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WHY AMERI
A CHANGE OF HE

CHEVY SPORTSIDE. MORE V6 POWER
THAN FORD, STYLED LIKE NO TRUCK
AVAILABLE FROM FORD.

F\dmr; it. If there were a meter attached to all
the sensitive points on your body right now
and you sawt this truck coming down the

t, the needle would jump off the gage.

Thats how hot n juicy Chevy Sportside is.
The swept-back looks alone can incite your
glands to riot.

Theres much more, of course. Theres the
standard Vortec V6, Bristling with fuel-injected
aggressiveness. More standard half-ton
power than Ford.

Lets get &t together . buckle up




If you want even more force (and you
might, you might) get the avallable 350 V8.

The Getrag-licensed 5-speed manual trans-
mission with overdrive is standard. So is the
sporty stepside box.

See the Chevy Sportside at your Chevy deal-

ers. In either 2-'or 4-wheel drive. And you'll

TS

-

A’S HAVING
ART IN PICKUPS.

see why Americas having a serious change of
heart about ordinary-looking, outdated pickups.

Chevy Sportside. now with new J-year/50,000-mile Bumper to
Bumper Plus Warranty. See your Chevrolet dealer for terms of this
mew [imited warranty

hevialet, Chevy 4
i N FEE GM Corp. A0 Righty Heservi

TOIJA\"S CHEVY TRUCK

OF AMERICA

TXEX-JFH-6B3FP




FU'I’IPTRE EVINRUDE OWNER

i

IN TRAINING ,

Take a good look at
the: kid up front and you
just might sev vourselt. f'
Someone whowas born
for excitement. f
In short, someone who /
was bom for an Evinrude” .
Outboard. At Evinrude,

we know that for you,
there's only one speed.
Lightning speed
That's why we build our _—
Evinrude XP™150 only one -
way. Tough. It has the power - -
and aceeleration to cover J m
the water fster than amy
other outboard 1n is class. v m #
Add to that the fact that ",
the XP150 can withstand »
hours upon hours of start- ’ ¥
ing and stopping. Day after 3
day. Then vou'll  s—— v;_.-;.' -
understand = =g ;
why we belicve WM
an Evinrude is
the most reli-
able outhoard on
the water Hands
Ui,
For the dealer

nearest o,
call 1- 8iN)-
255-255{),

»
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HIS IS THE year for everyvone

T to love the Soviet Union. Mik-
hail Gorbachev started it last

year with his glasnost policy of open-
ness. And there is definite improve-
ment in relations between the U.S.5.R.
and the 1.8, However, that doesn't
mean we aren't still concerned about
maintaining our competitive edge in

aninterest. Discussing such issues inev-
itably leads to a debate over whether we
or the Soviet Union are ahead in space,
in weapons technology, in medicine and
in other disciplines. We wondered, too.

Editor Tim Cole to the Soviet Union to

many arenas where both countries have |

5o we dispatched Science/Technology (8

DITOR'S NOTES

Editor-In-Chief
Joe Oldham

ing Editor
1] artford

Graphics Director
ryan Canniff

Home And ﬂw
Steven Willson, sditor
Joseph Traini, shop and tools editor
Thomas Klenck, associate editor
Norman Becker, Rasario (: apotosta,
Steve Toth, Bob Vila,
contributing editors

Electronics'Photography
Hlij;ﬂ‘u-n A. Booth, wlitor
Frank Vieanl, contributing editor

get the inside story. Cole spent three
weeks there, touring the leading tech-
nolopgy centers and interviewing the
Soviet Union's top seientists and engi-
neers. His cover story, "Red Tech Ris-
ing"” on page 84, is both faseinating and

Timothy H. 'I'_'ar-. editor

Fred Mackerodt, contributing editor

Joe Skorupa, editar

A i o

reassuring. We're doing okay in most cole in Red Square, Moscow.

areas, but there's work to be done

in others. | hope our new leadership in Washington will recognize this, too, and
give new direction to programs which will make Americaa world leader in virtu-

Tony Swan, editor
Jim Dunne, Dotroit editor
. Mike Mh'nﬁwiﬁm& editor
ally all areas of science and technology—as we onee were. . . . Reader Harry MI“E?:A !I"tnrr :tl:::::l“:h?.ltm:‘ﬁ jt::,':‘.;h"‘

Oakes of Glen Mills, Pennsylvania, wrote me a letter recently that said, in part:

“Many of your covers over the years have been graced with the wark of Ed Vali- West Coast
gursky, whose fantastic artwork has surely whetted the appetite of many a per- Len Frank, editor
R san to buy PM and read the inside story. How about Editorial Production

an article on this unsung hero.” We can't do a whole
article on Ed, but his work surely has graced many of
our covers, including this month's. Ed Valigursky is
one of the country's best-known illustrators of air-
eraft, ships, spacecraft and other machines. He is
the regular illustrator for our popular “Tech Up-
date" section (page 13) and his paintings are on per- oy s THE
manent exhibl:::gin such plam&rﬁm T.hg:I-'ent agplfn, Sivcnne: McCreight, asst. avt director
numerous naval and air force installations, andin the Editorial Administration
offices and homes of corporate and government offi- Josephine Caronia, administrative assistant
cials. Ed isa member of the American Society of Avi- Barhara A. Novak, asst. to the editor
ation Artists and the Society of American Historieal
Artists, and his work has garnered him numerous
awards over the years. We're proud that Ed is part
of the POPULAR MECHANICS family. . . . From
time to time, we call on outside experts to help us
produce the articles you see in POPULAR MECHAN-
105, This month, general dontractor and master car-
penter Ron Riker of Keyport, New Jersey, helped
us produce our “Bathroom Remodeling Guide,”
which begins on page 93, Riker has the unique ability
to articulate what he's doing so that our writers can
capture his knowledge and expertise for the pages of
PM. And that's a rare gift. "Til next time.

207

Mdham

John Bostonian Jr., art editor
Iebossnh I"'l'unk, prufll.u-tum editor
Nuncy Cogging, wrt assistant
meli L. Taghman, asst. production editor

Alan Andresen, Tom Kane,
azsociate art directors

Offices
New York, NY 10018
We cannot be n-nlmnnhh- for loss of
unsolicited queries, manuseripts, or
photos. For return, they mist be accom-
panied by adegquate postage.

Editorial
224 West 5Tth 5t
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Ron Riker
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SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Senous Risks to Your Health.
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An Engineering Masterpiece
That Performs as Beautifully as It L.ooks

Only a few times in each generation do pure elegance and ulti-
marte function meet as they do in Ruger's Red Label Over and
Under Shotgun. In the field, or up against the tough competi-
tion of modern sporting clavs, discriminating shooters have
discovered this Amencan-made triumph of engineering. perfor-

mance and sovle

STURM, RUGER
& Company, Inc.

53 Lacev Place, Southport, Connecticut (6490

Free mstruction munuals for all Ruger firearms available upon reguest,

Entire contents & 688 by Sturm. Auger & Company, Inc
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LETTERS

A Place To Work

WANTEDTO let vou know how
nmuuh I enjoyed building the

handsome red oak desk that ap-
peared in your story, “Working At
Home," in the Woodworking Guide of
Now. 86 ( page 114),

The plans, which were shown com-
plete on one page of the story, were easy
to follow and all the dimensions worked
out exactly. I made two changes: 1 de-
leted the center drawers, and [ in-
creased the depth to 30 in, Thanks for
the terrific place to work!

LE:H SMITH
APISON, TS

Building instruc-
tions with detailed
photos and plans for
our contempaorary
desk were presented
in a 6-page story.
Photocopies of the
story are available for
84.50 from PoPULAR
MEcHANICS, P.O.
Box 1014, Radio iy
Station, New York,
NY 10101,

Photo
History
Your “Portraits" mrticle (page 58, Jan.
"B overlieoked the Exakia as the fivst
3omm single-leng-reflex camera. 1
bought my 1936 Kine Exakta in 1941,
and carried it with me to Guam during
Wisrdd War I1.
ALLANF. MILLER
BALTIMORE, MD

You and several other readers have
correcily pointed out thai the Kine Ex-
akta predates the 1952 Asahiflex. In
calling the Asahiflex the first "widely
available” SLR, we should have noted
that World War Il interrupted regular
shipments of the German-made Ex-
akta to the [J.8. market, Moreover,
supply remained inconsistent with the
onset of the Cold War, as the Exakta
plant was located in Dresden, bevond
the Iron Curtain in Russian-occupied
East Germany.

Hot Tip

Among all the vehicles that I've had
over the vears, and that [ have now, my
pride and joy is the 1971 Chevrolet Sub-

POPULAR MECHANICS & APRIL 1989

PM's contemporary desk features stor-
age space and shelf for a typewriter.

urban 4-wheel drive. [ keep my vehicles
in excellent running order.

PoruLAr MECHANICS, more specifi-
eally, “Saturday Mechanic,” has beenan
excellent puide to me.

Of the many ideas that I owe to Popu-
LAR MECHANICS, probably the most
helpful was taken from the Car Care Tip
titled Cold Heat in “Car Clinic” of the
Dee."88 izsue (page 28).

My 1871 Suburban was not putting
out enough heat. Like your contributor
from Alaska, [ went through the litany
of checks and replacements. I talked
with the experts and they had nothing
to offer. Then, I like-
wise found the heater
core smothered with
bugs and leaves.
Now I have warm air
onee again.

ROZIER E. SANCHEY,
ALBUQUERQUE, KM

Clean
Machine

In your article “How
To Maintain Your
Chain Saw,"” (page
101, Jan. '89), vou
suggested using a
wootl stick to elean
ot the chain bar groove, 1've found that
it's vory harl to get o wouod stick thin
enough to fit in the groove and still have
enough rigidity to remove debris. 1
wiruld sugrest using a piece of old hack-
saw blade. Wrap tape around it as a han-
dle. The teeth are perfect for cleaning
around the lube oil holes on the bar,
TOM IVANOFF
PEOTONE, 1L

Lab Notes
Thanks for the cameorder tests in vour
Dee, 88 iggue (“Cameorders On Trial,™
puge T2) 1'd been in the market for a
cameorder for some time, but ecould nev-
er pet adequate explanations for all the
performance specifications eited by the
manufacturers. Your “real-world test-
ing" helped interpret the numbers,
Thanks, again. DIRCK MCDOWELL
AVON-HY -THE-SEA, NI

Glad we could assist vou and other
electronics buffs. In our next test re-
port, we'll examine the latest compact
disc players. M

ONME
TREATMEN]

TIPENS
QLD
ISIEC TOIRS

RESTOIRES
LEIST
PLIWIEER

A,

n

coveniureo FUTELL
INJECTOR

e

Courage
for your car.

Dioes your car turn into the
gutless wonder on a hill? Does it
crawl instead of climb? Do you
press the pedal too much for too
little acceleration?

Your car's lack of courage
could mean dirty fuel injectors
are robhing it of power

But one bottle of STP* Super
Concentrated Fuel Injector
Cleaner quickly dissolves deposits
and unclogs grimy injectors. It
helps restore lost power and

improve acceleration. Helps elim-
use, just add it
be all your car needs to

inate tough starts and

to your gas tank.

perform better. FIRST
B BIIANDS

rough idling, too.
S0 take heart. A

And it's so easy to
dose of courage might



THE NEWLY DESIGNED
1989 FORD RANGER XLT.

We took the best-selling compact
truck in America® and made it even
hetter for you in 1989. Because you
don't stay on top by standing still.

IT'S WHAT'S NEW
IN COMPACT TRUCKS.

Ford Ranger XLT's changes for
1989 start with a new, more aero-
dynamic exterior styling and con-
tinue inside the cab, where the im
proved interior environment features
redesigned seating and a newly
designed instrument panel with
tachometer. Thanks to its 2.31L Dual

— =— 1R ijl ..|l-.u‘

i 1

RENGEA
TN

Plug engine, this year's Ranger
XLT features more horsepower
than last yvear's model. And also
this year, Ranger XLT features
standard anti-lock rear brakes.

ITS A LOT OF
TRUCK FOR THE MONEY.
With so many new features—
and some returning favorites hike a
fully synchronized tive-speed trans-




IN AMERICA JUST GOT BETTER.

mission, power steering, tinted
glass, and AM/FM stereo cassette
—vyou might think Ranger XLT
can't possibly be a bargain. But
Ranger XLT gives vou all that,
plus Twin-I-Beam Front Suspen-
sion, 60/40 cloth split bench, and
all-season radials for a price that
just might surprise you.
6/60 WARRANTY.

Covers you and future owners,

with no transfer cost, on major

powertrain components for b years/

60,000 miles. Restrichions and
deductible apply. Ask to see
this limited warranty at your
Ford Dealer.

TANDARD XLT BA4A PACKASE EQLIPMENT

Power Brakes (rear anti-lock); Gauge Package;
G40 Cloth Split Bench: P215 All-Season
Radials; Chmme Hear Step Bumper; Elec.
AM/FM Steren w/Clock and Casselte; Power
Sleenng; Tachometer; Sliding Rear Window
Deluxe TwoeTone Paint; Tinted Glass

AR AVAILARILITY
Regular Cab; SuperCab

Chverdieve: 4 h;'u-:-r| Column-Moonted Aulo
Overdrive (Optionall

BEST-BUILT AMERIC AN
TRUCKS 8 YEARS RUNNING.

Ford Trucks are the best built—

based on an average of owner-
reported problems in a series of

surveys of '81-'88 models designed

and built in North America. At
Ford, “Quality is Job 17

*Based on 1988 calendar year manufacturers
reported retail delivenes through 10/31 /88,

Buckle up-together we can save lives.

BUILT FUN TOUGH
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Big Wheel

Inearly incarnations, PM be-
came d repogitory for the
bold, the visionary—or the
merely wacky, Consider one
form of personal transporta-
tion from a St Louis inven-
tor: Qur propeller-drawn
cover subject consisted of a
rubber-rimmed aluminum
wheel that turned on a sta-

tionary wheel inside it. A 3- |

evlinder reciprocating-
piston engine powered the
machine, and the driver
perched within the inner rim.
The motoreyele quickly ex-
tinguished popular demand.

50 YEARS AGO: APRIL 1939

Air Progress
PM was present at the cre-
ation of numerous industries,
but none was covered with as
much passion-filled detail as
aviation. Traveling to avia-
tion's early R & D center in
Hammondsport,
New York, PM
learned that pio-
neer Glenn H.
Curtiss and his
colleapues were
discussing “the
ever-present pos-
sibility of trans-
atlantie flight.™
Nascent air-to-air

refueling schemes were ad-
vaneed, along with a scenario
that envisioned dirigibles
serving as flying lamlinp;
strips, The Navy's later air-

ship fleet would carry squad-
rons of tiny biplanes,

HUNTING |

POPULAR '}
MCHANIFS

L AGAZINI

Ship Movers

The Maginot Line had amply
demonstrateid the French
focus on massive military
projects and procurements.

Nothing could compete, how- |

ever, with the plan illustrat-
ed on PM's cover to transport
French warships from the
Med to the Atlantie by rail.
Desiving to eliminate the sail
around the Iberian Pennin-
sula—thus aveiding the
chokepoint at Gibraltar—the
B-track ship hauler would
link Port de Verdon and Be-
ziers over rivers and through
mountiin passes.

25 YEARS AGO: APRIL 1964

Three-wheeler

The benefits of fuel efficiency
were becoming a serious is-
sue for motorists. One solu-
tion: Lighter cars propelled
by smaller, fuel mizerly en-
gines. We published one con-

cepl that called for the
elimination of one back wheel
altogether, a 60-hp, air-
cooled engine and welded 1-
picee body construction that
replaced heavy nuts and
bolts,

PLYMOUTH, CHEVY Oﬂ'NEI:!-' REPORTS

MECHANICS

SPRING SPRUCE UP!

ok i [y« L N | ey
e e e L L
e M o R |
FOLD-IPF MOTOR BIKE B

Gondbiye to Hm Diveane

Spring In The Air

A quarter-century ago, arti-
eles on how to ereate a ship-
shape exterior served PM's
erowing legion of do-it-your-
selfers. New low-mainte-
nance sidings made of
galvanized steel, vinyl and
plastic were reviewed, along
with step-by-step installa-
tion help that has become a
M hallmark. Elsewhere, we
furnished 14 spring projects
—from slate entranceways,
to coneealed hohby walls that
miraculously absorbed child-
hood toys, chemistry experi-
ments and other items.

Working In Space

Americans were taking their
first tentative steps toward
the stars, and the neeid to
construet orbiting platformes
struck a sympathetic chosd
with PM readers.
We reviewed an
electrie ratchet-
ing deviee made
by Black & Deck-
er that overcame
the reaction ereat-
ed by a turning
foree in space, Its
freely rotating
maotor and mecha-
nisms transferved

Lt b [rower anid regetion
frnm the motor 1o e ot
shiaft. A busy spacewalking
astronaut could convert it
[rom a wrench to u screw
driver or thremwl tip 2|

POPLLAR MECHAMNICS ® APRIL | 589
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Oil Filter
PFS1

PF51

TEQ R

DURAGUARD

Oil Filter

“HOW GOOD’S
THE NEW
AL DURAGUARD
OlL FILTER?

TUUICE RS GOOD.”

—Chuck Yeager

AC's new Duraguard Oil Filter is so good, it's designed to cut engine
wear in half, compared to old AC filters.

Up to fifty percent less engine wear. Thanks to a new glass medium
designed to trap more sludge and crud.

Your car's a big investment. Doesn't it make sense to give it the most
protection you can? With oil filters that match your car's performance requirements @ o
to a “T"? AC Duraguard Oil Filters. Delco

For the AC-Delco retailer nearest you, just give me a coll ot 1-800-AC-DELCO.  GeneraL MoTORS CORPORATION

AC-DELLO. THEY DON'T JUST HT. THEY MATOH.

™~
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HERE'S WHAT'S IN IT FOR YOU. - -

It can see in the dark. And attack without beingseen.  Laser racking and targeting rechnology. Avionics systems

Rain or shine, ir can strike like lighming. [t% fast, mean, ledd anywhere in the workd.

and smart. Army can train you to repair and maintain those sys-
But the Apache attack helicopter doesn't fly by iself.  rems—important skills that can i:: Ip you get an edge on life.

It needs miined experts o keep it at i most ferocious. So talk ro vour Army recruiter. Or call 1-800-USA-ARMY.
You can be one of those experts. And find cut how you can get under the skin of an Apache.

[f you're interested in electronics, theres a lot inside an 'Dn:n: wu'w: seen whatk inside, you'll be glad itk on
Apache to challenge you: Infrared night vision sensors.

AIIM\'.BEAI.I.‘IDI.ICANBE.




TECH U-DAIE

News Of Tomorrows Technology Today

EMERGENCY
LOCATOR

BEACON _—"-'—-l:

STILL CAMERA _
AND FLASH —

MANIPULATOR

=y '--_._-'""
7

Jason captures sea floor video images using special pan and tilt
cameras operated by shipboard personnel [abave left ).

WOODS HOLE, MA—Ful-
lowing on his success as dis
coverer of the Titanic, Dr.
Robert Ballard of the Woods
Hole Oceanographic Insti-
tute is planning an underzea
extravaganza next month
that will transmit live video
from underwater research
sites in the Mediterranean.
More than 150,004 students
in the U.8. and Cunacla will
become unidersen explorers
when the video I of val-
canoes, hydrothermal vents
and aneient shipwreecks are
transmitied via satellite to
participating science muse-
ums. (Call PM's Seience/
Technology hotline—212-
266-TT40—on Wednesdays
from & to 5 pom. for details, )
Question and answer peri-
oils with on-gite resoprehers

are planned, creating imme-
diate invalvement with a ma-
Jjor scientific research project
through the miraele of live
“telepresence,”

Keys to the broadeasts are
advaneed teehnologies in ro-
buties, photonjes, TV satel-
lite communication and
computer seience, The dual
Argobdasan underwater im-
agring system eonsists of the
Argo sled, which ineorpo-
rates precision dynumic posi-
tioning and side-sean sonar.
Argo earries Jason—a de-
velopment of Jason Jr. used
to explore the Titanic, Jason
gses panning/tilting video
and still cameras,
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Highlights This Month
W Jet Jocks—Lightweight, high-strength
compressor blades change the way we fly.

B Remote Air Traffic Control—
Establishing tactical forward air bases using
miniature navigation beacons.

MW We're Outta Here—New car keys
dispenser speeds airport car rental.

B Hoverbot—S5canning future battlefields
with a vertical lift recon device.

B Medical Balloons—Catheter
angioplasty moves from the heart to the head.
B What's Next With The Shuttle—New
experiments and hardware improvements in
America’s space transportation system.

B The President’s New Helicopter—
Updated communications and other niceties
mark the chief executive’s personal bird.

FLUILLLSTRATION BY FO VALIGLIFSCY
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The challenge was to create a new car even by Thunderbird standards. The 1989
worthy of wearing the Thunderbird wings. The Ford Thunderbird.
result is the most aerodynamic Thunderbird ever.  Transferable 6-Year/60,000-Mile

And a car with performance to match its looks. Powertrain Warranty.

A responsive 3.8 liter V-6 engine with Covers you and future owners, with no trans-
sequential electronic fuel-injection is standard. fer cost, on major powertrain components for 6
So is an independent rear suspension. And years/60,000 miles. Restrictions and deductible
there’s even the option of four-wheel-disc apply. Ask to see this limited warranty at your
anti-lock brakes. Ford Dealer.

Inside, Thunderbird achieves a new level of
comfort and convenience with increased room

for five adults and a long list of standard features,
including air conditioning, power windows and NEW FOI‘d
an electronic AM/FM stereo. .
It all adds up to an automobile that's impressive ThlllldBI‘b]I‘d

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

Buckle up-together we can save lives. Have vou driven a Ford.. lately?




ROLLS-ROVCE PHOT0

P ILLLISTRATICN BY MARC) SERRC

Wide-chord fan blades on the
Rolls-Royce S35E4 aircraft en-

| Jet Fan Blades

Reshaped
DERBY, ENGLAND—
Fuel efficiency, the holy
grail of aiveraft engine
idesign, his taken a sig-
nificant leap forward
with the wide-chord fan
design in the Rolls-Royes
535E4 aireraft power-
plant, The innovation pro-
motes greater fan efficiency
and, henee, a 4-pereent re-
duction in fuel consumption
at maximum eruise. Wider
fan blades contral vibration,
Fewer fans are used, redue-
ing weight, The key: A new
composite sandwich of titani-

gine create new efficiencies. um honeyveomb,
TITARILING
HONEYCOME CORE TITARILN OUTER SKINS

CURVED DOVETANL ROOT

Miniature PTAG means troops
can be safely ferried to front
lires without air drop risk.

with military air drops. The
Air Force is developing a
Portable Tactieal :'||.]1Erl'uzil'h
Guidance (PTAG) deviee
that will allow Military Air-
lift Command C-130s to make
precision landings on remote
unimproved jungle o desert '
strips in half-mile visibility. |

Setup inappropriate areis
by air-dropped combat
teams, the unit consists of &
[pealizer ground station that
provides latera] orientation
and glideslope to an incoming
pilot, Lithium batteries pow-
| erthe ground station, which
i processes signals through o

special instrument landing

Tactlcal NEIU system (11.5S) converter. Pi-
Bea:n“ Iu1..-'_|'1~u:|-u't~_u.-rm']-:pit infor-

mation identical to that of a
DAYTON, OHIO—Ad- | conventional ILS as they

guide infantry- or eargo-lad-
en piveralt in for u landing.
Chief user will be Speciul
Forves units,

vanced miniature electronics
are on the cutting edme of an
effort to reduee the danger
and breakage associated

High-Tech Help In The Fight To End Pollution

NEW YORK, NEW YORK—
Some intriguing new weap-
ons have entered lhe
struggle to protect our envi-
ronment.

A wel oxidation process
converts sewage siudge into
clean water and sterile ash,
The sewage undergoes this

conversion when it is com-

bined with oxygen under high
pressure al the bottom of a
5000-ft. well casing
Elsewhere: The intermo-
lecular bond of a toxic sub-
stance can be broken using
high-intensity pholons inala-
ser oxidation process that
lakes place in a photochemi-

cal reaction chamber, Follow- |3

ing the laser treatment,

oxygen injection renders pol- |

lutants harmless.
Also: Low-frequency
soundwaves and electric

WET

| —-OXYGEN
OXIDATION

L

| WATER

charges are being used by ra- | A

searchers al Batelle Memori-
al Laboratories to coax
poliutants out of soils, After a
positively charged anode is
introduced to the ground,
positively charged water and
cantaminanls migrate toward

" I -
— " =
TREATED [ ’ '\-._i .ﬁ _
g F, - N

LASER OXIDATION  REACTIVE ATOMS EXCITED BY PHOTONS
[ »
T e

or

€

e

oo ok

ACOUSTIC DIFFERENTIATION
fi' MWEGATIVELY
S CHARGED

B WELL PIPE

ACCUSTIC
SOLURCE

a negatively charged with-
drawal well acting as a cath-
ode. The process speeds up
when & sound source helps
break the linkage between

Three proposals for eliminating
waste: Sewage |s pumped to
bottom of 5000-ft. well |left). La-

toxic compounds and sur-
rounding sail,
These EPA-lunded proj-

. ser [top] breaks up toxin, Acous-
ecls may begin correcting our | ¢ source (above| separates soll
wasteful ways. from pollutants.,
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B TIEDAMAL CAR REMTAL PHEITOD
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Alrport car rental
transactions simplified.

Special Car
Dispenser

MINNEAPOLIS, MN—Au-
tomation cantinues to change
a nation’s travel habit=, The
National Car Rental “Smart
Kev™ machine gives custom-
o= their Iu-l'.'.-ﬂ after a “Privi-
lege Preferred” card is
passedl through o swipe. The
card s magnetic steip con-
tuins personul data. Renters
show their dever's loense to
HELHIND uttendant to L'mu]lh-l i
the transaction

LIVEERMORE, CA—Ile-
partment of Defense policy
on remotely piloted vehicles
(ROVE) ig still being formu-
Iatedd, Hut emmnesrs at San-
dia National Laboratory
have come up with an ROV
that adilresses a need that
has so far remained unmaot,
Troops at the forwarid
t‘!l_].[l' of battle need & .-i:|l]ph'
Ill'l'iﬂl FECORNMEERnes {il"-.i(""
that looks over the next hill
—not niecessarily into the
next county. The AR,
which stands for Airhorne
temotely Operated Deviee,
weighs only 85 pounds fully

Unmanned Hoverbot

The thny Sandia AROD scans battle space at close-in ranges. Ground
controflers |left] operate the device with transportable hand unit.

fueled, making it tran=port.
able for smaull combet {eams,
A tiny Zoway fiberoptic eable
Feel v s I|ir'4'l'1 (LENT] l'h::l.flj_'i':-:
from i ground controller and
sonds back high-yuality vid-
eo imiges. While the fiber-
optic Hink avolds enemy jam-
ming, it also limits range. A

free-flving version might be
used as o shipboard mine
spitter.

Powering the ROV is a 26
hpr 2-¢¥linder 2-stroke en-
gine, which also generates
ovhoard eleet 1'|r'HI';' finr stigha-
lizing sensors and control
VHIIES,

Balloon Angioplasty Finds Other Applications

SAN FRANCISCO, CA—
Balloon catheter techniques
developed to open clogged
coronary artenas arg finding
their way into other medical
procedures. The goal is simi-
lar in every case: (o avoid
highly dangerous invasive
surgery using miniaturized
systems and highly sophisti-
cated imaging capabilities.

At UC-San Francisco, Dr
Randall T. Higashida and his
team are using transiuminal
angioplasty to open constrict-
ed vessels in the brain in an
effort to circumvent complex,
dangerous neurosurgery

‘The condition, called intra-
cranial vasospasms, 15 a
common compli-
cation of brain
hemaorrhages that
afflict 40 to 50,000
Americans every
year—olten as a
result of bursting
Aneurysms

The finy silicone
balloon at the tip of

a hair-thin catheter is guided "

through an artery in the groin
to the implantation sile using
cpecial luoroscopic imaging
equipment thal deleles ev-
erything from the picture but

BALLOOM INFLATED TO
CLEAR DBSTRLICTION

CERVIX

INTRODUCING
CATHETER

FALLOPIAN TLIRES

GLIDE WIRE

L
Fluoroscopic imagery of a brain aneurysm
|abowve left] shows before and after intenven-
tion with balloon. involving carotid artery
|above). At left. a transcervical tuboplasty.

beTacHABLE
BALLOCHN

CATHETER :
FED THROLIGH
CAROTID ARTERY

BRAR STEM

the balloon and blood ves-
sels. Ona lluoroscopic de-
vice, the OEC-Diasonic
Senes 9000, can store up to
60 images and contains ad-
vanced digital imaging lea-
tures. In some cases, the
balloon technigue can be
used to plug aneurysms oul-
right in a technique called
embolotherapy, which was
pioneared by doctors in the

Soviet Union.

balloon catheters are being
used to unblock fallopian
tubes in a transcervical bal-
loon tuboplasty procedure,
The out-patient operation is
perormed under local anes-
thesia, avoiding the pain and
prolonged recuperation ol mi-
crosurgery

In a gynecological setting,

{Muore Tevd Upidate on page 25)




The Best Reason
For Buying A
Procraft Boatsn'
The Boat Alone.




