more vibrant, more
alive and more cheerful. Slip on a pair of
these sleek designer sunglass “look
alikes" and you'll notice a marked im
provement in your vision. The world will

SBEM S0 crisp, so clear, that you'll feel
as il someone had just given you a new
set of eyes. This vision enhancement
gxparience i5 so incredibly phenomenal
that you literally “won't believe your
eyes!” Thousands of prolessional
golfers, hunters, amd skiers have
already discovered and reaped the
benelits of these indispensable Super
Glasses — now you too can experience
the excitement of ENHANCED
EYESIGHT!

What About Sunglasses

The unbelievable truth is that OR.
DINARY sunglasses may be dangerous
o your eyes. Everybody knows that
your eyes automalically adjust to light.
When you wear plain darkened lenses,
your pupils open wider 1o adjust for
darkness — but this becomes harmiul
because your eyes are now letting
MORE dangerous UV rays in.

Ambervisionw lenses are gradiated to
help shield against overhead light.
These glasses are made with one of the
finest lens materials available for
sunglasses — cast in CR-38m  with
UV400 protection, even an oplometrist
would be impressed! The lightweight
frames are designed for ultra comfor
table wear and tear and the molded
nose resl is designed to rest comfor
tably on your nose. The hinge design of
these frames aliows them to be the
perfect “one size fits all” eyeglasses.
Your "Super-Glasses"” even come com-
plete with a luxurious black suede-like
protective pouch. No wonder these are
the most popular and fastest selling
sunglasses ever sold by this giant new
home shopping club!

These Ambervisioniw Super-Glasses will
not be sold to any wholesalers, dealers,
or retailers at this price. They are only

ORIGINAL
AS
SEEN ON

TV!

READ THIS

Please do not be misled by
imitations. Ambervision'sm
are the only glasses of this
type thai have been proven
SUPERIOR to the famous
BluBlockersms (that sell for
many times our price) by an
independent lab. Nobody
else can make this claim.
You shouldn't trust your
valuable eyesight to
anything less than the best!

available through this special publicity
campaign for a limited time. There is a
limit of two (2) pairs per address at this
price, but requests that are mailed early
enough (before June 30) may request
up to five. Each pair of Super Glasses is
covered by a full one year money back
guarantee.

TO ORDER: Specifty item number and
send with your name and address plus
$3 for shipping, handling, and insurance
(no matter how many pairs you are re-
guesting). Visa and” MC users please
supply account No., Exp. Date, and
Signature. (Virginia residents add sales
tax). Allow up to 60 days for shipment.

Original Ambervision s (llem #3613)... $10
or choose from these other exciting models
Aluminum Deluxe Frame (item #5611} $20
Clip-On Style (ltam #5G14) ... .. 510
Please spacily (Item #) whan ordering

Crodit Card Orders Call
1-800-223-9944
USA Buyers Network,
Dept. SG1754
One American Way,

Roanoke, VA 24016-8001
TRET DMV 1e88
Ambervigion 13 4 Trademark of DMV, inc



WORKSHOP WARRIORS

To change belts, first remove the side panel.
Push in the belt-tracking knob to release the
tension and then replace the abrasive beilt.

~

Use the top wheel of sander to shape inside
curves. Apply light pressure to avoid clog-
ging the belt and stalling the Ys-hp motor,

Replace the sanding belt with a
buffing belt and you can tackle polish-
ing and cleaning jobs, There's even a
place for installing a flexible shaft
which ean be nsed to drive a sanding
drum or dise, wire wheel and various
bits and burrs. Other features include

TOOL TESTS

(Cantinmed fron page 118)

With the platen removed, the belt fits Into
tight spats. This also allows the belt to flex
and conform to irregular-shaped pleces.

MNarrow belt Is excellent for sharpening all
types of tools, knives and scissors. Always
wedr eye protection when using sander.

a belt-tracking adjustment knob, re-
movable platen and a5 % 5-in. tilting,
cast-aluminum worktable,

The sander costs about $70. For de-
tails, contact Delta, 246 Alpha Dr,,
Pittsburgh, PA 15238, Or, call toll-
free (B00) 438-2456,

Foolproof Drill Bit Sharpener

ERE'S a drill bit sharpener un-
like any other sharpenerthat ['ve
tried. It iz extremely easy to use,

very effective and affordable. The
sharpener, which is simply a small
(P lovrae fiors b e [42)

Sharpener, with collets and grinding wheels, is powered by any pistol-grip electric drill.
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Y/ FOLEY \ POWER-FED
Y “T" TOOLS IN 1

Plane ® Mold®Saw @ Sand

i sh
bl s Sy
ﬁlﬂ'lllllﬂ. All popular Itm‘ul,Ri
old & Sand .. um‘llﬁlrur in mmbt;t

Low Cost ..

Plane-]
nation with a single
mummupqummmymm

30 FREE TRIAL!

DAY
RUSH COUPON TODAY!
Foley-Belsaw Ca.
6301 Equitable Rd., Dept. 91320
Kanasa Clty, Mo. 64120

0 YES Ploase send me complete facts about PLANER
-MOLDER - SAW - and details sbout 30-Day
trial offer,

Hame

Address

Cicy

State Lip

EASY-TO-ASSEMBLE-KITS
In Stock for Immed. Shipping or Pick-up.

o ‘42 FOLE. Breoenoll, PA

for 38" diam
(his. 76" I0 BT

Comparoble sovings on dioms. from £ 10 T

Kits evailable 1o fil ary Aoor-le-foar his

Pomona, CA
(714) 598-5766

Sarasota, FL
(813) 922-1479
Houston, TX
(713) T89-0648

Chicago, IL
(312) 552-8010

& The Iron Shop 1977, 82

Feaple who've looked everywhere fell us there
isn't onother spirol stoir oround that touches

our combination of price and quality of mate-
rinli and workmanship. We believe itl

CAlL OR WRITE FOR FREE BROCHURE:
M T |
i Tn 1P-iu1!h|pbqim Bata I, mgﬁﬁmw e d
|

| s —

|

| Givaes

Ihire

TI-IE IRON SHOP




CALL 1-800-242-3600

Ask for 3 credit Cathon with EASIER APPROVAL
because our VISA and MasterCard programs feature
the Secured Deposit Account. NO
ANMUAL FEES, NO PROCESSING FEES,
MNOAGENT FEES Ahn:lynu uwﬂimm L

15,000 credit

intured bank. Call or wnLE nowd

Key Federal Savings Bank
Box 6056, Newark, DE 19714

FARRIT

AL

o

STATE I AC PN

Wk Shocs By Hush Puppaes”

THEY FIT LIKE YOUR
FOOTPRINT IN THE SAND!

We have them in vour
size, style and color!

For a brochure showing the
BODY SHOE and America’s best
loved traditional HUSH-PUPPIES,

please send -2 slamps,
refunded with first purchase.

Find out why we should be
your shoe outhet!

SHOES DIRECT, LTD.
1319 Ea. Garfield
Davenport, 1A, 52803

SATELLITE

CABLE T V.

= BAMBLE]

FOR CATALOG SEND $2 TO:

DISTRIBUTORS
5078 SO. 108th
SUITE #333 DEPT. PM
OMAHA, NE 68137

TO ORDER CALL:
1-B00-435-7057 [
1-402-330-T673 24

A BUILD YOUR OWN
ROCKET MOTORS!

|| * 40 POUNDS THRUST!
* FIFTY CENTS EACH!
* BUILD A DOZEN IN AN EVENING

l'l Wiy b GO wd D g
WTMLNE SANFLE o e st e YO CAN
AR TOLMEELF e pomwisn youl Fsd o the e

‘. Senus.?{ltl 3
[hge Pui  THE TELEFLITE CORPORATNIN,
TR0 Nikehing 5Y.. Moresa Valley. Calil SX337.4470
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TOOL TESTS

WORKSHOP WARRIORS

(Conbinwed from page 121)

With the bit clamped into the holder, place it
in the first position, as shown. This sets the
depth of the bit and prevents overgrinding.

grinding jig, is powered by any pistol-
grip electric drill.

The unit comes with two inter-
changeable grinding wheels—alu-
minum-oxide and silicone-carbide
—for sharpening high-speed steel
twist drill bits and carbide-tipped ma-
sonry hits. It accepts bits ranging
from Yin. to Yein. dia. and ean be used
to resharpen broken bits, too,

First, put the clamp-on collet on the
tlull bit and insert it in the opening at
the top of the unit, This will set the bit
to the proper depth and prevent over-
grinding. Next, select the appropri-
ate lip cutting angle (from 80° to 1307,
switch on the drill and rotate the bit a
couple revolutions. This antomatical-
ly grinds the preselected lip cutting
angle and lip relief. After some prac-
tice, it ghould take about 1 minute to

Set the second position to the correct lip cut-
ting angle and turn on the drill. Insert the bit.
as shown, and rotate it a couple of times,

b ¥

These closeup views show a twist drill bit be-
fore it was sharpened |left| and after [right).
Broken bits can be resharpened, (oo,

sharpen a bit, The Martek sharpening
kit includes a carrying case, two
grinding wheels, collets, bit holders
and a dressing stone for ]-.#:-c-pmg the
wheels in peak condition. It ecosts
275,45 postpaid from Garrett Wade,
161 Avenue of the Americas, New
York, NY 10013,

Multirange Socket

This one adjustable socket will replace the 20
sockets shown in the background. It fits onto
astandard ¥s-In. drive ratchet handle.

OW HERE'S a terrific tool: the
Channellock 906 adjustable sock-
et, This one socket can replace 20 indi-
'm]ua] sockets m-r:!udlng 11 standard
sizes f,., in. to % in.) and nine metric
sizes (8 mm to 16 mm). The Channel-
lock socket's three jaws are easily ad-
Justed, with one hand, by turning its
knurled collar.
The socket is made of high-grade
forged steel and is tough enough, ac-

A quick turn of the knurled collar opens and
closes the socket's three steel jaws. It has a
maximum capacity of % in. or 16 mm.

cording to Channellock, to withstand
1200 in.-1bs. of torque. The 906 ad-
justable socket fits a %-in.-drive
ratchet wrench and costs about $20.
The socket, complete with ratehet
wrench and clip-on leather holster,
costs about $40. Look for the socket at
hardware stores and home centers.
For more information, eontact Chan-
nellock, 1306 5. Main St., Meadville,
PA 16335, ™
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TUFOIL /S SLIPPERIER
THAN TEFLON 7

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

fell off my chair.

| kmew TUFOIL™ was a superior product.
After all, I've been warking an the prob-
lems of dispersing Teflon® or Fluon®-
like colloids in oil since the early 1970's
and getting patents all over the worlad.
But here was conlirmation from an high!
My reaction was, “Wowl TUFOIL's slip-
perier than Teflon!"

Their test data showed a steel on steel
4-pall surface fnction of 029 with re-
markably low wear. | rushed to my library,
grabbed a lubricant handbook 1o see if
my memaory was correct Sure enough!
Teflon was listed at .04,

TUFOIL is nol just a little slipperier than
Teflan. N's a lol slipperier than Tellon.
There was the handbook data right in
frant of maf
People ask. "Why don't the oll companies
use or recommand TUFOIL?” It's simple.
The big oil companies’ profit comes from
gasoline, not lubricants. The auto com-
panias’ comes Irom car sales. Just think.
Some of our test cars are pushing
200,000 miles. If Detroit recommended
TUFOIL, they might cut their sales in hali
nat likelyl Some of our customers’
cars are well over 200,000 miles, with
their angines purring like kittens.
Historically, the most important inven-
tions have been made by independent
inventors working alone. They do notand
have not come from large well financed
research labs or institutions. The best
creative inventors have always chafed
under the rastraints of bureaucracy.
So it's up to you to decide for yoursell,
just as tens of thousands of our cus-
tomers already have!
Customers send us letters raving about
improved starting, smoother operation,
speclacular acceleration, gas savings
and much longer trouble-free engine lite.
TUFOIL has been written up in prasti-
gious scienfific journals, newspapers
such as the Wall Street Journal, Boston
Globe, Maw York Times and Christian
Science Monitor and testad in Uiniversi-

ties and laboralories all over the world.
The results are overwheiming! As far as
we can see, TUFOIL has the lowest
friction and wear af any known lubricant.
TUFOIL is making history!

For the last few years, we've beesn
running tull page award-winning ads in
MASA Tech Briefs. In them, we call
TUFOIL, "*The Transistor of Lubrication.”
Our competitors are way back in the
vacuum tube era with products primitive
by comparison, No othar lubricant even
comes close

We're occasionally asked about lubri-
cants that claim to be gene-time engine
treatments. The answer is simple! There
is no record in the scientific literature
that we've seen so lar, thal a one-lime
frealment by any lubricant will last the
lite ol an engine. So don't believe it!
TUFOIL means big savings lor you, your
car or your machines! So rush your
order now and get these marvelous
benefits.

® Increases acceleration

& Boosls gas mileage

® Easier startls—hot or cold

® Makes engines run better, lasi longer

Here's what some ol our customers say,

This customer wrote a beautiful 4-page
letter raving about gas savings, easy
starts. He went on
"My acceleration was also noticeably
increased and where my normal en-
gine running temperature had been
with the needle haliway between HOT
and COLD, it is now only one third of
the way in between.”
A. W.. Yarmouth Port, Ma,

This customer got fantastic fuel savings...
“The use of TUFOIL in my autos has
been so successiul that | purchased a
gallon of TUFQIL and now use itin my
34 lawnmowers, garden tiller and

shredder.”
. 0. W, Seattle, Wa.

FREE
SAMPLES

SEE DETAILS

BELOW.

T o
= ?}-:'I.lbpl

How To Use TUFOIL®

Just add one B-0z container af TUFOIL
to your standard crankcase. (I treat 4 to
5 quarts of engine oil) I you want to
super treat your engine, add two bottles!
You will see the resuits in less than 1,000
miles. Once your enging is broken in on
TUFOIL, edd 4 ounces (% bottle) with
each oil change 1o keep new perform-
ance lavels. Use TUFOIL repeatedly over
the life of your engine to help keep it
purming ke new!

TRY ONEEOZ.BOTTLEOF 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 mongy immediately—no
questions asked.

Send for TUFOIL today and prove to
yoursell the amazing increase in your
car's performance. Fill in the coupon
today. Or call TOLL-FREE any time, 24
hours a day.

1-800-922-0075.

(in New Jersey, call 201-825-8110,)

FREE..

machaniam

O TUFOIL Lightning Grease — Easily sheared grease for

mstrumeanis

E TUFOIL Lubit-B — General purpose, housahold usa

lubricant

FREE brochures
[ 30 Questions/Answers about TUFOIL

O “Fun with Superconductors”—we’re leading thal field

too?
Sew NASA Tech Briels

. Products basad on TUFOIL technology. Check
ane with each arder of 2 botiles or more. Check 2 foreach
gallon order. Values range from $3.08 to $9.95 "

O TUFOIL Gun-Coat — Super rust inhibited, smoaoth action
O TUFDIL Compu-Lube — Low viscosity for compuder

- -

w rush my TUFOIL arder:

[ OME 8 oz, botlle .. . ireal ona car for
$14.25 (plus $3.50 shipping and

Fluoramics, Inc. ™=

103 Pleasant Avenue
Upper Saddle River, N.J. 07458

for technical details, 1986, 1987 and 1988,

& 1987 Fluoramics, Inc.
FLUON® 5 REG. T.M. of IC1 Americas Isc.
TEFLOMN™ is rog. T M. of DuPoni®

TUFOIL® & reg. T M. of Flupsamsos

S Palsnl Mg, 4784 518

LS. Patent Mo 4 224173
U5 Pabeni No 15331688
Chii U5 Pateris s
and panding

My Efeck or maney ordes lar m encl
::;:i:gl See money back m‘:m_“ b i o § osed
[0 #&m Express 1 MagtarCarg O Visa
O TWO 8 oz botties . . . treat two cars e
for $25.00 (plus 54.00 shipping =
and handling) SAVE $6.00 Eap. Date
After you've tested TUFOIL and like it, Sigriature
buy a gallon of TUFOIL to share with  Name
your friends & save $159°11 Address
O ONE GALLON Ireat 16 cars for o
$125.00 (plus 8600 shipping and L —
handling.) Stale Zip

fhig) reecients planse add 6% sales as|. Ovoers o Canatis
Send check or money codar in LS currency. Add §10esira
SPUppang chasgas

We ship within days!
*ayer |he sngle baltie price BIG SAVINGS




Seasoned Veteran.

After ten vears of
Im kvard battles and
sidewalk skirmishes,
this Weed Eater”
REmer stitl-performs
as good as new,
Because, like all of
eur trimmers, it was
designed lo take a
beatin’ and keep on
eatin. See our new
class of recruits at
vour local Weed Eater
retailer. And win the
war on weeds.

WEED EATER

The trimmer America
asks lor by name.

SEATS for FAHS & RV'S
Errect T Owitle

A 21B-738-5231 for FRE

SEYVISION INC.*
=4 098 COLLEGE Wy
FERGUS FALLS MM 58537

i Aolfirel w00 404 AR Qe

e fun of prehl Bullon s

naEs mach io make el B

Seedl I & FREE calwing

seng 529 55 pha 81 75 shppeng (L ies
3 Bl &bl o, PRASEA

b, 1L G100
24 209 H -
Monay Back Guarsntes L2l _1ll‘-l Menhor Ave., Pairsilie Ohig G077

Next time you're cutting with a hand-
saw, try applying a little paraffin wax
and save on elbow grease. Lubricat-
ing the handsaw's blade by rubbing
some paraffin on it will reduee frietion
without interfering with the blade's
cutting action. Squares, miter gauges
and other pieces of equipment will all
glide easier with this treatment.
—Walter E. Burton

Installing Cove

When installing cove maolding, it's of-
ten difficult to keep it square due to its
beveled back, This jig simplifies the

job. Carefully trace and cut the profile

of the cove in the corner of a jig board,
Haold the molding in place (as shown),
then nail. —Nerman E. Johnson

Garden Protection
To discourage animals from trespass-
ing into newly seeded gardens, cover
the seedbeds with sections of chicken
wire that are shaped to arch over the
ground, The chicken wire permits wa-
tering and can be reused each spring
for annual protection from pests.
—Louis Hochman
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Special Introductory Offer

Vabd (Jorct 7 - ‘:Qau..;q.fﬂff_ d
Build this Beauti
Wooden Ship Model

Jor Only $29.95

Wouldn't you love to build this historic ship model? [Us a true-to-scale, 217 replica
of the 2-masted schooner, Swift, a Yirginia pilot boat of 1805. Well, now you can!
And you don't have to be a skilled craftsman o do so.

It really isn’t hard

Even if you've never built a mode] hefore, you can experience the relaxing
pleasure wnd pride of accomplishment that is offered by this fascinating hobin, f
You can build the Swift. The secret’s in our kit, designed especially for the 1
first time modeler, with pre-cut parts that mke assembly easy. Clear, large '/
scale plans and instructions virually tke you by the hand and guide you
every step of the way through hours of the mest relixing fun you'll ever
have. And when completed, you'll own a museum quality model you
can display with pride.. with gleaming brass fittings, walnut planked

hull, delicate rigging. . lifelike in every detail®

Quality you see and feel

(ur kit materials may be better than those used in the original
Swift. The keel section and frames are pre-cut plywood, ready for -~ //
quick assembly. And the hull is planked twice; first with thick, ]
Nexible limewood for strength, and then overlaid with planks 24

of African walnut for lasting beauty

Yo o't have to matke the Anings—we've done that for vou. Our kit contains
ready-to-use blocks and deadeves of rare, yellow hocwood. We include evelets,
bracers and belaying pins—aover 70 parts of solid brass! Even the cabin door
hinges ure brass, s are the 250 miniature nails you'll use to fasten the planking
1o the hull and deck. And, since the origina wooden Swift had no plastic pants, our

kit doesn’t either—anywhere!

Cretive? And how! Overwhelming? Not a bit! But be prepared for hours of the most
challenging, engrossing, relading fun you've ever had

But hurry! Order NOW and beat the rush...and get your $49.95 value Swift kit for
Only $29.95 during this Special Introductory Offer. And while vou're saving

on the Swift kit, ke advantage of these special offers wo—

MORE SPECIAL OFFERS:

...and get our

““How to Build"" Video for Only §9.95
Ifvoi think o picture is worth a thousand

wonnrls, you I want o o Ehls 90- o VHS

video It makes building vour ship model

easier than ever! Use it with the nstructions

in your kit..and follow right along as you

0r use coupon befow io send check or money arder. Order Swift kit No. ALLSS

No. ALLE9

Credit card holders

Call 800-228-5588 Toll-Free.
24 hours 2 day

FREE BONUS

Miniature Cannon Kits

Sot of two solid briss cannon on waloat car
riages o be maomied amidship 54,00 value, sent
FREE with your order.

‘m MODEL EXPD, e Dopt. PM-68

s B

waich every step in detil. Ulse {1 again and i 283 Aichard Mins Aosd, Wharton, N o788 I
Save on Ship Modeler's Tools & Book again.. and vou'll kearn all the secrets 1o . Ny Pl i
Ve wiant 1o rmtrosduce you to this fuscinating. g & muséum quality plak-on-frame ] g ;‘:E:mm::;m mq:::dﬁi !'.ﬂ Ei;nm " |
by ! 51w ve put together a tool pack wfndc!n ship model. Gives beginners an un N MXT29 Tool Package Kit—a 517 value, now only $9.95with my purchse l
ape thit Includes every thing vou necd: hobly f‘-l"‘“%“mﬂlﬂ'! Reguidarly S19 95, hul now a of the Swift kis.
knife, min-hammer, pliers. 2 files, niler sand- #9953 Bomas Offer it your purchase of — Mo S5T29 V145 90 minuste VHS “How to Build” Videotspe, regularty $19.95, |
paper, tweezers, ploe and Swedish wood e Swiff | But mow 3 $9.95 Bomis Offer with the Swift ki, 1
oil—i 217 verlues, Praad rren cmaly B 95 il I —— N, MEF24 Ship Models From Kixs by Colln Riches, 110-pg. beginners guide 1
ot purchase of the Saift ket during this to ship modeling for only §5.8%
limibied time offer |l o Check or money order enclosed. | Add 55 shipping & defivery charge. K1, CA, |
Also 4t special savings is **Ship Models | o O st A 8 S ) 1
from Kits," a 110 pape beginnes's guide that REREINY CTRCRLCORY
will answer all your questions ahout ship I [ Mastertard L Visa L] American Express l
mosdelityg. Regularly 57 95, this book ks vours | sccount e Exp Dhse |
for amly §5 A8 1 |
! l Signature I
N MODEL EXPO, nc. | Wi I
353 Richard Mins FAoed, Wharton, NJ O78808 l Address I
Visit Our Stores 1 " - i |
New Jersey  California Winois Florida | o page full color ship model catalog sent FREE with your arder. |
2BRILA6'W. 2758 S‘Ip”‘lﬂdl Bivd. 344 Ridge Rd. Pelican Plaza I 11 it maode than weel, pou My retmen v prchase in origned condiling l
Tiftany Plaza Torranca B0505 Wilmatte 50021 8392 Tamiami Tr. l within 80 days for 8 fult rehund y
Pine Brook 07058 Sarasota 34238 & Mindel Fuges, I [0k I
] —-——_—————————-—J




Craft Projector Enlarges

Pictures, Pattems, Drawings
UPTO 25X'S BIGGER!

Project: Prints, Plans, Photas, Stamps, Coins,
£ Gems In Matural Color — Onto Almost Any
Surface: Wood, Wall, Screen, Paper, Fabric.

FREE! BULB
& CASE o

Ideal For:
Woodworkers, Modelers, Arts & Crafts

Makes a real artist oot of anyona! Place any object,
design or piclure under the famous EPISCOPE Pro-
jector . . Switch om . . . it projects to wall, ar
any other object in front! Crisply projects even 3-
Dimensional objects like sea shells, medallions,
coips. Tarn living insects info @ live science lessan
far the kids! Really indispensable for the crafts-
persan. |deal for needie-pointers, woodwarkers, atc.
Chocse precisely the enlargement you want with
the sdjustable lens. Crafied from Hi-lmpact ma.
ferials and matal . . . made for & lifetimeé of fun
and projects, Plug into any un:hrurr sockel. On-0ff
Switch and special 40 Watt Bulb included. Plugs
inta nﬂlml;ll outlet. Easy to follow instructions
and ideas for wse also included. Projects calor
postcard, smapshots, even slides

Mo, 450 — Episcope Projector ............. $18.93
EXTRA BULES FOR YOUR PROJECTOR ONLY ..§ 2.00

True To Life Coloring - Fascinating Action

FLYING MALLARD
WEATHERVANE

His Wings Twirl With Every Breeze

A splash of color . . . as wings twirl arcund in
realistic flying motion! Our colarful Mallard is
the perfect landscape accent for your yard, lawn
or garden . . . keeps pest away from vegetable
patch and fruits foo! Action duck measures
about 16" long and is completely Weather Re-
sistant. Comes complete with 18" high metal
support rod. Specially priced!

No, B136—Mallard Weathervane ................57.77

TWO DMLY $12 — THREE ONLY $17

Send Drder To: FOSTER-TREMT, INC., DEPT.S522F
2345 BOSTOM POST ROAD, LARCHMONT, M.Y, 10538
Include $2.95 Postage & Handling.

Sond Order To: FOSTER-TRENT, INC., DEPT.S22FA
2345 BOSTON PDST ROAD, uﬂlﬂlllﬂ' M. Y. 10538
Inclede $2.25 Postage & Handling.

When 11 Pours

It Reigns

Do-It-Yourself
Solid Vinyl Gutter and
Downspout Systems

* RAINGO reigns supreme
over all other gutter systems
Simple snap-together
installation

Won't rust, rot,
or carrode

Never needss
painting

RAINGO
IS AVAILABLE
AT LEADING
HARDWARES
AND HOME
CENTERS

Exclusive
RAINGO

ridges

reduce ice, heat
and debris
buildup

7034 E. Court St.
Davison, MI 48423

Call For Free Literature

Toll Free: in Michigan 1/800/572-5398
Anywhere else in U.S.A. 1/800/521-7488

OFFSHORE POWER PLAY

{Cantinied from page $3)

Aquasport 250 Express
Verzatility is the standard the 250
Express Fisherman measures itself
against. Its wide-open cockpit, al-
though the smallest in the test, gives
sufficient fish-fighting room while its
low price and sporty blue-gray hull
make it ideal for family recreation.

The Express Fisherman was a
grevhound in the hole shot, but it fin-
ished off the pace in top-end speed and
performance course times. In the
rollers, it gave a hard, rattling ride.

Stowage was surprisingly tight, as
was cabin space and the sleeping pad.
But fit and finish and overall work-
manship were the areas most notice-
ably affected by cost-containment.
The fold-down splash wall didn’t lie
flat or lock in down position, aft stow-
age boxes had no rubber hateh liners,
and drains in the cabin were simply
punched-out holes,

The helm station, which has rub-
ber-sealed controls, offered superb
vigibility forward and a good view of
the gauges. The uncomfortable throt-
tle, however, bumped into the driv-
er's leg in full Reverse and into the
steering wheel in full Forward.

But fishermen and their families
will appreciate the Aquasport’s
bright, well-ventilated cabin, as well
as its easy-to-take price.

Power Choice

We zelected counter-rotating Ya-
maha 150-hp outboards for power. We
were anxious to test Yamaha's unique
control system and determine if the
ride was indeed torque-free.

Prior to counter rotation—a dual
outboard system where one propeller
spins to the right and one to the left
—double right-hand torque caused
arm-tiring fatigue and made a level
ride nearly impossible. Counter-ro-
tating props, we found, not only
solved these problems, but increased
overall maneuverahility,

The Dual Binnacle Control, a Ya-
maha innovation, enables the driver
to trim and tilt both outboards at the
same time with a single switch, plus it
offers separate switches for individ-
ual fine tuning, Other distinetive fea-
tures, such as matched starter keys
plus dual and individual motor warn-
ing alarms, make it one of the most
atlvanced controls on the market.

Our test boats proved to be impres-
sive, 25-footers, easy to maintain and
sturdy enough for the open sea. Each
had its strengths and weaknesses,
but, needless to say, we'd be more
than happy to go out to the Gulf
Stream for marlin or tunain any one of
them, the sooner the better. ™
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SATURDAY MECHANIC

There's nothing difficult Imvodved
in ali your car or

can dao It yourself, if you have an
alignment rack. But you can save
maoney, and help your alignment
techniclan ghve you a good job by
bringing your car In with a good,
tight suspension.

How To Check For Correct

BY MORT SCHULTZ

HILE the basics of wheel |
alignment are within the
secope of most Saturday

mechanics, for lack of a $25, 000 align-
ment rack and a place to set it up,
most of us have to assign the jobtoa
professional mechaniec. But that
doesn't have to mean turning one's
back and hoping for the best. Align-
ment should be a joint venture be-
tween owner and technician.

Take care of the preliminaries. Be
sure alignment is needed and make
certain the job is done properly.

WHEEL ALIGNMEN'

Many shops are using methods that
are obsolete. If a technician speaks
only in terms of front-wheel align-
ment, for instance, be wary. Front-
wheel alignment is Juat about a dead
issue, so unless it's a slip of the
tungue someone talking about front-
wheel alignment is behind the times.
Most cars today require alignment of

| all four wheels.

Why alignment?
Alignment—adjustin % the suspen-
sion so the wheels roll straight and

“‘x

ot

true—is a must if you want even tire
wear, precise steering and the most
optimum fuel economy possible.

The second greatest cause of abnor-
mal and/or rapid tire wear is mis-
aligned wheels. (First, as it always
has been, is underinflation. ) Whatev-
er the reason, abnormal tire wear can
be spotted before it gets too bad by in-
specting tires frequently (Fig. 1).

The most common symptom of mis-
alignment is a drift or pull to one side.
Other telltales are looseness in the
steering wheel, a steering wheel that
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is off-center when front wheels are

straight, a sensation that the car is

wandering over the road, and high-ef-
fort steering. It's not unusual to feel
misalignment at the steering wheel
before tire wear becomes apparent,
s0 that's the time to take care of it.

Vibration could also be symptomat-
ic of misalignment, but misalignment
is a secondary condition that erops up
if vibration continues. Vibration is
usually caused by unbalanced or out-
of-round wheel/tire assemblies. Oth-
er reasons are excessive tire runout,
| drive shaft imbalance and brake ro-
| tor/drum unevenness.

! An unbalanced wheel/tire assem-
bly—that is, an unequal weight distri-
bution about the circumference of the
assembly—and wheel misalignment
are not the same thing, but they are
interrelated. The constant bouncing
of unbalanced wheel/tire assemblies

1 Cupping and rapld shoulder wear are
| probably from improperly adjusted toe-in.

|
| will result in wear to suspension com-
ponents which, in turn, leads to mis-
aligned wheels.

Roll a four

It's easy enough to determine if your
car is a candidate for 4-wheel align-
ment. If it's a front-wheel drive with
independent or beam-axle suspension
at the rear, orifit's a rear-wheel-
drive car equipped with independent
rear suspension, you should have ei-
| ther a total 4-wheel alignment or
| thrust-line alignment done (Fig. 2).

| A thrust-line alignment measures
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the toe e of the rear wheels. The

rear-wheel toe-angle measurement is |

used as a reference to adjust the align-

ment of the front wheels. The intentis |

to bring the front wheels into line with

the rear wheels to assure more pre- |

cise steering and the longest possible
tire wear, If the toe-angle of the rear
wheels doesn't meet the established
specification, the rear,suspension is
damaged.

On care with rear wheels whose
camber-angle as well as toe-angle can
be set, each wheel—front and
rear—is adjusted individually to a
precise position. This is ealled total 4-
wheel alignment. As long as suspen-
sion and steering components are not
damaged, it automatically brings the
thrust line of the rear wheels into line
with the front wheels.

Owner's manuals aren't always
clear whether total 4-wheel align-

@-\
" RADIAL

RUNOUT

HIGH $POT

LWL SPOIT

ment can be done for the particular
car or if you must settle for thrust-line
alignment, which is less precise. If
you don't know, ask your alignment
shop or a dealer.

Some models in the 4-wheel align-
ment category are Chrysler Cmg,
front-wheel-drive cars, FoMoCo
front-wheel-drive cars except Fiesta,
most full-size GM front-wheel-drive
cars since "79 {(also Corvette and
Fiero), BMWa since '84, all Hondas
except wagons, front-wheel-drive
and '86-'R7 rear-wheel-drive Mazdas,
some Mitsubighi front- and rear-
wheel-drive cars, Nissan Maxima and
300ZX, all Porsches, some Subarus,
all Toyota front-wheel-drive cars as
well as some rear-drive models, and
rear-drive VWs.

Thrust-line alignment costs about
$10 more than aligning the front
wheels only, which owners of older

P

il

!

8 Radial or lateral runout Is more likkely to cause tire-shake than improper alignment.
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rear-drive cars with solid rear-axle
suspensidn systems still have done.
Eventhey, however, can benefit from
an occasional thrust-line alignment,
because in time the rear wheels of
cars with solid rear axles can go out of

alll%nment,
otal 4-wheel alignment costs

about $10 more than thrust-line align-
. ment, but this is only for putting the
car on a 4-wheel alignment machine
and measuring angles. If alignment
has to be reset, the chargeis about $10
more per wheel—plus parts. It's not
unusual, then, for a 4-wheel align-

What you can do yourself
By doing some of the preliminary
work on your own, you can assure
yourself Lint the feel you're getting is
really being caused by misalignment
and not a condition that can be solved
with a little air, for example.

An imbalance in tire inflation,
which can cause drifting or pulling to
one side, is easily detected. Just in-
flate both tires on the same end of the
car to the same ;

A variance of a couple of pounds,
even within the recommended spec
range, can affect handling.

ment to cost almost $100.

MNEGATIVE
CAMBER

POSITIVE
CAMBER

NEGATIVE
CASTER

POSITIVE
CASTER
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& Camber is usually adjusted to just slightly

negative |in at the top) so tire will stand more
upright when vehicle rolls during cormering.

S Correct caster provides self-centering while
cornering. stralght-line stabllity. Some vehicles
specify positive caster, some negative.

& Moderate toe-in. where distance between
front of wheels Is narrower than distance
between rear, I§ necessary to provide straight-
line stabllity. Toe-in needs to be checked on rear
end of vehicle as well.

7 Steering axls inclination and wheel offet
determine scrub radius. Scrub radius s important
for stability, especially under braking, and must
be the same on both sides of the vehicle,

B Included angle Is measured between the
steering axis and the tire centerline, and s useful
mainly to identify damaged or bent suspension
components like spindies or struts. It's not

something that narmally is adjustable.

What about tire sizes and tread pat- |

terns? Are they the same, especiall
on the same end of the car? You can
expect good handling if tires are mis-
matched. Even replacing a partly
worn uﬂuﬁ with a new mnﬁﬁ_kuy for in-
stance the spare—can £ your car
pull because of the difference in the di-
ameter between the new and old tire.
And don't get your car aligned when
the tires are mismatched, because
| you'll be out of alignment again as
soon as you replace them. The align-
ment rack assumes that all four tires
are identical, and properly inflated.
Two kinds of sensations you'll feel
coming through the steering wheel

STEERING AXIS

CENTER OF TIRE
CONTALT PATCH

INCLUDED
AMNGLE
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SATURDAY MECHANIC

with modern cars are lateral drift and | checked for runout. A tire with run-

torque-steer pull. Lateral drift oceurs
when driving at a constant speed and
indicates wheel misalignment.
Torque-steer pull affects some front-
wheel-drive cars only during quick ac-
celeration.

Torque steer can be aggravated by
misalignment. The car actually steers
to the left or right unless you fight the
steering wheel to keep it going
straight.

To pin down lateral drift and
torque-steer pull, drive the car on a
straight and level surface. To test for
lateral drift, maintain a constant
speed, take your hands off the steer-
ing wheel briefly, and note the diree-
tion and severity of the drift. To test
for torque steer, accelerate quickly to
a speed of 40 to 50 mph from a speed of
10 to 15 mph and note the direction
and severity of the pull,

Now, switch the front tires from
side to side and do the test again. If
the drift or pull is the same, you've
Eﬂhﬂhl? got a vehicle-related prob-

m—often misalignment, but maybe
a steering or brake system malfune-
tion. Ifthe drift or pull has changed di-
rection or its severity is reduced, it is
being caused by the tires. In fact, just
switehing tires from side to side may
get rid of the drift or reduce the pull to
an acceptable level.

If not, return the tires to their orig-
inal positions and then switeh the
right front and right rear. Does this
get rid of or reduce the severity of the
drift or pull? If the answer is no, put
tires back where they were, switch
the left front with the left rear and
test again. If the condition doesn’t
clear up, you can have the tires

out wants to roll in an are, which can
cause a car to drift or pull (Fig. 3).
Incidentally, car manufacturers
specify in maintenance instructions
how often tire rotation should be done
to avoid the feel tire wear can present
and also to get maximum mileage
from tires. \‘c%lera the tire rotation in-
tervalis not spelled out, rotate at 6000
to 8000 miles (assuming you're start-
ing with a new set) and then every
18,000 to 24,000 miles. If your owner's
manual doesn't state how Lo rotate
tires, cross-rotation is recommended
for all-season tires, front-to-rear for
directional-tread tires,

Alignment? Not yet

Whether you do it yourgelf or have a
professional do it, all components in
the front and rear of your car should
be inspected before alignment. Ifa
waorn or bent part stays put, doing the
alignment is a waste u?muney. The
condition you hope to clear up will
continue to ruin tires. All of the fol-
lowing must be in good shape to
achieve accurate alignment:

B Coil and/or leaf springs or torsion

bars.

B Tie-rod ends and sleeves, idler and
itman arms, rack-mounting bush-

ings, sway bar, steering linkages and

steering A

B Wheel bearings, wheel spindles

and ball joints,

B Upper and lower front- and rear-

control arm bushings, strut rod or

brake reaction-rod bushings, and sta-

bilizer link and frame bushings.

B Struts and shock absorbers, strut

mountings and bearings, and shock

mounting bolts and bushings.

It's possible to inspect all of the
above in your driveway, but you'll
need to safely set the car on jack-
stands, Thiz unloads the suspension,
allowing you to properly check for
loose bushings and the like. It takes
45 minutes to an hour to really inspect
everything properly.

Before dl:'iving the car onto the
alignment rack, diseuss with the tech-
nician the way it should be loaded. |
For example, if you're a salesperson
who keeps heavy earrying cases in the
trunk, you'll want them in the trunk
as alignment is being done. Removing
them, having wheels aligned and then
returning them to the trunk will
throw alignment off when you hit the
road. If you're a 250-pounder, maybe
you too should be in the car as align-
ment is being done. Most alignment
shops keep sandbags around for just
this purpose. Don't forget about that
snowplow that's mounted to the front
of your pickup all winter—it will cer-
tainly affect the way your alignment
should be done.

Figuring the angles
Illi\?s.t.rat'i:r?m of ang]eg that should be
measured and, if necessary, reset are
illustrated in Figures 4 through 8. Ad-
justments should be made to the car
manufacturer's preferred settings,
not simply to “within specifications.”

If this will be your first-ever 4-
wheel alignment, and the car has ad-
justable rear wheels, you may be in-
terested in knowing that the camber
angles of the rear wheels of some cars
are set with shims or wedges (Fig. 9).
Toe-angle settings are altered by us-
ing shims, turning tie-rod adjusters
or adjusting a cam,

Once alignment is done, the two
most commonly unanswered ques-
tions are: “When next?” and “Can a
pothole knock alignment out of

whack?" According to Hunter

& Engineering Co., the major

manufacturer of total 4-
wheel alignment racks, a
car's alignment should be
checked every 10,000 miles or
once a year. And, yes, a pothole can
knock alignment out of kilter, but usu-
ally only if the jolt damages a suspen-
sion or steering component,
Generally, day-in day-out wear and
tear is the primary cause of misalign—
ment—not a bout with a pothole. But
after such an encounter, be especially
eritical of the way your car feels. If
there's doubt about it, have alignment |
checked. ™

o
o
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SAKRETE.

STANDARD
OF THE
INDUSTRY.

The ® after the brand name SAKRETE®
indicates that SAKRETE is a registered trade-
mark and has been recognized throughout the
world. More than one billion bags were sold in
our first fifty years.

SAKRETE stands for high quality.

Professional builders and do-it-yourselfers
follow a basic rule. For over 50 years, they have
asked for SAKRETE, the standard of quality
and consistency in mixtures of aggregate and
cementing materials.

Don't forget to ask your dealer for a free
project booklet and “How-To” information
when you buy SAKRETE. Or, send $.50
mailing and handling o
to SAKRETE, Inc, P.0. SAKRETE
Box 17087, Cincinnati, Concreteand Mortar Mixes
OH 45217. © 1988 SAKRETE, INC.
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Save Gas, Save Engine with ‘POLY’

GUARANTEED LOWEST PRICE (sec detalls below)

The following introduces one of the
most fully tested and proven gas sav-
ing, friction-reducing engine treat-
ments ever to reach the marioet!

The Secret is "Poly”

“Poly” Is short for polytetrafluoroethy-
lene (TFE), the slipperiest substance
known to man. (1881 Guiness 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
friction, Increase gas mileage and horse-
power and reduce englne operating
temperature, 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

Digest™ magazine stated,
“Slick 50 does reduce engine heat and
ordinary wear, and our informal tests
indicate that it will improve gas mileage
by about 2 or 3 miles per gallon.”

One of the country's most respected
research institutes reported applying
a powerful ultrasonic cleaning process to
a-Slick 50 treated engine and were sur-
prised at Its permanence. “We actually
expected the Petrolon Slick 50 TFE Resin
coating to also be removed, but later
found it was still there.”

TUV, a German testing laboratory with
credentials every bit as prestigious as our
Underwriters Laboratories, tested Slick
50 in 1986. They found substantial
increases in both gas and horse-
power. Their tests showed that these
gains were due to a reduction in friction.

‘The Federal Aviation Administra-
ully accepted a similar product
for aircraft—Slick 50 Aircraft Piston
Engine Treatment (FAR #3349). This
FAA endurance test-simulated 1400
hours of englne use,

The power technology laboratory at a
leading southwestern university
stated, “Slick 50 does increase horse-
power and decrease fuel consumption in
tesis done at the university.”

The Space Shuttle Columbda uses the
chemical “poly” in its gears and bearings
because it is the only chemical lubricant
which can withstand the heat and cor-
rosive elements of space.

Perhaps most dramatic of all is a tor-
ture test overseen by the Auntomotive
Services Council for Pennsyivania and
shown on WITVE 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 oll plugs for
about a hall hour. The water temperature
never rose and the engines sustained no

apparent damage.

US.QUART/.946

It's Easy to Treat Your Engine

A few minutes before ofil and filter
change, add the engine flush you get
Eree with each order to clean out the
engine. Let the engine idle for 5 minutes.
Then drain the oll, change the fllter and
add the proper amount of oll, less one
quart. Add one quart of Slick 50, drive
for 30 minutes. and leave it in the crank-
case for at least 3,000 miles. As the engine
operates, the oll carries the "Poly”
between the parts where'it 1s 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 oll. One quart
of Slick 50 will treat all standard 4, 6 and
B-cylinder gasoline and diesel engines.

Works with Most Oils

Slick 50 will work with all petroleum-
based ofls and all synthetics compatible
with petroleum-based olls with the excep-
tion of graphite oils. However, once an
engine is treated, you can go back to a
graphite type if desired.

4 Ways Slick 50
Saves You Money

Your actual percentages may vary
depending on your driving. vehicle con-
dition, weather and geographic location,
but no matter what your conditions, Slick

50 can:

1, Increase mileage

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

3. Reduce operating temperatures, thus
increasing the lubrication and Ufe 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 when first started before
the oil begins to clrculate. Slick 50 can
eliminate this problem for less thamn the
cost of two tanks of gas.

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended in an excellent
grade of petroleum oil which meets or
exceeds every manufacturer's engine
warranty requirements. In addition, this
oil 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, refurn your invoice with a short
note telling why, for a prompt full
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 easler to sell than many other
products. Free dealership information is
sent upon request.

GUARANTEED LOWEST PRICE!
ifat time of purchase you have seen Slick
50 advertised In a current magazine at
a lower price, we will beat that price by
£$2.00 per quart.

For purchase or further information
call toll-free 1-800-525-8624, ext. 6
(in California 1-800-233-8558) or
send to: Energy Corpor-
ation, 355 South Bent Avenue, #B1,
Dept. PM6BS, Ban Marcos, California
92088,

Yes, | want to improve my car's performanca

and save my engine—rush me risk free:

O One Slick 50 at $39.95 + $4.00 shipping and
handling. Cait Residents add &% Sales Tax

O Give me free shipping and handling for my
order of 2 or more at $39,95 each.