And what exactly is this power
we're talking about? Simply put, its
the power of all the people involved in
developing our new line of Procraft®
fishing rigs.

You see, before we even
thought about putting a boat together,
we talked to the leading experts in the
marine industry, including professional
fishermen, award-winning manne
designers and some of the hottest
marine engineers in the country,

We also talked to thousands
of people like you, from serious fisher-
men to people who are just getting on
the water for the first time,

As a result, we found out what
you're looking for— great boats at
great prices, brought to you with as
little hassle as possible.

This is the power we've tapped,
And this is the power that has led to
Procraft, a line of complete boating ngs
like nobody has ever seen before.

WE'VE DONE ALL THE
HOMEWORK FOR YOU.

If you've thought about
buying a boat, chances are there are
two concerns that have kept vou from
buying it One, the cost. And two, the
hassle of matching it with the nght

engine, with the right trailer, with all
the right equipment you need,

Well, that's where our experts
came in. You see, we challenged them
to answer all those concerns for you.
And the resulis?

A line of top quality boat
packages that fit a broad range of needs

—and budgets. So regardless of why
you want a powerboat, we've got the
right boat for vou at low monthly prices

INSTANT BOATING.
JUST ADD WATER.
Now, which one of our boats
is right for you?
Well, If you're a real trophy

It's The Power Be

51

hunter and need to move quickly from
hot spot to hot spot, check out our
line of high performance Stalker™
Tourney™ and Procaster™ fibenglass
bass boats.

if you're a fisherman who
wants to get to thase hot spots quickly,
but also wants something the family
can ski behind, our fiberglass Family
Fisher™ series |et you trall in the
marning and ski that afternoon.

If you're locking for an
aluminum boat that's sturdy, reliable
and great for weekend fishing trips to
the cabin, we've got everything from
our Outdoorsman™ series to our deluxe
Bass and Crappie Hunters™ series, with
prices starting as low as $95%/month?®

And finally, if you just want to
float down the river, bask in the sun,
barbecue with the family and maybe
do a little fishing, you should be in
one of our Funchaser™ Fishchaser™ or
Viovager™ pontoon boats. Prices start
as low as $101=/month*

But regardless of which
boat package is right for you, you'll
find more features than any similar
competitive model. Just shop around
and see for yoursalf,

We also custom-match all our
boats with Mariner® outboards —




the perfect outboards for fishermen
who demand both performance and
proven reliability.

But our efforts don't stop
here. You see, beyond just offering
complete boat packages with quality
components, our fishing experts have
designed and thoroughly tested every
companent and accessory to work
together as a unit.

5o all you have to do is decide
which package is for vou, then hitch it
up to vour car and go.

WE COVER EVERYTHING FROM
STEM TO STERN.

*Hased o Manufarnuers Sugpested Bty frde of 35 5325 00 iICappe
HuemEr 1578 e $6.980 0O "Fshomaser 2] weh ARErovesd oede
pantiipahng MMAL fngncing dusors Fayments Based uoon gosn
payrmerd BF 20% (SIS o irade ] ol tee, ioerme and fesy, 17 9% 050
Prooal SEaier ER Doute B3AR0NN deri Term A B4 mantte

And to prove to vou that none
of this Is just talk, we back every Procraft
rig with our Procraft Stem-to-Stern™
limited warranty, the most compre-
hensive warranty in the business. It
covers virtually every part on every boat,
maotor, trailer and accessory we sell. And
includes a Mariner outboard 3-vear
limited warranty against comosion with
an optional 2-vear extended Product
Protection Plan.

S0, if you do have a problem,
your dealer will take care of it and get
vou back on the water quickly and
without hassle.

DEALERS WHO ARE PREPARED TO
SATISFY YOUR EVERY BOATING NEED.

But bevond just making it
easy for you to get on the water, we've
al=o made it easy for you to stay on the
water with a customer care program
that gives you quick, professional,
Courteous service,

You see, unlike a lot of repair
shops out there, every Procraft dealer
ship is staffed with certified mechanics
and technicians— people who've
underaone extensive training covering
virtually every aspect of boat repair,

They also use state-of-the-art
diagnostic and repair equipment.

They offer quick on-the-spot financing,
And once you've bought a boat, they
will even tell you everything you need
to know about maintaining it and
running it safely

In shiort, we'll do anything and
everything we can to keep yvou and
vour boat happy. Including giving it a
thorough inspection before you buy it
to make sure its as water-ready as we
designed it to be.

So, if you've been holding
out for the day when boating will be
easy and affordable, that day has
finally arrived.

Take a look at the next few
pages to find the boat that'’s night for
you. Discover why, feature for feature,
nobody can give you a better value
than we can. For complete product
information and the name of your
nearast Procraft dealer, call:




ToABass Fisherman, This
SHawy Heaven

Special elevated
“Rippn” decks
{Prcasier models anly

Motorpuiae™ 750 Brute 12/ 24 volt
troifing mator with foat condrol
and 2 0w Danel

7---—-., ——

Converent 2-md
lockabie fod storage

Foi Manmer Ve 150 Magrum I,
i o and (i and con-
e ogv Enm swiloh station

Pro Poile bike
seal assembly
(Procaster

modets aniy

Humminbird™ WP 60
in-Dash Flgsher

Comfortatie. adustabie gnvers seat and
passenaer s hench searl

Large front and rear asrated inewalls with
OUrmMament reciTLating sysiam

?;g.der CLs mnu.-.' Colar coordinated dave-on ﬂ?ﬂ-lff:;fﬁ
' Mg w bear I".IFIDJ'DJECBC'! [omgue jac fexr
side g‘uldﬁ and subvmersiile Hants

Maoel ! Length | Bzam 'E‘ﬁ,;;? ...?E?SET
Seaker 150 |55t | 76 B0 HP B75 Ibs
Saalker 160 |58 | 8O0 TSHE | 10501s
E Swiker 160 | 154" | 80" 100HP | %050 Ibs
E Stalker 170 B0 | a2 90 HP 1100 Ibs
‘E’ Stalker 180 |19 BE" 11SHP | 12001ks
If you're a fisherman looking for a fishing machine thatcan getvou | 2 5= - "

: +180 |18 B 150 Magll | 1200 ibs
quickly from hot spot to hot spat, select from one of our deluxe fiberglass | & | =—— - .
bavss packageﬁ Each one |r|C|udE-5 E"M'E!".I'Ehll'lg fishermen demand_ nlus cralkar 190 190" | 88" 150 Mag i 1550 Ibs
these exclusive features: Stalker 190 | 190" | B8 200 HP 1550 Ibs
= Quicksilver™ stainless steel propeller = 1 %

« Procraft Stem-to-Stern limited warranty AL e L R R
Feature for feature, nobody gives you a bettervalue than Procraft. | = | Tourney19o |90 | Bae 950 Mag il | 1550 Ibs
Shop around and you'll see for yourself. For complete product information | &
1 | 5gM 1300 |
and the name of your nearest Procraft dealer, call: § Gk Lo MR bl O e
| Procaster 190 | 19°10" | 88" 150 Mag | 1650 Ibs
1,m .m.m & |procaster190 1910 | 8e | 200mP  [t6SOMms
+liased on Manulaciurers Suggesied Retsd Proe of 8700 00, wiih soproved crec

at pamhicpatng MMAL financing cesers. Payvment based uson down payment oF
0% icash of racs| plus taees, iopnte 30 fees. 17 99% AFR Procrafl Opakr can
Ohtsarke JOaRiEAAl ORTHE TErm B montng. We eserve e rgnt 1D CRange: oroed
and specifications without nohoe, Phatos may intude optisnal eguioment



If You Can't Decide Between A Fishing
Boat OrASkiBoat, Get ThemBoth.

Refiabie 150 HP Manner V-6 Large rod and ski storage
angine, parfact for rolling comoartment

and sking, With power tnm
and It and cormenient ear
trirm swatch skation

Boarding ladder

Deluxe
12724 volt
bow panal

Motorguide
750 Brte 12

moltor with
foot control

Defuee consale and dash
With CLS IO instrumenation
and sport steéenng whes!

Walk-thru windshield with top
and boot and wak-thru curtain

Deluxe agiustabie driver's seat and
passenger swvel seat

FamlW Fﬁé&m Comanent front and rear aerated fivewells

Traiier: Procraft cofor coondinated, dnve-on styte rafer with
1 mag wheels with beanng Ip’utecr.'an tanoue jack, fmoler
side guides and submersibie lights

W
Model Length | Beam | Manner [ Boat If you're looking for a fishing boat and a ski boat, choose from one
Snath [ BF8M | Engine | weight of our versatile fiberglass fish & ski packages that let you fish in the morming

Famuly Fisher 160 | 164" a0 75 HE | 1050 1bs and ski that afternoon. Each one is fully eguipped and ready to go, and
= p— = = T includes these exclusive features
Famiv Fisher 170 | 161107 | 82" | MSHP | 1100 |, Quicksilver™ stainless steel propeller

Famuly Fisher 180 | 18" 86" | 115 HP | 1220108 * Procraft Stem-to-Stern limited warranty

Family Fisher180 | 18 ge" | 150HP | 12201k _ Shop and compare. You'll soon see, feature for feature, nobody
L R T gives you what we can give you. For complete product information and the

Faméty Fiener 190 | 19107 | 86" | 150HP | 15501k name of your nearest Procraft dealer, call

*Basad an Manufattuner's Sugjested Retail Price of $90.490 00 with approwved
cTeit gt parboipaiing MMAL finanong coalers. Dawment Dased upan dowr

payment of J0%; iash or bracel pius taees, kcense and fees: 17 90% APR
Procraft fesler can prowde i Tenm orthe W fesere ] n ]
tha ngnt o change proes angd CfCaTIDNS #ENOUE notice Phooos: muy anciuce

QpTongl gguipmant




7 TryOne0f Our ishing Boats And
You'l Be Hooked For Lire

&:-&f .

- s

IHun'f.n'rrnblrp'dﬂﬂGeasy-
to-use fish locator wath
sunel hase

Defuxe consoie and dash, with
CLEDIM instrumentaion and
S0t STeering whee!

Traller: Procraft custom-buit color coorinated, dme-on shyle
tradlar with 14" mag whesls with Beanng orotechion, fongue

! Ag m As jack. roller side guides and submersible ights

- Marenes Boat

Mooe| Lengtn | Beam cngine | Weight
£ Crappse Hunter 1560 | 15 0" | I5HP Z95 ke
£
E | Crappe Huntzr 1673 | 16 73" | I5HP | 5401bs
z

Crappee Hunter 1675 | &' 73" | 4A0HP | 5401bs
E; Crappiethon 150 18'5"% | 76" | A0HP | B251bs
=l
E Crappiethon 160 6'a” | BO" ( 6OHWE | 105QIbs

*Hadiad O Manufarturel L Sugginted Betel Price of 45 SE0 00, with apoiDved Ciecht
at parnogatng MMATD fnarcing oeslers Payment Daves upan down savwment of
2% ICEEN Or ITROE| Bhut T, WoRrae snd fees, 12 39% APE  Prooraft dealer can
proac adoional detaik. Term i B2 months We resanes the night 10 change phoes
and specifcabons withoul nobre. PROMDS may ncude otonal Sguinment

rappie Hunter™ 15¢ @

Procraft Crappie Fishing Series

it's everything you want in a fishing boat. Performance. Reliability,
And loaded with all the features serious fishermen demand in their ngs,
including these exclusive Procraft features:
» Quicksilver™ stainless steel propeller
» Procraft Stem-to-5tern limited warranty

In fact, they've got it all. Just shop around and compare for yourself
You'll soon see that, feature for feature, nobody gives you more for your
money than we do.

For complete product information and the name of your nearest

Procraft dealer, call
1-800-526-6630




This Could Be The Beginning
OfAGreat Fish Story.u

Specral slevatad |
o, “Mionin” shve oack ; |

Lockable od #u' :

Relabip Marinar 75 HP
BAGQINE Wil poer frm
and tiit

Matorguige 730
troliiryg Mo
with foot control

Hurmmirtured 000
LER Fsh Locator
with convenient
swnal hase

Deluxe steenng consale
with custom dash
and nsrumentation

Convermant Bul-in ica chest

24 galion Dot
Lol Eavik

2 large aorated ivewells with
mourded Comers

w Bass Hunter™
1773 Pro-Deck

Trailer: Procraft custom-built, color coandinated dreson trafer

wilh custom whesls with beanng profection, tongue jack, roiler
“' gide guides and submarsible fights
Oisicks ther™
stainipss : ;
stesl propelier
Hass Hunter 16732 16" i 25 HP 555 lbs
Bass Humter 1673 | 16" 7z 40 HP | 55508
Bass Hunter 1773 17 Fi i a0 He T ke
Bass Hunier 1773 T Ty BOHF 00 1bs
Procraft Aluminum FishingSeries [ [ [ [ [
RS U793 | 1 137 | BOMP | 745ibs
If you really want to catch those lunkers, our Bass Hunter™is for | Pro-Deck ' £ : :
you. Its quick. Tough, And loaded with everything you could everwantin @ | sass Hunwer 1773 | .o mup | 74518
fishing boat, including this exclusive feature; Pra-Dick s n b
* F"FDCI'EIft StemtD'StEI'ﬁ ||mH'.Ed Wwa rTEH"It'y' Ourdoorsman 1958 | 19 SE" AHP M ke
Or if you need a smaller, versatile boat, select one of our = T LT =
Outdoorsman models. Nobody gives you more features for your money Jutdoorsman 1456 | 14 56 15HP | 200 ibs
than we do. Just shop around and compare for yoursalf Outdoorsman 1667 | 16 67" gHm | 2951
For complete product information and the name of your nearest  — P ET ==l & :
Procraft dealer, call chokiniaiuic B bl Bl §E | WP | 2515
Ourdgossman 1573 | 15'6' 5! 20 HP 200 ks
1+800-526-6630

DFTyaiE BT e We
and tobtifcabom wiithout nohce. Phobos may ecuce



Now You Can Afford ToTake
That Long Summer Cruise

i I~ Doubie contoured hefm seat
Durable B T with lockable storage
aiuminum Soft carpeted sun cack with i

foiding resmowtle lounge pad : | Cuicksilver™ Compass

Defuxe fiberglass console witl) cusiom

dash and instrurmentation with 12 volf

poWwer oLthat

AM/FM stereo casselle plaver

2 camifoviabile forward benches comertible
sleepers with maomy (ockable storage

Large 32 " boarting gates,
Foequate ﬁanmeﬁ ir LS

Built-in 22 oalion
fuief tank %
Reliahie 75 HP Mari
SIS, WIH DO [FiT
and Bt aryd comersent
rear stabion trm switth

Maringr Hoat
Engins Weight**

Frshechaser 20 20 g a0 HP 1100 los

Funchaser20LE | 20 g 25HP | 11000t " *IF vmé justwant to do ? IiEtie floating, bask inthesun, hf%rbﬁue with
: = 3 the family and maybe do a little fishing, this is the perfect rig for you. Each
runchaserd0LE | 49 | 8 | AOWR | TP | pontoon boat is fully equipped with everything you need for fun on the
Funchaser 24 2 - 25HP | 17001m water, including these exclusive features:

» Pressure-treated tongue & groove marine grade wood floor with

B
Ho | SUER | AOMRe plush marine grade carpeting

e | aowe | 100 | ® Procraft Stem-to-Stern limited warranty
B

Macel Length | Beam

Fumchaser 24 24

4 h 24 LE 24 S
vl Feature for feature, nobody gives you mare for your money than

Funchaser 2416 | 24 | 7suP | 1ro0ibs | Procraft Compare our features to other packages and see for yourself
ndmeaBiE | 3% | & | aowne | St . {l;g; ;:énrg:-lllgte product information and the name of your nearest
Funchaser 28 LE 20 B T3 HF 2570 |bs

ayager 28 28 g 90 HP 3200 Ios 1!”-%-%
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CITY OF AMAHEIM PHOTOS

PR ILLLISTRATRONS BY ED WVALIGLIESKY

s 1 ECH UPDAE

Traffic Computers

ANAHEIM, CA—To optimize traffic flow un-
der constantly shifting conditions, engineers
are installing the country's most extensive com-
puterized traffic control network. It will
coordinate the operation of 250 traffiec
signals, and 12 changeable fiberoptical-
| 1y lit messape sipns. Pavement sensors
o8 feed vehicle speed and frequency datato
@ computers in a centril control center,
producing color graphic displays that
can zoom from a full city map to a
closeup of one intersection. Controllers
responid by adjusting signal timing, and
sign messages, Key intersections can be
viewed through eolor video cameras
that pan and zoom by remote control.

COMF ONM
| K, H T| L ||

IAME K
WUTE
Ll 1

Computer graphic (left] shows detail of intersection in phnmgraph {right). Mﬂﬂgt on sign
[above right ] advises drivers of situation ahead.

Shuttle Update: New Experlments Orbiter

NEW YORK, NY—The early
1980s will bring the comple-
tion of a replacement for
Challenger, and experiments
that will rehearse complex
choreography between the
Shuttle and other vehicles.
Tempaorarily dubbed OV-
105, the new orbiter is in initial
assembly at Rockwell Inter-
national's Palmdale facility.
OV-105 will incorporate all
improvemnents added to the
other three Shuttles since the
Chatlengerdisaster

DEPLOYMENT
FROM SHUTTLE

Aprobrake vehlcle tests atmaspheric deceleration.

In August, 1993, OV-105
will deploy a vehicle designed
totest the use of atmospheric
braking.

Aerobrake technology
could be used in reusable
spacecrafl called aero-as-

ILLUMIN ATOR
LASER

POINTING -
MIFROR -

sisted orbilal transfer vehi-
cles (ADTVs), which would
ferry payloads between the
Space Station and higher or-
bits. Avoiding the need for
fuel-hungry retrorockets
would enable AOTVs lo

AITROMALT
ACCESS

DESIGNATOR
LAGER AND SENIDRS

carry heavier payloads.

In the shorter term, another
multivehicle experiment,
called Starbird/Siariab, will
test basic SDI technology.
Starfab consists of a laser-
equipped spacelab module

DESIGNATOR
BE AM

scheduled to fly aboard Co-
Jumbia Sept. 10, 1990. Siar-
Aab will use passive deteclors
to track a modified sounding
rocket called Starbyrg after it
is launched toward Cofum-
bia. As Starbird approaches,
Stariad will lock on with a la-
sar illuminator, then fire a
sharply focused laser desig-
nator at a detactor aboard
Starbird,

Starfab fires designator beam
at Starbird target [left].
Alr-bearing-equipped tooling
helps mate OV-105 wing
with mid fuselage.
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Presidential
Upcg?ee:ls
QUANTICO, VA—Nine
new Sikorsky VH-60z have
joined Marine Helicopter
Squadron One (HMX- 1), the
putfit responsible for flying
the President and other
White House officials. They
replace VH-1Ns—execulive
versions of the Huey—that
have been in service with
HMX-1 since the mid "T0s,
Based on the Army’s
LU'H-60A Black Hawk utility
helicopter, the VH-60 is dis-
tinguished by a high durabil-
ity gearbox and upgraded

Sikorsiy VH-60 sports presidential

avionies. The soundproofed
VIP eabin has a radio opera-
tor's station, and hardened
electronies to withatand in-
terference. Instant world-
wide communications and
executive comfort combine in

TECH UPDA E —

“white-top colors.

it 1-place helicopter that will
see service primarily in
Washington, D.C.. and envi-
rons. However, the VH-60 is
transportable aboard C-141
and C-5B aireraft, which
medns the VH-60 can aecom-

pany the president world-
wide, HMX-1 will still use
the larger VH-3Ds for many
missions. But the VH-tis'
expanded communications
capabilities will make them
an impartant adjunet,

NEW YORK, NY—What
works in the lab may not work
in the battlelield, so develop-
ers of high-tech weapons rely
on real combat lessons.

In developing the G11 Ad-
vanced Combat Rifle (ACR),
Heckler & Koch has used
data showing soldiers’
marksmanship declinas
drastically in combat.

Their solution Is a gun de-
signed to fire small-caliber
ammunition in high-speed 3-
round bursts. Key to the sys-
tem is caseless ammo—a
bulliet embedded in a shaped
propellant charge. When
fired, all but the bullet com-
busts, leaving the chamber
emply to receive another
round. This allows for a 2000
round-per-minute rate of fire.
Caseless ammo also weighs
about half as much as

Reliable High Tech For
Future Battlefield

standard NATO rounds.

To prevent recoil from dis-
lorting the burst pattern, the
entire barrel, breech and
magazine assembly slide
back into the stock an hy-

draulically damped springs. [ ,

S0-CALBER
MACHINE GUN  WINDCA

No kick is felt until the last B

shot is out the barrel.

For all-terrain antiaircraft §
n

delense, Boeing has fitted §
the combat-proven stinger
missile o a Hum-Vee, result-
ing in the Pedestal Mounted

Stinger/Avenger, part of the

Army's new forward Area
Air Defense (FAAD)
System,

A lightweight,
graphite composite turret
carries two 4-5tinger missile
pods and a .50-caliber ma-
chine gun. Gyros stabilize the
turret and a laser infrared
sensor helps pick largets. Tul

FEED AND FIRING MECHANISM

E

AMMLMITION
INDICATOR

RELOADMNG
LIMIT

GUNNERS  GRAPHITE COMPOSITE
TURRET

STINGER
LALINE HERS [8)

INFRARED SEMNSOR
AND LASER
RAMNGEFINDER

. d ]
CARBOMN-FIBER-REINFORCED
HOLSING

SAFETYSELECTOR

LEVER

11 OFTICAL
SIGHT/HANDLE

a— MAGAZINE
RELEASE
BUTTOMN

FOR FIRING

NEW ROUND POSITIONED

COCKING
HANDLE

RELOADING
LINIT

LOOSE
AMMLINITICN

HEK G11 rifle uses a cylindrical
drum breech to achleve high
rates of fire |left). All working

parts are sealed in a watertight
housing |above).
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SCIENCE

BY TIMCOLE

Inside Soviet Science And Technology

| boastful Soviet gen-
tleman proclaims to
his capitalist cousin:

“Here in the USSE we make
the biggest hydroelectric
dams, the biggest airplanes,

the biggest earth moving g

equipment—even the big-
gest microelectronics.”

This self-deprecating oxy-
moran currently cireulating
in Moscow is a testament Lo
the new breeze blowing in
the Soviet Union. It also
punectures the Western myth
that Soviets live in a humor-
less vacuum,

But try that one on Oleg
| Pehelyakov, head of 4 Soviet
microelectronics lab—as |
did—and you get a sigh of
resignation.

leagues at the Institute of
Semiconduetor Physics at the
Novozibirsk Science Center
while preparing “Red Tech
Rising," (page 84). They are
struggling to compete in the

smaller microchips.

Oleg showed me the
UUSSH's state-of-the-art mo-
| lecular beam epitaxy device
—a machine used to fashion
fragile sgemiconductor lattice

In semiconductors,

2B

The dowrside: A longwaytogo |

I visited Oleg and his col- §

global race to create faster, |

The upside: Power meets glory at Moscow’s museum of space achlevemenis.

structures using evaporation
technigues, laser annealing
and ion implantation. The ap-
paratus was bolted to a con-
erete floor in the basement of
the institute, Paint was peel-
ing from the walls and there
was no apparent effort to
maintain an air-conditioned
clean room. In an increasing-

{ 1y digitized world, the Sovi-

ets had failed to master one of
the fundamentals in erafting
semiconductors—only one

| reason why they lag in key
| technologies.

But don't take my word for

it High-ranking Soviet aca-

demicians themselves are us-

| ing Mikhail Gorbachev's

window of reawakening for a
cathartic dose of self-criti-
cism. The most blistering at-
tack came last year from
Roald Z. Sagdeev, former di-
rector of the Soviet Space
Research Institute,
Sagdeev wrote in the sci-
entific journal [ssues in Sci-
ence and Technology: "For
too long, Soviet science has

| hidden its inadequacies be-

hind official panegyries to its
suceess. In academic and po-
litical forums alike, exagger-
ated claims have been made
for the achievements of Sovi-
et seience, Science has its
own criteria for success, how-
ever, and Soviet achieve-
ments have not meas-
ured up to them.”

Harsh words from the
guiding hand of the immense-
ly successful Soviet space
program. But his comments
homed in like a rifle shot on
the chief affliction of Soviet
labhoratory efforts: For too
long, Soviet science and tech-
nology have been driven by
political objectives.

Likewise, the quality con-
trol inherent in & market-
driven economy would never
permit the kind of slipshod
semiconductor manufactur-
ing demonstrated at the in-
stitute.

But there is an underlying
paradox in the Soviet Union
generally—and in Soviet sci-
ence and technology efforts
in particular. They do some

things very, very well. The
Soviets have shown the West
how to live in space, how to
restructure massive bone de-
formities, how to work dis-
similar metals with explosive
welding methods. The lack of
high-capacity computing
power has “caused us to
think a little harder,” as one
Moscow scientist told me
chalk-in-hand, his black-
board filled with arcane
equations,

Prospects are getting bet-
ter. At Moscow's Lebedev
Physzics Institute, for in-
stance, free and unfettered
work continues on nonlinear
opties of semiconductor la-
sers, gravitational fields, and
the phase conjugation of la-
ser emissions, among other
compelling projects,

Indeed, despite current
struggles, there are some
bright spots emerging in So-
viet science and technol-
ogy—as Mikhail Gorbachey
continues to unleash the
power of the individual in So-
viet society. ™
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BY BILLHARTFORD

MPORT S

Hot Rides In Rear-Wheel Drive

N THE movies, when

they eut to the chase,

you know you're go-
ing to see some really hot
rear-wheel-drive cars in ac-
tion. When it comes to laying
down rubber and getting
that tail hung out, rwd is
the way to move,

It's simply physics,
yvou know.

Off the line, weight
transfer tothe rear
gets that car hun-
kered down on the
driving wheels for the
best bite on the road.
Front drive wheels, on the
other hand, become unloaded,
lose their grip and start spin-
ning and chattering much
sooner. And wrestling with
torgue steer is no fun, either,

After driving too many
space-efficient imports with
front-wheel drive, it was fun,
recently, to put some miles
on a whole streak of "89s with
rwi. Here's a look at three.

Beautiful
Breadbox

First time out in one 150-hp
model had me hot-shoeing
around town as if [ wereina
sports car, With its 3.0-liter
V6, this all-new Mazda really
moves out. It is—of all
things—the MPV, Mazda's
3500-pound, multipurpose
van. It's impressive in every
way, and with rwd and the
optional V6, especially capa-
ble as a sporty, serodynamic
hauler (C; = 0.36). Rear-
wheel drive also let's you set
up for towing—up to an im-

0

Mazda MPV: New multipurpose van that puts Vé power to the rear wheels and can tow 4300 pounds.

pressive 4300 pounds worth.

At roughly $14,000, the
MFPYV offers seats for seven,
easy rear seat access through
a hinged door (that we came
ta like better than the con-
ventional sliding door) and
styling that we consider the
best yet in the breadbox-on-
wheels category.

Stealth Sedan

If a plain-looking 4-doar, g
flashes past you so fast 'L
you miss the famous
trident in the center of

the grille, you'll still have a |

chance of catching the twin
pipes and bold MASERATI
badge on the trunk Hd—if
you're quick.

The 430 sports fine coach-
work, to be sure, but the real
action is under the hood and
in the sumptuous interior.
Twin turbos on the 2.8-liter
V6 pump horsepower up to
225 at 5600 rpm., Top speed is

Nissan 2305X: Custom sports-car design with an off-the-rack price.

150 mph. We didn't come
anywhere near testing this
limit, but wish we owned a G-
guit for our week of innumer-
able under-7-second 0-to-H0-
mph acceleration runs, This
isafast car, and drivingitisa
supremely tactile experi-

2. X I

Giorgio Armani suit. A
Braun clock. A Krups coffee-
maker. A Porsche pipe. This
modern-day museclecar is
smooth and seamless, a lig-
uid flow of pearlescent paint
poured between body-col-
ored bumpers.