OCheck OCOD 0O Visa/MasterCard
Card #
Exp. Date
Name
Address
(Give stresl address il posaible for UPS deliveny)
City State Zip
——’E
e
e e e p——
e —— S —————
Progressive Energy Corporation

255 South Bant Avenuwe, FB-1, Depl. PMGES
San Marcos, Calilornia 920689
CALL NOW, TOLL FREE 1-800-525-B624
IN CALIFORNIA, TOLL FREE 1-800-233-9559,
© 1988 Progressiva Enengy Coip



STORAGE BOXES

FOR SPORT/UTILITY VEHICLES

SECURED BEHIND
THE WHEEL WELL,

STOWAWAY

Tools, Fishing Tackle,
Toys, Camera Gear,
Maps, Popers, Hordware,
Tow Chains, Snow
Churns c.rr'rd Mﬂnﬁ!.‘
OVER 25 MODELS
E_,ﬁqELuet. Beg Bronco, Bronco (I,
Cherokee, Isuzu Trooper Montero/

Rader, Pathfinder, Ram Charger,
Range Rover, 5 10/5-15 Chev/

“LIDO-LINE.

Jimmy, Suburban, Suzuki Samurai, Constructed ¢
Toyota Four Runner, Toyola Land:  gnd designed for rugged use.

crumer, Wagoneer o=

VEHICLE LT[R | emCE | Q7Y | ascuist

GATE-LINER.

Y892

TAILGATE COVERS iCircle Onel VISA | MC / CHECK  [TAx %50 e

wrid hondling. Call today!

New jrom Lido, Inc. Protect your CHEDIT CARDNG.  [XPIHATIONDATE | TERAS ChuL ¥
todguate wath thus durodsle goie cover t o & sHEFFING B
customiged for pour full size Broncg s
ar full sre Bazer

560 plug applicable fax, shippsng Segruature Aa O Card TOTAL

24 HR. DRDER LINE LIDO DAY PHONE |
FIIEE wer 1-800-533-5436 m;ﬁﬁ;&%ﬂ Tglﬁm:

E"]‘H-‘ LIPS ADDRESS FOR SHIPPING!

MADE IN LIS

INCORPORATED SATISFACTION GUARANTEED!

Tum a mess Iike this...

J,l

Rid Your Property
of Unsightly Brush Piles!

l Name
i R I Address
R Sy 1 T 7, i City
& 1088 Garcen Way Inc., 102nd & Bth Ave ‘rruy NHHH | l
l State Lip

«with the Amazing TROY-BILT®
TOMAHAWK® Chipper/Shredder/

sitsa Blw_.hnndles bi
branches up to 3" in diameter with ease!
& It's on efficiant Shredder..turns almost

any organic matter into perfect mulch
and compost mstantl-.-"

* Ravolutionary N
wavs better tha.n buikv ‘old-s1 l
chipper/shredders!
® Profeasional Quality...designed, sized
and priced for the homeowner!

& 3 Model Sizes...for small su'burhan lois
or big country properties!

Also available in Canada

Send for FREE| — prrwema

TROY-BILT
details today! | ACLILIA
[ Garden Way Mg, Co., Dept, ABG3 s
| 102nd St & 9th Ave. Troy, NY 12180

I vesitwant 1oknow more about the amaszing TROY-

| BULT® TOMAHAWK® Chipper/Shredder! Flease
sendd me complete devails including modeis

| and SPECIAL SAVINGS OFFER right away!

PRESENTING
ANOTHER

Cooperlools

THE DIFFERENCE
BETWEEN WORK
AND WORKMANSHIP.
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OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED
TO REPLACE ROTTING WOOD COLUMNS IN 8 EASY STEPSI

1. Coll 1-800-841-8674 for literature and
prices.

2. Study litercture ond price sheet to
determine that aluminum columns are less
expensive ond sasier to obtain than wood
columns.

3. Sell spouse on oll odvantoges of oluminum
columns.

4. Caoll foctory ot some toll-free number ond
ploce order for columns to be shipped
immediately from stock of 50,000. Usa
credit cord or mail check.

5. Schedule Saturday morning do-it-yourself

project.

& Columns will orrive in opproximately 10
days.

7. Arronge for moral support, 2 soft drinks,
1 can elbow grease, hammer, saw, level,
ond jock.

8. Follow directions ond install columns on
Saturday moming, eat lunch, then play
golf with friends.

ROUND—
5", 87, &, 0, e,

diamelers.

SOUARE—
a"xd", 88", 07uB",
10700, & 1127,

SMART

| FLUTED DESIGN

il complate with standard

¥ Long | / cap and base...
L i ADDITIONAL CAPS
1w | AVAILABLE— Scamazzi,
Corinthian and split cap

¥ and base. PEAMAMENT,
TROUBLE. FREE-will noi rot,

| warp or splil. Replsce your
old wood columns with

| siuminum.. LIGHTWEIGHT,
EASY TD INSTALL—cul down

handling tirme. BAKED-ON
FINISH —oven baked columna
complataly finishad lor homa
ramadeling whan quick
installaiion ls fequired.
HOMES — parfect for porchas,

18", 18", 24"

Phone BOO/841-8874 tolliree el e n — unaw
Mnug;i;t.. GA 31768 & o I losir s
‘LOCKSMITH
Earn money In your
spare time or even
run your own
locksmith shopl

A:D

8-

Gulde to Do-lt-Yourself Materlals
The Poputar Machamcs guide that tells you how
to choose and buy all the materials neaded for
home repair and remodeling. Leam about lumber,
fasteners, plumbing and electnical products, fool-
ing and pasnting supplies, avan awn and garden
products. You'll save money by doing it yoursedf
151 pp. (B-1916-§8 95)

Yo Order: Send name and address with
check or money order fo;
Popular Mechanics, Dept. BK, Box 1014,
Radio City Station, New York, NY 10101

Populss Mechanes 4 B pubbcaton ol Hesrsi Magazines, & Dreson
ol ihe Hearsl Corporahon #HE8R Tre Haam Cotpmaalon All nghes
LT

Train at home with the origi-
nal Locksmithing Institute.
as little as 6 months' you can
take care of the demand in
your community for profes-
sional locksmiths.
Earn while lea , toal
In a few weeks, you |l have
thie know-how to make mon-
ey changing locks, making keeys, simple installations.
Learn by doing
Locksmithing Institute's tested and proven method
mukes it easy for you to learn. Each lesson is fully
illustrated and you work with professional 1ools and
rmalerials seni o you with the course . even an elec-
tric key machine .. equipment that you will be wsing
in your own locksmith shop,
Cash In on the need for locksmiths
You'll lind locksmithing work all around you. And.
wilh your Diploma as & skilled Master Lockamith,
you'll start cashing in on your money making skills.
Get the exciting profit facts by mall... no ssles-
man will ever call. Mall the coupon inday.
BF CORIPTHN LS MISSING, WRITE
LOCKSMITHING INSTITUTE

1500 Cardinal Dirive, Litthe Falls, N1 07424

I 1500 Canttinal Deive, Littie Fails, NJ 07429 Depe 170088

i PLEASE RLISH FREE CAREER BROCHLUEE

[ LOCHIMITHING

| OTHER CAREER COURLES AVALARLE

[ Liptusisiery o # Ay [ Crrnse e valiiss

| O Lewst inwestigation O iniwshiss Design 3 Diralting

i O Cishewr TV EbectmninaD) Fundamaniyi O Namiitiid
et histien

|

I

I

|

iy
L Burglar and Fire [ Rt &

Adarm i " EMH
O] Adrcondmoning/Befrigeratui Heating

. "Northern

Handyman's Headquarters

Save
20to |
50% on:

u Power Tools

m Hand Tools and Equipment

» Gas Engines m Air Compressors

n Generators and Air Tools

» Hydraulic n Trailers and
Parts Trailer Parts

n Welders = AND MORE!!

Send for your FREE 136-Page Discournt
1 Tools, Parts and Eguipment Catalog!

1
! Mame
| Address =

Morthern, Dapl. # T4388,
P.O. Box 1219, Burnsville, MN 553370219

The Handyman’s
Headquarters_

e G
Famous Brand Gas Engines Fhry & 30848
Larpest sshaction’ Thousands
o engines in stock

i
i
ISule  Zip
i
I
I
I

3% - 23 WP, Ronzontal
and werical shafl.
5 HP Sale $129.99
B HP Sale $170.99
10 HP Sale $219.99
e Agtronic 4000
s T | ‘Generalor
5, O N | ity startng, 8 HP

o, i .- || Tecumseh erpne has cast
m “ord mon ke, YO0 CODDET

SRESSEELLTTS T wnongs for extra long ke

' Bam l'qlbﬂi-l-

sake $389.90 s

2 Ihe sun's FREE maesgy. |

—— — Turna on aulcmalically &

——t ousk, for sof afracte
Eghilineg ol wour dech,
winlkway or cen
Ropm #

sale $38.99 !

see $69.99

I I:! ma%!: n‘tnﬁ';!rlrs

TO ORDER CALL
L ‘533'5545 mi MM E12-884-8310

Koy & T4




This VET Did It - and YOU

wwar Injuries |

badly handicapped. but

now I'm & on
ehsmith, thanks

IMuﬂr trbilning_ Besides, the

rh s Its:snning:‘u | can
:; it anybody can. =
Glan Johnsan, Larned, Kan,

yo

CanDolt
Too!

financial success

If you enjoy fixing things, you're a " natural"
to make hundreds of EXTRA DOLLARS a
year in the fascinating business of Lock-
smithing. Rising crime has increased de-
mand for service a thousandiold. Yet there's.
only one Locksmith for every 17,000 people!

COLLECT CASH PROFITS ALMOST AT ONCE!

You're “in business” 1o make 510 to $26.00
an hour a few days alar you bagin Foley-
Belsaw's shoricut training. ilusirated les-
sons complele with ALL practice eguipment
PLUS

® ALL TOOLS YOURS TO KEEP

® KEY MACHINE YOURS TO KEEP

® EXPERT PERSOMAL ASSISTANCE
® BUSINESS-BUILDING HELP

- o 8100 a woek
2 [ - O YOur in-
—;4"".._'_-._1,__1,_!

come. . . and
doessn'l cost
YOu @ panny

Maks Up 1o 526.00 an Hour — even while learning!

= Be a LOCKSMITH!

enable you to get your share of this always-
profitable business. Hundreds we've trained
are doing it. So can YOU.

MAIL COUPON to discover how Locksmith-
ing can keep the extra money coming in dur-
ing spare time—or in your own full-time
business, ldeal for retirement—good jobs, 1oo,
FOLEVBELSAW INSTITUTE

6031 Equitable Ad., Depl. 11428
Kamgan City, Mo. 64120

N. Huni, Wilmington, Del.—") mahke 550 &
— wesh Exlra’’
" R Davis, §1. Lows, Ma.—*| cleared $110 last
Salurday
& Ed Boyle, Pittshurgh, Fa.—'"My busine4s going

E at fop speed, I'm maving to bigger guarters,’

5 COUPON « MO SALESMAN WILL CALL

Name
Address
City State ip, =

, 0. 20
l Rush FREE book, “Keys to your Future.” l

exernt [T I e

PVC

Furniture Plans

PVC Furniture Plans
51 g 95 plus shipping

Twelve great plans with complete
instructions for one low price:

. ﬁntlu table/chairs = easy chair
L]

ammock » sofa
* gling chair * chaise lounge
* gtagere * patio glider

With lightweight, durable and easy-to-
use PVC, yvour furniture will look as
though a master craftsman created it.

To order, send $21.45 (includes $1.50 for
shipping and handling) to: Popular
Mechanics, Box 1014, Radio City Station,
New York, NY 10101. Please allow 3-4
weeks for delivery

.r'::pl..la.- SMechanica in a publication of Hears Magarines, &
Dewigion of The Heamnd Corporatian T The: Homnst
Corpocatian. All rights reserved

AND FURNITURE

Do-lt-Yourself

Kits or Assemblad

and Finished

® Grardiather Clocks
hantsl and Wall Clocka

® Cabinets, Chests, Tables
Chasrs, Deshks..and more!

® Salld 3/4" Black Walmii
Cherry, or Oak

® Hesirloom Quakity

& 50lid Brass YWesl Gariman
Movements and Deals

& Money Back Guaranies

Kit Prices
Starting at $89.50.

SEND 51 FOR
40-PAGE
FULL-COLOR
CATALOG

p—

i .
EMPEROR
CLAM I COMEP'S™NY
World's Largest Mar wurar ol Grandtather Clock Kis

Depd 2702 paeE mausti Park
Frhops, Alibama ME1D & Pharis 1-205-028-2318

| e i

oMol

Ty & Vpurss® sy | Foughe ook ) Fegte Fijirniuee
NHama
Sitrest
City — ) =
Slale g

Hipmam Frinl 1

plan sat contists af 19"k 22" sheets
CAT CASTLE |6sheats). . ... $10.95
SKULL CASTLE (7 sheats) . . 514,85

Orddar BOTH CASTLES for. . . $§24.95
Poate add §1 postage & handiing per onder.

Woodworking plans listed have full size cutting
patterns, photos and assembly instructions, Each

MARCHI DESIGNS, INC. RO Brod 646, Schofiarie, MY 12157

THUNDER
KARTS

& Roll Bars 5hp Motor
* Double & Single Seats « Heavy Steal Frame

® THIS IS NO KIT

Write or Call;
BRISTER'S THUNDER KARTS
P.0O. Box 324
Roseland, LA 70456 o
504-T48-T488 HEEE —

Since 1859

Remodeling Your Home?

Popular Mechanics
Can Help.

Before you make coslly changes to your housa
layout. kitchen, bathroom or ouldoor design,
prewview the desired look with our home planning
desigrer kils.

Each comes with large bluspnni gnd, instruchons
and maore than 500 peel-and-stick vinyl peces
representing furniture, appliances, wals, lights,
frees. cabingts. gt Simply arange the colorful
peces on the gnd for the look you want. Can ba
reused for years

Home Designer: PM-H010—526.45
Kitehen Designer: PA- 2020525 45 [3-0
Bathroom Designer: PM-2030—826.45 (3-0)
Landscape Designer:  PM-2040—831.45

AN four kits: $99.80. Save §11.00.

Send order with payment 1o
Popular Mechanics, Bax 1014, Dept. M,
Radio Dg‘ Station, New York, N.Y. 10101

{Prices include shipping.)

Prumile? Mechaney s i pebcaton of Heers! Magarmes. &
Dvwagspn ol The Head Corporaion. - 08 The s
Corporator AV nghls ressned




CLASSIFIED
ADVERTISEMENTS

Sophie Gronowice, Classified Sales Manager

Dorothy Nolan, Classified Service Manager

Rate: £7.35 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—&1.00 par word additional (First word set in Bold Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—S550.00.

The next available issue to place an advertisement in America’s No. 1 Classified Section ks AUGUST. The closing is JUNE Gth.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10018,
Please indicate Heading under which ad is 1o appear. 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 Mechanics
maintaing a register of such mail-order adwvertisers containing their complete names and street addresses.

Advertisers using P.O. Box number must furnish complete name and street address for our records.

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request

if your ad does not state clearly what is baing offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER' 'S MART
BOOKS & PUBLICATIONS

COPY of onpging! HANDWRITTEN book by EINSTEIN
Micheison, Shapley, Hubbre-20 Famaus suthors in all. Wark
inchedes Sir Norman Lockyers, Willkam Herschell £ Caroling
Herschedi's Pictures.also. by Antoniadi Sirmilar origingl in
Popular Scsance sold far §1.155,000.00. 835 to: Kavansugh,
12260 Foothill Brd |, Sylmar, GA 21342

PUBLISH Your Book! Join aur secoessiul authors. Al
subjects invited Publicily, adeertising. beautiful books.
Send for fact-filled bookket and bree manuscript repor.
Corilon Presss, Depd. PM, 11 Wes) 32 Sireel. New York 10001

COLLECT on BAD DEBTS—FO. Box 26118P, Los
Angales, CA 90026-0118

DON'T answer anather Business Opportunity ad until you
read cur 100 page book. Learn which ads pay-olf and which
ones. are rip-offs. §15.00 or Free details: Book-736, POR
TS0, Port St Luch, FL 34985-7250

LOVE, DATING AMD MARRIAGE gives you the right
answors to yous questions. 3695 posipaid. Mailbox Club
Books, 404-FM Eager Road, Valdosta, GA 11602

“THE FIREWOOD CUTTERS GUIDE"™ Mow [o Fall, sut, sphil
Hugtraded. Losded with information. 8550 3500 cash. Kangy
Publiahing, 907 River Road 2142, Eugena, OR 87404,

TAKE scvantage of layalls mdundancy. Act noey 10 SSoure
income Far fulure. Free delails. Carcinal, Boz 15347, Ann
Ao, M 48106

MPOTENCE: CURRENT DIAGHOSIS AND TREATMENT
Written by an Amarican Board OF Urology cerlified physi-
cian, this new booklet confidentally provides current indar-
mation on impotence, its causes and Irsalmants Includas
dala on & new inexpensive, safe, Maghly efectve non-
surgical prescripbon product Send $10000 1o Charber
Pubdishing Co.. P.O Box 1593, Dept. 18, Augusia. GA 30503

GIFT  CATALDG - 5100 JIM HAMMOCK
INTERHATIONAL, 121 South “E" Sireet, Yale, Dhlahoma
4085

STAINLESS Steal Hardwars, Catalog 5200, Classic
Chasss, Box 53, Glemview, IL 60025

FLAGS! FLAGS! FLAGS & FLAGPOLES! Amencan. Stake.
Retigions, Foreign. Order by Phone: 1-800-274-TO0N Ok
Writa For FREE CATALDG! LIBERTY FLAG, Box 424 PM
RAeadsburg, Wi 53555 Visa and Mastercard Accapied

PAY LOWEST price for your naxt mew car or truck,
Booikle axplasns how. £5.00 1o: Car-Finder, P.0. Box Ba4A,
Hallstead, PA 16322

SEIZED in Governmaent Narcotics Raids?! Arlomaobiles . |
Wans .. Boats. .. Fumniture . . . Thousands other itams. Buy
Dirl Gheap - Aesell for Big Profils! Fres information: 216
453-3000, Ext. AEII

DASH Cracked? Finally! Replacemant Covwers. Guaran-
teeed! Fils Cwwer Oviginall Dash, Dapt. 1226, Farfieids, AR
TIOR8

FLAGS FLAGPOLES - Catalog $2 00 All Amarcan Flags,
1080 South Lucia, Redondo Beach, CA B0UTT. B0C0-448-
FLAG, 213-545.8333

BOOMERANGS ... HFTECH RETURNS! Polycarbonate;
ABS. Wood Warld s Bast. Contest Proven. Incredible Sport!
1988 Cawadog. FREE! BoomerangMan, 18081 N 3nd,
Monroe, LA T1201-42902

DRNVING in Now York? Audiobdap lapes give you direc-
tiong whibs you dree. Frée brochurs. AstioMap, F.O. Box
174, Depl C, Valley Siream, NY 11582

LIGHTS YO CAN AFFORD TO LEAVE OM. Catalog 52 00
Hrown Co. Box 3453, 50, Pasadena. Ca 91030

BECOME the First i your neghborhood 1o drive the
dream car of your chokce with money eamad by beacoming
an indopandent automobile descount broker of Amenican
and Foreign cars. Send lor business opportunity repod $20.
Incoma potential = unlimited. DES Luxury Motors, Box
21051, Catonsville, Maryland 212-28.

SAVE HUNDREDS! Maintain your cown car with MO experl-
ance. Send make, year, serial nember, 512.850. Wilson
Entarpriges, Posi Office Box 532, MA. Ovab, Ohio 45754

ATTEMTION Hobiy Mechanics 50 fast and sasy tech tip's
on home sao repair, Send sefl-addressed stamped arve-
lope and $2.00 fa: 1721 - 89th Ave. N.W.. Coon Rapids, MN
55453 Adlew 4 10 6 wesks lof delivery.

PORATER'S FREE PROTOVIDED CATALDG
BEST wh 1he Industry. 4.000 Brand names, unique and
whrsual ilems. discoun! prices and Fast service. For Froe
copy weite: Porter's Camera Store, Box 6249, Dept. PM, Cedar
Faits, 1A 50613 ar phone: 1-800-553-2001.

CATALOG O Free Catalogs - Hundreds Listed - §3.00 ar
RECTORY Of Hunting Guides & Quthitters 5595, Money
Back Guarantgs. Harrison Publishing, Box 75759, Oklahoma
City, OK T3147

AUTOMOBILES

SURVIVE the coming changes! Mon-vialanl, rew thenking
sunival petworkigroup Two free newsletiers. Rschmar,
Dept P1. Box 14956, Albuguergque, NM 8F191

STOP SMOMING—The country doctor's method. Send
210 and SASE to: Stop Smokng Box 370 Richmond,
Omario, Canada KDA 220

FAMILY LEGAL GUIDE, 400 pgs.. up to date answers 1o
hundreds of legal problams, $14.85 Buyars Markeling, 26
Buttorwood Dr, Holks, NH 03049

CREATE [DEAS FOR INVENTIONS. Stap-ly-21eg rrsthod
for onganating new imventions. Money-back guaranbae
£7.50 or fvea delails JPH Pubkshing VA, 6614 Pharaoch,
Corpus Christi, Texas 78412

IS 1T trup you can buy peps far undes 3200 through the
W5 Gowernmant T Get the facts teday! Call 1-312-742-1142
Ext T133

WANT TO BUY A PORSCHE FOR 557 A Marcedas for
107 1t is legal, ol gray market, governmen] serpius oF 1oy
cars. Sond $5 lo; Mynad Ca, 3827 Gréerwood N, Suite 28,
Saattle. Wa BE103

SLICK 50 FOR LESS. 531 ppd. 533 COD. Cuaniity dis-
counts. BAJ Speciaities, P.O. Box 7783, Ban Jose, CA B5150
or 1-800-LESS WEAr. {n CA 403-720-6846)

L —

VAPOR Carburetor Trighes MPG, Free information, HAA,
A2 PV, Bowling Green, MO 83334

POPULAR MECHANICS “PLANS AND IDEAS™ CATALDG
—=Hundreds of ideas on workshop progects, plans lor shop
tools, slorage houses, boals, furniture, toys — pesl about
ewerything! Send $1.95 to: POPULAR MECHANICS, P.O.
BOX 014, RADND CITY STA., NEW YORK, BY. 10401.

CATALOGS

BUY KNIVES, CUTLERY ITEMS &1 Whnotesale. Save up 1o
% Huge Selection, Salistection Guarantesd, Fast Service
Sand tor FREE Cataleg. Smoky Mowntain Knite Waorks, Box
T14PM. Sevwralle, TH 3TBE2

WUL.5. MAIL VEMICLES Jeeps' Vans® Trucks! Low Milsage!
Bargains Galore! National Buyer's Gusde-$3,00. Info Cendier,
Box 1274-A8, North Wales, PA 19454

AUTO SUPPLIES & EQLIPMENT

PAATS: Army Jeap and truck parts, Spare Pads &
Equipment Co , P.O. Box 751, Lexingbon, Kaniucky 40537
o7s1

CAMSHAFT ASSEMBLY includes Camshaft, Lifters, Tim-
ing Set And Lubs. 2003-350 Chevy Only $88.95 Others Cal’
Quote, Cilalog $2.00 UPS, COD. Engine Senace Group,
Depl. PM, Box 13053, Lansing, I 48301, B00-652-58:54.

BRITISH sporiacar parts - Hesley, Jaguar, MG Trumph.
Calalog $7.00. Sports Classics, 512 Posl Road Dept =M,
Darien, CT 06820, (200) 6558731

LOCKED OUTT DOMN'T PANIC! Gas cap with spare kay
compartment can hesp. Combination lock. Quakly guaran-
leed. Reglaces screw-lype caps only. §159.95. Rouse Housa,
#PME, PO, Box 1227, Germantown, MO 20874,

BEAT Radar citations in court. Book, good review by Car &
Diriwisr, sivvws legled mathids. Only SB95 plus 5205 PH
CEDARMILL, Box 2805, Fulierton, CA $2633.

AUTORY SAFETY - BE PREPARED! Bi safe, responsible
Hazard Kit enuld save your trip. Act now! Free info. Hazard
Kil. alher products. Write: Nor'West. Dept. 21. P.O. Box
G446, Seattle, Washingion 88168

VIDEQ how 1o service General Molors cars 51995 Visa)
B, AutoVideo 1-615-842-5T07

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

STOP AUST! Belose DR After il Starts, Low Cosl, High-
Tech Methods. How Rusiproofing CAUSES Aust. Loophotes
that WOID Fusl Warranties. And bora. FREE info. WARD
HILL PRESS, 40 Willis Ave., Box M, Stsen Island, NY 10301

SUPER MILEAGE CARBURETORS. How thay work
FREE! TD:C. 2069 Zumimhi, Suite 17364, 51 Charies, MO
= k]

G0 KARTS, Minibikes, Atv's. Kits. Parts. Engines. Lowest
Prices. Largesi Selection. B0 Page Caiaslog $300
. Kart Word, Oept. G, 1488 Mentor Ave.,
Painesville, Ohie 44077

(Continued on next page]
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MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

{Continued from

QO-ILARTS tactony deract from $38 95 to 5239 95 complate
catalog $1.00. Schmieder, P.O. Box 142, Springtown, FA
18081

AVIATION, HANG GLIDING

WICKS AIRCRAFT SUPPLY Homebuwilders Catalog $5 00
Tubing, GComposies, Harndwang, B00-221-9425,

DESIGN-Build Aimplanes, Hang Glidars. Simplifed publi-
catiors brochure 252 McCoy Ascrall, Suite 243, Box J,
Manhattan Beach, CA 90258

SCOMYERT 12V 0.C. into 120 A.C.” Buléd Irverters Uising
Commaon, inexpensne Components, New Booklet of Powar-
tul, Practical Knowledge Sand §7.85 to: Stan Freeman, 363
Zamdecki Rd., Chehalis, WA B85

COMPUTERS & SOFTWARE

FREE Programsl!® |M'#ﬁnmmw
Adarm'TRES0's. EZRAEIRA, Box S222MAJ, San Deego,
92105,

‘SHELF ior the parsonal computer, &' tall 24° wide Beauti-
ful wood finish. Send $2.00 for brochures fo: Blackiron
WVideo Theater, P.O. Box 13589, Detroit. M| 48213, Dept. 102,

PROPELLERS

STEREO, CASSETTE TAPES, ETC.

PRDPELLERS - for Howercralt Ultraligints, Homebulits,
Wind Generators. Information 5200, Asrotec. At 1 Box
1025, Quinlan, TX 75474, 2144472010

SPACE & ASTRONAUTS

“THIS ISLAND EARTH". Oved 100 Colar photos af asnh
from space’ includes iext. $14.95. Howell Entarprises, PO
Box 4061, Wast Hills, CA 91308

MASA emblerms, toys, giMs. collectibkes. Calalog $2.00.
Aefundabde. Coliector Trends. Box 361, Daylon, Chio 45408

OFFICIAL "MASA™ PRODUCTS. FREE CATALOG! PO8
5100, THusville, FL 32783

HOVERCRAFT

HOVERCRAFT PLANS & PUBLICATIONS Catalog, $1.00.
Langing Asrc-Marme, Box 27655, Lansing. Michigan 48908

HOVERCRAFT Plar All Siges. Catalog §1.00. Uinivirgal
Hovercraft, Box 261, Cardava, lllingis 81242

AERD-CAR Amaging Hovercrall built easily with oodanary
tools. Lawnmower enging power. Carrkes one man plus.
Hovers, flies torward, backward. Sideways over [Bndsnow’
water. Complele consiructon plans and brochure. §10.85
Agro-Projects, Box 5118PM, Clinton, Maw Jersey 08509

BARTLETT Fiying Saucer Litra-Light Hovercrail Feabured
In Documentany Film, “Force Beyond.” Poweared By Ondi-
nary Lawn Mower Engina. Complete Plans §10.00 Send To:
Hert Bartlest, P.O. Box 15684, Siverdale, WA 98383

HOVERCRAFT'S Frve differant modals to choose from.
Far videa Lape, brochures and complate infarmabion ki,
saned $29 95 to: Agua Land Howercraft, Box 112, Sedgewick,
Mperia, Canada TOB 400

PEGASUS: Hover over ficlds, parking lots or any surface
that's flat and hard. Build A yoursalf bar abowl 5150 worth of
phywood and paint and an old lssmmower angi The

"SCRAMBLE FACTS" Call T18-343-0130 o0 haar a 3
minute woskly program on the latest developments in the
satolite industny.

TV & VIDEO EQUIPMENT
HOTICE: LISE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

REMOTE CONTROL ORGAMIZER U-MAKE IT for informa-
lign send LSASE 1o Jax Products, 3422 Utca St., Denwer,
C0 812

CABLE TV Comerters, quality marchandise, wa ship
0.0, low prices. Send $2.00 for catalog. Cabletronics
Uniimided, P.0. Box 266PM, 5. Weymauth, MA 02190, (817}
BE2-9865

TV, Tunable Molch Filters, Brochwene §1.00, DK Video,
Box 836025, Margale, FL 33063, 1-{305)-752-9202

CABLE T.V. EQUIPMENT Jerrold, Zanith, Scientilic Allan-
m, Hamiin Ok Filtars Remaotes and More! C0.0.'s acoept-
ed, Daslors Wanted. Trans-World Cable Co. 1-800-843-9333

CABLE TV Converters & Premium Equipment. Cne Year
Warranty. Calalog $2.00. Les Elecironics, 527 Third Ave,
Suite 228PM, New Yoark, NY 10018, information (212) 683
3544, Ordars only 1-800-822-1101

WIRELESS Cable TV System Starl Your Own High Profit
Company Send SASE fo. WMCL 013 Ird S1. Wausau, W1
‘S

SAVE 33853 Buy Direct-Systems, Upgrades, DE-
SCRAMBLERS, Houston, Uniden, Elc. FREE Catalog 218-
739-5231. SKYVISION, 2016 Collegewsy, Fargus Falls, M
S653T

Pegasus has a 7-FL. Din. and hovers 107 abowe the ground. A
gallon of regular gas provides 3 hours of fying time. PC-
1800 - $9.85: Send Order To: Popular Mechanics, P.O. Bax
1014, Radio Gty Stabicn, Mew York, NY 10100

CABLE TV CONVERTERS. Scientific Atlanta, Jerrold, Oak,
Zenidh, Harnlin. Many othars. "HEW™ VIDED HOPPER "The
Copy Killes™. Visa, MIC & Amex. 1-B00-B26-TE23. BAB Inc.,
4030 Beau-0-Rue Dr., Esgan, MN 55122

CB'S, RADIO & HAM EQUIPMENT

POLICE Scanners. Bearcal, Regoncy. HPR, Box 15224PM,
Danveer, CO 80219,

SECRET CB PUBLICATIONS |modifications, sehematics,
#lc.) Kits, FM, pars, sccessories, books. Catalog $1.00.
Saiman Entarprisas, P.O. Box 8188, Corpus Chnsti, Texas
TH412, S128EI-2935

BUGGEDT WIRETAPPED? Find out fast! Countarmaa-
sures aquipment calalog §1. Capri Eleciranics, Bax 580P,
Bayfiald, CO 81122

HIGHT VISION SCOPES. Reconditioned Military units.
Both Stardight (Passive] and Infrared (Actwe). Catalogs
£4.00. STAND Comgonents, P.0. Box 8274, San Bermarding,
CA 82412, (714} BE3-2T28.

ELECTRONICS FOR o
LANCE AMD PERSOMAL PROTECTION CATALOG. §1.
HUNTEREX, BOX 12822, WINSTOM-SALEM, NC 27117

DETECTION - Surwillance, Debugging, Kits, Latest High-
tech Catalog $2.00. Detection Systems, 2815 E. Thomas
Suiie 16-864, Phoenix, AZ A5016

MIMATURE Electronics like James Bond. Catalog 5200, F
& P Enterprises, POB 51272, Palo Alto, Calil. $4303

ELECTROMIC Kits! Vioice Disguisers, FM Bugs. Telephone

Transmitters, Phone Snopops! More! Catalog $1.00. XANDI
Elscironics, Box 25647, Dept. 28E, Tempe. AZ 85282
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VIDEOCYPHER SATELLITE DESCRAMBLER Schematics
[Compilete Set Audio And Vided) Paris List, Much More
$14.95. The Stage Door Video, P.O. Box 578, Burmnsville, NC
8714

CABLE TV. PRODUCTS REPAIRED Call Sat Sar 1-612-
536-1033

CAMPERS & TRAILERS—KITS, PLANS

BUILD YOUR OWHN - Travel Trailer - Fifth Whealar -
Maotorhome - Camper - Pickup Gover - Plans - Patbarns - Kits -
Catalog §1 - Glan-L R-V's, 9152PM Rosecrans, Box 1804,
Baliflowar, CA 90708,

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOAT KITS - PLANS - PATTERNS - Plywood - Wood/
Epy - Fibarglass - Steel - Abuminum - WDALD'S LARGEST
COMPLETE LINE - 870" Sallboats - Powerboats - Crulsers -
Sportboats - Houssboals - Hydmplanes - Tunnethulls -
PAunabouts - Duckboats - Candes - Kayaks - Dories - Prams -
Multihidls - CATALOG 3300 (Airmail $5.00) includes
inlarnationsl Catalog and Supples Catalog (Eposies
Fiterglass-Flotation Foam}-BOOK ~Amateur Boatbuilding™,
$6.00 - CLARKCRAFT, 18P Agualane, Tongwanda, NY
14150

BOAT KITS - SAIL 16-30 FIBERGLASS. Save hall
Anyone can assemble FREE 48 page catalog. LUGER, Dept.
BC-£8, P.0. Box 1358, 5i Joseph. MO 64502, 1-800-BOAT
KIT in MO [816) 2X3-5118.

CARPET Kits. Do it Yoursed, Buy Direcl. Fres Brochune'
Sampda. Prastige-107, 1802 Murray Ave.. Dalton, GA& 30721,
Dmaler Inquiries Wekcomae

BOAT PLAMS - PATTERNS - KITS - Hurdreds of designs -
T'/55' - Saifboats - Powerboats - Sportlshers - Houssboals -
FAowboats - Duckboats - Bassboals - Canoes - Kayaks -
Hydroplanes - Dories - Bostrallers - Simple construction -
Proven mstructions - Tramendous savings! Gigantic 160-
page CATALOG £3.00 ($4.00 Airmail) - Inchakes Free “Boat-
bading Supplies” catakng - Fibergiass - Fastenings - Glues -
Books. Revolutionany "Poxygrip Poxyshield” manual §2.00.
GLEN-L, 9152 Rosscrans, Box 1804MP. Bellfiower. GA
SOToE

EVINRLUDES - NEW 1986 Bargains - Top Brands .. &l
sizes §2.00 handiing ... Scott McCulloch parts ..
Electra Marine, 610 Merrick Road, Lynbrook, New York
11563

REVOLUTIONARY Articutated Oars Make You Sen Whare
You Are Going. Send 33 For Brochure And Price List Ta:
Fore-Char Roweng Systerns Lid , P.O. Box 10, 35200 Alalanb,
Greaca,

MRBOAT PLAMS, PROPELLERS, PARTS. New 18 page
infie §1.00. AMA, POR B47E, Morgan, UT 84050

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BUILDS Mass . .. Natural way .. . Yohimbe Bark—C0D
§$20.00. H. 650 E. Wilcon Dr.. Sierra Vista, Ariz 85635

BIGGER, Mare Powerful Muscies - faster!! Free Booklet!
Univergal. Box BEO4A, Deiroil, Mechigan 48240

KUMNG-FU Frea Lassons. Sand $1.00 lor Poatage. Molisa,
Box 1755, Dept. PMASF. Honoluly, Hawaii 96806

BIGGER, Stronger Muacles! Guarantsed. Faster, Easier.
Fress Dataits! Uikimate Bodybudding, Bos 20387, Baltimore,
Maryland 21284-0387

MUSCLES Awasorme Bulk-Sirangth Fast! Fres Detads.
Trind, Box 123441, Raleigh, NC 27606

FISHING, TACKLE, LURES

FREE Sinker Mold Catatog over 100 molds 25 shapes.
Carmen's, Box J20PM, Waest Mewton, PA 15085

FISHERMAN'S SECRET Remowve lish odar from hands
fast. Secrel revealed. MOT HAND S0AP] Send SASE and
§2.14, D & P. ENTERPRISE, Box 154, Sonora, Texas TEESD

ENGINES, MOTORS

BED-SEAT Truck's R-V's Plans $5.00, Kits Available. PO
Box 1757, Ridgecrest, Calll. 93555

BUILD your even RY. For inlormation send §$1.00 to: MCH,
P.O. Box 914, Thonolosessa, FL 33592

172 TRAILER PLANS Motorcycla, Utiety, Car, Conalrnuc-
tian-Strong. Streamlined, good Iooking, aasity built. Calabog
$4.00 (Refundabie). Tag-Aleng. Box 15107, Salem, OR 97308

AFFORDABLE Trailer Kits CHEAP. Brochura. ATC, P.O.
Box 1047, Sandusky, Ohio 44570

TRAILER PARTS

TRAILER Parts Many Hard To Fimmsapmcmng
$2.00. Dyers Trailers, 1686 Auburn Rd. . Rochests:, Michigan
AB0EI.

BUY WHOLESALE! 184 PAGE LLUSTRATED CATALDG
OF REPAIR PARTS FOR POWER AND NON-POWER OUT-
DOOR EQLAPMENT. Parts for Small Engines, Leawn and
Garden Equipmenl, Chainsaws, Karts, Minibikes. More.
Includes Senace Manuals. Specialty Tools, Accessories.
Send 8400 SavOnParts. P.0. Box 45231, Dept. P,
Sormerville, MA 02145

JET angines: Dynapets $185 00 Turbonique 23-380# plans
F45.00. Mini-lurbines cslalog 55.00. Doylejed, 4015 San
dacinto #404H, Housban, Texas TTO04 :

WANTED - DETROST DJESEL 149 IMJECTOR CORES. Call
Pops Hunter. (00) 3214234

HYDROELECTRIC twrivings Standard Pelion Turbines
M BESIStE In site deagn BNd Bguipment selBcton.
Send §2.50 US to: Canyon indusiries, Box 574P. Daming,
WA B4



TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT, Gupr-
anteed, Gatilog $1.00 (Refundibée), Cameiot. Degt, 44, Box
65, Bristal, Wisconsin 53104

POWER TOOLS AT WHOLESALE. SHIFPED FREE, FAST.
FREE CATALODG. BEAVER TOOLS. CALL FREE 1-500-892-
2877,

REPLACEMENT HARDWOOD TOOL HANDLES High
quality, how cost! Send $200 (retundable) Ozark Handle
Calalog, Bowx 300M, Ewreka Springs, AR T2632

NON-CORRDSIVE TOOL BOX. Double-Walled heavy plas-
tic. Won'l damage suriaces. Removable tray. 21107 70.0.
£11.66 + 5100 shipping Money Back Guarantes Village
Housa, Box 1151, Maplewaod, N.J. 07040,

DISTRIBUTORS" CATALOG 53.00. PROTECH TOOLS,
P.O. BOX 3452 MYRTLE BEACH, 5.C. 26578-3452

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines with Walking Feat. Com-
plebe ready fo use-only §510.00. Thompson Model PW201-
AVAILABLE FROM YOUR LOCAL DEALER, or ordar direct
[Master Charge-Yisa). Datho Mig. Inc. P.O. Box 12110
Lubbock, Texas TH52-Fhone: (BOG} T44-6774

MACHINERY, TOOLS & SUPPLIES

BEST Prices, Woodworkers Machinery Calalog, Free
McKilligan, PMCEB, Johnson City, MY, 13790

A HYBRID SOLAR DESIGN no driin down, Ro pUmMps, no
tan, sail contralling illustration §2.00 ) Products, Box 490,
West Warwick, Ril 02863

SOLAR & ALTERMATE ENERGY

BURPLUS SOLAR CELLS, panels. magnets Huge selac
tion! Catalog $2—Refundable. Applied Photovoltaics Box
2773, Staumon, VA 24401

SOLAR, HYDRO-ELECTRIC, WIND POWER equipment
CATALDG. 5300, US. S600 foreign, WESCO, Box 906
Aedwary, CA 95560

FREE ELECTRICITY from the sun® Cut energy bills! Build
a solarglectric home systern! Computenaed plans - $19.95
AirAge Industries, Box 290430, Tampa, Fia 33687

BURLD IT YOURSELF. Rusiic bunk bed. Easy to busdd with
basic hand toote. Order blusprint today. Send $5.00 1o
Boardworks, Dept. 112-1F, 788 Reservoir Avenue, Cransion,
Ahode Eland 02810

DETAILED drawings and machining instructions for rota-
ry milling table $8050, FD:G, Box 3355052, Morthglenn, Ga,
B0

QUALITY STORAGE SHED 9'-4" x 66", Blug Print. De-
tailed mstructions. §7. Rhoco, Box 433, Legpett. Texas
TTIE)

COIN ROLLER - Simple wood consinection. Rolls all coins
- no counting Maka lor Famsly, Iriends or PROFIT. Detailed
plans, $4 96, Penguin Productions, Box 1990 A, Blind Rivar,
Ontario. Canada POR 180

SOLAR ENERGY CONTROL OPPORTUNITIES START
profitable home business in sxciting new field being your
own boss. Sand £5 for informabon and frea sample: Tesl,
PO, Box 117, Atlantic Baach, BD 28512

HOME CRAFTSMAN

UMIQUE Laminate Cutling Systern, Detailed Flans §5.95.
JM. Eng, P.O. Box 886, Mattapoisetl, Mass. 02739

UTILITY BARM Complete plans. Mo math. 8210 or 10012
$12.95 Others slighty more. Badabarn, 12482 Lakeshore,
Grand Haven, b 48417,

OLD Tyrmé Wood Picnic Table Public Park Type. with
Attached Benches Flan $6.00 or Fres Piclure Details. Robart
Techudy, 12457 Adams. Yucaipa, Calif 92350

ILLUSTRATED PLAN CATALDG garebos, minibarn, bird-
housaes, patio tables and more.  $32.5FWoodworkers
Outdoors, Box G507T65. Housion, Texas TT288

WOODCAAFT PATTERNS, Windm:lla, Wishing Wells, Bird

SMALL FOUMDAY Furnaces. Supolies Free literatune
Pyramid Products, 3736 South Tih Avenus, Phaenix, Arizona
a5

“SHARPENERS REPORT™  Manthly  Newsletbor,
Sharpening Guideboak. Angle Wall Chart, Free detsils. Shog
Comparny, Dept. PMB, P.0. 22550, Minneapaolis, MK 55422

BANDSAW BLADES, Any Sire, Free Merature. King Saw.
8541 Tigewaber Orive, Norolk, Virgne 23500

LATHES, Miits, Tools. New catalog $1.00. Blue Ridge, Box
538V, Hurricane, WY PSE26. J04-562-3538

H , Feeders, Fiying Duck. Pnaasant. Culdoor Planters,
Catalog §1.00. Crafers, 11840 US. 27 North, DeWar,
Michsgan 48820

FAVORITE WOOD TOYS, Patterns, Farts, Wheeis, Catalog
5100, Toys and Joys, Box 8280, Lynden, Wash 98054

PVC PIPE FURMITURE Flans. Kis And Supplies Fres
Brochure. Gasuad, Box 208, Tewksbury, MA 01876

FULL-SIZE PROFESSIONAL PLANS - Calalog $2.00. Cwar
200 professionally designed plans for bulldng humiture.
Traditignal, Early Amarican. Furnitlure Designs, ing., CP-28
1627 Eimdale Ave , Glenwview, 1L 60025

LATHES - INDUSTRIALHOBEY FROM $326.00, METALS,
SUPPLIES. LARGE CATALOG 52.00. CAMPBELL TOOLS
33rd YEAR. 100D SELMA RD., SPRINGFIELD, OHID
45505, 1-513-322-8582,

PRAOFITABLE “COUNTRY CRAFTS™ Made 52000 one
wisghgnd, 120 full size patterns, plus details, technigues,
anily 57 00 (refundabla). Harville Woodcratts, PMB0S. 12355
Markel, Harbwille, O 44532

STEEL, Aduminum, Brass—Shest, Bar, Shop Supplies,
Plans. Write: CEl AR, Box 183, Cameron, IL 81421

& METAL Cubting Larbe 5104 50. Taig, 15048 Proctor,
Industry, CA 01746

RUM Three-Phase Motors On Single Phase, Brochure
£1.00. Mabors, Box 66025, Margate, FL 33063, 1-{305)-752-
p202

BAMND SAW mdl or Circwlas, 515H.P., Busid $130000,
Lisgrature $3.00. Plans $25.00. Sado Construciors. 79 Forbes
51, East Hariford, CT 08108

LATHE - MILL - Drill Preciseon 177207 Three In One
Machine Tool, 34HP. Maolor, Heavy Cast Construction,
450LB5. Details {206) 647-0257, Shop-Task, Box BB4TT,
Deming, Washinglon 58244

ATLAS Lathe Parts Accessories, HERMAN, 3208 M 80th
Streel, Tamarac, FL 32321

STEEL Relerence Book. ldeal hor welding, machéne, tarm-
home shops. Shows waights and sies for beams, angles,
channel, plates. pipe. rounds. fial-bars. $4.95 aach. Larco,
Box 1087, Athens. TH 37303

LATHE DWNERS, Quick Change Tool Post Starting at
§59.00. Plans $15.00. KAF. Box T83A, 5t Joseph, M1 43085,
B18-429-T050.