Maserat] 430: Rocketship of a sedan disguised a5 a vintage Datsun.

ence, Wood steering wheel
and shift knob, plus other
briarwood trim parts com-
bine with leather and suede
on the dash, seats and door
panels, to create an automo-
tive heaven. For §43,000, the
430 offers you a practical
4-door configuration and
an understated Q-ship ap-
pearance—with perform-
ance that's flashier than

. many low-slung exotics.

Designer
Coupe
Indramatic contrast to
the Maserati's styling is
the shape of Nissan's all-
new 2405X. This modelis the
automotive equivalent of a

The rear-wheel-drive
work of art comes as SE
Fastback and XE Coupe,
which is the version we
drove, and drove hard, tak-
ing all that the new 2.4-liter,
12-valve Four offered—140
hpand 152 Ib.-ft. of torque. A
2405X is about $14,000 to
start, but you can option it
out with a head-up mph dis-
play, CD player, antilock
brakes and more,

In ease you haven't been
paying attention, Nissan is
on & roll. Soon, you'll be see-
ing the new rear-wheel-drive
300ZX on the road, too—an-
other model that's astound-
ingly beautiful in form and

funection. PM

P PHOTO BY BLL FARTFOIRD]
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Traffic

adar doesnt say which car is bewng clocked, it merely fashes a number

The madar operator must

then try to determne

which wehicle produced the reasing

Why radar makes mistakes.
How to protect yourself.

Althuugh ning differant arrors have been
documented for traffic radar, the most commaon
source of wrongful tickets |s mistaken identity.

It's hard to believe, but traffic radar does
not identify which vehicle is responsible for the
speed being displayed. |t shows only a speed
number and nothing else. The radar operator
must decide who is to blame.

How radar works

The radar gun is aimad at traffic and it
transmits & beam of invisible redar waves. Each
moving object within range reflects these invisible
wiaves back to the radar gun. Using the Doppler
principle, the radar calculates speed from the
reflected waves.

Traffic radar Is bllnd

Traffic radar works differently from military,
air-traffic-control, and weather radars. Tha others
use rotating dish antennas in order to track many
objects simultaneously.

Traffic radar uses a far smaller, far cheaper.
gun-shaped antenna, This simplification reguires
traffic radar to ignore all refiections but the
strongest. The number displayed is speed
calculated from the strongest reflection.

The best guess

Remember, these refiections are invisible.
Truck reflections can be ten times stronger than
car reflections. How can the operator know for
sure which vehicle is responsible for the number?

The truth Is, he can't be sure [n many cases,
The result is mistaken identity. You can be ticketed
for somebody else's reflection.

Self defense

The only way to defend yourself against
these wrongful tickets is to know when radar is
operating near you. Others agree with this
method. In hisverdict upholding a citizen's right
1o use a radar detector, Judge Joseph Ryan,
Superior Court, District of Columbia, wrote:

“If government seeks o use clandestine
and furtive methods to manitor citizen actions,
it can W afford to complain should the citizen
fnsist o 8 method to effect his right to know he
fs under such survelllance”

Wea can help

We specialize in radar warning, And Escort
and Passport do far more than simply find radar,
Upon radar contact, the alert lamp responds
and the meter shows radar signal strength. At
the same time, you will hear an audio warning
—pulsing slowly when the radar is weak, quicker
as It strengthens, then constant as you approach
close range. When you know exactly how strong
the radar waves are, you'll know when the radar
unit is near enowgh to actually have you under
surveillance.

Expert's Cholce

Escort and Passport are the most effective
radarwarning instruments availabla. But don't
take our word for it. Car and Oriver, Popular
Mechanics and Roundel magazines have each
published independent tests of rader detectors,
And each gave us the highest ratings. Just call us
toll-free and we'll send reprints of the complete
tests, not just excerpts or quotes.

For our free engineering report

‘We're as closs as your phone

We sell directly to you, and we guarantee
your satisfaction, If you're not entirely satisfied
within 30 days, return your purchase, We'll rafund
YOUr money and shipping costs.

To arder, call toll-free. Ordersin by 5:00 pm
eastern time go out the same day by UPS and
we pay the shipping. Overnight delvery |s guar-
antead by Federal Express for only $10 extra,

Call now, and the best defense against
wrongful tickets can be in your car [omormow.

Order Today

TOLL FREE 1-800-543-1608

(Mon-Fri Bam-11pm, Sat-Sun 9:30-6 EST)

By mail send 10 address below. All orders
processed immediately. Prices slightly
higher for Canadian shipmants.

PASSPORT

CEIVER

Pocket-5lze Radar Protection $295

| Ohio et ol $16.2 3 tax |

ESCORT

RADAR WARNING RECEIVER
A Y

The Classic of Radar Warning $245

Do Fes. aiid 51340 taa

Cincinnati Microwave
» Department BOGE49
One Microwave Plaza
Cincinnadti, Ohio 45249 Re———

TRAFFIC RADAR: How it works, and why it gets wrong readings,” call us wll free 1-800-543-1608
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BY BOBE VILA

D HOUSE R

ESTORATION

Dealing With An Old Foundation

LTHOUGH built te
last by those who
came before us, old-
house foundations are vul-
nerable to the wear and tear
of time and the elements.
The key to preserving and
maintaining these brick and
stone walls is periodic inspec-
tion to prevent small prob-
lems from growing into big
ones. The usual maintenance
is repointing the joints be-
tween the old brick or stone.
Let's take a look at what a
home inspection entails and
discuss the best way to re-
point those old joints,

Spotting trouble
Your first line of defense
against foundation problems
is keeping the exterior of
these old brick or stone walls
in good condition. The integ-
rity of the lime mortar joints
must be maintained to pre-
vent water penetration. If
water does get inside, the
normal freeze-thaw cyele will
cause the masonry to move
and erack and allow even
more moisture in. Also, it's
best to keep all plant materi-
als at least 16 in. from the
face of the wall to prevent
problems that can be caused
by the roots.

Most homeowners are
aware if there are any areas
where bricks, stone or mor-
tar are missing, chipped or
eracked. Obviously, situa-
tions where there's been a
major loss of material de-
mands that the building be
shored up before the repair
work is done. This is not a do-
it-yourself project. But re-
pointing patches of masonry,
although labor intensive, is
something an old-house own-
ercan tackle with a great
deal of success.

You should also check the

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

i

Oid foundations hawve a lot of character but demand regular inspection and malntenance.

interior walls and ceilings of
your house for signs of erack-
ing in the plaster or drywall.
Although some cracking is
normal—usually it's a result
of eyclical movement in the
soil or shrinkage of the mate-
rials themzelves—wide gaps
where you can stick your fin-
geroraruler are another sto-
ry. If you note these or any
other major movement of the
walls, it's time to get some
professional advice from a
contractor or structural engi-
neer before you begin any
masonry work.

Restoration
masonry basics
There's a major difference
between the way restoration
masonry work is done and
what's commaonly done in
new masonry work today,
and that's the type of mortar
that is used.

Too often, portland ce-
ment mortar mix is used to
repoint old joints that were
originally lime mortared,

You must keep the materi-
als compatible, and old lime
mortar and new cement mor-
tar just don't mix. The latter

PR PHIDTIO BY RCHARD MEFER

is much harder than the orig-
inal. Therefore, cement mor-
tar can cause cracking and
gpalling of the brick and
stone because the stronger
material shrinks or moves at
adifferent rate than the orig-
inal lime mortar. And when
something has to give, it's
usually the old brick or stone
and lime mortar. Ultimately,
this harder material will de-
stroy its surroundings and
completely defeat the pur-
pose of all your repointing ef-
forts.

(Please turn (o page 34)
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h “Formby's' Con-
' ditioning Furni-
ture Refinisher
helped me dress
up my dresser,”

Ellen W hitehead, software
designer, told us, *T've always

treasured my antique dresser”

So when she
wanted to
bring back its

she looked to
Formby's
Conditioning
Furniture
Refinisher

[t's the only
== refinishing
method that gently dissolves
away the old tinish—whether
its varnish, lacquer or shellic
—then penetrates your wiood
to condition and also help
prevent dryving and cracking
tor lasting beaury. All without
stripping or sanding

To learn maore about how
vosid can care For vour wond ,
wri.l el h.L" El r I'I'I.I'| ¥ I\ ‘I‘i |-r|-|. 'lhl'|r|.
Olive Branch, MS 15654

Or call 1-800-FORMBYS.
We'll help vou with whatever
wirrd you'd like to spruce up.

original beauty,

ORDINARY

PEOPLE.
EXTRAORDINARY
RESULTS.

Every day, thousands of people are finding that
with Formby's products its casier than ever to make

lhuir wood beautiful.

They're learning that our staff can help them with
everything from ordinary polishing to removing finish

down to the bare wood.

After all, we've learned a lot about wood in 3 gen-
erations. And nobody loves wood more than we do or

“My Victo-
rian chair is
now the best
seit in the
house.”
Cerard Burrell,
redcher, says this
beautiful Victorian
chair had been in his

1928 T harrgvasm i

tamily for generations

does more to help you care for yours.

And he wanted —
to protect ics
beaury and
make it last so
furure genera-
tions could
pppreciate it
That’s why he
used Formby's® 5
Yoly Finish i kel
Srates Gerard,
"I'm glad | found Formby'’s
Poly Finish, because nor-
mally when you brush
an ordinary polyu-
rethane on wood it

My
u‘:"'# Vi

MYy
P

tificial plastic look™
Luckily for
Gerard, he came to
Formby s for hand-
rubbed polyure-

| “I had something

ends up with that ar-

to get off my
chest—three
layers of paint.”
Meet Dennis
Lane, police ofhcer. Dennis
declares, "My chest was wear-
ing the livered look in paint.
But [ knew deep down there
was beauriful wood, s0 | took
its coats off easily,
wirhout -
sanding” .ﬁr’
Of course, it |
doesn't surprise :
us. Because |
independent |
tests show that
of the three best !
known brands,
Formby's"™ Paint
Hl."lll.l."\"‘l.'f (] |""I.'!
Ler al removing moare |'.|'_|"t'|_':| 'ﬂ't- |
paint. And our special wood |
formula doesn't ratse the

P ..

|

-
AR
e e

P T = IS
- Ll -

1
gramn I
Fortunately, you too can
ger great resuls wich all

Formbys products, Which
include gelled Wiping Srains |
[11;" gl\ a1 L'.l..\ll\' 'n'.'l! h. L'KI:L'\'I"
tional color control, and our
complete line of accessories

that make wood care easier




Stop olf burning and smoking! A valve job con
cost as much as $3001 Save your money —
and your engine — with sasy-fo-install Smoke
mwmwmpmﬁmnmm
fime anly af just $29.89. With Smoke Stopper,
you can stop ol buming due fo bad valve

stem seals and/or worn valve guides. Call
+B00-825-1235 (M-F. 8-5 o order Smoks
Smmarrndl%! Or, mall your order o Worren
Marketing, P0. Box 3007, Omaha, NE 68103.
MasterCard and Visa occepted.

* Plis 53,00 shippéng ond handling. Continental US. only
uwmhu mnumﬁmm

Includes inslicfions, voive skirfs, wire brush, gaskefs
stagves (when requived). sealont, /" sleal rod.

(with cost rocker arms

marked A" on fig, no cap on mhuust

valve stem) . . . . 32034

65-86 240, 300 : 32040

8-79 302 (with cos? rocker arms marked "A”

on fip, with ngcrn exhoust valva stem) - 32035

68-79 302, 35TW {with cost rocker arms

| markad “F" on tip, with cap on exhaust

| walve stem) 32037

68-87 429, 430, 460, 462, 61,75 32039

aa-?z 35|w (wi'lh cost mckar arms markad “F

on exhaust valve stem) . . 32036
% JEIC, 35IM, 400 (with

stomped steal rocker arms, no cap on

exhoust volve stem) . . . .. 32033

T8-87 255,302, 50,57, 351wl;mth stamped

steal rockar anms, with cap on axhoust

walva stam) . 32031

82-87 255,302, 5.0 {wﬂh stomped stesl rocker

anms, no cop on axhoust valve stem) . 32032

Ganeral Motors, Cadillac, Chevrolet,
Oldsmobile,

55-86 265, 267, 283, 302, 308, 307,

327,350 (Sm, Blk. Chey, 32000
55-87 163, 210, 230, 250, 282 - 32006
64-86 260, 307Y, 330, 350R, 400, 403, 425,

455 (O angine) 32008
U[.'r{l Bbl} 402.
a7, 4%5;& Bik. Chev) 32010
5ch 35
o -
106231 3.0, 262,38, 4]
(Buick V-6) . . . . . 132002
82-86 200, 229 (Chev \16) 132004
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OLD HOUSE RESTORATION (Continued from page 32)

Mortar matching

It's also important when doing this res-
toration work that the new mortar
mateh the old in color and consistency.
The best way to do this is to try tomatch
the color and size of the sand grains from
a piece of the old mortar. Since the mor-
tar on the surface of the joint will have
changed color over time, go ¥ in. or so
deeper into the joint to obtain your sam-
ple piece. Simply pulverize it with a
hammer to visually check the color and
grain size.

When it comes to tinting agents, iron
oxides are the best way to go. These ox-
ides are available at masonry supply
outlets. The tint is anywhere from % to
2 percent of the volume of the mix. Start
with about % teaspoon as a base, and
work your way up from there. Make
four samples and let them sit four or five
days (the mortar will lighten up consid-
erably over time) and see which one
comes closest to the original color,
Then, try going a little above and a little
below this mix, to give you two more
shades to choose from. Out of the three,
one should be close enough so that your
repointing blends in with the rest of the
wall.

Mortar mixing

A standard mortar starting mix for res-
toration work is 1 part portland, 2 to 4
parts lime and 8 to 12 parts sand. You
may have to do some experimenting
with the different kinds of sand avail-
able locally before yvou choose what's
best. It's okay to mix different kinds of
sand to try to get the consistency of the
mortar as close to the original as possi-
ble, Keep the mix relatively dry—it's
easier to work with and you'll get less
splattering, Try to be as neat as possi-
ble, because this will reduce the time
spent on ¢leaning the surface when you
are done.

Repointi

Thegh::icﬂ :t!?epainting hold true for
any foundation work. First, the joint
must be eleaned out to a depth about
three times the width of the joint. So, if
you're working on a "“4-in.-wide joint,
cut it back to 1% in.

Various sized cold chisels and stiff
wire brushes are good cleaning tools. Be
sure to brush away all the mortar before
adding your new mortar,

Keep the joint moist and layer in the
new material—don't try to fill it all at
onee, On interior walls or any areas be-
low grade, it’s okay to fill the joint flush
with the wall surface. Onexposed areas,
shaping the mortar in a V-joint to ex-
pose the edges of the brick looks nice,

The unevenness of the joints in a rub-
ble or stone wall makes this repointing
project a bit harder. A general rule of
thumb is to show as much of the building
material (in this case the stone) as you

can. Keep the mix as dry as possible,
drier than you would for brick. You'll
need a variety of different size pointing
tools on hand to fill the different size
joints, and will find yourself switching
constantly between them. These are
commonly available at masonry supply
houses.

Cleaning the wall

The final step in this job is aging and
cleaning the results of all your hard la-
baor. This must be done a day or two af-
ter your repointing is complete. Don't
wait any longer since you must do this
while the mortar is still soft and hasn't
completely cured.

First, wet the wall down thoroughly
—really saturate it. Then apply a weak
solution of muriatic acid to the new
spots you've pointed, Generally, vou'll
end up with a solution that is 4-, 5- or 6-
parts water to 1-part muriatic acid. (The
acid is sold in a solution form to make it
safer to use. Therefore, the solution you
create for cleaning vour masonry work
is dependent on the strength of the acid
solution you buy. )

There's an easy way to arrive at the
right mix. Add a little acid toa bucket of
water and drop in a piece of the new
maortar. If it doesn't foam, add a little
more acid. The minute the mortar
foams, you've attained a chemical reac-
tion between the lime and the acid, and
the mix is ready.

Just brush it on the wall with a soft or
natural bristle brush. Don't leave it on
for more than a minute or two. Follow
this with a thorough rinsing with a hose,
Only tackle patches of 10to 15 sq. ft. ata
time. No matter how good you are,
you're bound to slop a bit of the mortar
on the face of the brick or stone. But if
you kept the mortar mix dry, it
shouldn't require lots of elbow grease or
astrong acid solution to remove the
mortar stains.,

the wall

In addition to cleaning the surface, the
muriatic solution will eat away the
smooth surface of the new joints to ex-
pose the aggregate mix and make it look
a little older. When vou work mortar
with a metal tool, it drives the aggre-
gate or sand deeper into the crack and
brings the cement to the surface, creat-
ing a smooth, glassy look—just what
you don't want, Old mortar joints are
worn back a bit over time, 2o the aggre-
gate is already exposed. Etching the
newly pointed surfaces will give your
restoration work a more complete
match with the original mortared joints.

Living suceessfully with an old foun-
dation invelves knowing how to handle
the minor repointing jobs that arise
from time to time and prevent them
from growing into major foundation
problems. ™
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Free advice.

FIND OUT THE NEW
DEPARTMENT OF ENERGY
INSULATION RECOMMEMNDATIONS.

WHERE TO INSULATE FOR
MAXIMUM ENERGY SAVINGS.

HOW TO UPGRADE
EXISTING INSULATION.

ANSWERS TO THE MOST —
FREQUENTLY ASKED INSULATION QUESTIONS.

Owens-Corning just wrote the book
on home insulation.

This comprehensive 32-page guide
features the latest government insula-
tion recommendations plus many other
tips to help you save on your energy
bills. So if you're planning to build a
new home, add on to your house or just
reinsulate, get a litde free advice from

S0 F Corp 15989, @ & 0 Unied Arciens. All righs reserved.

INSULATING A ROOM
—— ADDITION, BASEMENT
OR ATTIC CONVERSION.

INSULATION CONSIDERATIONS
I — WHEN YOU'RE BUILDING
A NEW HOME.

the insulation experts. Owens-Corning
Fiberglas. For a free copy,
call 1-800-GET-PINK.

[ Mail to: Owens-Corning Fiberglas Corp., Arn: CEW, —I
Meeks, Fiberglas Tower, Toledo, Ohio 43659,

OWENS CORNING

FIBERGLAS

Please send me a free copy of “A Homeowner's Guide wo
Insulaton.”

Mame

|

| |
| |
| o I
| |
| |

Address

Ciry




VOTORSPORTS

BY TONY SWAN

A New Park In The Heartland

LTHOUGH there
are a number of or-
ganizations talking

about new motorsports faeili-
ties these days, here's a

competition ready. It's called

about 5 miles south of Topeka
near Forbes Field airport.
Included in the £10-mil-
lion, 740-acre complex are
severil road racing courses,

cuit designed for NASCAR
racers, as well as a racing
paddock capable of holding
600 cars, The longest road
racing setup is 2% miles, in-
cluding a substantial chunk
of the dragstrip and a long
back straight. The long cir-
cuit is designed to accommo-
date high-speed events like
the IMSA Camel GT, but
shorter versions of the
course can be sectioned off.

The eireuit is 60 ft. wide
down the entire length of the
dragstrip and 40 ft. wide ey-
erywhere else,

Heartland Park can ae-
commodate about 100,000
spectators, with grand-
stands and “viewing berms."”

The new eircuit has a num-
ber of tuneup events sched-
uled before an American

complex that is actually [

Heartland Park Topeka, a [
multi-use facility located |

adragstrip and a 1%-milecir- |

New Heartland Park facllity Is designed to accommodate road racng, drag racing. 100,000 spectators.

Motoreyele Assn. champion-
ship meeting the weekend of
July 1-2, Other major dates
on Heartland's inaugural cal-
endar are an IMSA Camel
GT weekend, August 12-13,
National Hot Rod Assn. Na-
tionals September 20-30, Oc-
tober 1, and an SCCA pro
show—Escort Trans Am,
Toyota Formula Atlantic,
SCCA SporTruck and Escort
Endurance Championship
finale—UOectober 13-15.

For details regarding the
1989 schedule, write the
Lrack at T103 Montera Pkwy,
Topeka, K8 66619, or call
(913) 862-T223.

The First Lady
Of Funny Cars

It's probably a little sobering
to wake up one day and real-
ize that somewhere along the
way you've achieved the sta-
tus of pioneer. But in racing,
as in most of life, that's the
way things evolve—they
sneak up on vou,

When Della Woods started
driving her brother’s Dodge
Charger at local events in
Michigan back in 1965, she
wasn't out to invade one of
the last all-male bastions in
motorsports, She just liked
the rush that went with flat-
out acceleration—something
a number of street cops had

noticed about her on De-

troit's Woodward Avenue,

But when the National Hot
Rod Agan. denied Della and
contemporary Paula Murphy
pro licenses to drive in the
emerging Funny Car Class,
suddenly there was an issue
that went well beyond mere
competition. NHRA officials
thought it inappropriate for
ladies to be driving these
fire-snorting, nitromethane-
powered monsters, It wasn't
just fun anymore. Della had
something to prove.

And prove it she has. Della

mmmwmnmwmh ‘89 funny carwars. | was the first woman to erack

£l

200 mph, and the first woman
funny car driver to break the
-second barrier with a ter-
minal speed of more than 240
mph. She also holds the wom-
en's composite best at 5.79
seconds/257.44 mph, and is
the only woman currently
competing in funny cars.

Like Shirley Muldowney,
Della has also accumulated
some battle sears along the
way. A blown engine near
the end of a run at Phoenix in
October of 1986 sent Della's
Dodge Charger into the pit
rail and Della to the hospital
with three broken ribs,
bruised kidneys, a knee inju-
ry and a concussion—keep-
ing her out of action through-
out 19587 and most of 1988,

But one of the great moti-
vational facts of life in racing
is that there's always some-
thing to prove. Which is why
Della and her husband/crew
chief De Nichols, himself a
former AA fuel dragster
driver, are busily putting to-
gether sponsor packages for
1989,

Because for all her pioneer
status, Della still has a mod-
est goal or two. “I'd really
like to be world champion be-
fore 1 quit,” she says.

Now that ought to attract
some attention. ™
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These two machines share a great deal more than
just a name. The one on the top likes to win at the
track. It's the specially modified Daytona Shelby
’ that posted IMSA GTU victories this year, dust-

ONE SOUL.

ing competitors like Porsche and Nissan in the
process. The one below likes to run on the street. It's the
Daytona Shelby you'll find at your Dodge dealer. Available over
the counter with 174 intercooled turbocharged horsepower.
Multi-point fuel injection. Vented high capacity 4-wheel disc
brakes. Speed rated 16" tires. And a close-ratio 5-speed Gelrag
gearsel. So what's the connection? Simple. At Dodge, soul-
stirring performance is what we're all aboul. And whether we're

oo o0 e 1y THE NEWY SPIRIT
back. For anything. l'w

L
Or anyone. 7' 70| el S i FERFORMANGE DIVISNON OF CHAYSLER MOTOMRS

E LIP FOR SAFETY




S5  RCHTASTE
AT Vo THE TAR

SURGEON GENERAL'S WARNING: Quitting Smoking

Now Greatly Reduces Serious Risks to Your Health.

5 mg. "tar", 0.5 mg. nicoting av. per cigarette by FTC method. = EBALJ RETNOLDS TOBACCD €0




OUTDOORS

BY JOESKORUPA

Invasion Of The ‘Water Snatchers’

aquatic aliens are invading
the waterways. Strange jet-
powered watercraft are de-
scending in hordes on our
shores. They're new. They're
odd. They're taking over. It's
fime fo take a stand!

The first time 1 heard this
alarm, or something like it, I
made a mental note that
here's another case of pre-
dietable resistance Lo some-
thing new, lgnore it and it"ll
go away. The second time 1
heard it, I paid closer atten-
tion because | dizcovered
legislation is being passed to
ban personal watercraft
(PW(s). New Hampshire, [
legrned, has all but outlawed
the minijets with sweeping
rules gpoverning their use.
Why? What happened in the
Granite State?

It's the law
[ found the answer inarecent
issue of the “Small Craft Ad-
visory,” published by the Na-
tional Association of State
Boating Law Administra-
tors. Asof Oct, 1, 1988, ac-
cording to the report,
personal watercraft are pro-
hibited from operating on
any body of water less than
Th acres and on 15 specified
lakes more than 75 acres,
The New Hampshire law
doesn't refer to personal wa-

E ON THE lookout [
this summer, shore- - e
dwellers. Splashy |5

Wetjets splash freefy country-wide except In New Hampshire, where severe restrictions were imposed.

tereraft specifically, The
term personal watercraft is
defined by the Coast Guard
as an inboard-powered craft
using a water-jet pump as
the primary source of propul-
sion and operated by a per-
son sitting, standing or
kneeling on the craft rather
than in the conventional
manner of boat operation. In
short, they're classified as
Clazs A inboard vessels,

The New Hampshire law
refers to something it calls
“gki eraft,” which is defined
as any motorized watercraft
legs than 13 ft. in length, ea-
pable of 200 mph, and possess-
ing the capacity to carry no

The new, sitdown Kawasaki T5 heads for unrestricted waters.

POPULAR MECHANICS ® APRIL 1589

more than the operator and
one other person. Although,
the wording is vague, the
message is clear: Personal
watercraft aren't welcome in
the Granite State.

PWC convert

I've only recently become a
fanof PWCs. My first two ex-
periences—on the high-off-
the-water Ultranautics
Wethike and the standup Ka-
wasaki Jet Ski—were less
than memorable. The prob-
lem was that [ just wanted to
turn the key and go. Few ath-
letically gifted people ean do
that with the demanding
models | learned on, despite
the e¢laims,

But a revolution has taken
place in the last couple of
years with the appearance of
low-to-the-water, sitdown
PWCs. These new-wave
models actually allow people
like me to sit down, turn the
key and blast off.

One of the first was Wet-
jet, made in Paynesville,
Minnesota, which debuted
about five years ago. Wet-
jet's wide 32-in. beam,
wheel-type steering, 2-per-
son capacity (which doubles

I
the fun) and 38-mph eapabili-
ty made it a suceessful, rider-
friendly alternative.

Yamaha was the next ma-
jor player to jump into the
sitdown PWC market. Its
popular Yamaha Waverun-
ner, perhaps more than any
other eraft, sparked the cur-
rent nationwide boom in
PWCs. The Waverunner
successfully opened the door
for large numbers of family
and weekend users, as op-
posed to the limited group of
youthful athletes attracted
tothe pioneers in the field.

Another important player
made a big splash just last
year, Bombardier, of La-
chine, Canada. Although
Bombardier is famous for its
Ski-Doo snowmobile, it actu-
ally developed a PWC as ear-
ly as 1968, This “water
seooter,” as it was informally
known, was ahead of its time
and quietly faded away after
afew seasons on the market.

However, Sea-Dop—the
official name of Bombardier's
1968 trailblazer—was resur-
rected last year and appears
headed for long overdue sue-
cess, (See “New-Wave Wa-

(Please turn to page $5)
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JIJE%mmmmi"
or §7.6958 (Other smilar
mangiels from 55,399 "

¥ ASTROPUTS MORE IN A
FISHING BOAT PACKAGE.

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

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

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

Boats crafted in the Mercury
tradition of unstinting quality
and performance

At the Mercﬁry Powerboat
Division of Brunswick Corpora-

L4}
or $10.95 Other n{uuhr V hatiom
rrinlels

VPm mm}'

frmm £5.9989,

tion (the world's
largest marine  __
manufacturer) we | g *4
build Astro fishing
rigsldto19feet S
long. Move them
with 5to 200
Mercury horses. Sell them, ready
to trail away, from $1,899 up.
We custom designed each
one for peak performance with
a specific outboard. We outfitted
each Astro with an impressive
range of accessories as standard
equipment. Matched boat and
motor to a custom
trailer. Backedeach &
Astro with our exclu-
sive Stem-to-Stern™**
warranty. And made
them available through o
only the best dealers.
Then we priced

'

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

WORLD'S WIDEST CHOICE
OF FISHING RIGS.

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

For crappie lakes to big
northern water, there’s an Astro
with the equipment, power and
price to fit the way

equipped with



range from extra- -
comfortable, all-weather
swivel seats to guide boards
and bearing protectors on the
trailer. And packages start at a
total price of only $1,899.

Your Astro’s no-extra-
charge accessories can include
everything from Lowrance™ fish
locators and Mercury Thruster*
trﬂ']].iﬂg motors, lﬂckfiILg storage
and large casting decks to full
instrumentation, deep-cycle bat-
teries and tournament aerated
recirculating contoured livewells
with automatic aerator timers.

EVERY ASTRO MOVES

OUT WITH A MERCURY.
When you're out inan Astro, the
Legend’s behind you, a Mercury*
outboard born of nearly 50 years
of improving the breed.