LUMBERJACK chain saw sawmills- power-tead. Brown
Enginearing. Box 40, West Point, CA 35255

WELDING, SOLDERING. PLATING

WELD ALUMINUM with propang torch—Fron Sample
Bocker's Supply, 518 Wyo. Ave., Wes! Pittston, PA 18643 -
Wiaa - Mastercand

ENERGY SAVING

WO ELECTRICITY MEEDED! Fediable gas refrigerators.
FREE repori! Lehman’s, 411F, Kidron, Ohio, 44636-0041,

SMPLE SCRAP WOOD PROJECT EARNED THOU-
SANDS. Send 3100 and SASE. G Boyd, 55 Granae 51,
Manefisld, Ohio 44900,

STAINLESS sieel and brass screws and bolts. Small
guantities, Tres catalog. Elwick. Dept. 685, 230 Woods Lane.
Somardale, M.J. 08083

“TUFF-MATE". Free Proofkn will show how besl See
Flastics Classification

LEARN UPHOLSTERY complete sieps 120 min VHS
Vigleo 53995 plus 3300 shipping. Covers, REY Box 139,
Cartprcala, illinos G290

TRESTLE TABLE AND BEMCH PLANS 3500 Jmna
Johnson, 1308 Smyrna Circle. Virginia Beach, Virgsaa 23454

FURRITURE. Plans for 5 Complete Promcts just 5795,
Sand check or money ordér 1o Dynamie Designg. Box
10543 Albuguerngue, MM, BT184

REMARMABLE seil propellad stair climbing doly. Walks,
climbs, hauts, no litting. Info §2. Box 13834, 51 Lows, MO
E34T

WIRE BENDER, bend up bo *,; pians wine, 34,00, Starfire
Prinls. B021 N. Congress, Kansas City, MO 64152

GAZEBOQ. Build this octagonal, Victorien struchure 1o add
oligance 1o your yard and provide 1he ideal spot for gutdoeor
enleriaining. A laitice rool shields you from the sun &8 yau it
inskde on comiorable seals Measures '3 M. aeross. PC-
1860—59.95. Order from Popular Mechanics. Box 1014,
Aadio City Station, Mew York, MY 10901

FOR THE HOME

DRAPERIES! SAVE "4 wiih Do-h-For-You Drape Tape.
Guaraniesd §5.00 Box 2732-M, ldaho Falls, ldaho 83401

THREATENED BY TORMADOST Engineenng firm offer-
mg plans for effactrea, indoor TORMADO SHELTERS. Send
$10.00 to: T-Shaiters, Box 8418, Amarilla, Texas 781045, Build
shelters for olhers as a business.

STUC-0-FLEX Flgnible Texiured Finish is an slastic waber
bome stucco-like coating for menonaxienor that won'
chip, erack or blistes. Exsy b apply by homaswned and
contracior alike - comes premiged. precoloded, ready 1o use.
Glean up with soap and water. Conlact Perma-Chink
Systerns, PO Box 2603, Redmond, WA 38073, (206) 845
BOE0

HARDWOOD PMICTURE FRAME MOULDING price (=l Bax
194, Lincolnwille, K5 BBASE

BE OWN SUBCONTRACTOR! Save $1000s! Guide written
by builder with 20 years axparience; with sample contract
torms. §5.00. ALIRUM, 26 Hancy Lane, Warrenton, WA 22186

BULD solid nonbapping 147 utility bench. Easy plan $4.00
Starway, 5772 Morth 57th Stresd, Milwaukea, Wisconsin
328

“TUFF-MATE" Lowes Wood And Youll Lowe Both
incomparable. Plastics Classification,

CHRAFT SHOW SELLOUTS. 25 best salling full slze wood-
&n cowniry patlerns. §7.00 Catasiog $2.00. Kathy's Krafts
(PM. Route 2, Gamer, lowa 50438

PLANS, BLUEPRINTS, PROJECTS

LAZY? Datailed phans: 2erk motgroyche suspansion lubri-
calion, 295 SASE David Price, PMZ 412 Wenham,
Pazadena, CA 911307

BACK Pain FReliel. Skmple wood machinge. Pans, Matarials
List. Instructions. §5.95 Eagle Tool A Due, 1320 Cavic Center
Ov.. Santa Clara. Ca. 95050,

AR COMPRESSOR PLAMNS . . busld your own for wnder
£50.00 _ . . 33 horsa 1o 100 P.5). aasy to follow . send 54 98
to: Millgr, Box 4, Montpelar, idaho BI254

FREE EMERGY! Fuelleas Motors and Genetalor! Amas-
ing Principles and Detailz. HEA, RIEP, Bowlng Green, MO
63334

COMPLETE Instruclions. Fiberglass Spa Save $1000's
send $10. Tubs. 23850 Pacific Highway 436, Seattha, Wash.
54196

FIBERGLASS

LEARN PIBERGLASS—PROFESSIONAL INSTRUCTION-
AL VIDEOS on repairs. bullding boals. molds, ona-ofs,
sandwich core laminating. Free brochure. Progress Video
Productona, 10 Progress Avenue, Mashua, M H. 03062 (803)
Bl-ATS Dasidird. bdiruchank may apphy

PLASTICS

CASTOLITE Liquid Flastics. Crystal clear. colors. For
casting, embedding, coating, fiberglassing meparing and
reproduecing with our Mold Making Suppisss. Calalog $2.00
CASTOLITE, Dept. BAGFM. Box 381, Woodsiock, 1L BO0GE.

PLASTIC BAOS Many Sizes. Types. Samples 52 List
LSASE. Bagman B1, Box 486, Georgetown, TX TBE2T

“TUFF-MATE" RSP, Exciting, Mew Malerall Neaded
Waorldwide Mow in every Home, ONice and Business. S5ee to
Bedigvn, Golls Itpell. Froe Tesiprooling Saleskit Contams . . . .
Product Samphes, Work Specimens, Testing Paraphernalia,
Performance Procesures. Relund Voucher and Details
Deposit §10.00 - Refund Guaranteed. Chemiok Corporation,
POB 1039, Washington, MO B3090-10a3
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DO IT YOURSELF

BLUEPRINTS . . 77 Classsc BARNS, MINIBARNS,
CRAFTSHOPS, GARAGES. Catelog $4 [REFUMDABLE]
ASHLANDBARNS, 290PW Butiercresk, Ashland, OR 97520

4,321 Catalogs Lsled. Sources for Anythisg! §500.
Directory. Box. B2428. Atants. Gaorga 30314

ELECTROPLATING. Complete Texibook Eleciroplate
MotallicsMNonmetallics. §11.85. Daialls Free. Tropiz. Paim
By, FL 32906-0095

MSTALL YOUR OWN N GROUND SWIMMING POODL for
a5 low as §1,805.00, Cheswick Poolg, A1 #28, Cheswick, PA
15024, 412-274-6400

REPAIR YOUR O'WN TV ... ITS EASY. Write: Research,
At 3 Box B01EM, Colville. Wa 39114

ARROWHEAD Makeng inexpensive Hobby Information
$1.00. Commens Crafts, Box S012-M, Central Poinl, OR
sl

RADOMN GAS. Concer ciusing ? Ara you ai risk? Dejection
and reduction methods. [Busirated Homeowners Guide
Send $12.85 to. O inc., Dept. PMER, P.O. Box 176, Liberty.
MO E4068.

LEARN Sign FPamling. Pwv Siriping. Frea Catalog.
Kaufrmann Company, Cantariown, Missoun 65023

50 DIFFERENT Old U5, between 1861 and 1839 - §1.00. Ed
Agush. 423 Shapard, Mansheld, Ohio 44807,

FREE LessonaBooks Sign  Pamting,  Pinstriping.
Nubwood, 38400 W. Pine, 5t Louis, MO 63108

MODELS. MODELS SUPPLIES

OLD U5 stamps on approval, Sharman, Boax 15355E,
Philaceiphia, PA 18111

200 DIFFERENT Canada §100. Worldwide approvils.
Cuebephil, Box 68, St-derome, Canada JT2 5T7.

RADIC CONTROL Airplanes, Boats, Helicopters, Supplies
Big Drscount Catakeg $5.00 (Refundabia). Modeless Supply
Box 310P, Eclectic. AL 38024

FIRING Canncn Model Plans Calalog §2.00. Green-PRGE,
Box 882, Shalimar, FL 32579-0852

MUSEUM QUALITY WAGON MODELS 51.00 Caislog.
Wagonmasier Fians, Box 130P, South Pasasana, CA 91030

FREE! Surpnse Collachon with approvals Gould, Bow
7501268, Petaluma, CA B4575

OME! Two! Thres! Cenl Slamp Approvals, Rogardiess
Catalog. Kloster, 4164 52nd 51 San Diego, CA 92105

BARGAIN 100 Workd-wide Stamps 25¢. Quahily Approvals.
F. Parker, Box 143, West Brookheld, MA 01585

100 Ditfarent U5 25¢, Approvals Hradioy, Box 425P,
Midbathian, VA 23113

MAGIC TRICKS, JOKES,
VENTRILOQU

FREE 50 Canadian stamps with approval requesi. Briner's,
PO Box 5807, San Mateo, Califormia 94402

FREE CATALOG: Veniridoguism, Magec, Clowning, Pup-
patry, Ballooning! Swpplies. Instruction Enterain Success-
fully. Profitably! Mahaer, Box 420-PM. Littleton, Colosado
BOBD

“RAEFRIGERATORS, WASHERS, DRYERS,” Maintenance
and Service Tigs: Handbook: Sand £3.50. Home Appliance
Tips, Ing., Route 4 Box 17, Hurficarsa, WY 25526

VIDED How To Repair Your Own Air Condilionar A
Dwataited Gueda, YHS By Licensod Service Man 33995
Shippeng Handling $3.00, Free Brochure By Aeguest, Jim Co
Inc., Box 1401, Stllwater Okla. 74076

BURGLAR ALARM PLANS. simpie, save big Send 5500
Mor'Waal, PO Box 66446, Saattie, Washington G8186

BELT BUCKLES lor coms or stones, specialty buckies,
jewelry mountings, cul stongs, chock works, Wholesaks
catalog 25¢. Eloxile Corp. 80877 10tk Stresl, ‘Whastland,
Whaming AZ201

BUILD your dwn disch - 12 eaty sleps, video VHE send
£24.85 10: Decks Unlimited, 57 Craftwood Lana, Hilton, MY
14468

BURLD SPECTACULAR PLASMA LIGHTHING LAMP from
5 gallon waler bohle. Easily available parts. Plans $7.05.
Butier Enginearing. 724 Ashland, Santa Monica GA 90405

ARTS, CRAFTS, SUPPLIES

BATTERY CLOCK MOVEMENTS. Below wholesals, cala-
log 51.00 (refundable). Yankes ingaruity, Box 113M, Allus,
OK 7asz2.

SETAIMED GLASS SUPPLIES: ENCITING SUPER
CATALDG-PM 53.00. COAAN-SHOLES INDUSTRILS, 509 £
SECOMD, BOSTON, MA 0127,

"GETTING Started in Stained Glass. " 51.00. Whitlemaore,
Box 20657, Hamower, Mass. 02339

GQUARTZ CLODCK MOVEMENTSE—digitals 51.50. epoxy
resmin §7.50, loll prinls 95e. music movements §1.40, com-
plede clock ks $6.50. componenis, plars—much maore! 64
page wholeaale catalog $3.00 (credited). Stesbar, P.O. Box
AEIF, Andaver, NJ OTB21-0463

COLLECTIBLES, Bird, Duck & 'Wadiite Stamps & Frints
Free Catalog Depot, Dept. PC-008, Sullivan, IL 61951

AMATING Profits Markabing Movelty Clocks. Minimal In-
vosiment. Details Free Crescent Enlerprises, Box 230P
Shillington, Pa, 19607,

ORGINAL PHOTOGRAPHE, SIGNED AND NUMBERED
BY THE ARTIST, BEAUTIFULLY FRAMED, AT WHOLESALE
PRICES. FOR ILLUSTRATED BROCHURE, WRITE: ThL
SCEMICS, 9025 ETON AVE., SUNTE A, CANOGA PARK, CA
#1304

CLOCK WORKS. Wood clock blanks. rockhound sup-
plies, befi buckles, cut slones. etc. Wholesale catalog 25,
Ehoxite Corp.. B0G6"2 10th Sireal, Wheatland, Wyoming 82201

LEATHERCRAFT wd, lopks, Kits. Calalog 39.00 (Pe-
Tundable. ) Crafer, Tombean, TX 75488-0699.

CANDLEMAKING

CANDLE MAKING SUPPLIES Catalog Send 52 00, Barker
Enerprises, Inc., 15108 10th Ave. 5W. Searlle, WA S8185,
Depd. PAA. 206-244-1870

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

CARTOON for Fun and Monay!!| Fros Bookle! ! Cartoons,
Box 206144 Detroit. Michigan 48240
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FREE|! World's Leading Movelty Catalog 1600 Jokes,
Tricks, Scence, Sporis, Hobbies Johnson-Smith, F01,
Bradenion. Fla, 34203-3756

FREE Magic Catalog. Enclose $1.00 Postage Relundable
Wiih Order. Winkler's Warehouse of Wonders, 2400 Doyle
Road, Oakdale, CT DE370

HOEBRBIES & COLLECTIONS

HAD & Historical Milklary Collectibles. FREE calalog
HMA. Baox 1B06PS. Latayetie. CA §4549,

MILITARY Medals Catalogue 5100 Subscriplion Yeary
EE 00, Varnon, Box 1387PM, N, Baldwin, NY 11510

UNITED Nations 3 Complmo Mint S5 25¢. Approvala
Corngtia. POB 1508-M, Lake Placid, Fionda IAE52

CAMADA 100 Ditferent 25¢ Approvals. Orosziy, Box 1-C,
Sarnia, Ontarsn, Canada NTT-THSE,

FREE!! Beaulilul Slamps. Gold, Sahees, Othar Apgaovals.
Dster, 21127 Fleptwood, Harpet Woods, MI 48325

“INVERTED ERROR" + 100 Dafigrent Unitod States. 50¢
with approwals, Luray, PO Box 7088 Silver Spring, MD
20807

FREE U 5. Mint piclonal satl compiete M approvals
mcluded. Hildeprand, Box 4867, Santa Clara. California
5054

WORLD Wide Stamps mounted in Books on approval 2
and up. TRUST STAMP COMPANY, PO Box 100-P
Jamaica, N Y. 11435

TRIANGLE Stamps 25 Deferont 25¢. Approvals. Gordon
Davison, Contoocoak, NH 03229

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROMDERED EMBLEMS, FING, DECALS.
Free Calalog Gueoles. Rush Skelch. Staded, G1P Jane, KLY .C
10014, (212) 928-2203

ASSOCIATION, SCHOOL Make all Kinds pamaphamalia
your emblem froem Asia quality and price. PO Box 49182,
Adlanta, GA 3354 Pan Asia Product Co.

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

FREE Lis1 o Berous Cobecions, 30,000 Indian Artifacts,
Pols, Spears. Axes. Siale, Beadwork. Cadde Trading, Bex
669, Murfreasbora, AR T1958

INDLAN Relics List 50¢. mcenticaton Guids Book 511.44.
Arrowhead Samples $20.00. Secrist's, Dearfiesd, MO 64741

MILITARY INSIGMLA.ETC.

LLS. MILITARY INS3GMIA Large Catalog. 5200, Saundars,
Box I1IIPM. Maples, FL 33535-3133

STAMP COLLECTING

50 YEARS Ond fittesn differant United Stales, over fily
years okd-25¢ with approvals. Jaxon, Box C11-P. New
Rocheile, New York 10804

FREE Gih With First Purchase U.S. Approvals And Wan
List Service. 20¢ for Handling, The Stamp Boutigue, PO
Box 458, Madison, N.J. 07340

FREE! Big Catalog - New edetion listing thousands of
bargmrs on LS. and BHA stamps, packets albums, and
accessones AMO fine stamps on approval. Buy only what
you Nk, Returm balance promplly! Jemestown Slamp
Company, Depl EGEPM. Jameslown, NY 14701

250 WORLD'WIDE 25¢: Approvals. J. Martin, Box 245 New
York, WY 10023

20 DIFFERENT 4 Mint US $1.00. Free Lists. Mo Approsals.
Rooart Wagner. Box 25248, Meweapolis, MM 55420

FREE- Ten Mini U5 Commemarative Stamps Ane Yours
Free ‘Wiih Remees! For Approvals. Cobtonss, Box 12113
Albary, NY 12212

T2 DAFFERENT LIS, 10¢ with approvals. Album Serdice,
Soledad, Calif 93960-0333

150 US, 50c, approvals. Panerson, 122 W. Lincoln,
Onarga, IL 60955

'‘MATURE STAMPS, Extenzive catalog. 5200 MNabure
Impressians, 1007 Leneve, EI Cenito, CA 84530

WALT Crsnay Builds Tokyo “Disnayland” - Froe! - Approy-
nls. William Deems, 2268 Race, Ravenswaad, Wes! Virginea
JE164

2,000,000 stamps 150 countrnies #¢ each. Belden, Box
4149, Doarborn, 48126

FREE IMusirated Catslog: WS, Discount AcCESBONEs,
more! Global, Box 7T429-P1. Diympes, WA 83507

FREE prica lml! Mo approvals! FMCM, 513 Fairview,
Fiigedisld, M 07657

DISCOUNT Stamps Aequest Coundres, Free Liss fva
Siamp Company, P.O. Box 197 Hanlora, CA 93232

100 Used Amencan And Briish Commomwsalth Com-
memoralives And Piclorials. 31.00 Wilh Quatity Agprovals.
555 Box 208, Wales, Wi 53183

FREE! 51 Woridwide Exciting Approvals. Patnol, PMI,
Box 391355 Mountain Vew, CA 84055

FREE! 25 Differant Ohd Canada Arpin, P20
Phalipgburg. Cuabec JOJ 1ND. Canada,.

WANT 5100.00 FOREIGN SETS COLLECTION FREET?
Fush 50¢ postage' Mational Traders, 272 Ining Awerue.
Brookhn, WY, 11237

FREE Wordwide Packel. Penny Approvals. Reva, Box
11780, Phoenis. AZ BS0E1

FREE 15 Mew Lised Ausisalia Request Approvals Alpaugh
Highbridge, NJ (8825-0225

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

DSCOUNT OPTICS, Bushnell, Steaner, Nikon, Swilt, Zeiss.
many olhers. Catalog $1.00. Optical Advaniege, Box 32701
P6. Balimare, MD 21208 (301} G53-3306

PLAYS, SONGS, MANUSCRIPTS

FREE, Canada commemoratve packet. World approvals
KSG, Box 158, Mataline Fails, WA 99153-0158

FREE 25 World ‘Wide Slamps Plus Free Catalogug With
Cwver 2000000 Stamps. Mo Approwvals. Jefferes, 3480
Middlebelt, Waest Bloomfield, MI 48033

POEMS. Songs Wanled. Free RecordingPublishing.
Broadway Music Produclions. Box T438FM, Sarascta, FL
A:ETE

FREE SONGWRITING SUCCESS BOOK| Top Reconds,
Bex FASOSPM, Mashwille, TR 37202




mIE!E!ﬂIM

ACCORDIONS, NEW, USED, Eleciric, elecironic Conceri-
nas. Bution Boxas, Hohners. We bary, Sefl, Trade, Exchampe.
Credit Cards accepied, Call, Write for brochanes.

ACCORDION, 12644 E. 7 Mile, Detroit, MI
AEI05. 313-527-15951-B00-325- 1832

PUANDS, PLAYERS, PUMP DRGANS. RAebuwild &nd repair.
Cataleg of “How-To™ books, 5300 (refundable). Vestal
Praess, Viestal 11, New York 13850,

INTERNATIOMAL VIOLIN COMPANY, Catalog for instru-
mant makers. repairers. Imponted longwood, fools, var-
nishes. parts. accessories, sirings. cases Europaan in-
siruments, bows Assembles yourself violin and guilnr kits.
Catabog 5100 mcludes 0% dmcount cerdicate Depl
IF, 40265 W. Bahadara Ave., Bablirmone, Md 21215,

VIOLIN, GUITAR, etc, making matgrials, acoessores,
books. Catalog, $1.00. Inermational Luthiers Supply, Box
580307, Tulsa, OK 74158

ACCORDION Top Brands, Cordowox, Buy Direcl Traeman-
dous Discounds. Trases accepbed. Free brochura. FM,
Accordion-0-Rama, 16 Waesl 18th Siresd, New York, NY
10011, Phone 212-675-5088,

INSTRUMENT Kils! Budld Appalachizn and harmmgred
dulgimers, banjos, mandaling: even harps, harpsichords.
Free Calnbog. PM Hughes, 4419 Wes! Collax, Denver, GO
BO204

L-EARN Clock Repair, Enjoyabde, lucraive. Free Delails.
School of Clock Repair, 6313 Comedbout Way. Rm. M,
Awpndaw, SC 29420

OVERSEAS EMPLOYMENT! Stasonal’Long Torm Oppar-
funities. Free Report. Overseas-8, Box T367. Sikver Spfing,
MDD 206007

UNIVERSITY DEGREES By Mail Accrediied Bachelors,
Mastars, PhD's. Free Facls Revealed. Careers-PWE. Bou
AT088E, Tulsa. OK T4147

PARALEGAL GRADED CURRICULUM. Approved in
depth  tresning by comespondence. BLACKSTOME
SCHOOL OF LAW: 100 years of lagal lraining, Wrile hor ree
calalog PO Box TO0906. Dept PM. Dallat Texas 753179

HMGH SCHOOL AT HOME, MO CLASSES. Low manthly
payments. indormation fres. Our S0th year. Call 1-800-228.
SE00 &f wile Amentcan Schaal, Dept. 345, 850 E. 58tk 51
Chicago, 1L 80637

LOCKSMITHING. Fres book  Locksmithing
Dwpt 210-068, Litthe Fals, N.J. 07024

Instiute.