S1N5.06 month (120 mengha’

i £15,499, ﬂknl;-lp, * derkr
from 514,959

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

Astro it goes fishing with.

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

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

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

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

Before you hook any boat to your

hitch, find out how the Astro

ASi07 o mﬁﬁi‘*m’“‘m" L
ar §13.9949 .ml,,,. ;h

“‘m

e )

\’1

package not only

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

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

For the Astro dealer nearest
you, call 1-800- BUATS 90. Now.

Prices listed are SPRING SALE Prices for 2 lirited time 2

dealers EAST of the Mountains. Becaese af n:u;d
m“’"ﬁ;mmﬂ higher at participating dealers

**Limited warranty. Warranty details-available at local Astro dealer.
€ Brunewick Camporation 1989, Astro fshing rigsare peoducts of
Merrury Powerhaat, 2 Brunssnck Ca T




Highest K And X Band Sensitivity

Model 576

n Road & Track 's recent test of currently

available radar detectors, BEL VECTOR 3
rated number one in both K and X band
sensitivity, Rarely is one radar detector best
in both K and X bands. In fact, VECTOR 3
posted the highest K and X band sensi-
tivity levels ever recorded! The results
confirm BEL's performance advantage:

“. . Vector 3 maintains a BEL tradition of
excellent sensitivity, posting the
highest figures in this survey for both

K and X band radar.” Road & Track, Nov ‘88

It's now clear. BEL technaology offers
unmatched performance, And with today's
sophisticated radar equipment, nothing is
more important than the best possible
performance.

VECTOR 3's performance edge is
achieved by adapting a technology used in
military satellite communications. We call it
Image Rejection Technology® or [RT® And
through its use, VECTOR 3 provides a level
of sensitivity unequaled by any other radar
detector manufacturer—a definite advan-
tage for detecting Instant On or Pulsed
radar. And when Instant On or Pulsed radar
is encountered, VECTOR 3 wams you with
a separate audio alert.

But outstanding sensitivity isn't your only
advantage. VECTOR 3 also detects Ka band

BEL VECTOR 3
Radar
Detector

radar, now increasing in use throughout
the L.5. and Canada. And VECTOR 3 also
effectively reduces false alerts from non-
police sources without any loss of sensitivity
to police radar.

Laboratory Tests®
Sensitivity, dBm/cm’
Mol X-tand K-band
| BEL Vector 3 L1172, 15.8]
Aodovos R4 L L T ... 119
Cincirmat Microwae

v (eSS ST L L H06A
Cincinnat Microwms

[ o | R Y A0 1 IRFRRORE 111 4.

Trapshooter

RE3TMGL  s HEd 1108
Fultron 150900,

Snooper D4000 .. ... .. 1084, ... .. 1088
Mraeo KRO-16 BN | -y (R |||
Mascal PHZZZ ... ... 015 ... 946
MaxoiRD25 .. . .. .. 1093 .. . 1068
Radin Shick Micronta

Rioad Patrol XK . ... 1076, ... 106.0
Uniden ROGXL ... ... .. 1131, ... .1088
Whister Spectrum 2 .., 186, .. ... 1104
Averageonil .. ......... {1 B Bt 106.3
Sowrce: Road & Track, hov. 1988
*Conducted by Avanced Product Evaluation
BEL VECTOR 3 is the anly uni in this test that atso
detects Ka band radac

Road & Track, Nov. 1988

The IRT" Difference

A police radar signal is often buried by
microwave ‘noise’, making it invisible 1o
ordinary superheterodyne detectors. image
Rejection Technology® however, reduces
this surrounding microwave "'noise”™
making the same polica radar signal visible
for early detection.

How a commenional VECTOR 3 with IRT™

superheterodyne sees the same signal
radar detector seesa  ciearly by reducing
police radar signal. microwave “noise’’

Performance this complete also includes
a long list of features that makes driving
with VECTOR 3 easy and convenient.

VECTOR 3 is only $279.95 and comes
with a full one year warranty on parts and
service, To order your VECTOR 3, orto
obtain the name of a dealer near you, just
call toll-free,

1-800-341-1401 U.S5.A.
1-800-268-3994 Canada

. =
L—

Mew European 3 Band radar detectan are now ivailable. Plesse
inquire far more infomateon

=Registered trademark of BEL.TROMICS LINITED

BEL-TRONICS LIMITED
The Intelligent Choice
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OUTDOORS (Continued from page 39)

The new Widcat sports pickie-fork design.

tercraft,” page 79, Sept. '88, for a
hands-on report and comparison test of
the Yamaha Waverunner, Bombardier
Sea-Doo and three other models. )

With the revolution in PWC design,
and the resultant boom, it's not surpris-
ing tosee the minijet originators, Kawa-
saki Jet Ski and Ultranautics Wethike,
leap into the fray. Debuting this year
are the Kawasaki TS and Ultranautics
Sea Flash. Both are 2-rider, sitdown
PWCs, The Kawasaki TS is equipped
with the same 635-cc powerplant as the
popular 6505X and X-2 Jet Skis. The
Sea Splash is powered by Suzuki's T98-
ce, 60-hp engine. Both promise to zip
along about 40 mph.

Another new PWC, the Wildeat,
manufactured in Miami, Florida, al=o
debuts this year. It's equipped with a
430-cc, 45-hp engine. (Look for a follow-
up report on these new models in an up-
coming column. )

A loony issue

But with success—PWCs have explod-
ed in the last two years—comes a price,
Legislative bodies throughout the coun-
try have finally taken notice of minijets.
According to Tony Harkey, product
manager of water vehicles for the Ya-
maha marine group, in addition to New
Hampshire, several neighboring town-
ships on Long Island, in New York, are
joining together to ban PWCs on lakes
and waterways in their jurisdiction.

Many other governing bodies are cur-
rently trying to restrict PWC use by
forcing them to operate at least 150 ft.
from shore, or at least 150 ft. apart.

The New Hampshire situation, how-
ever, is the most troubling, since it's the
first passage of statewide regulatory
legislation. (Similar PWC regulations
are currently pending in several other
states. ) Even more troubling is the pur-
ported reason the legislation was
deemed necessary.

Unlike the uproar caused by 3-wheel
ATVs (zee "ATV Wheels of Misfor-
tune,” page 26, May 'B8), safety was not
an issue. There is no body of data show-
ing that accidents and injury are oceur-
ring at levels higher than that of
pleasure boats in general,

What, then, moved Granite-State
lawmakers to take such drastic action
against PWCs? The answer is protec-
tion of a threatened species of bird—the
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loon. Although the loon isn't the state
bird—the purple finch holds that dis-
tinction—it's apparently near and dear
to New England hearts.

Now, I'm as environmentally con-
eerned as most avid outdoorsmen, but 1
can't understand why PWCs are more
potentially harmful toloon habitat than,
let's say, fishing boats? Or ski boats? Or
eruisers? Or runabouts? Or, well, any
motorizged watercraft.

Shock of the new

I've heard that the New Hampshire
PWC legislation is the result of action
initiated by a single influential lawmak-
er who lives on a lake, where, reported-
ly, PWCs were seen “chasing down
loons. " This same lawmaker was quoted
as saying that minijets were heard
“starting up at 6 a.m. and they're noisy."

The real reason that PWCs are being
singled out by legislators, I believe, is
that they're the new kid on the block,
Windsurfers experienced a similar
backlash in the early 1980s. Other prod-
ucts also endured short-lived periods of
controversy in their formative years.

Ironieally, the PWC industry is
among the most safety conscious groups
in the eountry. Its umbrella organiza-
tion, the Personal Watercraft Industry
Assn, (PWIA), has developed safe oper-
ational guidelines that it distributes in
copious quantities (“Fun With Safety
On Your Personal Watercraft” is the
name of PWIA’'s booklet. For a copy,
write to the PWIA at 401 N. Michigan
Ave., Chicago, IL 60611.) [ndividual
PWC manufacturers are equally active
in promoting safe operation, and most
distribute instructional videos,

But, as mentioned earlier, safety isn't
theissue. Here's another of the real rea-
sons PWCs are under attack: “It's not so
much Jet Skis that I'm against, but the
people who ride them,” wrote a boating
colleague of mine recently, The gist of
his complaint was that PWC users often
ignore common courtesy and basic rules
of the road,

Well, few recreational products I'm
aware of don't suffer from oceasional op-
erator misuse, Perhaps PWC opera-
tors, in the present atmosphere, need to
make a better effort to act like responsi-
ble waterway citizens. But the point I'd
like to make is, isn't a PWC essentially a
boat? Is legislation fair that singles it
out for restrictive regulation?

People who enjoy PWCs should, nat-
urally, operate in a safe and courteous
manner. They should also wateh for po-
tential trouble brewing in their local leg-
islatures. The motto of New
Hampeshire, ironically, is “Live Free or
Die." Unfortunately, this no longer ap-
plies to use of their waterways. So who
are the real water snatchers,the mini-
jets or the lawmakers? ™

At Armstrong, we've been
building toughness into our
tires for over 75 years.

Like our Five Star premium
radial, With a road gripping
all-season tread, an aramid-
over-steel Durafold ™ belting
system and our best 50,000
mile limited warranty.”

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

* For complete details contact your
Armstrong dealer,




ELEC TRONICS

LTHOUGH this is
our April issue, the
items presented here

are not April Fools' jokes.
Let's begin with the picture
of the gigantic cassette,
shown to the right.

You're looking at a tape for
digital video recording. As
you can see, it is many times
larger than the one that fits
comfortably in the palm of
your hand, The smaller cas-
sette is a digital audio tape,
for the sound recording ma-
chines sold in Japan and Eu-
rope, but not yet officially
introduced in the 11,5,

The DAT cassette holds 80
minutes of music, and is
about the same size as an
Smm videocassette—that is,
Just slightly smaller than the
conventional audio cassettes
sold sinee 1964. The much
larger digital videocassette
holds about the same amount
of time, some 94 minutes.
Yet it is about the size of 8
briefcase. As you might sur-
mise, it takes an awful lot of
physical space to contain vid-
eo signals, because they are
&0 much more complex than
audio,

Digital video is for real. At
the present time, it is coming
into use for broadcast
production—commercials,
sometimes entertainment
programming—although 1-
in. analog videotape remains
the production standard. As
in hi-fi audio, the digitized
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Ensonig plano merges digltal storage
and recording with Bose sound system.

___ BV STERHEN A DOCHH R e &
Digital’s Future: Bits And Pieces

Digital videotape dwarfs digital Mmm._ﬂ;lkhymmﬂﬂm to with $4000 headphones.

information offers muech
more accurate reproduction
of the original event.

The day will come when all
home VCRs use true digital
recording technology—not
merely digital picture en-
hancement (such as the digi-
tal video noise reduction in
NEC's VCRs) or special ef-
feets (such as freeze-frame).
But don't hold your breath.
As you might imagine from
the size of the cassette, to-
day's digital VCRs are quite
large—too large to sit in your
living room. Meanwhile, 94
minutes is not a lot of record-
ing time—not if you're used
to recording 2, 6 or 8 hours of
programming on a
paperback-size VHS
cassette,

Digital
Notation

What's needed to
make digital video a
household item is
digital compression
technology, that is, a
form of mathematical
| shorthand that would
credte more Space on
the tape by combin-

ing redundant signals. [t'sal-
ready in the works. In fact,
digital compression is al-
ready available in the music
field. It's ineorporated in
electronic keyboard instru-
ments such as the Ensonig
Piano shown below. The
Model AWP-5000 (about
$3500) measures only 54 x 18
* 31 in. and weighs in at 105
pounds. Yet the stringless
instrument’s 88-note key-
board delivers sound compa-
rable to that of a 9-ft. grand
piano. The storage space re-
quired, says Ensonig, is 12
million bits of musical info.

As you might imagine, the
tones of a real piano are
stored digitally on a comput-
er memory chip. If you were
composing a ditty on the pi-
ano, you could record your
opus—digitally, of course
—on the AWP-5000's tape-
less digital recorder. The zol-
il-state memory device can
hold up to 2700 notes. That,
according to Ensonig, equals
about 10 4-part songs.

The piano's amplifier and
loudspeaker system is sup-
plied by Bose. You can prac-
tice your scales silently, by

plugging in headphones. If
nothing but the best will do,
Sony will custom build a set
for vou—Tfor about $4000,
While you're saving up, you
can see the MDR-R10
'phones on this page.

Fancy Phones

As a blue-skies project,
Sony's hi-fi engineers set
themselves the task of mak-
ing the finest headphones
possible for digital audio re-
production. To come up with
the ideal shape for the ear-
pieces, they used the latest
computer-aided design and
manufacturing programs.
Then, blueprints in hand,
they sought the finest mater-
inls—including some rather
exotic metallic and plastic
compounds, wood from 200-
year-old Japanese zelkova
trees, and luxurious Greek
sheepskin. This Stradivarius
of headphones is finding fa-
vor among professional re-
cording engineers.

Because the MDR-R10 is
handmade on a custom-order
basis, Sony produces only
about one unit per week. The
backlog for orders, at this
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writing, is about six months. The
'phones come with a lockable, hard-shell
case. But you might want to rent out a
gafety-deposit box, too, and do your lis-

tening in the bank’s vault,

Remote Remotes

The handheld remote control allows you
to control your electronic components
from anywhere in the room. The next
step has to be controlling your electron-
iec components from anywhere in the
house. Sound far-fetched? Not really.
More and more electronies companies
are developing gear that allows you to
do exactly this.

Luxman's ultimate controller, for ex-
ample, is called the TP-117 (§1800).
Each TP-117 contains two separate pre-
amplifiers so that the signal source and
volume control can be independently
operated for two different rooms. This
means that a compact disc can be play-
ing through a pair of speakers in one
room while the radio plays through a
second set of speakers in another room.
Furthermore, the TP-117 can be inter-
connected to expand this capability to
many more rooms if desired.

If you happen to be in the room with-
out the electronic components you can
still change signal sources if you want.
Luxman's RC-501 ($100), installable in
any room, detects the infrared beam
emitted by Luxman's handheld remote
and transmits the instructions via a co-
axial eable connected to the TP-117. The
TP-117 delivers your instructions to the
appropriate component.

Non-Luxman branded components
can be controlled with the RC-503 infra-
red repeater. The RC-503 ($150) re-
transmits the infrared signal received
by the TP-117 or RC-501 to the sensor of
the non-Luxman component—first
translating it into the non-Luxman
unit's code. The RC-503 has to be aimed
at the unit’s sensgor. A small external in-
frared emitter, the RC-504 ($20), can be
used in tight quarters.

Remotely operated multiroom audio/
video systemes used to be the sole prov-
ince of professional audio system install-
ers. Although it's still an expensive and
elaborate job, a full-featured multiroom
system is not as intimidating a task as it
once was, thanks to the type of gear
Luxman and other companies are now
offering,

New And Offbeat

We've survived another Consumer
Electronics Show, this one a 4-day cor-
nucopia of new products in Las Vegas.
Although we'll be reporting the news in
greater depth in future issues, here's a
wrapup of the more noteworthy items.
Just when we'd thought we'd seen
everything—at least in personal elec-
tronies (see “Digital Diaries,” page
T3)—we encountered a talking diction-
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ary and a battery-powered Bible with
LCD display. Only in Las Vegas.

The talking book is Franklin Comput-
er's Language Master 4000 ($400). Like
the company’s other LM products, it
combines a full dictionary and thesaurus
in a paperback-size package. But the
LM4000 also incorporates speech-syn-
thesis technology, to give you the prop-
er pronunciation of words,

The DC-powered version of the Good
Book hails from Minneapolis-based Se-
lectronies, and is called the Electronie
Bible, This pocketful of miracles con-
tains the entire text of the Old and New
Testaments, and you can read chapter
and verse on its liquid-erystal display
screen. In case you don't know the spe-
cific chapter and verse you're looking
for, you won't have to scroll from Gene-
sis to Apochrypha. Just punch in the
words you know (for example, “Garden
of Eden") and the device will locate all
such references. The Selectronics Bible
will become available this spring, at
about 199,

Phone Messages

Among the other interesting items at
the CES was Sanyo's Writingphone, It
incorporates an LCD screen and tablet
upon which you can write messages or
sketeh images for the person you're
speaking to—while you speak. If the
party wants a hard copy of the informa-
tion—let's say a map yvou've drawn
—the Writingphone will print itout ona
roll of thermal-sensitive paper. Much
like a telephone answering machine, the
Writingphone also can store graphic
messages while you're away. The inno-
vative telecommunications device
works on regular phone lines. There's
no price or delivery date as yet, but
Sanyo says it will be available sometime
this year.,

In the telephone area, more video-
phones were in evidence in Las Vegas
—but unlike existing versions, they're
color videophones. Again, there's no
price or delivery date.

Invideogames, the action was hot and
furious., Mattel Toys introduced its
Power Glove, an accessory for Nintendo
games. In place of a joystick or contral
pad, you simply don the electronic mit-
ten and control game action with move-
ments of your hand. The Power Glove
plugs into the game console. Mean-
while, you can go at it barehanded with
U-Force, a Nintendo accessory from
computer software publisher Broder-
bund. The deviee eliminates the need
for joysticks and controllers. Instead, it
exerts a 3-dimensional force field that
detects your hand and body motions,
and relays them to the game console,
You could, for example, phyzically duke
it out with Mike Ty=on—at least his vid-
eogame personality. Stay tuned for de-
tails on U-Force and other new toys. M

Whether driving on or off the
road, you want tires that can
really take the punishment.

Like our Morseman All
Season. With a road gripping
tread, a patented Tredloca
belting system of woven
aramid, and a 40,000 mile
warranty.”

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

* For complate details contact your
Armstrong dealer.




CAR CLINIC

BY MORT SCHULTZ

Back To The Future
| HERE'S more to say
ubou: two problems

fram 1988 columns

—the item tn November "Car
| Clinie," (page 48) concerning

damage done, ifany, toan ig-

riition lock by a key chain lad-

en with kevs, and the ilem in

August(page 28) about oil

mixing with coolant in re-

mancifactured Ford 360- and
| 380-cu.-in. engines. Let's not
leave any loose ends.

I received plenty of letters
with opinions on whether a
heavy key chain will or won't
ruin a lock. They were split
50:50, One with a different
twist, however, came from
Bill Snyder, a locksmith in
Lutherville, Maryland., He
says the weight will not dam-
age the lock, but it could cause
a brass key to wear. Most ig-
nition kevs are brass, “When
the key on a heavy key ring is

inserted into a lock, the key
fends fo be inserted at an an-
gle. This puts stress on the key
which over a period of time
can wear and cause a prob-
lern,” Bill states. One problem
arises if the key gefs nicked or
cut in a worn spot. The key
can hreak off at this point as
it's being turned in the igni-
tion lock. Also, key duplicat-
ing machines have trouble
duplicating warn keys,

The oil-in-coolant problem
discussed in August con- |
cerned a 2-vear-old remanu-
factured Ford short-block |
engine that Rick Mercer of
Mattoon, Illinois, put info his
1974 Ford F250 pickup.
Doug Anderson, vice presi-
dent for Product Develop- |
ment of Enginetech, Inc., of
Dallas, Texas, advises that |
Ford 360-and 380-cu.-in. en-
gines can develop a cracked

Levelheaded

Thanks to a mistake made by J.
Shinkunas of Sioux City, lowa,
we have this gem, which we tried
and found to work like a charm.
J. S, inadvertently overfilled the
automalic transmission in his Ford. This is definitely not
good—it tends 10 froth, leak and overheat—so il had 1o come
out. But how? J. S. wondered, since he had no suction device
available. That's when his ingenuity came fo the fore. J. 5. got
an empty jam jar, drilled two holes in the cover, and soldered a
length of ¥,4-in. copper tube to the cover at one hale. He
pushed windshield washer hose into the other hole and
screwad the top
back on the jar,
making sure it
sealed tightly, He
then fed the wind- |
. shield washer hose

down the transmis- |
sion fluid filler tube,

connected the cop-

per tube to what he |
calls "any good vac- |
uum source,” start- |
ed the engine and
applied vacuum.
The overfill slurped
into the jar bringing
the levelfo spec.
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casting seam between an oil-
feed galley and water jocket,
usually on the right bank.
“The oil feed hole to the rocker
arms was drilled offcenter in
the casting so, in time, the
casting seam, being the weak-
est point, sometimes begins fo
seep,” he points out. A simple
step i3 to sleeve the hole adjo-

| centto the seam during anen-

gine overhaul by driving a
roll pin into the affected area.
Thiscovers and seals the
seam. “We sell a kit fo do the

| job,"” Doug says. "It goes for

about $60."
Where Air And

' Water Don't Mix

The air-conditioner eompres-
gsor in my 1987 Plymouth
Voyager (d-cylinder engine)
failed after only 1% years, A
mechanic in the dealership
service department told me
it's an epidemic. He alzo said
I can expect trouble with the
new compressor he installed,
Why? What do you know
about this?
DAVIDJACKSON
BIRMINGHAM, AL

The C171 compressorisina
bad location where it's sub-
Jected to road splash. When
splashed, the belt starts to
slip. Compressor head pres-
sure rises, which can wipe out
the bearings. That's what I
know, What I don’t know is
how to fix ii—for example,
how to attech a plate that will
protect the compressor,

Until Chrysler comes up
with better solution, all I can
suggest s examine the belt
frequently, and adjust it to 80
pounds (115 pounds if you
put on a new belt) using a
belt-tension gouge,

And avoid driving through
puddles with the a/c or de-
froster on. Defroster? On
many vehicles the alc com-
pressorison in damp weather
to help dry out the air being
blown onto the windsereen, at

least when it's warm enough
for the window to be misted
over rather than frozen.

Powerful Pellets

["ve been losing coolant from
the 3.0-liter engine of my
1984 Oldsmobile Cutlass
Cierra (34,000 miles). The
dlealer blames a leaking head
gasket and wants to install a
new one—at considerable
cost. Is this a very eommon
problem?

EDWARDSTURZE

HYDE PARK, NY

Sinee we addressed this issue
in the November 1988 “Car
Clinic," additional informa-
tion has come fo light. Yes,
coolant loss is a problem af-
fecting both 3.0- and 3.8-liter
engines. Yes, a new head gas-
ket may be needed (also new
head bolts in the case of the
3.0-liter engine). But anyone
whodoesn’t investigate all as-
pects of this situation before
tearing off the heads may be
throwing auxy money.
Whenever a 3.0-or3.8-liter
engine experiences coolant
loss, the mechanic should
first follow the cooling system
diagnosis procedure in the
service manual. When in-
specting for leaks, he should
pay close attention to hose
clamps and remote areas that
may leak—such as core plugs
and the area around the
throttle body. Then, before
making any shot-in-the-dark
repair, like replacing a head
gasket, drop three sealer pel-
lets from GM Engine Coolant
Supplement kit (part No.
3634621) into the radiator
and drive the car a while to
see if the leak stops. No luck?
Before taking someone's
word that a head gasket is
needed, be sure you've elimi-
nated all the other possibili-
ties. Leakdown and cylinder
compression tests may give
indications whether head

{Plense turn to page 48)
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Qualityis Job 1.

Profile in quality #3:
Prevention.

Ford Motor Company believes //,:F‘-

in prevention. Beginning with

the protoiype stage. we [est

maodels of our Fords. Mercurys
and Lincolns on a gruelling
“roller road™ shaker machine.
W hile this is going on., our

engineers are listening for
possible squeaks and rattles with

highly sensitive stethoscopes
(much like vour doctor uses). By doing

this. we can help engineer squeaks -
and rattles out. before vou ever get in. \

H hen !;[mﬁf_\' j_u'l_fn."; .i’—:'wm don’t do
it any other way.

Ruckle up—gﬂ.ﬁnr we can sove [ives,
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Ford, Mercury, Lincoln,
Our goal is to build the highes
and trucks in the worl




' CAR CLINIC | Continued from page 46)

gasket replacement is or isn't necessary.
Also it's possible to use an emissions an-
alyzer to sniff out carbon monaxide leak-

age into the cooling system from the
combustion chamber.

The Wanderer

My 1983 Ranger has always had a mind
of its own, drifting on a flat, straight
road when I take my hands off the steer-
ing wheel. My brother has a 1985 Rang-
er that handles like a charm. I've gone
the whole route trying to get my truck
to perform like his—wheel alignments,
new tires, tire rotations and inflating
and deflating tires to various pressures,
Nothing helps. What's wrong?
DANIEL GOMEZ
LOS ANGELES, CA

What's wrong may lie with what's called
the ball joint adjuster slugs. They're
used for adjusting front wheel camber. If
the slug is not installed properly, the ball
Joint binds and the vehicle will give a rel-
atively heauy pull to the side having the
misadjusted slug. An improperly in-
stalled ball joint adjuster slug could
have been put on your truck in manufac-
ture, or a mechanie could have intro-
duced the condition when a wheel
alignment was done. In any case, have
camber readjusted by the book, insuring
that the slugs are properly instolled.

Other reasons for a relatively light
drift are: tire conicity (tires that are worn
more on one side, cone-shaped rather
than cyvlindrical —usually caused by bad
alignment), which you've pretty much
ruled ouf, and the fact that your vehicle
has a caster split of 15" to V4", Caster split
means that the caster is greater on the
right side of the truck, to compensate for
road crown, which tends to make the
truck pull to the right. You can deter-
mine if this is the reason for the drift by
turning the wheel hard all the way to the
right. Then, drive to see if you get a hard
pull to the right. Now, turn the wheel
hard all the way to the left. Drive to see if
the truck now tracks straight. If it does,
the caster split is the reason for the drift,
and there's nothing you can do,

The Ford service manual for the
Ranger discusses all this under Road-
ability, Section 19,

Cat Scanning
A Cressida

Every winter I vow it will be the last one
I'll suffer through with my 1986 Toyota
Cressida. Then, the warm weather ar-
rives, and the car acts like it's the best in
the whole world. But when the ambient
temperature again falls below 40° F, it
requires 20 to 30 revolutions of the
starter motor to get the engine going
first start of the day. Onee it gets going,
though, the engine starts promptly the
rest of the day as long as it's retained

44

some warmth. The Toyota dealer has
done exhaustive testing and finally re-
placed the fuel pressure regulator. It

hasn't helped. W. R.JENSEN, MD

VALLEY CITY,. ND

As a physician, you know there are ex-
haustive tests and exhaustive lesis. [
can't figure out why the mechanic re-
placed the fuel pressure regulator. It has
no connection to the symploms you de-
seribe. He would have been better off go-
ing after the cold-start injector, which a
lot of mechanics try to avoid like the
plague an this engine, because it's locat-
ed in a hellish-to-get-al spot al the bot-
tom side of the intake manifold.

I'm pretty sure the mechanie will find
that the cold-start injector isn't working.
Either the electrical connector at the in-
Jector is corroded, the timer is shot, or the
injector is plugged. In any case, the infec-
tor isn't providing the engine with that
extra shot of gas it needs to start prompt-
Iy when it's cold. Not every engine with
fuel injection has a cold-start injector,
but the SMGE engine in your Cressida
does. Now all you have to do is find a me-
chanic who's willing to stand on his
head to reach it ™

DO YOU HAVE A CAR PROBLEM?
Just azk Wortf about it. Send your guertion fo
Car i, Popuefar Mechanies, 22§ Went 570k 51,
New Fork, NV 10018, While letters cannot be
ansniwred udrendeeally, problemes thai are of genernl
indereat will be discnased i the column.

B Get your 1985-88 model 740

Volvo back to the dealer. There's a

recall involving bolts connecting the

transmission and driveshaft.

W GM 1984-88 models sporting THM
440-T4 transaxles are teath

when shifted from Park or inta
Reverse. A new reverse band as-
sembly (part No. 8668012) and sec-

ond clutch housing drum and bushing
assembly (part No. 8662936 for

1984-86 models, part No, 8661912
for 1987-89 models) solves the prab-

lem. Each GM division has issued its

own service bulletin.

W Fluctuating stow idling speed from
1987-89 Chrysler 2.2- or 2.5-liter en-

gines may be caused by a rubbed-

through throttie-body wire harness
which has come into contact with the

engine, The harness should be in-

spected to spot abraded areas, which

should be wrapped with friction tape,

and then tied back away from the en-

gine with a tie TBB‘_IE-IB—H

B Aot of 1968 nurus.aahluw

Continental models built from Sep-

tember 1987 through June 1986 may

sound like the rattletraps they aren't,

all because ol a lnosafmmm

MMHWTEEH-M
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INSIDE DETROIT
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Cadillac Heads Back To The Future

TWILL be a return
to the past when this
Seville model is intro-

duced to the public as a 1992
model in the fall of 1991, A
longer hoodline, a sloping
rear roofline, and a more
massive appearance overall
iz what Cadillac plans for its
“European-type” sedan.
Note the similarities in
front-end appearance be-
tween this production proto-
type and recent Cadillac
gshow ears, the Voyage and
Solitaire. According to insid-
ers, the ear will continue to
use front-wheel drive and an
updated version of the cur-
rent aluminum alloy 4.56-liter
pushrod VB engine,
However, important
changes in the size and
stance of the vehicle will re-
turn the next generation Se-
ville to the position of
prestige it once enjoyed
among luxury cars, which
will be weleome news to Cad-

illae dealers. Seville sales in |

Seville's 1992 styling will bormow from past successes, though Cadillac will maintain current hardware.

that Jeep has been enjoying
for some time in the 4-door
sport/utility market.

While the vehicle may ap-
pear very similar to the 2-
door, there are noteworthy
changes in addition to the ex-

Mast of stretch in 1991 Blazer 4-door is behind B-pillar.

the past two years have been
running at the 20,000 level,
well below the 30,000 that
GM expected. The new mod-
el should close that gap.

4-Door Blazer
Update

This 4-door version of the S-
10 Blazer will be introduced

by Chevy as a 1991 model to
counter the sales success

POPULAR MECHANICS » AFRIL [5857

tra doors. Wheelbase has
been stretehed at least 6 in.,
to make room for the rear
doors. Note that the front
door is almost the same
length as the present model,
50 the added length of the
new body style has all been
added to the area just behind
the front doors.

Chevy's treatment of the

window area in the rear

doorsis remarkable, too. The
blacked-out frames make the
windows appear similar to
those in the current 2-door
model, ereating the appear-
ance of one long, continuous
sheet of window glass.
Finally, the intricate
wheel degign is new, and
probably one that will show
up soon, as early as model

| vear 1990 on the compact

Blazers. Reports out of GM
divisional headquarters say
that Oldsmobile will also
have a version of this vehicle,
Why produce a 4-door after
all these years of making only
2-doors? That’s where the
major market iz, Jeep sellz 85
percent of its Cherokees in
the 4-door version, only 15
percent 2-doors,

1990 LeSabre
Moderate facelift is what this
kind of change is called in the
auto industry. In its 2-door
LeSabre models, Buick will
change the grille and front
bumper to give the cara
slightly different appear-
ance, In place of the flat, hor-
izontal grille, Buick will
insert a bulging vertical
grille, something akin to the
1988 Century.

To augment the impres-
sion of change, the bumper
will be lowered in the area of
the grille, replacing the
straightacross look of the
1889 bumper. While the 2-
door LeSabre appears to car-
ry over the same sheetmetal
as seen on the 1989, the 4-

{ Please urn lo page 52)

Styling changes for 1990 Buick LeSabre will be confined to front end.




1-800-3

How toTalk to
Nine Boat Companys
With One Free Phone Call

The Power of Choice...
Until recently, buying a '
boat and getting it
to the water took a
lot of commitment.

Pick a boat brand.
Pick a dealer. Pick an
engine. Pick a trailer.
["ick a finance company.
%ngi' Pick a marine insurer, Pick!
Pick! Pick!... It was enough to
turn a lot of people off. Now the
OMC Boat Group, with a stable |
of nine of the finest names
in boating and a network
of more than 2100 marine
OMC Cobra® dealers nationwide foEI'i]"lFl
everything from aluminum fishing
skiffs to luxurious, live-aboard,
wide-body cruisers, has taken
much of the hassle out of boat
buying. Call us toll free, tell us
the kind of boating you're
interested in, and we'll direct *_
you to one or more professional
marine retailers in your area with
a range of complete, water-ready models to
fit your brand of water action.

FOUR WINNS/LOWE/STRATOS/SUNBIRD/HYDRA-



The Power of OMC
All OMC Boat Group
packages feature the power
of OMC, one of the world’s
leading producers of marine
propulsion systems for 60
years, including reliable,
corrosion-resistant OMC Cobra®
and OMC King Cobra® stern drives,
rugged and dependable Johnson®
and Evinrude® outboards,
and space saving OMC
Sea Drive® systems.
OMC Boat Group Dealers
not only have your boat,
but have atfordable prices, | I
on-the-spot financing
and insurance for qualified
buyers, boating accessories and
@%ﬁ WJ : g 1 1

NNs apparel, and marina services all

OMC Sea Drres®

oy 1 s been fun. Wlth one free
f&mg phone call we'll help \’--

e make it convenient, af-
M”@ﬁg fordable and hassle-free.

'.I ]

b5mig, THE OMC BOAT GROUP

“M/ 975 Frisbie Street, Cadillac, M1 49601

PONZ}

SPORTS/SEASWIRL/JAVELIN/SEA NYMPH/DONZI



INSIDE DETROIT (Continued from poge 49)

door will have a new roof and rear quar-
ter panel to go with the new front end.

Quad 4 Quandary

GM is eovering all bets in planning its

Quad 4 engines for 1992, The current

glamour engine in the GM lineup will be

available in supercharged and turbo-
versions.

GM insiders say the two techniques
give the engine slightly different power
characteristics, so they are slated for
different types of cars. Superchargers
put out power even at low engine
speeds, while turbochargers—even the
newer ones—tend to build power a little
higher in the rpm band.

Look for the supercharged Quad 4 to
be marketed as the premium engine,
with one of its primary installations
coming up in the Toronado. The turbo-
charged engines are more suitable for
smaller, sporty cars like Cutlass Su-
preme or Calais.

Sticking Together
GM plans to abandon time-honored
nuts-and-bolts in building its new plas-
tic-bodied APV vans. Instead of tradi-
tional fastening methods, assembly will
involve space-age adhesives,

“It’s different from the Fiero,"” re-
ports one GM engineer. “On that car we

bolted the body panels to a metal frame-
work, With the APVs, the plastic is
glued right to the metal instead.”

When the Lumina, TransSport and
newly announced Olds Silhouette hit
the showroom late this spring, look at
the way the plastic is attached to the
doors. You'll see a thin seam between
the two materials, but no bolts, welds or
screws, The glue assembly approach is
just one of the features.

Pretty In Pink

You may see pink and other pastel col-
ors return to new car showrooms later
this year as the auto industry reaches
into the past to perk up sales. Pastels
are popping up at the auto shows with
more persistence,

Not since the colorful days of the '50s
and early "60s have delicate hues shown
such strength in automotive paint jobs.
Pastel greens, blues and yellows—and
yes, pink—may be the in colors of the
1990s, if car designers' guesses are cor-
rect. Car designers at GM say we'll see
pastels before the end of the vear.

Pastels aren't the only colors in the
news. Ford, GM and Chrysler are all
slathering Day-Glo brilliance on the ex-
terior of some show cars. And you also
see it to some extent on the instrument
panels and upholstery as well,

Surprisingly, all three companies are
using almost identical shades of bright
green. Yellows and reds are also finding
their way into newer models, especially
those built for recreation,

hrysler V8
Although Chrysler’s big V10 is the en-
gine that's making the headlines nowa-
days, Highland Park’'s powertrain
designers are busy working on a com-
pletely new V8 engine for premium cars
of the future.

“It will be all aluminum," reports
Chrysler chief engineer Francois Cas-
taing. “And we're looking at a size in the
4.5-liter range."

This is the engine Chrysler will use in
its new luxury cars of the mid-"%0s. But
thereis a big “if" involved. Some top ex-
ecutives at the company are not con-
vineed that the investment in a new
engine of this type is worthwhile, While
engineers and sales people readily see
the benefits of a world elass V8, others
—mainly the infamous bean counters
—are afraid to spend the money to make
it happen.

Decision time is elose. 1t takes three
years minimum to get a new engine off
the drawing boards and into the show-
rooms. So Chrysler must move within
the next few months on this project. M

The Ultmate Performance Additive.

There are a number of things you can add to
your car to improve its performance. One of the
maost important is spark plugs.

So, imagine what you would gain by using
Bosch Platinum-The Ultimate Spark Plug.

Bosch Platinum is the only plug in the world
that uses a 99.9% pure platinum electrode engi-
neered into a revolutionary extended insulator
design. As a result, it outperforms other spark
plugs by delivering quicker starts, smoother
acceleration and improved fuel efficiency.

So if you're looking for the ultimate perfor-
mance additive, install a set of Bosch Platinum
Spark Plugs. And pour on the performance.

Don't miss your chance to win a trip to the
Bosch Spark Plug Grand Prix. See your partici-
pating Bosch Platinum retailer or service outlet.

01983 Robert Bosch Corporation, Sales Groug.

52
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BOSCH

The Ultimate Spark Plug.
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Freedom of Choice.

Visit the value end of many boat lines and it's a short
trip... one or two under-powered, under-equipped,
spartan-styled “price leaders”, also known as “entry level”
specials,

Shop the value end of the Four Winns line and you might
want to pack a lunch. Here is Freedom of Choice you've
never experienced in the affordable-priced sector.

Theres something for every boater and every aspiring
boater in the Four Winns Freedom line. .. a 150 Freedom out-
board powered bowrider... 160, 170, and 190 F reedom stern

drive and outboard powered bowriders... 170 Freedom s T LR AWINNGS
closed deck uuth'mrﬁt and stern drive models... even spa- I;::’S ﬁt-'::'_lt";hrl’g; B gt gt i

dous 195 Freedom outboard or stern drive powered cuddys, F E aclh Il.m!.:,‘.hdt.f”-,_{.w Fouir Winns (

Prices Start Under Freedom model is engineered 5 for smooth,
S7000... Way Under! | efficient, spirited — W performance from
The 150 Freedom, with design-matched OMC & Lo Cobra® stern drive

or Johnson® or Evinrude® outboard powerteams.

Bﬁdmd by Boatings Strongest Protection.
Freedom has one more big edge over everything else
d in the value class. |!‘1 backed by Four Winns exclu-
sive Winming Edge™ 3-Year Owner Protection Plan...
gl one year limited warranty, followed by two years ex-
tended protection on all major boat sys mtems and com-
onents. .. all at no extra cost. Your Four Winns Pro-
I]i'-'.t.imm] "anrinu R-Jaih:r has mmp]utc dntmts See

45 5PL Johnson® or
Evinrude® putboard. ..
AMTM stereo cassette...
built-in 12 gallon fuel e ey
tank... integrated swim |EEeErs==ras
platform and ladder... .

ski tow and in-floor ski storage... full instrumentation...
convertible top... and color-matched Four Winns Sure

FOUR WINNS

Building Boats As If Our Future Depended On It.
925 Fristie Street, Cadillac, Michigan 49601, {616} 775-1351,

*Exfudiny taves, seyeabtnitnim, isiler prejuenntim, shippdny, firiae s amd o) aguepwrend J




‘ ENTION airplane
ownership to most
people and the first

thing they envision is money
—piles of money.

But owning a flying ma-
chine doesn’t have to be all
that expensive, A good, ser-
viceable airplane ean be ob-
tained for the price of the

between $5000 and $10,000
you can own a “modern”

hawk trainer that also won't
take you to the cleaners to
operate.

Of course, the plane you
own will be far from new. But
you'll be in good company:
Half the private airplanes
flying today are over 20
years old; a quarter are more
than 30. And there's nothing
wrong with an “old™ airplane.
Properly maintained, older
| airplanes can be as safe and

reliable as much newer air-
craft (see “The Ageless Air-
| craft,” page 44, Aug. '88).

Classics for less

The kicker is that for this
same money, you can own i
classie airplane that delivers
a number of additional bene-
| fits. First and foremost, the
classic probably won't depre-
ciate. In fact, it will most

cheapest new car. Yes, for |

Cessna 150 or Piper Toma- |

e
AVIATION

Budget
Flight

BY FRED MACKERODT, Contributing Editor

Cessna 120140 tall-draggers are super classics but finding parts can be a real challenge.

likely appreciate, in some
cases substantially. Seeond,
if you pick right, you will
have an airplane that can de-
liver all—if not more—of the
speed and load carrying of
much later aviation iron.
Third, you'll own & piece of
aviation history while gain-
ing a ready-made hobby, a
great pastime and a whole
new group of like-minded
friends.

Thousands of vintage Aer-
oncas, Cessnas, Luscombes,
Pipers, Stinsons and Taylor-
eralts are available on the
market for what you'd pay
for the cheapest new Honda
Civie,

One reader’s Pacer
The experience of PM reader
Hank VanValkenburg is a
case in point. A 45-year-old
corporate jet pilot, Hank was
looking for a fun airplane to
fly on weekends. He bought
the 19560 Piper Pacer shown
on these pages for $9000,
What he got for his money
was a great looking classic
airplane with respectable
130-mph speed, a decent lev-
el of traveling comfort and
room for four passengers. He
also got a great airplane in
which to train his 15-year-old
son, Kevin, to be a pilot.
There iz no better airplane to
learn on than a tail-dragger.

Expert opinions

Like everything else, howev-
er, there are right ways and
wrong ways to go about buy-
ing vintage airplanes. To get
the scoop we spoke with
Clyde Smith Jr., an expert

§ on tube and fabric airplanes

and a consultant on Piper
Ajreraft’s new Cub kit pro-
gram (see “The Piper Cub Is

Back," page 58, Oct. "88).
Clyde had some tips.

Smith is understandably
hiased toward Pipers and he
cites a number of convineing
arguments. The main one is
product support. Piper is the
only one of the original manu-
facturers still supporting all
of its produets, both old and
new, with technical informa-
tion. Help is a phone ecall
away, (300} 72-PIPER. Al-
though parts for most vin-
tage airplanes can be found,
a wide selection of pieces for
older Pipers are readily
available through companies
like Univair Aircraft Corp. in
Aurora, Colorado, (303) 375-
BH82, and Wag-Aeroin Ly-
ons, Wisconsin, (414) 763-
9586, Parts for other vintage
aireraft can be harder to get.

Research, research,
research

Clyde's first piece of advice
to prospective buyers of vin-
tage aireraft is to do a lot of
research and legwork. Read
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Packages that make yo .%%j%‘?fq,_
family fun more affordable

. MODEL 2“ 1-1;:. Lawt'nl"nnmun Boat ® 40 HP ELEHIME&'
i il \ o or h‘lm'l- utboard
""\'fw \ STANDARD FEATURES

Y h Resimanr Clownd Coll Foam Flowmeon in OPTIONAL GUTBOARDS
1 Color-Coardiraied Evinrude or Famoon = Carpeted Battery and | 40 TL. L LoalTL, | 19 L
p B Fus TL SOEL, SOTL &0TL TOTL 0T
11 ]|\||I o Marched Scylng « 3052 Srorage Ares with Batrery Sox + Deluxe I DGETIEP
sring Grade Alumirum Allay « Samaring Console with Binsacle Conpral
11 Dmlune Upholste red and W:;t'rd:iﬂlld * 1 Full Front Lounge E.:mrrl;:k?::‘rﬂ.r

- Capnuin’y Chalr « 10 Fe. Jeats with Cannacting Srorage Bakst and  speedamecer + Valtmeter = Tachometes »
Alumirgm Windscreens * AMFM Sierec Canetie - l;:r'mr Prossure Gauge *
Canopy + Watar CCA Plywoad Deck w/limited Lifetime Upholsered Stern

Warranty « Carpet = Wheelchair Gates » Diech B
aumllmr!nﬂlh:‘l Adurminem Fasterery Tanning o
with Witerproof Underdeck Ebecorical
Conmectsom * Tramducer Mounti
Brecher = Dinerre Table mlhni'-'W:’
Seat = Full Rear Banch Seat with
MAryen ¢ Snmrn Thnmniu
Duk with Saparsce Fusl
ard Srorage
Compurtmants
el
4 & or .
YRO® "Hl"llhhl-:..ll.lﬂ (=111
Inpection = QM
SymeMachod®
Prapaller « & Gallon Fue!
Tank w/kowe

MODEI 20 20 Ft. Lowe = Fishing Pontoon Boat ®
15 HP EL Evinrude® or johnson® Qutboard
STAMDARD FEATLIRES * Upholitered Capeain’y Chair « Full Resr OFTIOMAL EQUIFMENT
Color-Coordrated Evinnude er  Bench Saat wirra = Full Rear Seat Storage Instrumen Package Incudes
m'mmmdilphq*ﬂﬂ * Livewell Aarated with Frisbwater Pump & Spasdamaier * Yolmener +
ine Grade Alurenum Alloy = Automatic Tirer « Folding Bimin Canopy Tachometar « Waer Pressure
COA Treated Weod Diath Trampduter Mounting Brackey » Stinlen * AM/FM Seeren Camens

wel Lilepvmg Lrnlrdwu'“r‘;q;- §H|lﬂdwhﬁmn" W] Lia ] o
Carpet » Water- merprood Underdech Elecerical + Liphalstered S2erm
Cannectians * Dehise Steanng Comole =/ T Dwck Pad « OMC Cobra®
Crfl Foam Flots:  Binnade Control and Yyindshield « 3 Gates = 12 Waolt Trallng

Semrr Twnnieg Deck wiSadery Rai
OUTBCARD 25 WP EL Evinrude

MODEL 89 25 el vinrideor Johnson® Outboard

STAMDARD FEATURES Bench Seat with Arms = Full Rear Seat OFTIONAL OUTRDARDS
Cm.[wﬂm:u& lwn.l-u;;‘uzr ;:IFI.'I = Livewnl! Seraed wlllhu 40EL 40TL SDREL SOTL
arhiisn Matchad Styling » wilwilar Pu & Atamatk Liviwal EMT
!-'" Lllnnl Grade Abumanym &lioy Temer = Folding Bimim Coopy = &ha"‘ﬂw1%m-
s OOk 'I'rI.u.:dend Dheck Trasmducer Meoneag Brachnr « Sounlesn e nirnum. e .,El.' ey *; f“._ _
wilimnized Lilsvime Warrasty * Stmal and Aluminem renErs with o I
* Warer Rexmmant Waiterproof Underdeck Elacorical g‘li:;!:r::?;r; E.i:&::AHJFH Steren
| | Closed Coll Foam Flomeion  Connuction « Dwluwe Steering Conicla e l‘.‘wln' Il’1 o
m Poritoon = with Binmucke Control ard Windihield =

Uphaliared 3 Gages * Carpened RBarery & Fuel ooy g i
Capian’s Chair  Storage Ared with 1 Battery Bose *
» Full Rear 1 Removable Upholstered Fold-
down Pedeatal Mounted Fishing
Feats » Dinette Table with

1Way Sear-8 Were

Trodling Matar Socket and Swub

CUTEGARD
15 HP EL Evinmede o "

OMC SymeMuched® Propeller
= & Gallon Fusl Tenk w/How

r PACKAGES COME WITH JOHNSON OR,

=24 PA g——
I.Iﬂhnsan Ponnone roTon stk doun owe veaccr. EVIITMRUIDE =

Please specify
AR CH0s l
when writing
The easy way to get on board  or phoning.” e Company ® (417) 532-9101

Ask your dealer about manthly payments. PO, Box 989 ® Interstate 44 ® Lebanon, Missouri 65536-0989
*MSRP Destination charge, dealer prep.. rigging and optional equipment additlonal. Prices applicable and financing svaiiable at participating dealers.
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AVIATION | Continued from page 54)

everything vou can get your hands on.
The Pilot's Guide To A ffordable Classics
(Tab Books, Inc., $14.95) is good for
starters. A publication called Aviation
Consumer, (203) 661-6111, has done ex-
tensive flight tests on most classies. The
“type” clubs like the Short Wing Piper
Club, (516) 273-5072, and the Cessna
120/140 Assn., (612) 652-2221, publish a
lot of excellent material.

When it comes to buying the airplane
of your dreams, there is one publication
that's a must—Trade-A -Plane. Pub-
lished three times a month, this is the bi-
ble of used airplanes. Subscriptions are
$30 per year and you can call (615) 484-
5137 for a free sample copy.

Be pi

Etudl; t';:grimes. Piper J3 Cubs are get-
ting up in price and, with 65-hp Conti-
nental engines, are low on performance,
Some like the PA14 Family Cruiser, of
which only 235 were built, have become
serious collector's items with prices up
to $50,000. The PA20 Pacer tail-drag-
ger like reader VanValkenburg's (510
are still flying) can be purchased for
around $10,000, but the tricycle-gear
Tri-Pacer version in comparable condi-
tion can be obtained for considerably
less because 5367 with the third wheel in
front are still flying. Both the Pacer and
the Tri Pacer, however, offer all of the
speed and load-carrying ability of newer
and more expensive aireraft.

When you've targeted the airplane
you want, visit the local airport and
strike up a conversation with someone
who owns one. There's only one thing
that vintage aircraft owners like almost
as much as flying their planes and that's
talking about them. Ask about eostz and
the hassles of ownership. Ask about the
availability of aireraft in the area.

Whatever you do, don't buy an air-
plane without getting some expert ad-
vice. Get a mechanic with vintage
aircraft experience and pay well to have
the airplane thoroughly inspected. Van-
Valkenburg sought out Walter May-
nard, a tube-and-fabric expert who has
a shop at Blairstown Airport in New
Jersey. Maynard pronounced the Pacer
basically sound, but his close inspection
revealed 55 “squawks,” most of which
were minor complaints.

Review the aireraft’s maintenance
logs, but don't treat these as the last
word. Some repairs are made with pens.
Check closely for manufacturer's bulle-
tins and airworthiness directives.

Areas for serious inspection inelude
the steel tube framework which can hide
rust, and the condition of the fabric,
While the fabric on VanValkenburg’s
Pacer checked out, the stabilator had to
be re-covered because it was covered
too tightly when originally done and was
cracking at the edges.

Engines are pretty straightforward.
They're the same as the ones being
made today. Parts availability is also a
snap, although prices can be hefty, The
engine in VanValkenburg's Pacer was
low-time with only 200 hours since re-
build. But an overheating problem fried
one cylinder, which cost $200 to redo.

the best
Don't buy an airplane with a high-time
engine, or one with serious problems. It
can cost as much to rebuild as the air-
plane is worth. Buy the best airplane
vou possibly ean. It will work out cheap-
erin the long run,

Check out the avionics, Make sure the
radios and other equipment, like tran-
sponders and lights, are working prop-
erly. A full set of avionics can easily cost
as much as the airplane. While some vin-
tage aircraft will come equipped with
the latest transistorized communieca-
tions equipment, others will sport old
tube boat anchors that are heavy, tough
to get parts for, and expensive to main-
tain, VanValkenburg added one used
Nareo radio (3700) and a new IT Morrow
Loran (32000) to his Pacer, which is now
certified for [FR.

With all of the squawks taken care of,
Hank VanValkenburg figures he'll have
$15,000 in his Pacer. But he diseovered
away to instantly cut his investment in
half, He found a partner: me. I know a
good investment when [ see one, and
the Pacer iz the most enjoyable invest-
ment ['ve ever made,

I'm also relearning how to fly. Tail-
draggers are a whole new ballgame,

Flying Video
When 1 originally began learning to fly
five years ago, | was a complete novice,
I didn't know how much it would cost,
where to go, what toask—younameit,
didn't know it. Getting into the airplane
for my first lesson, I didn’t even know
whether to sit in the left or right seat.
Now, King Accelerated Schools, the
leading producer of pilot training vid-
eos, has developed a unique product to
take the mystery out of flying for the
greenest of students. A $29.95 video-
tape called “Let's Go Flying” takes the
viewer by the hand and explains every-
thing that's involved. Leading off with
interviews of famous people who tell
why they fly, the 1-hour tape details
what it takes to get a license, including
what it costs and the best ways to go
about getting instruetion. It uses in-air-
craft video to show how airplanes fly
and what the individual controls do. But
the kicker of this new King video is that
it comes with a certificate, good o far at
180 flight schools across the United
States, entitling the holder to a free
flight. For more information, call King
at. (800) 854-1001. ™
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OurTest Drive
Could Be Worth

These days, shopping around for a boat,

trailer and more, for just $5,999" We've
motor and trailer package can be SPL 170, 173 and 174 packages too.
confusing with all the options on the Whether you test drive them on
market. What isn't confusing is that this water, or look them over on land, you'll
very same market is the daily business ' see how Sunbird™ SPL packages give

of the Sunbird™ Boat Company. Every you more for your dollar than other
day, we're package shopping. We shop brands.
and compare, then design and build End the confusion. For the name

what we feel is the very best in quality-
constructed, value-priced packages.
Like the SPL 150 shown, You get
the power to pull water skiers, thanks
to your choice of an Evinrude® or
Johnson® 48 SPL outboard. Plus all-
weather marine carpeting, AM/FM
cassette stereo, a convertible top, ice
chest, ski storage, teak swim platform,
boarding ladder, a rugged galvanized

of your nearest Sunhird ™ dealer, write
Sunbird™ An OMC Boat Group
Company, Dept. A, 2348 Shop Road,
Calumbia, SC 29201 or CALL TOLL
FREE 1-800-562-0330

Boat, Motor And Trailer

39, 999'

*Mavalwitune’s sagguated Bt prch i #fect i b of
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The Video
Evolution

OST of the new video
products debuting
this spring are not

what we'd call revolutionary.,
Close examination, howev-
er, does reveal a few new
wrinkles that translate into
better performance, flexibil-
ity and ease of use.

Sony, for instance, incor-
porates a few new twists into
its KPR-46DX10 and KPR-
46CX 10 projection televi-
sions that are of particular
interest to sports fans. Both
of these models are essential-
ly the same 46-in. unit, the
only difference being that the
KPR-46DX10 is mounted in-
side a eabinet,

One new twist in both
models is a split-sereen fea-
ture that puts two full-height
pictures from two different
channels side by side. Both
pictures look somewhat elon-
gated but you can still follow
the action easily. Sound can
be switched from one picture
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HOME VIDEO

BY FRANK VIZARD, Contributing Editor

to the other at the touch of a
SWAP button on the remote
control,

Sports fans will instantly
grasp the utility of the in-
stant replay feature appear-
ing on both projection TVs.
At the touch of a button, the
last 2 seconds of action can be
played back repeatedly. Did
the base runner steal second
base! You can watch the tag
over and over again.

Both projection televi-
sions have a lot of other fea-
tures more familiar in nature
such as pieture-in-picture
and channel indexing. Both
units provide an excellent
picture with a horizontal res-
olution of 600 lines. Both
models have three sets of
video inputs for plugging ina
variety of sources. Two 22-
watt amplifiers power a pair
of built-in speakers so that
the sound is as powerful as
the picture. List price is
$4500 for the cabinet-mount-

ed version and $4000 for the
free-standing unit.

Camcorders are becoming
an increasingly normal part
of the video landscape, Sev-
eral companies have added
new wrinkles that make their
products easier to use,

One welcome addition is
the CPJ810 camcorder from
Philips, Unlike the vast ma-
jority of camcorders avail-
able, the Philips CPJE10
sports a color LCD viewfind-
er. So instead of seeing im-
ages in black & white, they
can now be viewed in color,
What you see is just what
you get!

The Philips CPJ810is a
SVHS model offering 400
lines of resolution and a low-
light lux rating of 7. There's
also an 8:1 power zoom and
three high-speed shutter set-
tings. List price is 1599,

Philips, incidentally, ap-
pears to be the first on the
market with a color LCD

viewfinder but it will hardly
be the last. Sharp and others
have shown a similar produet
g0 expect one from them lat-
erin the year,

Hitachi, meanwhile, is
touting what the company
calls the first fully automatic
cameorder, the VMB-8100.
The key to this claim is a fea-
ture called “Accushot.”
Though the term seems more
appropriate in a Smith &
Wesson ad, it actually de-
scribes the cameorder's com-
puter-controlled exposure
system,

Accushot automatically
adjusts the iris and variable
high-speed shutter to pro-
vide the best possible picture
exposure at the highest prac-
tical speed.

The convenience of Accu-
shot will cost you. List price
for the SVHS VMS-8100 is
$2100.

Accushot notwithstand-
ing, most of us shoot videos
the way we would {ire a rifle,
essentially sighting down the
barrel at the target. This
stance, however, is not al-
ways practical. Canon offers
two Bmm camcorders, the
E808 and ERD, that let you
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sight the target from essentially what-
ever position works best. The viewfind-
er on both models rotates 180°. Now you
can shoot from the hip or even hold the
cameorder over your head without los-

Marine casings for Sony’s Bmm camcorders
let you make videomovies undenwater.

ing sight of the subject. The E80, witha
6X power zoom, lists for $1699 while the
EB&08 with 8X power lists for $1799.