LOCKSMITHING, Universal School  of  Masier,
Comaspondence and Shop Training. Box  214682PM,
Sacramanio, CA #5821

HANDLE YOUR OWHN LEGAL AFFAIRS. Be a Parplega
Accrediled Aflarney Instruction. Hame Study. FREE CATA-
LOG. Southern Career Inshitute, Drawer GBPM-2158, Boca
Ratom, FL 33437, [305) 368-2522

AVIATION MECHANKS NEEDED! Awlines need 50000
ABPE in the next 10 years. We've god the ndormation you
nesd to gat hired Who's hirifg. names, addresses, pay
SCRMIE, feqUiremants, feaume servicas, plus a compuberized
jol retarral system. We've helped 1000's lind their jobs. Mo
porcentages .. . Silyear. Satistacton guaranbesd, wrile
FAPA, 4261-) MEMORIAL DR., ATLANTA, GA. 30032 or call
1-800-JET-JOBE.

AUSTRALIAN OPPORTUNITIES! infarmation On Country,
Emigration, Employmanl. 400 Mascor-h, Box T387, Siber
Spring. MO 20907

JOBS! ALL OCCUPATIONS! COMPLETE 50 STATE LIST!
HUNDREDS OPENINGS NOW EACH STATE! SEND $5.00,
NATIONWIDE EMPLOYMENT, BOX 89, NEW SALISBURY,
IN 47161,

AIRLIMNE CRINGE SHIP Jobs. Fecorded Message Feveals
Infcrmation 718-498. 7235

CALIFORMIA Employment Agencies! Report £3 1o: Mail
Swre, Box 2523, Sanla Barbara, CalWornia 93120
Satistaction Guaranieed'

FREE 1588 CAREER GUIDE. Earn mora monoy wilh
Success Proven Cormespondence Diploma  Cowrses.
Granton Instiufe, 2834 Adelaide Streel Was! Tosonio,
Canada MSH 1Y3

LEARN rnussc inslantly! Tesch yoursell coursss. Amaze

your frlends! Catalog. Davidsons, G7T2TPMM  Metcall,
Shawmnes Mission, Kansas GEZ04.
SELF IMPROVEMENT

SUPER-INTELLIGENCE! Armazing resufls guaranbesd!
Info. EDEMP, Box 1482, Glendora. CA 31740

MAGHUM Detective School Easy Home Study By Mail
Freg Information. PO, Box 7015157, Canoga Park, CA
91304 Phone (818) 700-7542

SLEEP-LEARMING, hypnadism! Strange cafalog frec!
Autosuggestion, Box 24-N, CHyrnpia, Washingion 98507,

QUIT smoking forever send 5500 for my successiul
methad, Ctis Carter, 205 Witsell 51 Walerboro, 5.C, 29488

WANT TO SELLT WANT TO BUYT Pogular Mechanics
Classiled 18 where all the action k! Everythang from A to 2.
PM has conguered the mallonder market! Your ad in our
classiied saction will reach 8,000,000 readers each month,
Find out all sboul us by wriling and requesiing our free
media kil: Popular Machanics Classified. 224 W. 57th 51,
MNew York, NY 10018

TIRED of being ‘hyped-up’ by othars or “peychad-up by
yoursall 7 Break the chain: Sand for details. ¢o Raymond J
Stange, Jr.. |60 Bompire Dr. H.C.B.. Toms R, Néw Jargsy
OaTET

SUPERLEARNING: Triple lsaming Speed through musee!
Devidop Supsrmemary: control stress: access pabentials.
From - book excerpl and calalog ue. Suparaameng. 450-FME.
Seventh Avenue, New York, New Yok 10123

STRESS The Death Response by W0 Sadlar, B5W. Mst
Cumulation of 8 Successful Privele Praclica in Stress Man-
sgement, Trauma Integration, and Cwercoming Chronic
Problams. Embrace Lile, Regain your Health, Get whal you
Want! 100 pgs. Plus Tape, $15.00. Stress, POB 70894, Chevy
Chase, MD 20813

STOP HAIR LOSBSI | Did. SASE. Improvemen!, Box BATE,
Bozernan, MT 58715

FREE Cotalog! 400 self-smproverment books. James
Salvatora, 1100 Warburion Ave., Yonkers, MY 10700

EDUCATION & INSTRUCTIONS

“JET'GAS TURBINE CAREERS!" Homesludy - theary,
malnienance, overhaul - Diploma awarded, Amerncan Jet
School, Department PM-83, Darby, Montana 59829, (408)
345-2100

RADMNESTHESIA, Radionics and Dowsing, Books, Courses
and Equipment. Elecironic Homosopathy Equipmen. lllus-
Irated 76 Page catahogus Free (Ber mai 3 doilars) Establshed
ower 40 years. Bruce Copan Laboraiores, Highfisld,
Danehil, Sussex. England AH1T TEX. Tel-0&25-T00214. Fax
OB25-T900ST Telex 95248

PRAND TUNMING PAYS - Piano wmang - Elsctronic ongan
saracing. Learned aasily al home. Frse bookist. hiles Brysn
School, P.0. Bex 20153, Sacramento, GA B5620

DETECTIVE Professicns Easy Home Study. Free Lapel
pin. certificate, future. Professional investigalor Training
School, Dept. P, P.O. Box 41256, Los Angeles. CA 90041

BECOME A PROFESSIONAL REAL ESTATE APPRAISER
OR PROPERTY MAMAGER. Comespondence or classes
Froe Informatign 1-800-233-4542

SAVE MONEY-ENJOY BETTER PERFORMANCE! Claan
your own VHS or Beta VWCR! Owder our hookiat foday
Includes steg-ty-step instructions with B photos. Send only
$4.95 check or money grder to: MILO Entarprises, 1585 East
Shore Drive, Dept. A, Box 1827, Martinguille, IN 46157

ISLANT Free Lierature. POB 5658, Abu Dhabi, UAE,

AUSTRALIA WANTS YOU! Big Pay! Transportabion!
MNewest Employment Handbook—E2.00 International. Box
19107-A8, Washingian, DC 20036,

OWVERGEAS | $25000 - STEOO04. Free Report!
Employmenl. Box 157680-A5, Indinnapolis, 1M 46219

GOVERNMENT JOBS. 18040 - 559 Z300yr. Maw Hinng.
Your Area. BIS-SET-H000 Ext R-20024 for current Federal
gt

AIRUINECruls Ship Jobs (All Positions). Afmazsng record-
wd message reveals information guaranieed 1o ged you hired
ar no fes. 14{B18) 224-3042 - Ext 106 Call Anylime

GOVERNMENT Jobs 515400 - $72.500 Mow Haring, Excel-
lent Banedits. Calf 504-549-7922 Ex1. J-5038

WE'VE ADDED THIS NEW CLASSIFICATION FOR YOUR
BENEFIT. IT'S AN EXCITING NEW FIELD THAT'S GROWING
AND IT'S HERE TO 5TAY, JO4N LS AND REACH 8,000,000
READERS EACH MOMNTH. §7.35 A WORD, IT'S A VERY
SMALL INVESTMENT. SEND ORDERS TO: POPULAR
MECHAMICS CLASSIFIED, I24 W, 5TTH BT, NEW YORK,
MY 10018,

HOW TO BUDGET! You can make il work!! $500 for
booklet: Gano Enterprises, Dept. J, P.O. Box 3068, Pearia, IL
61614

FULLY APPROVED UMIVERSITY DEGREES! Econarmical
home sludy for Bachelors Masters, Ph.D. FULLY AP-
PROVED by Calflormia State Department of Education
Prestigivs faculty counsels for independent study and life
axpermgnce crodits (5,100 enrolled students, 500 facully),
FREE INFORMATION—Richard Crews, MD (Harard),
President, Columibsa Pacdic University, Department 2E05,
1475 Third Streat. San Rafael, CA 54801 Toll Free: (800 227-
0119; California: (900) 552.5522: or (415) 459-1650,

SECURITY - LOCK UP A MEW CAREER! Two year hands-
on fraining program to prapane for a job as a kacksmith!
Write: Ping Technical Institute, Dept. L., Pwna City, Minn
55063 Tel, B12-629-6764

STUTTERT BREAK THAT HABIT! Mations Only Corre-
spandence Pragram. Sise of Flarkda APPROVED] Exciling
THINKING Theory. Amaging Aosults Since 15341 Tiston
Ralundable d not helped. Free Detalls. WnisCall Today
TED EMERY, Box 867-FMZ, Wintor Park, FL 32790, 407671
T

COLLEGE by madl, Write. Kensam, Box 1383
PME, Far Rockpsury, Mew York 11881

SCHOOLS

WORLD WIDE COLLEGE OF AUCTIOMEERING, INC.
Since 1933, Term Soon. Free Catalog. COL. GORDOM E.
TAYLOR, Box 949, Dept. 19, Mason City, 14 50407, 515423
5paz

JOBS, CRUISESHIPS, TUGS, SHIPS, RIVERBOATS, 0aL-
AIGS: Women-Men. Work month-Home month, USA +
Owersaas. Inbcrmation $3.00. Manne Employment. Box 207,
Central, IN 47110

FOR INVENTORS

PATENT AND DEVELOP Youwr' Imvendion. Registaned
Palenl Agenl and Lecensed Professional Engineer Send
for FREE PATENT INFORMATION Every Inveniony Should
Have, Richard L. Miller. 12 Paricside Drive, Surig M, Din
Hilks, MY 11746 (516} 4394343

AEGISTERED PATENT ATTORMEY Washinglon, D.C.
Suparb. Donald A Hefilesirings, 414 Hungerard Dwive.
Rockvill, Marylang 20850

PATENT [T ECOMOMICALLY! Free detalls. Licensed
since 1958, Raner Associates. 2008 Fondedac, Rechmond.,
WA 23229

FREE heip for Invenlors! Mo charge for recondeng lorms
and evabuation. ANilated Invenlors Foubdation, 501-B
lowa. Colerado Springs. CO 80909, or Toll Free 1-800-525-
5pa5

INVENTORS! Can you patent and prodit from your idea?
Call or write for your fres informalion packege Ower a
decade af Service. AMERICAN INVENTORS
CORPORATION, B2 Broad Strest, Depl. FM, Westiiedd,
Massachusabis 01086 1-800-338-5856 In Massashusetis or
Canada call (473) 568.3753,

PATENT YOUR INVENTION YOURSELF! Delails Fres!
Ratired Examiner, 7400, Washington, D0 20044,

INVENTIONS, ideas. echnology wanied! Indusiry presen-
tation'national exposibon. 1-B00-288-M0EA  ISC-PM, 903
Liberty, Pittsburgh, PA 15222

INVENTORS: Frae informatsn on offaring your invendion
fowr sabe. Kessier Sales Corporation, C-5-FI, Framont, Onhio
43420

COMPLETE service-fast sale reasonable Good marketing
connaclions now. G18-942-3152

|Continued on next page)
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FOR INVENTORS
w
NEW BOOK “How To Make Your Own Paten! Drawings™

and much move. §19.35 We make Drawings also. Amancan
Futures Design Company, Box B30, Mayo, Maryland 21106

VACUUM CLEANERS "Discount Prices”™ Mew Rainbow
349905, Kby, Filker CQuesn, Panasonic, Rowal, Oneck,
Details: ABC ‘Vacuum Warshouss, G720 Barsst-PM,
Austin, Tx TETST

CLOSEQUT Jowelry & CraMt Supphes. (Catalog 25e).

PATENT DRAWINGS 26 Years Experience. For LS. Pat-
ent Office; LJM Holtman Corp., 370 Lexington Avenue, Mew
Yoark, Mew Yook 10017, Send Skefches And 575 Payrment.

BUDGET Faler Searches—Whodesale Price For Multiple
bdbas - 1-800-432-5683

COMPLETE PATENT KIT: 51985 5 Crimaldl Atormey,
2500 Farnall Ad.. F1. Golling, O 80524

INVENTORS! HAVE AN IDEAT Duon knnﬁ- what 1o do?
Call AJM for free information kit. Tedl Fres in LS. and Canada
1-800-225-5800

INVENTION MARKETING. FREE INFORMATION. REPRE-
SENTING MANUFACTURERS. Patmart, T7 Fulton, 260,
Financial District, Mow York, NY 10038

MNEEDING Assistance? PATENTVESTMENTS
INTERMATIOMAL, 1155 Connecticut #300, Washington, DC
20035

INVENTORS: i you have an invenlion Tor sale or license,
write for free booklst explainemg how we can halp you.
Messbar Sales Corp., C-54W, Fremonl Ohio 43420

L is, 107-1631 Dow, Arlinglon, MA 02174-T195

SWISE ARMY TYPE KNIFE stainiass sieed 314" twabve ioold
in g, Must fgr evary sportsman and handyman. Only §8.88
Plus $2.40 shipping and insurance. Barbars’s Gifts, 1474
Ashbourne Drive, Lynchbung, Virginis 24501, Satistacton
Guarantsed

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

CLOSEDUTS! Discounts! Below Wholesale! Freabi
Informationisiamp: DON, Box 20153, Fendale, Michigan
A0

EARN MONEY selling Gold and costurmne pewelny. rings.
walches-Buy Direct, 120% Below Retail, Catalog §1.00
Anka-PM, 90 Greanwich Ave., Warwick, Rl 02886

400,000 BARGAINE Below Wholesale. Many Fres! Ligui-
dations . . . Ghoseouts . . . Job Lots . . . Single Samples. Fres
Dataits. Bargainhuntars COpportunities. Box 1408-A, Helland.
Michigan 48422,

500,000 AMATING MONEYMAKERS Phatographed! Cata-
logs, Box 18628-M, San Antonio, Taxas T8218-D628.

PIPELINE Welding Caps for information. P.O. Box 548,
Joagquin, Texas, 75554, 408-263-3750

QUALITY Loudspeakers - 40% ofl. 15 models. 5 year
warranty. Catalog: Denko Ressarch, 1200 NW T8 Avenus,
Suite 112, Miami, Fla. X126

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

HIGHEST CASH for Goid, Jewsdry, Gold Testh, Rings,
Diamonds, Walchas, Sikver, Platinum. Mail Artickes Today.
Fraa gift with Information. Chicago Gold & Precious Metats,
10 South Wabash, Dept. 1058, Chicago. G603,

DAAMOND Fakes Abschutely Fines! available anywhere,
Halt-carat £15, One carat 5§25, Terry Glover, P.0. Box 24238,
Indianapalis. N $5224

TAKE NO CHANCES. Deal with oldest. mos! reliable firm
i old gold business. Established n 1534 We buy Gold,
Siwer, Platinum, Diamonds, Highest Cash. Frea Informa-
ton: Rose Indusiries, 29-A East Madison, Chicago 60602

CLOCKS, MOVEMENTS, ACCESSORIES (German). Frea
catalog, 1-800-558-2674, instrumants Services. Dapl. PM,
433 Bo. Arch, Janesville, Wi 53545

CLOCKWORKS, wood clock blanks, rockhaund supplies,
it buckies, cut stones. sic. Wholesale catalog 25¢. Eloxite
Corp , 80672 10ih Streat, Wheatiand, Wyoming 82201

WW-RETAIL solid 14KT Gold. Dismonds and Gemslones,
Trsalords Speciaity. Maina Lobster - 215-538-1835

REAL ESTATE & FARMS

GOVERMMENT HOMES fram $1 (U repair]. Delinguent tax
properly. Repossessions Call B)S-887-6000 Exi.GH-20024
for curmknt repd (sl

MEW FREE CATALOG . . . Top real estate valsas nation-
wide, full-calor Premiar Property seclion . . Free illusirated
property brochues also available. Call or write today!
UNITED NATIONAL REAL ESTATE, 4700-PM Belleview,
Kanzas City, MO 64112, Ph TOLL FREE: 1-800-595-1020

CALIFOANIA Lots Acreage. $40 Down. $40 Monthly.
B 35291, Los Angeles, D003S,

FREE CATALOGS - FLORIDA, GEORGIA. Homas, Land,
Baminesses. Please Specify Siale & Property Prelemed,
COUNTRY METWORK, Box 368PM, Gainasvila, MO B5E55
AE32. (417) ETO-4632

FRESH HOT NAMES! OPPORTUNITY SEEKERS, Peol
Stick Labels. " Tip Coded.” GUARANTEED DELIVERABLE!
SOOVEX), 1000VERE; 2000%E50. JA  Enterprices. B09
Brinrwood-PME, Victora, Texas 77804

HEW ACTIVE MAMES! MIXED STATES! IMMEDIATE
SHIPMENT! Aghasive Labals. MOTLINE Opporiunity Seed-
ers S00/E25:; 1000:540; 2000870, DTHERS! Advon, Dravwer
B2, Shelley, 1D E3274. VisaMCiAmEx 1-S00-902-3858.

TREASURE FINDERS

TREASURE—Locale quames mae away with ulira
sensitive localor—brochure irea. Aessarch Products, Bax
2T02T0-AMGC, Tampa, Flonda 33688

FIND Oid Coins, Jeweiry, Gold Nuggets. New Pateniad
Ravolutionary Device, Free Catalog. Gardiner Electronics,
MW M. 35th Ave., Suite K, Phosnix, AZ 85017

HOT Mlailing Labels. PeelStick, Zip Coded. 1000540
Ditanls. WWWALC Labels, O77T Retisnce, Anchorage, AK 59507

FREE sample of mailing imsts thal get results| McCann, 32
Maine. Carterel. MJ 07008

PLASTERCRAFT .. Profiable Homa Business 3000
Molds Available. Defmils. Lynnette, B251C Mantpark,
Menior, Ohio 44060,

GUARANTEED OPPORTUNITY SEEKERSMLMERI.
FREE SAMPLE! VENTURE-LP, BOX 138, RMIERA, AT
BB442 VISAMASTERCARD: (BOZ) T54-3808

MARYLAMD University Ared. House with three apart-
ments. §115,000 (301) 864-5564. §131,000 appraiaal.

REPOSSESSED homas from Gow't from $1.00 plus e
pairstaxes. Mabhomwida! Also lak properties 216-453-3000,
Ext. HBZZT

MONTANA LAND

100 acres of recreatonal land startang at $29.900.00. Hunt
trophvy elk, deer, moose, antalops or turikey. Fish Montana's
famous béwe ribbon trout sireams, Insured iitle, warranty
dead, axcellen! owner financing. For a Free colgr broghure
call 1-800-252-5263. Yellowsione Bassn Propartios. A Patten
Company, 1119 N. Tth Avenus, Dept, PM, P.O. Box 3027,
Bozeman. Montanas 58772.3027. (406) S87-5489

NEW YORK LAND BARGAMNS—Western Adwondack
Araa. Pnme Acresge From $4800. Brochure. Also, “Whal
Yioai Shaoisld Know Aboul Read Estate Today ™ 57 95pp. LAND
COMMECTION, 175 Eth Ave . Suite M2321, Mew York, NY
10010 - 212-645-3652

“SELL your Car” Brochure, Box 6346, Moom, Okla. 73153
$2.00 SASE.

EXPORT-IMPORT

HONG KOMG, TAMWAN BARGAMNS! Socret Contacts,
write: EGAM. 1707F Bellnger. Eau Claire, Wi 54700

BUY IT WHOLESALE

FRESHEST RED HOT ACTIVE names! Oppariunity Seek-
ers MO Buyers. Special Categorias. Details SASE. JAW, 215
E Park, DPMG. Villa Park, IL 60181

MAILING Lists. Send 31.00 and SASE for informaton, J,
Asgociates, P.O. Box 1618, Arvada, CO BO001

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE Fonts, Hand Printing Presses, Ho! Stampers,
Suppiies. 120 Pages. 5200 Deductible firsl order. Acme
Type, 1720 K. Marshiield, Chicago, 60822

TYPE for printing. Catalog $1.00deductible 18t arder.
Cuaker City Type, ALD. 3, Box 134, Honeybrook, PA 18344

BARCO Type Founders. Typa and Aubbar Siamps cala-
logua, Mail £2.00 refundable on first order. P.O. Box 1071,
Benganvifip, HFI06

MAKE RUBBER STAMPS. Highly Profitable. Frea Detadls.
Stamper, P.O. Bow 22808 (GX), Tampa, FL 33822

YOUR address printied on gummed and self-slick |abals.
Sand BASE for circular. Barbara's Mailbon. Depl. PR, 1200
Robert Hardeman Rd. #24, Winteralle, GA 3683

MAKE rubber stamps—big profits. Complete supply snd
equipmeant calalog with instructions. §1 deductible with
onder. Star Stamp Supply. 1720 N. Marshfield, Chicago
el

FREE 2 COLOR PRINTIMG PRICE LIST, 306 11X 17-5784;
200 16pg-$2064; 20M A pg-$1456. Copen Press, 100PM
Berrirman 51.. Brooklyn, MUY, 11288

BELTS, Buckles, Key Tags, Hal Taca Jewelry, More.
Completa line fas ssllers. Big Prodits. Complate dealar st
wp. Color catalog $1.00 [refundable)l Anchor, Box 3858
PMA, Morth Provecsence, Al 02811

WORLDWIDE BARGAINS . . . Imports - Dropship - Close-
ol - Surplus - Freabies - (Stamped Envelopa). Marnees,
Box 17174, Highland, Ind, 48322
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QUICK Copy Printing. Low Prices. Write: Nationwide, 614
Morth Main, Bloominglon, Winois 61701

GIFT SHOPPING

FREE - 45 PG, of BEAUTIFUL GIFTS, for you and your
family. GUARANTEED. RAR Gifts, 57330 5. Wolcot
Chicago, ILL 60636

AMAZOMS TERRIFYING PIRAMAS Magniticeri Rare Em-
Models! information §1.00. Dearsojo, Box 65, ML
Wi, CA G042,

FT. SMITH Auttion School, FL Smith, Ad, 72003
Ressident & Home sluty. Vabaran Approved.

REPAIR |lawrmowers thousands of parts and 0ols wiole-
sola kst S0¢ Elbwangar's, PM. P.0. Box V. Porl Jands, MY
12T

FREE Information Starter & Alternator Rebuilding. Box
422 Saywsour, TH ITHES

“TUFF-MATE." Trussm ... “Every Liser Pemmaing Your
Salesiriend.” FAead Plastics Clagaification.

DISTRIBUTORS to handle wall received products, satiu-
sive territores. NEDAM, PO, Box TO-1054, Flushing, NY.
11370

BUSINESS OPPORTUNITIES

MPORT-Export opporunity, profitable world-wide, mai
ardel business from home, without capial. We ahip plan for
no risk axamination. Experience unnecessary. Free Report.
Mulingar, Dept. N2TDE, Woodland Hills, California 91367

EARN S600-52800 WEEKEMDS! MO SELLING. Buck-A-
Duck Gama System is proven success ab fliea mariosts,
camivals. $3 complete informaton Plessure-Game Mig.,
Dgpt. PM, 100 E. Main 51, Taylors, 5C 29687

$1800 FROM $10.00 WOOD Making Simple Wooden
hems. Tremandously Large Markat Dedails plus Sampla
§5.00. Alcraft, Box 540, Alexandria Bay, NY 13807

MELLIONS Meed Losns/Credit! Cash in with your own
prastigious monay consulting business. Mo educational
requiramants. Siad pari-tima. 10-year-old national firm pro-
wides training. support. Free valuable report. PFA, Box 8§37
PN, Dana Paint, CA BRE2S, (714) 240-0408 X104-PH

SECRET of happinass & fealings of youth A REAL BLSGI-
HESS OPPORTUMITY £5.00 Al's Meteork, 3540 Foursome
Drive, La Mesa. CA 32041

LEARN VCA Claaning, Repalr. Huge Profits! Gecrets
Fraveaiad! Mo Exparnence Macessary. Free Detaits, Viejo VCR
Reapair, 23010 Lake Forsst Dr. Suite 155, Laguna Hills, Ca
B2653

(Continued on rext pege)




BUSINESS OPPORTUNITIES
{Continued from preceding pags)

LEARN MIRROR RESILVERING fres miormation
Silwarcrall, Box 127, Lansdawne, PA 13060

§1,000'5 POSSEBLE. FREE. Stamped envelope. Progress,
Box B3248, Los Angeles, CA SOCR3.

ASPHALT paving residential start-up manual, 30-50K &
months 25 Wolle Asphalt, P.O. Box 195 Leeisdale. PA
15056

$2000 WEEKLY possible wilh thes new, umigue busingss!
FREE inlormabon. Greal Scoft Publisheng. Dept. PM-5TRE,
10020 Grouse 5t NW. Coon Rapids, Mn. 55433

MAKE BALLOON ANIMALS. 5400 Weokands' FREE
SAMPLESINSTRUCTIONS: Funnyman's - PMES, Box 250,
Alexandria Bay, Mew York 13607

ASSEMBLE PRODUCTS AT HOME. Many opporunidies
paying Hsgh Weekly Prolits presently available wsthout
imvesiment.  Wrils: Bugingsses, 2B Brighton  11th,

FREE BOOKLET, Anyone can profit] *How bo Maka Money
with Computers ' Computier Publithing Enlarprises, Box
23478, Depd. PM-G, San Diego. C& 32123

B Iyr, Mew York 11235

$10,000 MONTHLY Taking Pholographs &l Homa! Call
reconded message. [J03) 674-8155

MATION'S Best Home Basiness Opponunities. Subscrip-
tion free. Sond name, address, zip o Spare-Tims magazinag,
Depl. C2-88, 5810 West Qllahoma Avenue. Mehwaukee, Wi
53219,

HYDRAULIC JACK REFAIR MANUAL, CATALD(SE §10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BEROWNSVILLE,
TEXAS TES20-0157

RECYCLE METALS. NO, NOT BEER CANS! Easy 5458
weekly! Fres informabon. Recycler, Box 1214, Franklin,
TH 37085-1214

SCREEN PRINT T-SHIRTS. Inexpensive Kils. Free Deails.
T-Privier, P.O. Bow 23931 {GC), Tampa, FL 33623

MAKE Rubber Stamps Highly Profitabde. Free Details
STAMPER, P.O. Box 22009 (GC), Tampa, FL 23622

FREE DEALERSHIP-SELL MAILING LISTS! Complete pro-
gram frea! PCW, Box 1302-FPME. Valley Siraam WY 11582

PROFITABLE Gold Foil Ponter. Personalze Dusiness
cards. pencils. matches. Froe delails. Gold. PO, Bow 24086
(GC), Tamga, FL 33623

BUMPERSTICKER Printer. Chaap, Simple, Portable Free
Dedails. Bumper, POB 22791 (GC), Tampa, FL 33622

MAKE YUR DREAM COME TRUE. EARN $60,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-B00-826-8523 OR
WRITE: THE GLASS MECHAMNIX INC., 10770 NW 47th 5T,
SUNRISE. FL 33351

14,947 HOMG KONG-TAIWAN Products Chiap. Small
bts. Some samples fres. Harpor, Box 1T19P86. Yuba
City, CA 95592

RECOMDITION BATTERIES! Easily Earn Hundreds
Waakly, Uintobd Secrets. Free nformation. Batbery Cuthat,
Box 33008, Hickory, NLC. 28603

340 - $I08HOUR. Amazing breakthrowgh process re-
stores Bumed And Damaged Counierops WITHOUT RE-
PLACEMENT. 2 howrs'day earn 330.000year Milkons of
apariments. homes pay profits immadsately! Free Inlorma-
tion. RENEW, Box 9500-FC, Vancouver, WA 8558

MAKE MILLIONS MANUFACTURING BATTERIES!N Sup-
plies available. Everiast, Box 365, Bogota. MJ 07603

HEW discovary in battesy reconditioning. Eighteen
months guaraniee means "By Profts Fast™' Elecions,
7415 Gable Dr., Latke Rock, AR 72205

CONCRETE Block Machanes: Catatog 51.00. Rowte One,
Box 3740, Rapid City, Soulh Dakota 577023740

CLIP newspapor Mems-—-52 - 525 EACHI!! FREE RAepor!
Clippengs'B, Box 6109, Pompana, FL X063

GET RICH uzirg OTHER PEOPLE'S MONEY! Uniguié -
amazng business!! Details FREE! Fanance® Box 4605,
Margate, FL 33063

25,000 LOANS INTEREST FREE!N Secrel Federal law
WIPES OUT DEBTS! Details FREEN Moneywisa'B, Box
EIBETS, Margate, FL 33063

GET RICHI! Secrel law smashes gebis—brngs Cash,
Credit! FREE roport!! WealthKil' B, Box 4036, Pompano. FL
306

$192.00 From Square Foot Plywood (Huge Demand)
Aeegaling Prool 50c (Refundabde). Woodwin, Brgpewa-
tor. Bass. 0224

§1.000 WEEKLY AIR TOOL REPAJRING. Insinuctana
Parts and Tools Wholesate. Free Dwtaits. Box 534, Wichita
Falls, TX 78304

VINYL'S Whese the manay is! Professionally regair, rafin-
ish, recoler furmdure. car fops. Owick, easy. Two small £20
jobs & day earn you 51.000 & month, Homes, cars, offices
reslauranis, unismited customers. Start eamang aMer 8 bew
days praclice Details frea. VP, 2007 Montrose. Checaga,
BOEE

PANG Tuning quickly learned with homa study courses,
Diploma granked. Américan Tuning School, 17050 Telfer
Dirivd, Margan Hill, Calir. 95037.

TAKE Catalog Oreders. \We drop-ship 2655 best selling
specialty products. Lowes! below wholesale prices. Imme-
diate delivery. Spoctecular home business opporunity
Frse Book SMO, 5401 De Soto Avenoe. Depl 20-50,
Chalswarih, CA 91311-4907.

BATHTUB REGLAZING, product sales, service and train-
ing. Call Unigue Coalings Corp (404) S45-0072

EARMINGS Unlimsted! Mail our burglar alarm sdvertise-
manis from home! ABM Marchandsing, Box 55314,
Chicago. lhinois G859

MAKE HOMEMADE BOOKLETS. I'va sarned $187.000
with ming. Free inlormation. Falesn, PO Box 1038,
Gatlinburg. TN 37738

5000 Month-Free Information - Mo Obbgation - Longs.
Box 1465, Garden Grove, CA G2842 - T14838.2167

ALUMINUM SCRAP - Recycle Yoursell — MAKE UP TO
§25.00 ' POUMDI FREE Information” Industrial - PMBE. Box
127, Alexandria Bay. Maw York 13607

ASSEMBLE elacironic pars. We supply components and
instructions. No Experience Wrte. SouthTech Electronice,
Box 28217P, Kenneth City, FL 33708,

NEW PRODUCTS—Dwealerships—Franchises-Datails
£2.00-Davart, P.O. Box 109, Ashland, Ky 41105

25,000 10 5250000 Lagm Shanpening Busingss il hame
Frses Brochiwe. R & 5 Shampéhing School, 804 Phyllis,
Conroe, Tewas 77303

EXTRA INCOME AL home. Proven methods. Free informa-
tign. SASE . Able Shantes. 5538 Pageland, Toledo, OH 43611

$A0.000 OM "5 ACRE! New Hydroponics - mespansive,
pleasant, practical' Fres uvlormation. Hooen's, Box 1214,
Franklin, TH 370651214

MAKE 2 TO 3 TIMES YOUR COST ONM HUNDREDS OF
PRADDUCTS, Gift ltems. Toys. Jewalry, Watches, Brass Ihams.
Novefies Carded Marchandise, 20010 Othors. $25 00 Brings
e |

MAKE BiG MONEY REPAIRING WINDSHIELDS & Fiale
Ghass! Up bo 80000 yearty’ Call TOLL-FREE o Valuabhe
FREE reporl. 1-BD0-321-2587. Glas-Weld Sygtems. Box
573506 Band, OR 27708

VENDING MACHINES. Mo selling. Routes sarn amazing
prafits. “Big Catalogue FREE." Parkway Corporalion,
1830 PMEB Greenspring Drive, Timonwm, Maryland 21093

LEARN Sewing Machine Repairineg. Wen, Yomen.
Lucrative Profils. Gresahin Comespondenca Schood, Box
5104, Spencar, lowa 51301

PREPARE Tax Returns. Earn high fees. dignifisd work
Trgén at home, Agcredited Program, Matipnal Tax Training
School, Mongey, 2FV, New York 10852

Sales Wil Refendable On First Crder. 5.0 Webbaer
Enferprises, F122 Hillsbaro Avenue, Dept. F, Dalles, Texas
THEM

AMERICAS HOTTEST HOMEBASED BUSINESSES.
Complete 250 page Step by S%ep Book. Free Plan Guaran-
teed. Briar Associates, Box 489-PME, Jancho, BY. 11753

AMATING Part Full Time Photography Business Eams
Yiou Thousands Monthly Fast And Exsy Recorded Message
Feveals Delalls 1-416-482-1500 Ext. 1078

FREE!. ... YOUR NAME PLACED ON QUR MAILING LIST
TO RECEIVE INTERESTING HOME BUSINESS OPPORTU-
NITIES, MAILCO INFORMATION SERVICE, BOX 34370,
BARTLETT, TENNESSEE 38134-0370

GET RICH, Secrel Law Wipses aul Debits Hawe Cash Credil,
Fros Information. Success K, Lock Box 2265, Waldord, MD
f0e

PROFITABLE Home Business! Free Detaids® Write Mow!
Jefierson Press, Dept. P.ML. 2448 5. W 18ih. Lincobn, NE
Basz2

WANT EXTRA INCOMET START MOW! Your Home, Spar-
sima, Small Investment, Easy! FREE DETAILS! WRITE
TODAY! TGS Publications, B4B5 E. McDonald, Suite 3234
Sooltadale. AZ BER53

YOUR name sen fo sach busingss and moneymaking
opporunity dveriises in this and 35 other publications. Freg
information. Mational, Box 1022PM. Columbia, TH 38402
1aE2

PLANG Tuning learned guickly al o Free information.
Empire School, Box 1014PM, Jupites, FL 33468,

RARE opportunily 1o invest i the developmant of a
rpationary indemal combushion enging supernior 10 exisl-
ing engines m gvery periommancs and Bhginearing category
Call Frank Pacorélla 800-334-2713 in N.Y.S 5184752870
Days

START MONEYMAKING WOODCRAFT BUSINESS mak-
ing “Easy - Quick” toys. gifis. novelties Free delalls
WILLIAMS, 3600l San Sebastian, Tucscon. AZ AST15

GET Faid tor reading books! Woiln: Pase-Xad4, 161
Lincobrwary. Morh Aurara, IL 80543

§ MONEY TALKS § Froe Information. Men McCaw, BATO
Wika Lo Joikg Drive =101, La Jola, CA 52037

MOBILE powar wash secrels revealed. $10.00 Robers,
105 Campbali, Kerrville, Texas TB02E

THREE Ways 1o succend in computers. (Report) SASE
£4.00. Box 300536, Broakhyn, MY, 11230-0007

355588 Earmn thousands ! home in spare lime Leamn
mongy-makmg fechniques in special report. $3.50 SASE to:
RL Associabes. P.O. Box 160535, Austn, TX 7876

EARM 3300 DAILY! Fantastic Home Business. Mmamum
Investmenl. Easy [Mafructions Datads 51.00 And SASE.
CANCD, DepiP, Box 15124, Clearmater, Fiorida 34629-5124

PUBLIC OFFERIMG of earning nghts. Fixed armounts,
gllacated dilribulion. Fuekess aulomobile manufaciuring
co self slamped, selt addressed ervelogs. Chlord Johnson
Indusinal Design, 324 Belmonl. Chicage. IL 60657

MAILORDER dropship distributors (U5 A) wanted Tre-
fmisndous mongymker in Canada. Proven, tested. success-
lul. Free facts. Garant, Box 289506, Thunder Bay. Oniario,
P78 5G3, Canada.

PROFIT From Government! Confiscations and Surplus
ars. Boats, Compulers, Furniture and thousands other
tams frgm DOD, GEA. Pogt Offces, Sherifts, Coustoms, ehe
Buyer's Guide $12.95 FMH, B0S-M Cleariake, Cocoa, FL
32822, VieaMastercand. Frag nformation.

PRINTING busanass No invesimanl Become & professson-
al beroker. Leam how to. Free brochure Camebs
Publications, 143 Easl Chatwau Place, Whitelish Bay, Wi
53217

CONSTRUCTION SITE GLEAN UP, 5300 daily. Make mom
suparvising others. Saarips. 14802 Newport, 48, Tustin, CA
92660,

EASY Incoma' Mailorder Book Desiibutors Needed!
Moromac Group, 40 South Hél Aogd. New Bosion, N.H
30T

GET info the most unigue printing busnass in the world
Start from your home on & full or part teme basis. Prnt en full
cobor on paper, fabrics, melals, acrylics, mylars, sic. Call o8
tree: 1-800-223-1586. Case Equipment Inc. Rt 4, Turner
Plaza, Maine 4282, Ask John Sullivan aboul our frea Maine
Trip

5007 Moneymaking Opporunities!
Dynamics. Box 180336, Akron, OH 44305

Frea calalog'

ASSEMBLE woodon novellies ol home We pay 521288
wipkly, Mo experence SASE. Walpine, Box GB0M,
Punellas Park, Fl, 24664-0660

EXTRA INCOME. Assemble products al home. No expare
ence Details 1-813-545-B427. Ext. 698

HIGH Profits T-Shirts, Caps. Inexpensive fransfer ma-
chanes, suppies. Press. Box 208(GC). Tampa, FL 33823

$1,000'S WEEKLY!! MAILING FROM HOME! immediate
oppartunity! No Obligation! RS, Box 2659PM, Dantwiry, GT
DEfE13

Ph.D Prolessor leaves teaching afer devaloping slon wh-
ing income system bor “Litte Guy' . Free documented Prood.
& M Azsociabes, 320 Towsontown Bivd. Dept. P-6, Towson,
Margtand #1304

CLIP HEWEPAPER itoms 53-530 sach Free Detadls
Enlerprise, Box 4309-A, We=1 Covina, CA 91791

START YOUR OWN BUSINESS! Proven mathods. Fres
details. Douglas Publishang, 25 Stafford 5t Truckswlle, PA
18708

“THE" USED TVRE Business Guide! Complate and com-
prahenssve dedails and secreis. Faniastic Frolits, Low Invest-
mgni. Onby $6.95 plus §1.00 postage handling. Swr-Valy Tire,
Depl P, 3308 Hollidiy, Wichita Falls, TX 76302,

{Cantinassd on next pege)
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BUSINESS OPPORTUNITIES
[Continued from preceding page)

MAKE 15,000 MONTHLY! Easy? Mo Investment. McDowedl,
Box 552494, Ddamond Bar, CA 91765

“JUNKED TIRES"! $1.00 Pound? Rush $1.00 [Refend-
mhie). Le Valleys. Fountadn, FL 32438

PROFESSIONAL GUARTHAMSHIP business Mew con-
cept. Tap vast senior citizen markel. Free brochure. Camaiol
Publications, 145 East Chaleau Place, Whitefish Bay, Wi
5217

$1,000 WEEK! Home business. Free Dulails! DAX, Box
1968-M, Arvieda, CO BO00N. Recorded réssage: (300 422-
2269

BECOME FINAMCIALLY INDEPENDENT! Start Your Cwn
Business. Fres Detalls. TR Enterpnse, Box 2804 PRS, Orcult,
CA 93455

GREAT Dusinass Opporunilies Werking From Home.
Fraa Details. Burl's Publications. Box 461029, Aurora, GO
BO0NS

WORK HOME! Experience Freedom! Falio Unigue, Prov
an, Successhd Enterprises! Frea Mlormanton' Riverview,
Route &, Box B656P-11, Mankato. MN 56001

HOW 10 sian and operate proflable businesses a1 hame
Free mlormation. C.M. Publishing. 14327 Wallace, Harvey. IL
GO426

MONEY! SUCCESS! Profit Program SASE. JAMCD, Box
238FF, Ladson, 50 20456,

RENT TRUCKS, BIG BUCKS. Free Delails, SASE JM
Publications, Box 213E. Hartlord, Al 35344

BAG bucks daity. Plan pius twalvs saleable Sormulas, §3.00,
United Tost, Cowarts, AL 35321

CAR DETAILERS ARE CLEAMING UP! Desl Drect wilk
Manufacherar chemicals, polishars BOO-245-8118 Penna,
41 2-948-T305

MAKING BIG MONEY wlh amaring Tropcal Seed buss-
nesg. Write: The Varsty Store, Dept. 1, 3701 5. Van Ness,
Santa Ana, CA 92707

SELL books by mail, 4007 prodit! Nawlife®P, Box 2676, Van
Muys, CA 91404,

EARN 7700 MONTHLY! Easy Home Busenass! Mo Invest-
mant. CEKA. Box 7607, Ann Arbor, Mi 48107

101 EASY BUSINESSES. Prowen. Litthr money roquined.
Free detaits. FETT, 700 E. Armilage, Glendale His., IL 60139

“TUFF-MATE", Read “Harolds $101,958.00 Sales Story.”
Free. See Piastic's Classiticatian,

RAISE redworms, §10.00 to: Wormeng IL P.O. Bex 1532,
Warsaw, Ind. 46580

EASY MONEY! THE BEST HOME MONEYMAKING
PLANS! FREE INFORMATION: WARREN, BOX 4027 PME,
TRENTON, M.J. 08610-0021

$1,000°5 WEEKLY! Easy Home Business Qpportunitess.
FREE REPORT. EM Agmociales, Box S832-PM, Hollywood,
FL 33083,

TIRED OF GET RICH SCHEMES? JOIN THE HUNDREDS
OF BENNERS WHO HAVE BECOME SUCCESSFUL IN
THEIR OWN PROFITABLE BUSINESS AT HOME. FOR FREE
DETAILS: MAYMOMD EMTERPRISES, 2400 MONROE
STREET, DEPT. PM-8, ASHLAND, KY 41101

31,0008 now! Proven concepls of high profid home
businesses. Low Investment, ComplebeGuarantesd Free
detaiis, Mall today. Willow Resources, 1900 Alieniown.
Hatfigid, Pa. 15440

S200HOUR. Discover the TALISMAN TECHHIQUE: All-
mnew Moneymaking Secred. Fres Information. Talisman, Box
1417-A, Great Bend, K= 67530

RIGHT PRODUCT costs 25¢ te produce! Sells ke hol
chivad for $10Y Frse information for loose 25¢ stamp. SHP,
Suike 18-2T0F. 12418 Mok 28tk Drive, Phoanix, Angpong
B3029.