Rieoh also offers an 8mm cameorder
with some flexibility. The eyepiece of
Ricoh’s R-620 camcorder rotates up to
80°. The R-620 lists for $1798,

The Bmm cameorders are also flexible
enough to go underwater. Sony has de-
veloped two marine packs for its
Handyeam Bmm cameorders. Both ma-
rine packs feature a built-in underwater
microphone and a wide-angle conver-

sion lens as well as two accessory shoes |

Pivoting viewfinder on Canon's new Bmm
camcorders lets you cover all the angles.

for optional underwater light=. One of
the marine packs, the MPK-VII, has a
built-in 3-in. high-contrast color LCD
sereen for monitoring the picture while
you're taping. An advanced Edit Search
feature permits playback of the taped
segments while the unit is still underwa-
ter. The MPE-VII lists for $1600 while
the second unit, the MPE-F40, liats for
F1200.

While we may venture underwater to
ghoot a video, our editing is going to be
done on dry land. Much of our editing
can be done using the cameorder itself.
Forexample, two of RCA's new full-size
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WHEN YOU LIKE YOUR COLOGNE COMFORTABLE, AND EASY TO WEAR,
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VHS camcorders have editing capabili-

ties normally associated with TV pro-
duction studios.

Both the RCA CC310 and CC320 pack
a variety of features that make editinga
videotape pretty simple. They inelude:
B Flying erase head that eliminates
video interference or noise between re-
corded segments.
B An Audio/Video Dub that allows you
toingert new video segments or record a
new soundtrack onto the tape.
B A microphone mixing feature that al-
lows you to add narration or new sounds
to an audio track already recorded.
B An Edit Search that precisely posi-
tions the tape at the start of a new re-
cording.
B A Synchro Edit button which, with

Hitachi's Super VHS camcorder adjusts expo-
sure to give the highest shutter speed.

Phillps’ Super VHS camcorder is the first with
a color LCD viewfinder.

an optional cable, allows you to use the
ecameorder with a compatible VCR to
put together an edited tape of selected
SCENEeS.

Another special feature of both of
these RCA camcorders is an animation
recording capability. With this feature
you ean animate objects such as toys,
dolls or drawings by moving them and
then shooting one frame at a time. Play-
back at normal speed provides the illu-
sion of animation. Time-lapse recording
ig alzo available, These features are
available singly in many camcorders but
when they are packaged together a for-
midable editing deviee is created.

The RCA CC320 also includes a titler/
character generator as well as 2-speed
operation. The CC320 lists for $1499
while the CC310 lists for $1399, ™
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Motorcraft maintains that this 1s not the place
for a replacement part to bite the dust.

There are lots of replacement parts, but
there’s no replacing the Peace of Mind™
that Motorcraft quality will give you.

Many drivers don't think about replace
ment parts until it’s too late.
Fortunately, the Motorcraft engi-
neers at Ford are thinking about them.
All the ume.
I Like the Motorcraft FL-1A oil filter,
z=td with a unique filtering element that
traps up to 80 percent more dirt than
- ~ other leading brands.
' Or, like their
Motorcraft Tested
‘Tough batteries with
a Lampu[er—enhanced grid design that
improves both cold cranking power
and reserve capacity.
So get Motorcraft Quality Parts,
original equipment on

all Ford, Lincoln and IVlOtOrcraft <=2

Mercury vehicles, and
maintain the perform-
ance that was in your car from the start.
Motorcraft Quality Parts are also avail-
able for all makes of cars and trucks.

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

For the Motorcraft retailer nearest

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

CIUALITY PARTS FOR QUALITY CARS™




AUTOMOBILES
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Firsthand Drive Report

ASC/NicLAREN MUSTANG

BY JOE OLDHAM, Editor-In-Chief
PM Photos by Cliff Gromer

FUNNY thing happens when makes it into a 2-seater, customizes *Never mind all that, Is it fast?”
youdrive downthe blockinan the exterior, adds special wheels The first 25 times this happens, it's

SC/McLaren cunvertlble and..." flattering. The next 50 times, it be-
Everybody looks. — . y gins to wear a bit thin, And
Everybody. after a week, you're happy

In faet, in our entire car-
testing life, we can't think of
a single car that drew as
much attention as this
give-me-a-ticket red ASC/
MeLaren. It happens every
time you're in the car. People
in other cars speed up next to
you tocheck it out. Then they
hang there, blocking traffic
while they gawk at you. Park
the car anywhere and be &
prepared for the crowd that

== e 3 when you can just drive,
R N4 : park, or gas up and get away
with just a m‘.us:l and a smile of
acknowledgement to the ad-
miring stares.

ASC, Inc., is a company
that has manufactured spe-
cial editions before, in con-
junction with several car-
makers. ASC made the 547
Buick Regal GSXs that we
wrote about in the March
§ 1987 issue (“Speed Thrills,"”
gathers around it, Pull into a page 63). ASC also makes all
?3-5 station and be prepared <% the 944 convertibles for

or a E]I]E%tll}l'l -and-answer From all angles, it's unique: dean front end [top), leather interlor  Porsche. But none of their
|above| and smooth profile [below]. specials have been as sue-

cessful, or as popular, as the

“He;.r. great car. What is

it ASC/McLaren Mustang.
“It'san ASC/McLaren.” The exterior changes
“What, exactly, is an made to the Mustang during

ASC/McLaren?" the ASC/McLaren conver-

“Well, there’s this compa-

1 : gion are very successful, so
ny, ASC, in the Detroit area,

much so that only a handful of
that takes Mustangs and people recognize the car's

chops off the roofs. Then it } E origins. Combined with the
adds special chassis bracing, ' (Please turn to puge 62)
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Exercise

BMORE EFFECTIVE By
duplicating the motion of
cross country skiing, the
world's best exercise,
NordicTrack provides the
ideal aerobic workout,

BMORE COMPLETE
Unlike bikes and
other sitdown
exXercisers,
Nordiclrack
exercises all
the body's
major muscles
for a total

body workout.
BMORE
CALORIES
BURNED In
tests at a major uni-
versity, NordicTrack
burned more calories
than an exercise bike and
a rowing machine.”
BMORE CONVENIENT
With NordicTrack, you can
exercise in the comfort of your
home. NordicTrack easily {
folds, requiring storage space
of only 17" x 23", 11

*Sciend ific vest resules included in
MordicTrack brochure.

Nnrdm rack

More with

Less

B LESS TIME Because
NordicTrack is so efficient,
you burn more calories and
get a better aerobic workout
in less time,

BNO DIETING No

other exercise
machine burns
maore calories
than NordicTrack
.. 50 you can
lose weight
faster with-
out dieting.
BNO
IMPACT
Running and
some aerobic
workouts can
cause painful and
potentially harmful
jarring. A
NordicTrack workout
is completely jarless.
BMNO SKIING EXPERI-
ENCE REQUIRED Even if
you've never skied, in a few
minutes you'll be "tracking”
yourway tobetter health.

FREE BROCHURE AND VIDEO
Call Toll Free Or Write:

1-800-328-5888

In eliunerarla 1-RA21-5HG be Casmada 10000134580
141 Jonathan Biwd. M., Chaska, MN 55318

[ Messe send free brochure
[ Also fres vides tape [| VHS [ BETA

THE BEST WAY TO FITNESS T e
e Street
- Sifer Mieolaliur I City Grate Zip
A CMIL COMPANY © 1988 MondicTrack I Pl i 1 i

“MIGHTY MITE”

“The standard of excellenc

in NMortable sawmills since 19466

Send for free liberature nows

IGHTY
MMITE |ndusines, Inc

E |.1|[|. ind, OR 97220

{(503) 288.5923%

TARBLE
PLAN

Build and enjoy this exclusive piece ol an
made of 2x4'sl A functional picnic patio
table. Everyone saated s in visual and
voice contacl. Oclagon seals 8 adulls
Lazy susan, umbrella holder. 7* 1" across.
Fully illustrated for cutling assembling,
material list. Patented. $12 check, MO,
M.C., VISA (card no. + exp. dale). USAS
Money Back Guaraniee.

THOM'S, INC. Dept.B
2012 Wilkins = Laurel, Montana 59044

b2

ASC/MLAREN MUSTANG
{Comtimedd froom page 61)

Z-seater interior and special appoint-
ments, the ASCIMEL];EH isf}g;pe—
cially with the top down, a truly
striking automobile.

So it tops the list as a conversation
piece, But is it a good car?

Since the car begins life basically as
a Mustang GT with its 5.0-liter V8 and
either 5-speed manual or 4-speed
automatic transmission, you would
expect it to be fast. And it is, running
from 0 to 60 mph in 7.5 seconds and
the quarter-mile in 15.2 seconds at 93
mph in our automatie-equipped test
car. But it's not quite as fast as a stock
Mustang GT because of the several
hundred extra pounds of chassis-stiff-
ening braces, a more complex con-
vertible-top mechanism, and sundry
other changes that add weight. Still,
it's fast enough to impress most other
drivers on the road. And you've got
the looks and exclusivity to fall back
on when you meet up with the occa-
sional garden-variety Ferrari,

Inside the ear, you feel decidedly
good. The stock Ford seats are re-
placed by leather-covered sport seats
and the leather extends to the special
steering wheel and gear-shift knob.
The custom console and other ap-
pointments are redolent of the auras
and aromas only money can buy.

Handling is a different matter.
Here, the ASC/McLaren's origins
—+the Mustang GT—show up loud and
clear. The Mustang GT is one of the
most stiffly suspended cars on the
road. And therefore, one of the rough-
est riding on bad roads. The ASC/
MeLaren suffers from the same mala-
dy. It doesn’t roll over bumps, it
bounds over them, oftentimes literal-
ly leaving the pavement for moments
at a time. (0n smooth roads, the ride
turns merely firm. And on smooth
roads at high speeis, the convertible
is solid and secure with precise
handling.

Unfortunately, the world is not all
smooth roads. The ASC/MeLaren
does not enjoy dealing with life's pot-
holes and frost heaves,

But the ASC/MeLaren is not about
storming back roads in bad weather.
No, this is a car that's about sunny
days and smooth roads, In the five
years ASC has been building the car
and selling it through select Ford
dealers, it has only made about Z300 of
them. S0 the ASC/M¢Laren is more
exclusive than, say, Ferrari and way
more exelusive than a Mercedes-Benz
B60EL.

For around $25,000, then, you can
buy yourself what amounts to the ulti-
mate ego trip. 1f you can stand the at-
tention, here’s your next car. ™
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IN'I'RODUCING

Its called a.let Mate and it was created by the Jet Mate comes with its own trailerand; because of -~
very same engineers of sun and fun who bring you its jet drive and shallow draft, you can Jaunelit just®
the world famous JET SKI" watercraft. about anywhere, But you can't get it just about any- ===

Jet Mate's got a big, reliable, powerful, Kawasaki two-  where, So call 1-800-446-JETS for the location of your
stroke engine and no-propellers jet drive. So its nimble  nearest dealer. And hurry.
and agile and fast, just like a JET SKI watercraft. Jet Mate's new, But it's already going fast.
But since it’s a boat, its dry and stable and has -
plTlnt:-.r tmmm for tl;}::t‘ fun lovers e!mtl lh{-tir gr}m: Like KMI =
fishing tackle or scuba gear. Or maybe just lunch, some v : : ) -~
cold er’mf’I drinks and a tﬁg tube of ;'.untjmln k. Get the good times wet.

. CERTIFIED
Kl s, (Y oo math (o v soeh, s g (e gy wt Mo b i £° i Bom, o P 10 1 ke —
ol ol Tty o e e e Ly w7 LT wppred e o ey mpe T et O Ry T
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SHOP TOOLS

Hits

ERE'S good news for
owners of the Shop-
smith Mark V multi-

purpose woodworking ma-
chine. Shopsmith has just
added two new tools toits
line of add-on accessories,
The tools, a biscuit joimer and
a strip sander, will fit both
Mark V models 500 and 510,

The biscuit joiner, also
known as a plate joiner, pro-
vides a quick, easy and accu-
rite way to assemble a wide
variety of basic woodwork-
ing joints, ineluding
the edge-to-edge,
edge-to-face and
miter joints, to
name a few.

The bizenit joiner
mounts onto the
spindle of the Mark
V and consists of
a metal housing,
4-in.-dia. carbide-
tipped blade, and
a spring-loaded
fence, Simply push 8
the workpiece S
against the fence £
andintothe bladeto

—

cut a semicircular |

Shopsmith
The Mar

BY JOSEPH TRUINI, Shop And Tools Editor

Apply glue to the slots and
join the parts with a football-
shaped spline, or biseuit. The
biscuits are made of com-
pressed beech and come in
three sizes: No, 0(% = 1%
m.), No. 10 (% »x 214in.), and

No, 2001 x 2%in.).

Az the compressed bis-
cuits absorb the glue, they
swell and loek in the slots.,
The biscuit joiner eomes with
a pushblock and 25 No. 20
biscuits for $99. Biscuits cost

-

glot. Then, cut a Push board against fence of biscuit joiner to  Narrow-belt strip sander tackles sanding,
matching slot in the ecut siot. Joiner mounts to spindle of Mark V' grinding and polishing chores. Variable-

mating workpiece. tool.Tool is set in the drill press posi.ion.

After cutting slots In work-

Strip sander
Transform yvour Mark V into
a versatile sander with the
addition of a Shopsmith strip
sander, A 1-in.-wide x 42-in.
abrasive belt shapes and
smooths woods, metal and
plastic. It also accepts a Ve
in.-wide belt to sand intricate
shapes and fine details,
Install a eloth polishing
belt to clean and polish cop-
per, pewter, silver, gold and
other metals, It'salso a great
way to make flatware and

speed of Mark \V lets you select beit speed.

. 7

e “:
For Internal sanding—smooth-

jewelry sparkle like new,

The zander has an 11 % 11-
in. worktable that tilts down
45% and back 5°. Besides
sanding bevels and miters,
uze the tilting table to grind
and sharpen chisels and
wondturning tools.

Additional features in-
clude an adjustable belt-
tracking knob, a sawdust
collection hookup for a shop
vacuum, interchangeable
platens and sealed ball-bear-

ing construction,
The sander
comes complete

with a 1-in.-wide
and Ye-in.-wide
platen, Y-in.-rad.
curved platen, two
sanding belts and a
grinding/sharpen-
ing belt for $169,
Shopsmith sells
separately polish-
ing belts and a wide
variety of abrasive

belts.
For some more
details, wisit a

Shopsmith store
NEeAr you or write to
Shopsmith, 3831
Image Dr., Dayton,
(OH 45414.

Here's the biscuit joiner re- Sander has the upper wheel ex-
moved from the Mark V tool. A | pleces, football-shaped blscults | ing Inside a cutout—remove | posed so that it can be used for
#-in.-dia. blade is concealed be- | Join boards. Hardwood blscults | sanding belt fromtopwheeland | contour sanding. Apply light
hind slot |armow]| In fence. | are made of compressed beech, pass through cutout inwork. pressure to avold cogging beit.
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5 sure steps

as a high-pa

fo a fast start

id

computer service iechn|c|an

1. crooee
fhﬂl'sal;ﬂorlodw

Jobs for computer service technicians
will almost double in the next 10 years,
according to the latest Department of
Labor projections. For you, that means
unlimited opportunities for sdvance
ment, & New CAreer, OF Ve a com-
puter service business of your own. 1989

But to succeed in computer service today, you need training—
complete, practical training that gives you the confidence to service any
brand of computer. You need NRI training.

Only NRl—the leader in career-building, at-home electronics training
tor 75 years—gives you practical knowledge, hands-on skill, and real-
workd experience with a powerful XT<ompatible computer you keep.
Only MR starts you with the basics, then builds your knowledge step by
step until you have everything }'uu need for a fast start as a high-paid
compulber service technician,

2-Go d

“book learning”
fo get frue hands-

|

- cbubuTER
—SERVICE
J0B

2000

learn better by
doing. 50 NRI training works
overtime (o give vou thal
invaluable practical experience.
You first read aboul the subject,
mui}ungmm agrams, schematics, and photos that make the subject even

ou do. You build, examine, remove, test, repair, replace.
You discover in or yourself the feel of the real thing, the confidence gained
only with experience.

If yoou really wanl to get ahead
in computer service, you have
o get inside a sta Th;thm
computer system. That's
why NRI ilxlyrjll.u:iesthe
powerful new Packard
Bell VXBS computer as
the centerpiece of your
hands-on training.

As you build this
fully IBM PC XT-
compatible micro
from the keyboard up,
performing key tests
and demonstrations al each stage of aswrnhl}r you actually see for
yourself how every section of your computer works.

You assemble and test your computer's “intelligent” keyboard,
install the power supply and 5% " floppy disk drive, then interface the
high-resolution monitor, But that's not all.

You go on to install a powerful 20 megabyte hard disk
drive—today's most-wanted computer peripheral—included in your
training to dramatically increase the data storage capacity of your

computer while giving vou lightning-quick data access

By getting inside this powerful computer, you

get the confidence-building, real-world experience
vour need to work with, troubleshoot, and service

today’s most widely used computer systems.

-

y

4- Make sure you've always got
someone to furn to for help

Throughout your NRI
training, you've got the
full support of your
personal NRI instructor
and the entire MRl
technical staff. Always
ready to answer your
questions and help you if
you should hit a snag,
youur instructors will
make you feel as if
you're in & classroom of
one, giving you as much time and pﬂwna.] attention as you need.

Discowver for voursell how easy NRI makes it to suc-
ceed in computer service, Send today for NRI's hig,
I (Mkpage, fullcolor catalog describing every
aspect of NRI's one-ol-a-kind computer training,
as well as training in robotics, TV /video/audio
servicing, electronic music technology, security
electronics, and other growing high-tech
career fields.

I the coupon is missing, write to: NRI
School of Electronics, McGraw-Hill Continuing
Education Center, 4401 Connecticut Averuse, NW, Washington, DCEUN&

1V 0 i rogstonnnd trderanrh oo Diviermationad Busiss hia s Uomp
'I 'l
} For career courses
| m risrakelll BRI | approved under Gl g | |
I McGraw-Hill Continuing Education Center SR b I
4401 Connecticut Avenue, NW, Washinglon, DC 20008
I EEHM ONE CATALDG ONLY [ Security Elecironics I
I i:l Compulers and Microprocessors  [] Electronic Music Techmology I

o
|
I
|

I City

e et e o e e S s e

(] Robotics
L] TV/Video/ Audio Servicing
] Data Communications

[ Digital Ebectronics Servicing
[ Computer Programming
[] Basic Electronics

Name

Address

Sate
Aceredites] by thie Natsmal Hesous Sholy Councl 100-04

Zip

i




This NEW TROY-BILT Tiller is_
ideal for 7 out of 10 U.S. Gardens!

... Yet costs about the same as a shaky front-tine t:'IIer

NOW! Legendary TROY-BILT
“JUST ONE HAND" tilling ease in a
machine that's designed perfectly for
70% of the gardens in America!

It's called the TROY-BILT “TUFFY”
Model. One third the size and weight of our
large garden TROY-BILT Tillers and one
third the price too!

Specifically designed for gardens under
750 square feet (which, according to the
Gallup Poll, includes 7 out of 10 gardens in
America), the 3HP TUFFY has the same
cast-iron, automotive style transmission
design that’s made the durability of our
larger models legendary.

ﬁ“ E:j?-"’ to Of course, it also carries
AMAAE- JOU TROY-BILT's exclusive
guide it : e

ONE HAND! Warranty&

g

|CALL OR WRITE FOR THESE| | G n -

And the TUFFY per-
forms in your garden
just the way a TROY-
BILT should. It will
work wonders build-
ing your soil by . B
power composting in |, & L& 1
all sorts of organic
matter. It will save
you hours of time
otherwise spent
preparing a seed bed.
It will also keep your
garden weed free and

ka stru gg!e with a
shaky froni-tine tiller
like this, when now for
about the same price
you can enjoy the
“JUST ONE HAND"
looking great all sea- ease of a genuine rear

son long! tine TROY-BILT TUFFY!

So why not send for the latest Troy-Bilt
catalogs shown below (no matter what size
garden you have--they contain the full
story of our entire line-up, from the new
3HP TUFFY to our 8 HP Professional
Model) and get the facts for yourself.

HH T 'I.i

o i o e 7 Y b

REA'I'

-—._

VALUABLE CATALOGS
YOURS FREE

| " _1-800-268-1300

IR

oy g

Fﬁr }

'\H"1 1.

N e

Troy, NY 12180

[0 YES! Please send me your FREE TROY-BILT
"Great Gardens” Tiller Catalog and Troy-Bilt Way
of Gardening book, including full details on all
TROY-BILT models, l=.rj__L and small, Factory

direct prices and special savings now in effect,

F oy N

Name —
Address
City
State




,mab

Be ere
-.- -:/,u—-w—-_. .--_-:.

Carrier ..aurr:‘ha[! Strikaa!
Scyiet Alrcraft Up Cloas!
High Ftying Spy Planzsl

.. .Angd Much Morel

Stand an F-15 Eagle on its tail, and feel

ts twin 23,000 Ib. thrust engines and after-
burners rocket you to 60,000 ft.| Catapult
off aflat top in an F-14 Tomeal, roaring
from O to 170 mph in just 3 seconds!

Mow you can experience the thrill of
fiying the most formidable combat aircraft
inthewarld —planes of electrifying capabili-
lies, astonishing supersonic speeds, and
dazzling arrays of weaponny. It's all in a new,
all-action video library, IN THE COCKPIT
Fealuring spectacular combat footage and
narration written by leading experts on
military aviation.

Six Action-Packed Videos

You'll receive six exciting videos, filled with
authentic, breathtaking action. Goon a
mission aboard the finest reconnalssanca
aircraft built, the incredible SR-71 Blackbird
in Spies in the Skies. Fly with dedicated
spy planes like the ones used over Cuba
and Vietnam. In Red Star see close-ups
of the new Soviet Mig-29. See the Famous
Hind and Halo attack helicopters in re-
markable footage from Nicaragua and
Afghanistan. Fly carrier launched air strikes
against Morth Vietnam in Flat Tops, and
search for Soviet submarines in the Hawkeye,
In Eagles in the Sky, fire Phoenix
missiles from the Navy's F-14 Tomcat, and

Wd Tﬁe/lﬂnsuwe me pomb
L e

=_._.r

A Sug3 o 127

IN THE COCKPI T

FlA-18 HORNET

AM-64 APACHE

fiy the Air Force's F-15 Eagle and F-16
Falcon on air superiority missions. In Fly
Low, Hit Hard see ground attack action in
Viatnam with the nimble A-4 Skyhawk
and the most feared ground attack aircraft
in the world like the Thunderbalt Il and

the battie-proven Israeli Kfir. And in Target
Tank, witness combat helicopter action
on the modern battiefieid.

Attractively Priced,
Convenient Monthly instaliments

IN THE COCKPIT is available exciusively
from Easton Press Video. Each set of six
videos-60 minutes each- comes in a hand-
some library case and is priced at just
$149.75" payable in convenient monthly
installments. To order, simply return the
attached coupon or call the Toll-Frea num-
ber. f you are not totally satisfied, return
your set within 15 days for a full refund.
Order today to avoid disappointment!

plus 4.75 shipping/andiing per set

CALL TOLL FREE 1-800-367-4534
In Cann. call: 1-855-8717

Af}tﬂh‘ fu/(he wérrd/

" T, — -

Fd

Easton Press Video
47 Righards Avenue
Morwalk, Conn. 06857
For Fastest Service Call Toll-Free: 1-800-367-4534
In Conn, call; 1-855-8717

Yes! Pleasa send mo tha (N THE COCKPIT
video library. | understand anly VHS format
iz avallable.

M
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CityBlira/ Tip

Saynadune

LA ey subgecd o anoepsance|
Charge each of 6 equal monthly installments
of $25.75" lo my credit card:

WBA T MastarCard T Amencan Exproas T Diners Ciub

Crodit Card Ma Exp Date
1| prefer not to use a credit card and will
pay by check. Enclosed s my deposil of
S$50.00°. | will pay the balance of $104.50% in
threa monthly installments of 534 83" each.

Allow 3 to § wpoks for ghipmoent
*CT roaidenia s Tis% saies tax 137



M ERADIO offers a
smorgasbord of mu-
sic and entertain-

ment from which we ean
sample endlessly. New art-
ists, old favorites, different
genres, obscure endeavors
and commentary on just
about everything can be
tuned in at will. If an oppor-
tunity exists to improve your
FM reception, you should
seize it immediately.

The best way Lo improve
FM reception is to use a good
antenna, Most receivers and
tuners come with a large, T-
shaped, dipole wire antenna
that needs to be extended
fully to operate at its full po-
tential. Unless you're very
lucky and able to hide it be-
hind a boukease, you'll have
to live with it tacked to the
wall in full view. Your ineli-
nation will be to not use an
antenna at all.

Following vour inclination
iz 4 definite mistake, Results
will vary according to geo-
graphie location, but a quick
test using a typical hi-fi re-
ceiver {llustrates the izsue.
With the dipole antenna
hooked up, 38 FM signals
were discerned. Without the
antenna, only 17 signals
could be received.

AUDIO

BY FRANK VIZARD, Contributing Editor

The dipole antenna,
though, is not technology's
best answer to FM recep-
tion, Recent technology ean
do better in the looks depart-
ment as well, Purists may
gay that an outdoor FM an-
tenna represents the best
solution, but many of us re-
quire an indoor solution to
improve FM performance.
Sueh a solution does exist.

Active circuitry

The manufacturers of quali-
ty, indoor FM antennas
would like you to think of
their products as another
component in your audio sys-
tem. That's not hard to do,
considering these products
are more effective and more
physically imposing than a
dipole antenna. They also
cost a lot more.

While a number of models
are available, two of the
newest FM indoor antennas
are the L5-4 from Parsee
(260) and = (that's the Greek
letter “pi”) by Terk ($85). Do
these produets improve FM
reception? Most definitely.

The LS-4 and = are made
by different companies, but
the FM enhancement cireuit-
ry in both products is de-
signed by the same man.

Larry Schotz is an inde-
pendent designer/inventor
whose name has been associ-
ated with FM tuners made
by Nakamichi, Proton,
NAD, Crown, Sherwood and
Tandberg.

Both antennas work simi-
larly in that they use transis-
torsand AC power toamplify
and strengthen the FM sig-
nal. The trick is to amplify
the FM signal while keeping
unwanted noise levels low,
Larry Schotz suceeeds admi-
rably in this regard,

The most obvious differ-
ence between the LS4 and =
antennas is their shape. The
Parsee LS-4 is a vertically
oriented column standing
17% in. tall. Inits vertical po-
gition, the LS-4 can receive
signals coming {rom any di-
rection. The L5-4 can also be
placed flat for use in a very
directional manner in order
to receive extremely weak
signals, A gain control is in-
cluded so that you ean ampli-
fy the signal as needed.

Small, not simple
The Terk « is more unusually
shaped, taking the form of a
dise not mueh larger thana
compact disc, The = per-
forms as an omnidirectional
antenna when laid flat
—which means it has a
height of about only 1% in,
When arrayed vertically and
rotated, the = operates very
directionally. Unlike the LS-
4, the n doesn't have gain
controls. This is a compro-
mise reached with space limi-
tations in mind.

How well the Parsec and
Terk antennas work is evi-
dent from a hands-on eval-

Better FM |
Reception

Parsec’s LS-4 FM antenna resem-
bles a modern-art sculpture.

uation, uging a receiver's
signal-strength meter to
compare the relative merits
of the Terk, Parsec and stand-
ard dipole antennas.

Range and clarity
Both the Parsee LS54 and the
Terk = performed in a man-
ner that was clearly superior
to the dipole antenna. Terk's
= pulled in nine previously
unheard radio stations, and
improved the clarity of the 38
already received with a di-
pole. The Parsec LS-4 deliv-
ered a dozen new signals, and
significantly improved the
signal strength of all the rest,
The extra stations and the
improved clarity can be at-
tributed to the L5-4's uzer-
adjustable gain control.
These results will vary
from location to location de-
pending upon your proximity
to various radio stations, The
real point is that both anten-
nas offer a very significant
improvement in the quantity
and guality of FM reception.
The w from Terk is a particu-
larly amazing achievement
given its small size. Sheer
gize and the presence of gain
controls seems to give the
L5-4 a slight edge in per-
formance. The size differ-
ence of the Terk =, however,
seems to be a more than ac-
ceptable tradeof. ™
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CHOOSE UPTO $300 OFF A
JOHN DEERE, &zt

an urab e welded steel frames. And
This spring John Deere lawn tractors ifOu can now discount one $300 or get a
and riding mowers come with a choiceof  lawn edger, blower or trimmer.
generous price reductions, or a variety of Even our economical new STX
valuable accessories at no extra cost. Tractors with high-torque 9 or 121 hp
Take the 100 Series Lawn Tractors with engines and convenient, shift-on-the-go
5-speed or hydrostatic transmissionsand ~ transmissions (already pnced $600 lower

14-17 hp overhead-valve engines. You've  than any of our other tractors), are down
got a choice of a $150 discount or atrim-  another $100. Unless

mer, 42-inch blade or 6-gallon sprayer.
Or choose between a $200 cash re- 50 Dump Cart with
duction on a John Deere 200 Series Lawn g%ﬁe‘?ﬁ?ﬁm

and Galrgeggn’fractﬂr ora tr%rlr::mer, dungg

cart or on s . 1 heseru

200 Senes’ﬁ‘actﬂg;:dﬂy;‘le with e

smooth 14-18 hp engines, 6-speed

or hydrostatic transmissions and

durable, full-le steel frames.
Our top of the line 300 and

*No monthly payment and no finance Lh.l'].:L during first %0 days. 19.8% APR (except as otherwise reguined by law ). S0-cent minimum
monthly fnance change after 00 daye, 10% down payment requined.




you prefer a utility cart, trimmer or 50 technicians, As always, you can get 90

percent off a rear bagger. days same as cash during Deere Season
You've got 'til May 31, 1989 to get with your John Deere Credit Card*
these ains, and years and years to en- if you've been stalking a Deere,

joy them. Two of those years are backed  now's the time to move in on one. To
by the best warranty in the business. And locate your nearest participating John
you'll always have expert, Deere dealer, call 1-800-544-2122.
ON-premises service

wiig ?ﬁm m
aor 1106 Trimmer with $TX
Suggested List 5235.00 3ﬂl}GTrimu3:r with or Riding Mowers
300 or 400 Series Tractors Suggested Lise $139.00

No, 3K Lawn Edger Sugpested List §369.00
with 300 or 400

15-Gallon Sprayer with ™*
== 200 Series Tractors .
Sugzested List §299.00

C—

Sugges : Suggested Lisc §399.00 200 Series Tractors 100 Series Tractors
Sugpestad List $260.00 Suggested List $215.00

OR CHOOSE ONE OF THESE



OUR NEW 1989 WALK-BEHIND.

[FYOU DONT LOVE I'l; BRING IT BACK.

Weve got somuch confi-  rugged construction, durable
dence in your appreciation for  quick-start engine, Erapeecl shift-
the finer things in lawn mow- on-the-go transmission and
ing, that we're willing to let convenient rear bagger, we'll
you take our new walk-behind gy give you a full refund.
down the garden path — N When you get behmd
without any commitment, <=—="——- it, you'll see why
If within a month you “*-?— — ——— were not too wor-

haven' fallen for its nghl — -~ ried about that. |omoeene)
- NOTHING RUNS LIKE A DEERE

Purchase by August 31, 1989,




CLLg iy ST | Populas

AUTOMOBILES ﬁ

DREAM TODAY

Auto Bhow (you used to know it as the good old Detroit
Autao Show) suggests that a new erais at hand. Instead
of the old show ethic—seeing is dreaming—the new De-
) troit show seems to be saying what you see is what you
"' . p it - } 4 X “ﬁltm

other dimension, but rarely does eem b I}etrmt is finally stepping up to its Iung-neglected
substance to go with the seductive exteriors. claim as a world eenter for automotive design, and the

However, the recent North American Intersnational new International Car Show introduced more than a
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' DREAM TODAY,

DRIVE TOMORROW

dozen new vehi-
cles and engines that ,
will soon be seen on the
street. While the displays of
top imports from Europe and
Japan made the greatly expand-
ed show legitimately internation-
al in scope, it was hardware
stamped Made in USA that stole the
attention of public and industry insid-
ers alike.

It's hard to say why we're seeing
this new emphasis on producible show
cars, Maybe today's show-goers
aren't content to merely dream. May-
be the automakers are just getting
smarter. But whatever the reaszon,
we won't have to wait until forever to
drive the cars of our dreams, 1f insid-
er claims are correct, 4 good many of
these cars will show up in our
driveways—and sooner than we
might think.

Taken from the Detroit show and
elsewhere, here are the highlights of
the styvling and engineering features
vou ean look for in tomorrow's cars,

=

'BUICK ESSENCE =~

— =

Dodge Viper RT/10
Here's one that could easily be the
star of any car show, with its XKE-
like front end, Cobra rear and V10 en-
rine. The Viper is elassic simplicity
personified, with a front-engine/rear-
drive chassis and five exhaust head-
ers snaking through a break in the
front fender,

The combination of high-tech
horsepower and muscular styling
can't help but stir the blood of any
sports car alicionado, and it's elear
that at least some elements of this car

70

DODGE VIPER

—specifically, its powertrain—will be
in production soon. As for the whole
package, that decision is still to be
made by Chrysler top management.
Ifit's given the go-ahead soon, Vipers
could begin eruising American high-
ways by as early as model year 1992,

OLDSMOBILE
—x AEROTECH I

(all glags panels save for the wind-
shield are removable), and a high-per-
formance 3.0-liter engine are sure
attention-getters.

Oldsmobile
Aerotech ll

Just two years ago
Oldsmobile was se-
riously planning to
bring this unusual
design to market.
But the results of
consumer clinics
held in tight securi-
ty showed that the
elongated rear com-
partment with its clam-
shell doors was just too
radical for a faney station wag-
on buyer,

Instead, Olds gets its own all-pur-
pose van, the Silhouette, and a ver-
gion of the more prosaic 3-10 Blazer.
Patterned after Olds’ closed-course
speed record Aerotech single-seater,
the new concept model stands just 48
in. high but seats four passengers.
Under the hood is a supercharged
1

e

Pontiac Stinger
Sometime in the future and some-
where between an 8-10 Blazer and
Suzuki Samurai there is a place for a
model like this 4-wheel-drive “multi-
purpose passenger vehicle.” The fu-
ture in this case is no more than two
yvears away, according to Pontiae in-
siders,

As for type, call it multifun, and you
can't go far wrong, The smoothly rug-
ged advanced styling, 16-in. front
tires, 158-in. rears, innovative body

Dodge Viper roadster Is a "60s throw-
back for tomorrow with front-mount-
ed V10 engine and rear drive. Olds
| Aerotech Il uses name and super-
charged Quad 4 engine of closed-
course record car. Buick Essence is all
but production-ready, according to di-
vision executives. Cadillac Solitaire se-
dan combines not-gquite-ready-for-
proeduction technology with an all-
new V12 engine.
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version of the 2,3-liter Quad 4 engine
capable of producing 230 horsepower,
and of all the Olds Aerotech’s many
features this is the one that will see
production first.

MERCURY
B CONCEPT 50
Buick Essence
It doesn't take a design specialist to

see that the Essence is virtually pro-
duetion-ready as it stands, GM offi-

cials readily admit that the Essence is

a car that, with little change,
will be on the market within
three years.

Essence is definitely slat-
ed to be a luxury sedan that
will be the flagship of
Buick's full-size sedans. A
185-hp version of the GM 3.8-liter V6
provides power to the front wheels
through a beefed up version of GM's
THM440 4-zpeed automatic,

With an overall length of 210.1 in.,
Essence is over a foot longer than to-
day’s biggest Buick. Wheelbase is 3
in. longer, at 113.8 in. Could this be
the car that Buick will use to resur-
rect the Roadmaster nameplate?

Ford Splash

Described by some as a grounded fly-
ing saucer, the Splash isn't as frivo-
lous as it looks. Automakers are going
into the fun car realm ina big way, and
the Splash, with provisions for all-
wheel drive and ad- .
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Sprightly little Splash Is Ford™s fun
entry, while Concept 50 could
become Mercury’'s ver-
sion of Probe. Chrys-

ler Millennium is a
rolling safety lab.

sion decides to do with the much-
delayed Capri. The Concept 50 rides
on & 102.6-in. wheelbase, 3 in. longer
than Probe, but has the same overall
length—177.4in.

Mercury officials elaim the car
could be built with a V6 engine and all-
wheel drive, which would certainly
set it apart from its Ford cousin. De-

ENNIUM

justable suspension, is just one of
several that turned up in Detroit.

Overall length is a tidy 143 in., ona
83-in, wheelbase, According to Ford,
the Splash will lend itself to all sorts of
sports-oriented pastimes, becoming
“a scuba, ski or surfing vehicle, a
sports car or even a weekend snow
gkiing” getaway machine, as the driv-
er wishes,

Mercury Concept 50

Mercury could turn out this Ford
Probe clone in a matter of months, but
vou won't gee it in any showrooms
that soon, depending on what the divi-

sign distinetions inelude a rear hateh
designed into a notehback shape and
exhaust outlets fared into the rear
bumper.

Chrysler Millennium
Billed as a safety car of the future,
Millennium offers an unusual combi-
nation of advanced exterior styling
and innovative chassis. Among its
safety features: Active suspension for
better control over all types of terrain
and surfaces, traction control, anti-
submarine seats that hold passengers
in place during crashes, rain-sensitive
wipers, blind-spot radar, collision
alert, air bags and infrared vision for
low-vigibility driving,

The 4-door sedan is midrange in
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V DREAM TODAY, DRIVE TOMORROW

gize, with a length of 194.7 in., but
near the class of a limousine in wheel-
base with a span of 122 in, Chrysler
claims the Millennium is an evolution-
ary update on its Lamborghini Porto-
fino show car of a year earlier. Its
safety equipment will probably be in-
troduced piecemeal in future Chrys-
ler models, while the exterior design
is said to be a portent of early "90s
Chrysler produocts.

Cadillac Solitaire

Cadillae built its first concept car, a
single-cylinder coupe, in 1905. It was
used to examine the feasibility of
building an enclosed car body. A year
later the car, called the Osceola, was
in production.

Solitaire won't get into production
quite that soon, but many of its fea-
tures are surely slated to show up by
the mid-1990s. The long, sloping hood
and eggerate grille are slated for El-
dorados and Sevilles in two yvears,
while itg all-aluminum V12 engine
may very well be ready for a next-
generation Allante, which is expected
to come along in 19495,

The Lotus-designed V12is rated
at 430 hp, from 6.6 liters (401
cu. in. ).

There are no mirrors on
the Solitaire, inside or out
—viden cameras are as-
signed to the rearview
duty. Solitaire’s doors are
the longest ever made at GM.
They swing out and forward on
special hinge arms that allow easy

2

MOUTH
SPEEDSTER

entrance to the passenger compart-
ment, without requiring excessive
space around the vehicle to do so.

Chevrolet Camaro

You will see this IROC Camaro on the
street in less than three years, That's
a promise from Chevy insiders, who
claim that the concept car and Ponti-
ac's Banshee show car will be little
changed between here and produe-
tion.

Dramatic styling isn't the only fea-
ture to watch for. Powerful dohe V6
and V8 engines, rear-wheel drive and
arugged chassis updated from today's
car are also part of the plan.

Compared with today's Camaro,
the wheelbase will be 3 in. longer (at
104 in.), but length has been reduced
by nearly 6in. to 186.4 in,

Plymouth Speedster

If you're in the 18-to-25 age range and
like the combination of sports cars and
matoreveles, the Speedster from
Ply mouth should be right

up your alley—aor o
maybe evenin
VOur garage.

CHEVROLET
CAMARO IROC-Z

Camaro IROC-Z debuted in California and |s
expected to reach production almost as-is.
Plymouth Speedster s washable inslde and
out. Jeep Cherokee Aero differs from future
production model only in lower body trim.

The inside is a molded plastic tub
decorated with “wet suit" upholstery
and movable plastic controls that can
b hosed out when you're washing the
outside. The Speedster shown at De-
troit used a 4-cvlinder motoreyele en-
gine mounted behind the rear seats
and driving the rear wheels,

The car is tiny, Overall length is
130.2 in., a foot shorter than the Su-
zuki Sidekick, while the wheelbase 1s
a puddle-jumping 82 in.

Jeep Concept |

Based on the current Cherokee, the
Coneept I 1s a thinly disguised look at
the real Cherokee for 1991. Take
away the oversize bumper/grille and
you have what Jeep will offer along-
side the Cherokee as a premium
model.

Insiders look for Dodge dealers to
have their own version of this vehicle,
Styling highlights not readily appar-
ent are 17-in. cast alloy wheels and
lower body cladding all around,

One secret this show special lets out
of the bag: The future Cherokee will
be 10in. longerat 175.9in. and ride on
a wheelbase that's 5.5 in. longer than
today's 105.9 in. The added length will
allow wider doors for both front and
rear passengers, as well as more inte-
rior volume.

JEEP
CONCEPTI
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The “little black book” needs batteries now as portable, computerized
-electronic notebooks pack a mountain of paper in your shirt pocket.

BY FRANKVIZARD, Contributing Editor

ERE'S a saying about having the
whole world in the palm of your hand.
not fit into the palm
rally, but just about ev-
w about it now can be
red in a pocket-size electronic device that is
sily gripped by even the smallest fingers,

Well, the world
B of your hand, li
iing you need to

What look like a buneh of faney pocket ealeula-
tors are really the first of what may be called per-
sonalized computers. At the forefront of this
develnil’ig‘g; technology are companies such as
Sharp, Psion and Cuasio—and a multitude of other
companies have designs, The most advanced of
their "digital diaries” can exchange data with full-
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You can enter notes or
sketches directly into
the memory of Casio’s
IF-B000 Digital Diary
by applying the soft-
tipped stylus against
the unit's combination
LED screen and tablet.
Cursor arrows, on right-

hand panel, let you
expand the drawing

area up, down
or sideways.

fledged computers. But even ma-
chines lacking the ability to interface
with other computers ean provide you
with a library of information at the
touch of a button.

The appeal of machines like the
Sharp Wizard, Psion Organiser 11,
and the Casio Digital Diary lies in
their smallness. Moreover, these
handheld devices are simpler to use
than regular computers, thereby giv-
ing users a comfortable level of psy-
chological eontrol. Unlike personal
computers and the varied software
they use to perform a variety of func-
tions, "pocket smart” devices are un-
complicated. Learning to operate
them is like driving a car: Onee you
can drive one car, you can generally
drive them all.

Wiz Kid

The Sharp Wizard ($300) is the
newest piece of pocket smarts avail-
able. The Wizard (shown on the
preceding page with its thesaurus/
dictionary and travel/language trans-
lator cards) packs an appointment dia-
r]y. calendar, phone directory, world
clock and a notepad into a4 * 6-in,
package weighing just 8 ounces. The
J2KB (kilobytes) memory is roughly

74

the equivalent of 16 pages of double-
spaced typed text.

hese are just the built-in func-
tions, though. The Wizard unfolds
like the sweep of Merlin's arm to re-
veal a keyboard on the right and a
display screen on the left. The liquid-
erystal display sereen presents infor-
mation in a 16-character X B-line or
1(-character X 4-line configuration
for easy reading. But below the dis-
Elay screen is a card port that is the

ey to the Wizard's power.

Sharp has developed several inte-
grated eircuit software cards that
slide into the card port and turn the
general-purpose Wizard into a spe-
cialized machine. Slide in the credit-
card-size dictionary/thesaurus
programs for example, and you will
have access to an 87,000-word base
derived from the A merican Herifage
dictionary and a thesaurus with
500,000 synonyms listed under 42,000
headings.

Other cards available include a
time-management system for orga-
nizing your work load, an 8-language
translator, and a program for expense
aceount reporting. Additional cards
dedicated to finance, science, travel
—even games and wine lists— are on

the development agenda, says Sharp.
The company also plans to offer mem-
ory expansion cards that will store
data like blank ﬂupﬁ}r disks. Card

prices will vary. The dictionary/
thesaurus card costs $130, for in-
stunee, while the language translator
card lists for $100.

The Wizard can communicate with
others of its kind, and with personal
computers, thrma:.fh an RS-232 con-
nector jack concealed in the top of the
machine. The Wizard also can be con-
nected to a printer and a cassette
player available from Sharp. A com-
munications card that will allow the
Wizard to interface with fax ma-
chines, paging devices and similar
communications tools is in the works,
The printer lists for $170. Prices on
the other accessories are not yet
available,

All of the data stored in the Wizard
can be protected by a secret code
known only to you. Backup batteries
to the Wizard's two lithium batteries
ensure continuous operation and pre-
vent memory loss for up to two years.

Pocket computer

Psion Organiser 11 is similar in con-
cept to Sharp’s Wizard, although
there are differences in methodology.
The Psion Organiser I1 ($250) weighs
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in at 9 ounces and measures 5.6 x 3
in., but at 1.1in. is slightly thicker
than the Wizard.

The Organiser II's display screen is
always visible at the top of the ma-
chine like a wide robotic eve, Invizible
until you slide down its protective
case is the unit's 36-button keyboard.
Like a typewriter, each key has a dual
function when the SHIFT button is en-
gaged. , _

From an operating standpoint, the
Psion Organiser II has the look and
feel of a computer. The machine has
its own programming language,
called DlEL , that allows you to cus-
tomize the Organiser 11 to a specifie
task, no matter how esoteric. Like the
Wizard, the Organiser [1 can swap
data with a computer through the use
of an optional connector.

The Organiser I1 offers ealculator,
calendar and diary functions in addi-
tion to 32KB of programmable memao-
ry. Over 200 entries are possible, with
each entry a maximum of 16 lines or
256-characters long. Information is
presented two lines at a time on the
display sereen,

The key to the Organiser [I's versa-
tility is the variety of Datapaks that
plug into two ports located on the side
of the machine. Datapaks covering fi-
nance, travel, math and spelling are
among the specialty items available.
Like 51& Wizard IC cards, Datapaks
vary in price, ranging from a low of
£50 for wordprocessing, financial and
spelling programs to a high of $130 for
a travel Datapak that includes a lan-
guage translator.

More important, perhaps, is the
availability of Datapaks that increase
the Organiser 1I's built-in memory.
Extra memory is available in 16KB,
32KB, 64KB and 128KB sizes listing
for $30, 350, $90 and 3150, respective-
ly. Separate Datapaks can then be
used for different subjects of your
own choosing.

Datapaks do differ from the Organ-
iser I1's built-in memory, however.
When information is entered into the
Organiser II's memory it can be
erased when you choose. This isn't
true of Datapaks: Information en-
tered into a Datapak cannot be erased
easily. To clear and reuse a Datapak
you need what Psion calls a format-
ter—a machine that clears the Data-
pak by controlled exposure to
ultraviolet light. The Psion formatter
lists for $80.

Psion offers a number of other ac-
cessories to maximize the Organiser
IT’s flexibility. These accessories in-
clude a printer, a laser scanner, a bar
code reader, telephone modem and a
variety of appropriate adapters and
cables. There's also an optional 110-
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volt AC adapter to supplement the
unit's 8-volt battery. A separate pro-
gramming guide is also available from
the company.,

The write stuff
Casio, the electronics firm that coined
the term digital diary, offers several
products that perform functions simi-
lar to those of the Wizard and the
Organiser II. But the company's IF-
8000 Digital Diary ($180) provides a
feature that is entirely unique: It lets
you write or draw by hand, just the
way you would with pencil and paper.

This graphic capability makes up
for the gli:ltal Diary's short memory
—just 15,328 characters, about half
the Wizard’s capacity. The memory
isn't expandable, nor can the IF-8000
interface with computers. But it is
lighter and slimmer than Sharp's or
Psion’s entry, weighing in at 7 ounces
and measuring 5% x 3% in. Similarly
to the Wizard, the IF-8000 interface
opens like a little book, and at first
glance appears to be two separate ma-
chines.

On the left side is the liquid-crystal
display area and a numerical key-
board that contains several function
buttons. The LCD sereen presents a
16-column, 8-line information dis-
play. The function buttons access
the telephone directory, memo,
schedule and calendar modes.
There's also a button to be used
for entering a secret code if you
want to keep your data away
from prying eyes. When the
Digital Diary is turned on, it
automatically enters the caleu-
lator mode.

On the right side is another,
thinner keyboard that appears
to be no more substantial than
a flap, but it is this flap that
gives the Digital Diary its spe-
cial characteristics.

In a word, the Digital Di-
ary allows you to write or
draw. Data can be entered

The LCD readout of the Psion
Organiser Il offers a 2-line
display of 16 characters each.

DIGITAL DIARIES ‘

using the keyboards, but by using the
supplied pen, data such as maps,
sketches and diagrams can be stored
as well.

As you move the pen over the
touch-sensitive screen, it touches a
grid of tiny squares that turn black
upon contact., Drawings can be made
with thick or thin lines. Lines can also
be erased.

An expanded screen size function
allows you to draw a map, for exam-
ple, the size of four sereens. All youdo
18 seroll up, down, right or left to view
the desired portion of the map.

The Casio Digital Diary, Sharp
Wizard and Psion Organiger II are
representative of the type of pocket
smarts that have universal applica-
tions. Besides these, there is ariarge
selection of dedicated devices that
perform specialized functions.

For example, several manufactur-
ers offer credit-card size memory de-
vices for storing telephone numlgers.
The same is true for devices that will
check the proper spelling of a word.

You can learn a lot about people by
what they carry around in their pock-
ets, as the old saying goes. Anyone
carrying a piece of pocket emarts will
give someone a lot to learn. ™
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COMPARISON TEST

marches m loose formation

voy of elouds that
mmrmlrm by an effshore storm lighter-
than-air squadrons pass in front of the Sun and

with rain, The wind, however, is constant l-l'l-ﬂ-i'li'hlpﬁ up

anda relentless d-ft.chop,

P'm in the nﬁdﬂie of this wéath#q; -;Lﬁm Glhid, ligh-
Spedy Iuﬂﬂll-i,;'l’!llm B’ﬂl’ialhgmmﬂ‘lfﬂﬁ oi Elliott KheV
to Key Riseayne, i distance of more than 40 miles. As. 1
i:l:nst'thmugh rollers stucked upin blusweter Channels,
© and stream over Wwﬁereﬂ by only a breath of wa-

tor Tmhrrlnrl*hwvemLhL;. ol this grutsy center-conanle

boat, Atd-pius mph, the20-footer Tnumhﬂ vegularly,
hut linds softly on the stern. Salt spray fies well nway
fﬂ}ﬂ'thh driver, llngldentaliy, T eampleted the 40-mile

rin, emAmE down bme for "mu&lingmd huymg Sl
plies, in 80 minutes, )

Heading for open sea {from left to right ).
Boston Whaler Outrage 20, Pursuit 2100 Center
Comsole, Grady-\White 204 Fisherman, Wellcraft
20 Fish and Stratos 200 CC,

! s] Eqmmmwman&ing
umna aUNEHINE pours. t.hrnugi‘n whias e P Lest Feam braught together Bue of these wave-

mt;h*it on and off like u ight bulb. Auvtimes, they pelt us

busters, equipped with 200-hplohnson outboards, fora
eomparison-test and to see how rugged they really are. In-
aﬂﬂitlﬂn Lo long runs in Bmm;rmr Bay, we blasted outof.
Covernment. Cut Lo hang-outinone of Nerth-America's

Jmmmmm-m Gulf Stream, For three duys
we tedbom wcee g, Slopwateh and mensarine

g boput the leet through a battery of tests.
Here's what we found.-

Grady-White 204 Fisherman

Three contenters finished the test in a virtual tie
for top hionors, Yet 4 test winner emergoed because
each bout had a distinetive character and philoso-
phy of désign. Although eraftsmanship and per-
fapmance levelswere similbar for Lhe top thiee, the
Grady-White 204 Ficherman couid not be denied
‘the test-w inner's LEON T
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The 204 Fisherman was the fleet
leader in hull performance, with firsts
in acceleration and performance
course time. It was a close second in
top-end speed.

Fit and finish was also outstanding
(tied for first). Craftsman-like touch-
es include through-bolted hinges,
heavy-duty bow rail, rub rail and
cleats, built-in tackle box and ice
chest, and 10 rod holders. Certain ele-
ments could be improved, such as
stowage space (fleet's smallest) and
bulky console. But hull reentry was
among the best, just not as smooth as
inother Grady-White models,

Still, for overall fishability, zeawor-
thiness and fishfighting design, the
204 Fisherman is second to none.

WELLCRAFT 20 FISH

Boston Whaler
Outrage 20

No boat in the fleet iz better built than
the Outrage 20, which virtually tied
the Grady-White in overall excel-
lence. But two elements kept it back
from the top spot—higher price and
minimalist center console.

Performance was outstanding,
with first-place ranking in top-end
speed and second in hole shot and per-
formance course time. It elearly
pulled away from the pack, however,
in the open sea. Hull reentry and
gpray deflection were sensational,

Fit and finish, as mentioned, are
peerless. Features of note are welded
stainless-steel bow rail, heavy-duty

TESTPARAMETERS

Each boat was propped and tuned by
technicians from Johnson. Speed and
timing data were collected in Biscayne
Bay. They are the result of averaging
four test runs in protected water for
each boat with two adults aboard and
matched fuel loads. Performance

was a 's-mile figure eight.
Seaworthiness was judged by
performance in the Atlantic Ocean.

course, which began from a dead stop,

cleats, thick rub rail, 10 holders for
rods and through-bolted hinges.

No doubt, the small center console
is intentional, as is the lifting eye in
forward deck area (for use as a yacht
tender). But the small console allows
minimal space for stowage and elec-
tronics. In addition, the windsereen
was too low to protect driver's eyes
during a rainstorm.

The Outrage 20 sports the fleet's
hi%heat price tag, but maintains its
value for future resale due to a 10-
year transferable hull warranty that
diminishes the initial sting.

Pursuit 2100 CC

This boat has so many good qualities
that it, too, virtually tied for the top
spot. It was easily the fleet's most
consistent finisher, with firsts in us-
able deck area and console design
{tied) and seconds in fishability, fit
and finish and stowage.

Middle of the pack top-end, hole
shot and performance course results,
however, kept it from a higher overall
finish. The 2100's big-boat feel, how-
ever, which made it seem slugpish,
served it well in the open ocean. Dry-
ness and hull reentry were superb,

Equally sensational is the center

OVERALL RANKING MAKE MODEL

1. GRADY-WHITE 204 FISHERMAN

2.BOSTON WHALER OUTRAGE 20

LOA/Beam ' Weight/Fuel Capacity

20'4°/96"/2245 Ib. /B0 gal.

20'37789"1850 |b. 77 gal.

Top End (mph) Ranking

50.63.2, alrachon iram the leaders

50.751 (tied), wants to fly

Acceleration 0-40 mph (sec.)/Ranking

9.16/1. sais a blstering pace

9.4272, loaps up on plane

Performance Course {sec.) Ranking

34.491, handlas bke a roadstar

34.81/2, stable, prediciable, respansive

Fishfighting Space (sq. fi.) Ranking

81.47/2, excellent with 26” freeboard depth

B5.48/3, roomy due to small console

Stowage Space (cu. L) Ranking

27.16/5, adequate, bul smallest in fleet

27.18/4, sufficient, but opporuniies missed

Console Design Ranking

Spacious, but bulky and no fooiholds 3 (lied)

Fleet s smallesi, windscresen oo low 1o profect'd

Fishability Ranking

Srmall fish and bait walls, otherwise superb'3

f_‘.lms:am:lmg seaworthingss, many rod holders™

Fit And Finish/Ranking

Craftsman-like attenton 1o detai 1 (tied)

Uncompromising quakity throughout'1 (tied)

Fri::_a As Tested

213,125

517,285

Address

Fleet equipped
with Johnson

200-hp, Vbs
|about $8000),
which have vari-
able-ratio oll in-
jection, overrev
i limiter.

7a

Grady-White Boats, P.O, Box 1527,
Greenville, NC 27835, (818) 752-2111

Instruments and
controls have opti-
mium pasitioning
due to abundance
of room on tall,
bulky console that
Is too much of a

good thing.

Bostan Whialer, 1149 Hingham St
Rockland, MA 02370, (617) 871-1400

Although console
"floats” and has
fleet’s only safety
light, gauges are

overlapped by
wheel because of

tight quarters on
small unit.
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console, which in this case floats
above the deck and allows toe room
for extra support. The large unit has
plenty of space for stowage and elec-
tronies. Integrated ice chest and taeck-
le box are also standard.

Among many outstanding features
are thick rub rail, 14 rod holders, sub-
stantial cleats, hawsepipes aft,
through-bolted hinges and heavy-
duty welded stainless-steel bow rails.

Wellicraft 20 Fish

The greatest strength of the 20 Fishis
economy, sporting the fleet’s lowest
price tag. First-place rankings in top-
end speed (tied) and stowage space,
second in eonsole design and third in
performance course time are other
areas of strength.

Despite these impressive marks,
the 20 Fish finished back of pack in the
remaining categories and well behind
the overall fleet leaders.

The floating console, similar to the
one on the Pursuit, is a superb choice,
Others include a swim step, boarding
ladder and built-in cutting board.