FREE INFORMATHON! 51,00 gets wour conpasative reply 1o
100 opportunity 8de SAVE! $3 00 gets abowe plus summary
of the ads. Ofler axperes 87188, Visialo. 85 5. Union Blvd.
#G-1449, Lakewood, CO BIZ28

TROPICAL Seed Business brings bag profils Free dedails
Wealbrook Sead & Supply, Dapt. 105, 423 Hwy 43 South,
Picayune, M5 30466

OUT OF WORKT NEED MONEYT 51.00 bookiel shows
Yol how 10 Sart your own business through classbied adwvar-
tising. Papular Mechanics, Dapl. KC. 224 W. 57th 5t New
Work, NY 10018

SIGN PAINTING THAINING COURSE Video, Vol One Basic
Lettering Techniques. Vol |l Lettering Signs. Frea Brush with
bath Volemes 4295 sach. CSL, 513 Hawthorme Fort
Wayne, IN 46806,

MONEYMAKING OPPORTUNITIES

RELAX AND GET RICH. Befter health and weanih, too!
Free details Bey's Books, PO, Box 11401-A1, Cincinndi,
Cihio 45211988,

PROFIT SECRET of small ads like this ong. Grash course
2200 FDC. Box 173-E. New York, N.Y 10158

ENJOY FINANCIAL FREEDOM, Low cash start, home
business opportunities, Send SASE for freg informaton, A
Mitchell, 6212 Samual Bivd. Suite 200, Dalas. TH 75278

BUMPERSTICKER Frinter. Cheap, Simple, Portable, Free
Dataits. Bumper, POB 22791 (GG}, Tampa, FL 33622

GET RICHI! Secret law smashes debis--brings Cash,
Cradil! FREE report!! WealihKiVE, Box 4036, Pompana, FL
F30E3

ADVYERTISE Free in 507 Magazines. $5.00. Direciory. Bon
11K, Atlanta, Georgea 30301

HIGH Profis T-5hins, Caps. Inexpensnve trangler ma
chines, supplies. Press, Box 22808(3G), Tampa, FL 33823

MAKE RAubber Stwnps. Highly Prolilable Free Details
STAMPER, P.O. Box 22800 (GG), Tampa FL 33622

HOMEWORKERS WANTED: Earn $1,0005 weakly, Froo
datails, Wrile or send stamped addressed anvvelope: Todco,
4219 West Olive Ave, Burtiank, CA 91505

INCOME DIMSCOVERY! Famous PhO scienbist reveals
high-income discoveries anyone can use bo achisva waalth.
FREE FACTS: Diresct Distributicn, 172 North Sandusky, PO,
Bax 818, Tim, Ohio 44863

$100,000 Opportunities Sefling Recipes by Excellent Pro-
gram: Starting Kit, 5200. A. En. P.O. Box 1493, Depi.-T,
Hw Yok, NY. 10011

SAVE 5200 A MONTH by spending smarter. Handy Book-
iot shows how. Send $398 10: Morebdoney, Baa 150752,
Mashvilke, TH 373154752

MAKE MONEY IN 5PARE TIME. Earn genarous carmmis-
5N as 8 subscnplion represeniative for leading magazines.
For frea dedadls, send this ad with your name and address jo;
POPULAR MECHANICS, Dept. AB-5, 250 W. 55th 5t, New
York, MY 10015

MAILORDER OPPORTUNITIES

MELLIOMAIAE Mailorder Expen Reveals Money-Making
Secrets. Frea, Exciting. Hour Cassette: Mel Powers, Mo,
Hollywood, Cadifornia 51608

$500.00 Damily. Froe Details. Fromotons Unlimited, 19028
Charles, Greenville, N.C. 27834

HOW TO MAKE 5350000 THROUGH MULTHLEVEL MAIL
ORDER SALES This repon will give you much nesded
infgemation 1o heldp you in this plan. 1 show you how b samn
a quastar-milion dollars every three or four months. Order
this repart from Gifts and Things. 22785 Cambridge. Debroil
W 4E215

FREE Proof! Mailorder Success Secrels Apvealed! Bals,
Bax 15505, Brooklyn. MY, 11215

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

GUARANTEED INCOME. Raise Chinchillzs. Sand 51000
{refundabla) 1. Chinchillas, Dept. B, RAte. 1, Box 542,
Willcox, AZ B5E43

HAIRPIECES FOR MEN

WORLD'E BEST SEND FOR BROCHURE. BOB ELLIS, 280
DRIGGS AVENUE, BROOKLYN, MY, 11221 (78] 383-1778

OF INTEREST TO ALL

FREE PRIVACY CATALOG. Cash income opportunities.
Hiding assels Secrel loans. Mew sdentity. Eden, Box B410-
PC, Fountain Vallgy, CA S2728

BILLIONS OF DOLLARS are waiting for youw. Find gul how
box get powr share FREE. Write to; KTL Intarnatsenal, P.O. Box
575, Depl. PMOS, Alhabasca, AB., Canada TOG-0B0

FREE Promobonal Albums, Concert Tickelts, Stersos,
aic. infommation. Barry Pubbhcabons, 477 B2nd Streel,
Brookiyn, MY 11208

FREE Datails, Guarantesd Aasulls, Multi-Taceted F‘rogr:rn
gives you T differeni ways to make MONEY. YOU CAN'T
LOSE. Pequot Publications, P.O. Box 91, Essex Fells, M.,
Lryr g

GET Rich Quwickly® Operate Your Own Profilable Business
At Homme! Free Detads. Rochket Tradeng, 118 W 137th St, Box
2080, Naw York, MY 10108

GET RKCH, Sacrel Law Wipes Oul Debits Have Cash/Cradil,
Free information, Success Kil, Lock Box 2285, Walderd, M.D.
20801

YOU CAN GET RICH! Prowen. Waalth Producing Buss-
mesg. Frea Details.” MNew Concepts, 4474-P Bannes,
Codprade Sprngs, CO 80917

STAY Hami And Make Money! Hundreds of Prolitable
Plars. Free Infarmalion. Presmeyer, Box Z90157-4,
Mehbille, Mo, 63128

MAKE AND SAVE THOUSANDS! Proven mathods! Frea
details. Rolandale Publishing, 10470 County Rd. 3. Dept-
PMES, Swanian, OH 41558

BIG BUCKS W TEDDY BEARS! Manulaciurer Seeks
Gasiriputars Who Wish To Eam $100.,000 Per Year In Billion
Dollar Siutted Toy industry Call Toll Free 1-B00-426-0183.
Kideo Products, 223 Horssblock Rd., Farmingeille, NY 11738

HOMG KOMNG, TAIWAN Products Cheap, Free Details
‘Wite: Dwelta Publications, Box 230, indsanola, Miss. 38751

BEST MOMEYMAKER-THOUSANDS WEEKLY From Your
Home No Experience Necessary - iis aasy, Its fun - FREE
Details. Dept. A, Box 577, Marshiield, MA 02050

$250,000.00 TRUTHFULLY HMow peogle make thousands
{roem ads ke thiz 896 C.U., Box 12821, Aosshn, VA 22205

NEW WAY To Find Gobd! For instructions send $6.95 ba:
Marlin, 14730 274 fwe. S.E,, Issagquah, WA 98027

§1000°s in spare time. S3.00. Mo luriher investment,
Redmond, Box 3324, Westmont, ILL BISSE

RECOVER HARD CASH FROM GOVERNMENT Act As
Agent For Cwners Of Aglunds That Hawe Mot Been Claimsad,
SMillions To Colect. Free Information. Amite Aiar
Company, 44527 Hwy. 428, 5t Amanl, LA TOTT4

MOMEY From descarded hres! Stamp Brownie, POB &,
Paragon, Indiana 46168

MAKE High Profit. Hot Selling License Plates, Signs.
Vacumagic, PO, Box 249088 (GC). Tampa, FL 33623,

154  POPULAR MECHAMNICS & JUNE (9848

“TUFF-MATE". Froe Bookiet Retired Maolorhomers
100,000+ Story. See Plastics Classidication

EARM 558 with my home madling program. Free details
SASE K.5. Enterprises, P.0. Box 854, Braddock. ND 58524

YOU PAID INCOME TAX YOU DIDN'T OWE IN 1987 Say
“Mirver Again!” with The Income Tax Protaction System. For
inlaermation write: P'S Publishing, 5513-M Brookhollow Dr.,
Ralengh, NC 27615

MIRACLE-AIl purpose polishing Cloth, cleans and palish-
a5 ail matals, furmiture, 1000 uses-dafe-guaranieed. S3.00
Kinards, Rl 2, Box 116, Cotionwoad, AL 36320

REDUCE ANNOYING HANOUPS Legve o Missane tape.
18 HILARIOUS MESSAGES for ANSWERING MACHINE.
Only $4.95 + $1.50 handling. TLW Enterposes. Box 278,
Elrmdra. CA 25625

TOSS - Away - the onginal ready-pasted toothbrush.
$19.95 for 36 - HRA. Box 370, Rechmond, Ont. K0 270

FREE FILM Recaive 100 Rollz Kodak Fikn FREE. Detaits
By Products Unlimiled, 8 Ashiey Road, Edison, MJ 08817

GAME Kit: Kid's Castle Adwenture. 275 AWR, Box 227,
Besmarck, MO 63624

WOMEN'S INTERESTS

13 THINGS you should know belore getling marmsed!
5360 L.C. Enterprises. Box 732, Hays, Kansas 67801

GOVERNMENT SURPLUS

HMARCOTICS RAID SEIFURES | Aufos. . Wans .. . Boats

Airplanes ... Millions Surplus Bangaing .. many 1%

origingl  cost! “Mabonwide Sales  Directory —S3.00.
Dasposal, Box 19107-A5, Washinglon, DG #0036,

GOVERNMENT SURPLUS. How 1o purchase Jesps.
Truchs, Tools, Furnitere, Elecironics in your arsa. Informa-
lign 24 hours, B02-984-370



LOANS BY MAIL

MONEY Problems? Free Book describes Loans Cash,
Government Grants, Oher benedits, svailable o ewdivid-
uals. Wrile: Associates, Box 36-AX. Brooklyn, New York
123

BORROW 5500 - $20000 on Signature! 97 Eligible!
Arny Purposel Free Applicalion: United, Box J780M,
Dorwrviy, G SO242.

MEED MOMEY? When Banks siop. We star no credif
check, collderal or co-signers needed. For Applicabion
write: BOCT, 1107 Crawvford Road, Statesville, N.C. 28677

VISAMASTERCARD! Cuick Personal®usinaess Loans!
Rafused elsewhere ? Wrile! National Finance, Box 35736FN,
Psehrond, VA 23235

BORROW 540,000 “overnight.” Any purposs. Keep indeti-
nitely! Frem Aaporl! Success Research, Box 19733-AS5,
Indignapolis, IN 46218,

FREE MONEY! E300.000,000 Grhewwwy. Granis. Never
Fepay. Dedails 51.00. Jakla, Box J086-PMES, Semincle, FL
JAE4Z

ViSAl® MASTERCARDI® RAegardiess of Credil Experi-
ance! "Majority Approved!” Apply Toll-Free, 24 Hours: 1-
BOO-ZIT-B4TE, Extension 18,

BORROW 100 - £100.000! Fast, Confidential® Mangold,
Box 2030PM. Richardson, TX TS080

PERSOMAL, Busiress Loans To $100 Million. Presiey, Box
SHP, Hope Milis, NC 28348

BORROW ANY AMOUNT! Got VisalasterCard! Insiam
reply. Sunrise, Box 42K, Bethpage, NY 11714-0042 7 {518)
349-1640

BORAOW $500-640,000! Cvemight © On Signature. Keap
indafinitaly| Action, Box 5459-4, Diamond Bar, CA 91765

COMFIDENTIAL. Roemailng From Montraal Froe Dwlails
Send SASE. D5, 2536 Jsanna Mance MolR. Montreal
P.Cse, H2X 2K2.

COMFIDENTIAL Mpd RecaiwingForwarding, $200. Box
1699 #0007, Medicine Hat, Alberta, T14 TY5.

HERES - Yohimbirve, Pau D0Arco, and Others. Catalog
§1.00 (refundable). Jude Herbs, Box S563PM, Huntingion
Siategen, Maw York 117486

HEALTH, VITAMINS

MISCELLANEOUS

BLANK PHOTO ID CARDS (laminaied), & for 51000 5 fres
Birth Gertificates, Maka on any typewriter-everythang lur-
nighed, Gogd ewerywhare. Moneyback Guaraniise. Cardinal
Pubdishing, 2071- B2 Emerson, Jacksonville, FL 32307
Aush CO.0. Call (24 Hrs) 1-504-396- 1744,

CALFORNIA SIMULATED EARTHOUAKE "FREE" when
you send $5.00 lor iy three different catalogs. $5.00, rebate
on st order. AL Posion, 8050 Carron Dr., Dept. 141, Peco
Arvara, CA 0660

HEALTH Guide! Vitamins - Heris - Beauty - Diet using only
puresi and fimest ingredsents. Sabsfaction Guaranieed.
$2.00 handling. FiH, B08-PME Clearlake, Cocoa, FI 22822

PSORIASIS Bulferers: Discouraged? Write for Free mpor-
tant blormation thal is halping thousands. Pixacol, P.0O, Box
ZA11TPM, Dadlas, TX 75228

WORK CLOTHING

OSHNOSH B'Gosh Work Clothes (Rmlroadianal. Fres
Caalog. Depat, Dept PC-RR, Sullvan, IL 61851

DRINKING WATER PURIFIERS

BUYIMG Tungsien Carbide, Tungsten, Molybdenum,
Silver Solder, Silver Contacts, Gold, Platinaem. BO6-321-
G4 Oneo 216-531-8333 collect

GOLD, Sikver, Plarem, Mercury, Tanialem, Samples
Evabuabed Fred, O Assaymg Servica. Gall Whobesale
Termanal Toll Frea: 1-800-332-1010.

GOLD, sitvar, forklit contacts. siver solder, gold filled
rodled gold plate, gold and sibver coins. AL Refiners, 652
Myrtie 51, Elizabath. N.J. 07202, 201-353-5040

AUTOMOBILE literature wanied: 1900-1570, sales bro-
chures, manuals, sic. Milker, 8710 Brooklaosn, Syracuss, NY
21,

PERFECT KNOWLEDGE

$200,000 in governmen! banefits for you, loans, irep
maney grants, how-1o book $10 HPE, Box 360, New Boston,
W 03070

NEED EXTRA CASH? We'll cash your post-dated check
up 1o $100.00. 1-B00-445-0630

INSTANT Credri! No investigation! Hat Infermalion. Actual
Cradit. [516) 625-3554

BORROW 5300 530000 FASTI EASY! QUALIFYING!
Consolidaied Financial Sernces, PO. Box GOBT-CiZd4)
Anahaim, CA 32806

GET 14% WISA #® and MASTERCARD®R! Majorily ap-
proved mgardlass of cred histony! Agply by phone for OMNE
HOUR EXPRESS APPROVAL Loan Dificers on duty! Call
EQLRSYSTEMS, 1-B00 554-84T2.

WE WILL Help You Get The Money You Nesd! From
10,000 a 1,000,000000 Dollars. Bel & Bell, 310 East 130,
Suile 100, Garland, TX 75043, 214-226-0152

CREDIT Cards Like VisaRMasiorcard, No Bank Account
Peguvied. 1-800-828-502.

ETERMAL'E Original Maasurés contain Total Knowledge,
Enhance Einstemec dimenslons. Gather unlimited, recycled,
FREE enargy troem CREATOR'S Time Bank for home,
faciory. pleasure. Eliminates deadly esperimantal research,
pallution, friclion, Taves! Permanent power planis have NO
maving pard! Transponation VEHICLES use Menadic Grav-
ity. 1000 year buili-in durabildy. Small, crash-proof, famiky-
madel, Min-Sar Limiled To unden’'over walar within buifar
rone. Mawsmum speed 50000 MPH. Relegales death
dialing whisals Ta Slane Age. SURVIVE dus Seal Six and
EMNJOY The riches of Heaven on Time Station Earth! o mail.
Test lor gualidications in person. ATA Basa, 1500 Morth
Texas, Waslaco, Texas

FINANCLAL

TESTED PUREST. Hormae Dhistillers-Free informstion-
Besiway, Box J16A. Matamoras, FA 18336

COMPLETE Ling of Quality WATER TREATMENT ECLIP-
MENT af Discount Prices. For & Proposal or Free Wabsr
Analysis Contact WATER, P.O. Box 3283, Greenwile, N.C.
27834 Or Call 978-758-1500

GARDENING & LAWN CARE

TROPICAL Fruil Growing. Book 5495
Garfigld, Fremont. NE 68025

HEW GARDEMIMG TECHMIQUE. Increased yiekts, no
weeds, much less water, no chemicals. Detasls §3 Jemes
Murphy. 2530 Ridge Rd. Libaral. K5 67901

RECIPES, COOKING, ETC.

ERNAE COUNTRY FAVORITES Baked Bears, Pol Roast,
Mexscali Chicken Asparagus Casserole 352.00. GER
Emerprises, 1701 Dinuba Box 106, Sebma. CA 33662

PCKLED EGGE. The sasy way. $2 0. SASE, 16 Summit
St Salprn. A D1GT0

TWELVE Gourmel recipis Send 54 45, Recipes, Box 728,
Eurgiea, MO 63025

MOUTHWATERING 4 Great, Simphe, ITALIAN Recipas-
5300, Wimhurst, PO, Box 841, New Port Richay, FL 658

TEX-MEX Rocipes: Fajitas. guacamaodo, salsa, and morel
24.00. Waavers, P.O. Box 163505, Aushn, TX TATIE

GREAT HUSH PUPPIES For Fish Fries. Recipe $3.00.
Grandma's, 12048 Gantry Lane, Apple Valiay, MB 55124

1110 Wagrih

DEBTST BILLST BAD CREINTT Mo problem! Wa'll hedp
now. Applications accaptad to §50,000. Not a loan company
Froa application call {205) 9781400 or wrile: TCAC, depl
PM, 400 Century Park South #117, Birmingham, Alabama
ol 8

UNSECURED Parsonal Loans To §50 000 Business Loans
520,000 000, (207) 3933130

WINNING  informaton $200 MENS  RIGHTS

ASSOCIATION, Route 6, Forest Lake, MN 55025

STARTUING-Shocking One Man's Story of Divorce-Rust
Reading $3.00 fo: Ventwe Presa P.O. Box 913, Newark,
Ohbo 43055,

MO SECURITY erecil check! Fre-approved
GOLD CARD! visa'Mastarcard! SASE Appreciabed’ B, Bo
2158-C-PM, Gibsonton, FL 32504,

TRUSTWORTHY . Gtamped remalls §1.00.
Diamond-H, Box 1284, Gaddo, Taxas TBIZE

HUGE SAVINGS Eliminate Dealer Markups. Frea Trial
Batiaries Wholesals, Terms Arranged. Call Toll Fres 1-800-
2122 Or Write: Lioyds-PMC, Rockiord, IL 61110

FREE HEARING AID CATALOG- Save "3 by mail! Write:
“Moneyiavers”, S530PM-G Langdon, Sepulveda, Califcman
91343

SCIENCE & CHEMISTRY

LABORATORY CHEMICALS, GLASSWARE - APPARA-
TUS. Established 1853 - Caalog 5100 HAGENOW
LABORATORIES, 1202 Washinglon, BMANITOWOC,
WISCONSIN 54220

SECURITY, Conhidentially.  Detalls: Consumer
‘Warehouse, 6333 Pacific #508. Stockion, CA 95207

FREE Remaillers List. Agents Meeted. PS. Box 23656, San
Antonio, Texas TE229

GENEALOGY

GENEALOGICAL Worksheals. §5.00. Three Masiers.
Country Lane, 23 Gloucaster Dvive, Downenglown, PA 18335

DEPEMDABLE forsardsng starmped rernails $1.00. Box
BE2ME. Virginla Beach, VA 23455

SECURE conlsdantial, veteran cwned 10 years remading
oifhar services available Harbor Enterpnse, Box 288, Harbor
Springs. Mich. 48740

PRETIGMIUS Maif Address Receiving'Forwarding Re-
mails ParsonalBusiness, Mayers, 721 Church, Maedina, New
ok 14100

TELEPHONE & SERVICE

TELEPHOMES Sakes-Service (Amencan Madel Wnte:
Telephomes, Box 6M,. Simpaon, PA 16407

MENICAN Aiecipes, send 23,00, SASE. LCL. P.O. Box 3343,
Enid. DK 73702

HOME MADE |CE CREAM 25 EASY, exceplional recipes.
$4.00 Boejay. Box 3786, Sparks. MV 85432

EMGLISH trustcake recyps, greal kesper. §200 LSASE
Cardie, AD 3 Box 163A-PM, Forl Plain, NY 13335

CLEDPATRAA'S Aecipes 5600 ice Creams, Cokes, Pies.
Haa's, Box B725. San Diegs, CA 92102

WINEMAKING, BEERMAKING, ETC.

FREE CATALOG Winemaking, Besrmaking supplies
Contineniad, Box 128706, Daytona Beach, Florida 3315,

BEERMAKERS OMLY! FREE CatalogMewsletior,
William's, Box 2155-ME. San Leandro, CA 94577

WINEMAKERS—BEERMAKERS - Fres Catalog - Fast
Service - Largé  Seleclion  Kraus, Box  TBS0-L,
Indepierndence, Mo B40583

WIKEBEER MAKING Catalog: BAJ Enferprises, 1845
South 184h, Springfeld, Hingis 82703

WINEMAKERS - BEEAMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOX 114T6R,
MINMEAPOLIS, MINNESOTA 55411

FREE kil calalog’ Bear, wine, sodas. chease, sour dough,
vinegars. 1-800-451-5414 or 1.305-886-5757,

WHISKEY, GIN, VODKA MAKNG. Inslrectve Manual
22.00. Homebrewsr, T23 Disston, Philadalphia, 19191-4322.

FREE Beermakers. Winemaker's SAVINGS Catalog!
Winemakes's Marked, Box 258M,. Sumnar, lowa 50674

SPECLAL SERVICES

INFORMATION On anything. Ferguson Aesearch
Specialists, 60-15 Woodside, Woodside, New York 11377

LIGHTS ¥OU CAN AFFORD TO LEAVE OM. Calalog 52.00
D Beown Co, Box 3453, S0. Pasagana, TA 51000
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COMING NEXT MONTH

Low-silhouette warships
are a new part of our
stealth defenses.
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Surprise your favorite home- Carrera Boeing Shield is part of
maker: Bulld our kitchen car. the new breed of supershades.

Classic Chevy Is a sporty
rent-a-ride If you like life in

the nostalgic lane.

Fast comfort comes standard with cuddy cabin weekend crulsers.

Warship Of The Future Project Kitchen Cart
First it was invisible planes and tanks. Now it’s You'll breeze through kitchen chores with our
stealth ships with massive firepower that will  easy-to-build, high-performance roll-around

evade detection by the enemy. cart. Corian top, drawers and more
Wheel Deal Made In The Shade
Time warp back to the "50s and "60s If you want more than just to look cool in your

by renting a pristine vintage automobile. It'sa  sunglasses, new high-tech models offer
cheap way to relive the good ol’ cruisin’ days.  sophisticated light-management systems.

Budget Pocket Rockets Ocean Luxo Muscle
Excitement from an econocar? That's right. Call them BMWs for the water. We test 5 fast
\W/e thrash 10 of the hottest 3-doors, and just  cuddy cabin weekend boats that offer
reading our report will get your palms sweaty. superluxury while bashing along at 60 mph.
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i “ M_J. MEVNOLDS TOBACCO CO

T6 mg, "tar”, 1.7 mg. nicoting av. per cgaretta by FTC mathod

SURGEON GENERAL'S WARNING: Smoking

By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight.

AMERICAS BEST.




DO you know
where your

next fender is
coming from?

America’s body shops are being flooded with
imitation parts. Look-alike doors. Copycat hoods.
Imitation bumpers, grilles. fenders and more.
And, like many imitations, they don't come close
fo the originals.

These not-so-exact replicas seldom measure
up to General Motors original specifications
for fit, finish and corrosion protection the way
genuine GM parts do.

So how do you protect yourself—and your
General Motors car—from inferior imitations? Ask
fo see your repair order before insurance work
begins. And insist on genuine GM parfs. Because
even though your insurance company may be
paying the bill, it’s still your car And it's still your
choice.