Latches that rattle unmercifully
are examples of less suceessful
choices. Others are hateh doors that
open while underway, surface-

GRADY-WHITE 204 FISHERMAN

mounted (as opposed to through-bolt-
ed) hinges, thin rub rail, light bow rail
and cleats, few rod holders and decal
striping that swiftly rubs off.
Offshore, the hull pounded in
rollers and was wetter than most,
but, as mentioned, the price is right.

Stratos 200 CC
Numbers don't tell the whole story of
the Stratos 200 CC, built by a compa-
ny renowned for freshwater rigs.
Back-of-pack rankings kept it off the
pace of pricier boats, but since it
comes as a package deal, with boat,
motor, trailer and depthfinder for less
than $21,000, it may well lead the fleet
in overall value.

Certain fit and finish decisions are

..'

problematie, such as decal striping
that pulls away from hull and surface-
mounted hinges and hardware. Oth-
ers are outstanding, such as heavy-
duty bow rail, recessed aft cleats, 16
holders for rods and teak toe rails.

Offshore, the Stratos was relative-
ly dry, but pounded somewhat, The
console, with integrated rod holders
and superb space for electronics and
stowage, is among the best.

The tightness of the test fleet's
rankings—divided by design philoso-
phy into upscale and value-priced
tiers—shows that modern offshore
fishermen are well served by versa-
tile and rugged boats that are perfect-
ly at home in the Gulf Stream
alongside vessels twice their size. PM

3. PURSUIT 2100 CENTER CONSOLE

4. WELLCRAFT 20 FISH

5.STRATOS 200CC

20'6°1967/2500 Ib.'B6 gal.

20'67/96°/2140 Ib./60 gal.

19'10°/98°/2000 Ib_84 gal.

50,2573, hold its own in last Nleal

50.75/1 (led), sprins like a runaboul

4B8.B8/4, lasi enough in big walar

10.26/3, mora than anough 2ip

T12.79'5, wall batind fleat

I7.31/4, big-boal tasl m lums

11.53/4 adequate but samewhal sluggish

37.40/5, handled well but without spirt

_94.48/%. coprous. with 8 deep 207 hgh kesbomrd

ettt

42 972, huge space in anchor locker and consoda

| B2.11/4, adequate open areas, bul 22” freeboand

s—

53.181, huge compartmants for q-ea;r and fish

79.09/5, sufficient lor lest's smallest boal

29,5673, immense spacas in usehul layoul

Floating design. built-in tackla box, rod holders1

Dutstanding Aoating daskgn and spaco below 2

Fisatholds would kmprove supsior design  (lied)

Somewhal iough ocean ride, lew rod holdeis'5

Offshore ride a bet rough, bl supert lish/ban wells' 4

Superb. bul much laak lof kow-mainenance g2

Lacks threugh-bolt hinges, latches failed to hald'4

512,290

‘Welcome exceptions io overall economy approach 3

S8845

20938*

52 Yachis, 725 E. 40th 51, Halland,
MI 49423, (616) 382-7163

Console sets fleet
standard with
high-mounted,
plexiglass-covered
gauges, space for
adding instru-
ments and large
stowage below,

i

I
L

Waltcratt Maring, 1651 Whitfield Ave.
Sarasots, FL 34243, (813) 751-7800

b ET—““_ Exceptional place-

Stratos Boats. 831 Indusinal Rd.
Old Hickory, TN 3T 138, (615) B47-4034

ment of gauges
and controls and
spaces for add-ons
demonstrate func-
tionality of one of
the best console’s
In the fleet.

: '?'.--—-‘Th— ':-' 71,

— g ===
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*£2,589 for baat, molor, irailer, Bccessones packag.

ty. protection.

Off-center gauges
offer clear sight-
lines. Note In-dash
depth flasher on
far right. Wind-
screen ideal
height for visibili-
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On the open road with the heavyweights of luxury motorcycling.

BY NORMAN S. MAYERSCHN, Contributing Editor
PM Photos Dy Ron Hussey and Humphrey Sutton

ODOUBT ABOUTIT, if you're a touring rider
taday, vou can take it with vou—all ofit: cruise
eontrol, sonie-boom stereo, trip computer, &
luggage-carrying volume equal to a Manhattan
apartment, even G-cylinder power and reverse gear. And
that's just what we did with a half-dozen examples of mo-
toreyveling’s alternative to the 34-ft. Winnebago. This is
first-cabin motoreyele touring and self-zacrifice will not be
Necessary.
As the miles clicked off, the members of this touring
armada—better than $50,000 worth of eveles—revealed
their highly individual personality traits. The range of
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mechanical sophistication, from incredible complexity to
seemingly anachronistic engineering, raises questions
which are best answered only after vou've put a couple of
days of riding between yourself and home.

While the route chosen for our evaluation gifted us with
the exhilaration of breathtaking Shenandoah Mountain
switchbacks, it also extracted a payback in the form of
miles of urban commuter erawl. And though the skies
smiled upon much of our passing, dramatie downpours and
bone-chilling evenings rounded out the experience with a
slice-of-life reality factor. Under these conditions, the ef-
fectiveness of design approaches offered by manufactur-

Honda's 1500-cc &-cyfinder Gold Wing
. hits the road with Kawasakl Vayager Xl
" ahead and Suzuki Cavalcade in the jead.
Elaborate, high-tech instrument panel
. probably deserves to be called a dashboard,

FIAPHEITE) EF RO HUSREY
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TOURING FIRST CLASS

ers on three continents clearly illus-
trated each one’s strong points and
weak gpots.

BMW K100LT

The touring versions of the BMW 4-
eylinder model range are certain
proof that riding conditions on the Eu-
ropean continent share little similar-
ity with America's endless vistas and
tight speed limits. Fully equipped in
every respect, the K100 is still lean
and purposeful compared to the opu-
lent land yvachts from Japan.

BMW’s full-boat tourer for 89 is the
K100LT, which was not available at
the time of our test, We rode a fully
optioned "88 K100RT, mechanically
the same except for minor trim items
—and the ABS braking system. ABS
is standard on the LT (accounting for
most of the $2000 price difference

KAWASAKI
VOYAGER XII

above the now-discontinued RT), put-
ting it at a breathtaking $12,295,
Unlike its Japanese counterparts,
the BMW has not been developed
solely for American-style touring, but
is derived from the versatile range of
K-series bikes. This family of ma-
chines uses a liquid-cooled, 987-ce in-
line Four laid over on its side, cams to
the left and erankshaft to the right.
Bosch LE-Jetronic fuel injection of-
fers refinement found on no other mo-
torcyele brand, and smooth power
delivery. Like all BMWs from the be-
ginning of time, it is shaft-driven,
The BMW is long on intelligent de-
sign features, with
guick-detach saddle-
bags, a sidestand re-
tractor actuated by
the cluteh lever and a
useful LCD gear posi-

tion indicator. We found ourselves
checking it frequently, as the engine’s
natural vibration period is intrusive
at prime highway cruising speed. The
buzz fades away as speed increases
and disappears altogether by 75 or 80,

Harley-Davidson
FXRT Sport Glide

For many yvears, heavyweight tour-
ing meant Harley-Davidson and noth-
ing less. That's still true for a vast
number of riders. Their luxury liners
come from the FL Electra Glide se-
ries. For ourevaluation, an FX-series
bike was chosen as being more compa-
rable to the other
machines. In the Mil-
waukee scheme of
things, this is a sport-
ier alternative—the
same 1340-cc V-Twin
engine and Gates belt
final drive into a
lighter chassis,

In every way the
FXRT is the most ba-

e ¥ i ic
sic motoreyele in this

group. It uses a frame-mounted fair-
ing, but has virtually no weather
shielding for the lower body. The en-
gine is air cooled and uses pushrods to
actuate the valves. Where most of the
competition has mieroprocessor-con-
trolled self-canceling turn signals, the
Harley rider must do the blinking
himself.

There's nothing wrong with sim-
plicity, as proven by our fix of a bro-
ken battery cable that might not have
been possible on the other bikes, But
fur its price, the details suffer badly.
The saddlebag latches are chintzy,
eruise control amounts to a primitive
thumbscrew bearing down on the
hand throttle and the general fit and

SPECIFICATIONS AND DIMENSIONS

HONDA GOLD WING
GL1500/6

MANUFACTURER PRICE [LIST AND EMEGINE TYPE AND EMBINE HP,

MODEL A5 TESTED) DISPLACEMENT [ci'ce) NET/TOROUE [Wb.-#.)
BMW K100RT 512205 L4, DOHC, 602967 B2 (@ B000 rpm /64 (1 600G rpm
Harley-Davidson FXRT Sport Glide £0621 W-twin OHV, B1 7/1340 6B & 5000 rpm B2 @ 36040 rpm
Honda Gold Wing GL1500/6 £11,458 Opposed 6, SOHC, 82.7/1520 95 (@ 5000 rpen' 104 G 4000 rpm
Kawasaki Voyager XII SAROS L4, DOHC 16-valve, T31106 97 (& 7000 rpm/ 80 & 5000 rpm
 SuzukiCavalcade £94999 V4, DOHC 16-valve, B2.9/1360 90 hp, estimated”* /B2 & 5000 rpm
Yamaha Venture Royale £a799 Vi, DOHC 16-valve, 79.0/1204 B0 hp, estimated™ /87 (@ 5000 rprm

*Prica for 1988 K100LT with ABS brakes
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only the cam covers
are visible. Even the
front dige brakes are
tucked under a styl-
ish housing. Honda's
vast experience with
the touring lifestyle
shows through: The
radio knobs are easily
operated by gloved
| hands and an effec-
tive ventilation sys-
tem provides the
choice of cool breeze
or engine-heated air
on the rider. The
enormous saddlebags

finish is less than you'd hope for in this
class, The air cleaner demands an un-
natural curve in your right leg and the
engine cases threaten to fry your boots.
Still, the Sport Glide has bankable
strong points, The torquey engine
willingly delivers power at low rpm,
and does it with a distinetive rumble.
The thin waistline makes the bike feel
far lighter than the scales indicate and
the belt drive system is sensible,
straightforward engineering.

Honda Gold Wing
GL1500/6

Honda, the company that defined
modern luxury touring with the origi-
nal Gold Wing back in 1975, has taken
the state of the art to the next genera-
tion. Facing an onslaught of newer,
better handling machines from the
competition, Honda responded with
an all-new G-ecylinder motoreyele
which ¢omes closer than ever to being
a 2-wheeled version of the Accord.
Like a car, the GL1500/6 conceals
virtually all of its mechanieal work-
ingsin sleek bodywork. Of the engine,

open wide for easy
loading and feature a convenient cen-
tral locking system.

At 880 pounds fully gassed, the
GL1500/6 could have been a real hand-
ful at low speeds, but parking lot
crawls are tolerable thanks to a low
seat height and center of gravity.

Backinﬁ all that machinery out of a
tight parking spot doesn't demand a
lot of muscle, as a starter motor-oper-
ated reverse gear will do the hard
work at a controllable 1 mph. Clever
engineering also delivered a center-
stand which requires no grunting, and
evenifit gets away from vou, the hike
won't tip over entirely, thanks to
guards positioned under the saddle-
bags.

Az you'd expect, the Six deliversits
95 horsepower (at only 5000 rpm!)
with uneanny smoothness, but the un-
believable silence must be experi-
enced. The Gold Wing's fairing
provides a large still-air pocket for the
rider, virtually eliminating wind
noise and buffeting, If you must find
details to niggle over, point at the
complications to roadside repair re-

sulting from the integrated body-
work. Gas mileage is poor at 40 mpg
by our testing. We also experienced a
couple of instances of the rear tire
stepping out of line in hard cornering.

Kawasaki Voyager XII

Not go long ago the inline Four was
the most common of big bike power-
plant configurations. But among tour-
g rigs, only the Kawasaki uses one
today, an 1196-cc dohe 16-valver that
shares more than a little with the
Ninja,

Though the Kawasaki makes a mas-
sive visual statement, it is in fact the
lightest of the full-dress touring bikes
from Japanese companies at 775
pounds. That helps to make it the
quickest of this pack as well as one of
the most fuel efficient. It's also the
second smoothest machine (behind
the Honda), thanks to dual counterba-
laneers and rubber engine mounts,

Rider comforts abound. The sound
aystem funections well, thanks to four
speakers and automatic volume com-
pensation, though low power output

{(Please burn lo page 150)

TEST RESULTS

WHEELBASE LENGTH OVERALL CURE WEIGHT FUEL CAPACITY FUEL ECONOMY ACCELERATION
{In./mm] {in./mm) {Ibs. ) {gal.} (PM tegt) Ve-MILE (sec. i@ mph)
5071516 87 42220 622 58 54 1381 (00504
61.3/1557 04 22303 655 42 43 15.08 i@ B5.47
66 8/1659 103 52629 Ba0 6.3 40 14,12 @2 29
6371620 09,2 2520 772 6.1 4R 13,72 (94,90
65.7/1670 9 6/2530 B7a 6.1 kT 14.01 (294,33
6341610 100.0:2540 813 5.3 AR 13,76 (X 97 61

**Manufaciurer doas not publish spacific horsepower numbears
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EXCLUSIVE REPORT

RED TE(

Despite severe shortcomings, the Soviet Union is showing _'.
the West new ways to master key technologies. 354 1.

BY TIM COLE, Science/Technology/Aerospace Editor
PM Photos byErmn R. Wolff

Soviet experience, But in the past two vears, the oft-evoked open-

ness, or glasnost, of General Secretary Mikhail Gorbachev has add-

et shades of ight and dark to the still uneertain picture of a nation emerging.

A lingering paradox characterizes this immense land of pride and passion,
What other eountry on Earth can produce such breathtaking ballet—and
such lockstep conformity? Where else do you find such heartfelt love of
lund—and such devastating ecological damage? Where else can you find
so many spirited individuals—amid such an all-consuming national ennui?

This kind of ambiguity also colors the U.3,8,R.'s stience and technol-
ogy efforts. Where else can you find so many high-ranking scientists and
so few Nobel prizes; such world-beating efforts in space and public
transport and such astonishingly meager computing power; so
many great scientific minds and so little broad-based benefit?

The failurrsh of Soviet science and technology deserve further
analysis. But the lapses also serve to spotlight the U.5.5.R.'s
tr'ul;»,r notable strengths—in space, where Soviet cosmonauts
have logged countless hours; in medicine, where economic im-
peratives have fostered revolutionary sargical technigues; in
particle physics, where world-class theoreticians strive to
unlock the secrets of the universe.

PoPULAR MECHANICS ventured to Soviet technology
centers last fall to produce this firsthand report. Along the
way we encountered an unexpected diversity—{rom the
forbidding mists of Red Square during nighttime military
maneuvers, to the high-tech transformation of the Siberi-
an steppes, Along the way we discovered flashes of bril-
liance illuminating a Soviet future emerging, however
gradually, from once-impenetrable shadows.

u P UNTIL NOW, a monolith of gray has met Western glimpses of the
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Aye for an eye

Wide boulevards radiating from the
center of Moscow connect the medi-
eval splendor of the Kremlin with vast
housing tracts in outlying suburbs. In
this respect, the teeming roadways

link past with present—aor past with
future if you consider Moscow's Eye
Microsurgery Complex, where Dr.
Svyatoslav Fyodorov has fashioned
an innovative surgery technique that
borrows from Henry Ford's automo-
tive assemhly line.

A team of specialists—using high-
powered optics linked to video moni-
tors—ean simultaneously treat eight
patients for common vizion disorders.
The patients are shuttled on and off a
revo vinﬁlassemhly of purneys, which
moves them into position for each
phase of a particular operation. In the
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case of myopia, for instance, a radial
keratotomy procedure flattens the
cornea so that images focus precisely
on the retina.

As Dr. Fyodorov explains, superfi-
cial radial incisions are made on the
cornea, composed of a connective tis-

sue of protein called collagen. When .

the ineisions heal, new collagen mole-
cules replace those severed, which al-
ters the cornea's elastic properties.
The sliced cornea becomes more con-
vex, while the untouched central cor-
nea becomes flatter, Proper retinal
focus is achieved,

The Fyodorov method separates
the radial keratotomy procedure into
five subprocedures, excluding pre-
and post-operative treatment, The
first surgeon, using individualized
computer caleulations—marks the in-

aa

A high-tech sanctuary of stalnless steel and

high-quality optics, the operating theater
of the Fyodorov Institute
Intensive eye |above) using a

radial assembly line. Doctors |below)
subprocedures.




cision lines directly on the
eyeball. The second doctor
uses a diamond-sapphire
scalpel specially machined to
cut only to a precise depth.
He makes radial slices on the
periphery of the cornea. The
third doctor—the team lead-
er and the most experienced
surgeon—makes deeper,
more difficult cuts closer to
the center of the cornea. The
fourth surgeon checks the
work of the preceding doe-
tors, and the fifth doetor
washes the eyeball and in-
jects it with antibiotics. Pa-
tients walk away from the
operating table,

Chief benefit, Soviet doc-
tors say, is the quality con-
trol achieved when doctors work as a
team, with the most experienced sur-
geon performing the most eritical
task. They claim the system has re-
duced post-operative complications
by a factor of five.

But Dr. Eriec Vilshansky, director
of the eye institute’s Moscow branch,
explaing that economiecs really
sparked Dr. Fyodorov's surgical rev-
olution. *The necessity for ophthal-
mological care is high, and only the
conveyor technology and our comput-
erized diagnostics can satisfy the
needs of the population.” He esti-
mates that nearly 800,000 people in

hi
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The Big Electron Beam [above] will be used to inject short-pulse

electrons in the world's largest linear accelerator. Aside from  Fyasdorav has ado pT.i.'l:i a

particle experiments, Soviet researchers are studylng  °

Industrial/medical uses of accelerator technology. Including
the 1.8-meter proton cancer therapy ring |below).

the Soviet Union urgently need eye
surgery. Fyodorov's system of inten-
sive surgery will permit up to 250,000
eye operations a yvear when the insti-
tute's 12 satellite elinies are on line,

The eye institute's research and de-
velopment center is already working
onways to merge laser surgery equip-
ment with the conveyor system. And
studies are under way to reduce post-
operative rehabilitation time by stim-
ulating ecell regeneration. Options
include laser or medicinal interven-
tion, or boosting blood eirculation in
the eye using a field of electromagnet-
i l'.’l'!l'.‘l‘g':l.".

Technology aside, Doctor

moving theme for his work
on Moscow's outskirts: “We
bring peaple back to life.”

Secrets of Siberia

[t is 4%% hours by Tupolev 154
trijet from the relative bus-
tle of Moscow to Novosi-
birsk, or New Siberia. It's a
transcendental journey that
hurls you across the Urals,
deep into the Asian wilder-
ness to the River Ob. But ina
way, it's also a journey to the
past—to the very instant our
universe began. Particle
physiciste at the world-re-
nowned Institute of Nuclear
Physics at the Novosibirsk
Seience Center are using highly ad-
vanced colliding beams to probe the
essence of matter, looking for parti-
cles that may have formed in the first
picosecond of the Big Bang.

Two of the institute’s electron-posi-
tron colliders are considered state of
the art in the small but intellectually
vigorous world of particle physics,

“The Soviets are absolutely world
class in their area of accelerator tech-
nology,” according to Harold Jackson
of America's Argonne National Lab,
which is collaborating with the Sovi-
ets by producing polarized gas targets
for Novosibirsk aceelerators. Indeed,
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the researchers of Novosibirsk enjoy
wide contact with their western col-
leapgues in this inquisitive cult.

The quest—as it remains in the
West—is to use large accelerators as
precision observation tools to discern
the tiniest particles of matter
—aquarks, mesons, muons, bosons
and other subatomic particles that
form the “zoo” raging within the heart
of atomie nuclei. In so doing, they are
peering into the forces of nature that
bind the universe—the strong foree,
the electroweak force and the gravita-
tional foree.

Soviet physicists are planning to
further their research by building the
world's largest linear accelerator
—<called VLEPP—outside Moscow
within the next two years, It's hoped
that the system's superhigh energy
levels—as much as 1000 billion elec-
tron volts—will produce even more
elusive particles. Key to VLEPP will
be a test damping ring called BEP, or
Big Electron Beam, being built at No-
vosibirsk now. Scientists will use
BEF to prepare short-pulse high-in-
tensity electron beams—the kind that
will eventually be injected into the
VLEFPP linear accelerator.

Other Novosibirsk accelerators
have achieved world records for
synchotron radiation luminesity in
their energy range, making them ide-
al for use as medium-energy light
sources for future X-ray lithography
applications—ezsential to the semi-
eonductor industry,

Beyond advanced light sources and
high-energy experimentation, the in-
stitute produces accelerators for in-
dustry. One intriguing offshoot: A
proton cancer therapy accelerator
that is small enough to be transported
in several boxes by truck or aircraft.

The congenial Dr. Gregory Silves-
trov, who helped establish the parti-
cle physies institute more than 30
vears ago, is constructing the engi-
neering test bed, which has a diame-
ter of only 1.8 meters. Similar
equipment inJapan and the U.S. is
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The same type of Vostok booster (above]
that hurled Yuri Gagarin Into space is still
used to launch small payloads. Proceeding
from this humble beginning, the Air
orbiting platform (below) forms the basis of
what will soon become a much larger station.

between 6 and 10 meters in diameter.
The small ring consists of proton in-
jection/ejection component, a radio-
frequency beam focuser, a kicker
magnet and an optical lens for beam
correction after injection, The proton
beam then bypasses the accelerator
and travels to a patient in a nearby
room or building, where highly fo-
cused proton beams eradicate tumors
without involving adjacent organs.

Reach for the sky
After an hour’s drive past Moscow’s
northern suburbs on a deteriorating
2-lane—past wooden dachas and im-
mense satellite receiving dishes—one
arrives at the heavily guarded
Zvezdny Gorodok, or Star City, home
of the Soviet Union's highly success-
ful space program.

Access is limited, and Star City's
campus-like surroundings engender a

B?



TALE FHOITD

RED TECH RISING

feeling of intensity and enterprise.
This businesslike atmosphere does
not preclude a touch of informality,
however. We met Jean-Loup Chre-
tien, the celebrated French cosmo-
naut, as he pedaled his bike to a
training exercise.

Our guide for this inside look at
Russia's space command turned out to
be Cosmonaut Vladimir Lyakhov, a
dedicated, confident pro, who, since a
1979 mission to the space station Sal-
yut 6, has spent a total of 235 days in
orbit. Lyakhov was the focus of
worldwide attention last fall when the
Soyuz TM capsule he was piloting,
with Afghani Cosmonaut Abdul Ahad
Mohmand aboard, suffered a comput-
Er mnll:'umtti:m—fm'cing the pair to
stay in space for an additional 25
hours. The mishap nearly entombed
Lyakhov and erew in an endless orbit,
according to Western observers,
“Just a glitch with the computer soft-
ware,” was Lyakhov's Yeageresque
response, exuding the kind of breezy
nonchalance you'd expect from an ex-

Expanded capabillity: The new Soviet space
shuttle Buran on the pad at Balkonur,

fighter test pilot. “We stayed up a lit-
tle longer so we could land at our
primary site in Kazakhstan.”

Lyakhov's robust personality also
went along way to explain the success
of Soviet space efforts—a physical
toughness, a mental agility, a well-
earned confidence. He evinced the
kind of dedication exemplified by hiz
cosmonaut colleague Dr, Valery Po-
linkov, who had his own bone marrow
extracted in a painful operation to
permit post-flight physiological com-
parisons,

Lyakhov pointed out a key element

BA

The Akula-class attack submarine
(top) and the Oscar-class guided

missile sub [right| add offensive
might to the Soviet navy.

Aow Sovlot War Machines

AE USUAL, news of any advance-
ments in Soviet military hardware
is met by considerable interest—and
healthy respect—in the West. The year
just concluded appears to have ushered
in significant strides in Soviet military
technology, according to U.S. Delense
Department inteliigence reports, with
upgm:‘-aﬂ in power, accuracy and num-

by
the Soviet's parsistent panchant for
overly restrictive command and con-
frol—these new weapons are consid-
ared potent factors in the changing
tapestry of East-West relations.

On land: Advanced T-80 main batlle
tanks equipped with reactive armar are
giving NATO planners serious concem.
Reactive armor—actually a series of ex-
plosive boxes arrayed on the side of a
conventionally armored vehicle—ex-
plodes outward against the inward force
of an antitank munition, counteracting
the round’s destructive power. It's so ef-
fective thal serious fears have been

raised that an entire generation of anti-
tank missiles has been rendered obso-
lete. But teleguided smarl munitions
now being developed, like the 120mm
antitank dart, are said to be able to pene-

trate this defensive component in the

Soviet Union's vast lank arsenal. What's
next? Intelligence sources indicate the
Soviets are working on a turretiess main
haulamnkhrthahﬂunhuwillﬂm:
gun from defilade

In the air: Some Soviet , like
the MiG-29/Fulcrum, wh mada its
Western debut at the Famborough Air
Show last September, are earning
praise from Westemn obsarvers. Boast-

its daily air show routine with a crowd-
pleasing tail slide. But in battle, the multi-
role MiG-29 can perform aerial combat,

behind-the-lines air-to-surface interdic-

tion or bomber interception using look-

down, shootdown radar. |is analog

cockpit systems and

Reactive armor on a Soviet T-80
tank may have changed the
balance of power in Europe.

-z -
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aircralt’'s AA-8 and AA-10 antiaircraft
missiles—in skilled hands—are said o
meet Western standards. U.S. defense
intelligence also suspecls the Soviels
are working on advanced air-superionty
fighters and advanced air defense fight-
ers for the next century. In addition, air
defense coverage has been augmented
by the Mainstay AWACS mounted an an
IL-76 Candid transport, the first time the
Soviets have shifted to Western-style
aarial reconnaissance and control.

On the strategic side, outgoing De-
fense Secretary Frank Carlucci obiained
a firsthand look al the Soviet Union's
new strategic bomber last year during a
visit to Kubinka Air Base outside Mos-
cow. Although larger, the swing-wing
Blackjack looks very similar to the U.S.
B-1B. Defense officials say ithas greater
range and payload,

In the category of air transpon, the So-
viets recently introduced the AN- 225, a
stretched version of their mammoth An-
124 Condor and now the largest plane in
the world. An Utka-class “wing in ground
effect” craft will soon be fielded to move
man and machines on short, rapid de-
ployments along the Soviel periphery,
threatening Turkey, Japan, the Baltic
and Scandinavia.

Atsea: The Soviet's strong suit has al-
ways bean home defense, But thair abili-
ty to project power globally has been
enhanced lately with continuing con-
struction of full-size Kiev-class aircraft
carriers,

The real strength of the Soviet navy
remains with its submarine force, how-
ever, which has far grealer numbers and
more diverse lypes than any compara-

A Manstay Alrcraft Warning and Control
radar aboard an IL-76 Candid transport.

ble Western navy. Small, quiet diesel-
electric boats are used for coastal pa-
trol. A wide range of nuclear subs in
attack, guided missile and ballistic mis-
sile roles add offensive punch. The
Akufa-class attack sub, for instance, is
thought to be the world's deepest diver,
is titanium hull capable of descending
to nearly 3000 ft. An advanced fin-
mounted sonar array is being used to
find—and in the event ol war—destray
Amarican SSBNs, the most important
leq in our triad of nuclear deterrence.
New Oscar-class subs carry swarms
ol nuclear-tipped cruise missiles, and
the huge Typhoon SS8N can be re-
plenished far from home with surface
ships like the Alexander Brykin, en-

Urka-ctass “wing in ground
- effect™traft can be uwed for rapld
amphibloly assault.

hancing its ability to fight a protracted
confiict.

Part of this offensive strength can be
attributed to Western technology
transfar. Toshiba milling machines that
found their way to the Soviet Union
have been used lo fashion quieter sub-
marine propeliers. The B-18 and the
Blackjack bombers bear striking simi-
larities. The American Space Shulttle
was clearly used as a template for the
Soviet's Buran, a subtie but significant
addition 1o the Soviet ability to wage
war in space. It appears that an affi-
cient espionage and lacl-finding appa-
ratus has accompanied these
important new additions to Soviet miii-
tary might—T.H.C
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Cosmonaut Viadimir Lyakhov and PM's Tim Cole Inside the Soyuz TM simulator,

in the Soviet space flight program: a
disdain for gratuitous technological
improvement at the expense of the
tried-and-true.

“We learned how to travel into
ﬂ!:;;e almost 30 years ago,” he ex-
plained as he showed me the controls
of the improved, but still "‘60s-vintage
Soyuz TM simulator. “So now we pre-
fer to work on what we do when we
get there, not how we go.”

This emphasis on working in
space—eschewing the exotic in favor
of the proven, the durable—has yield-
ed significant gains.

For instance: The Soviet space pro-
gram has created a workable infra-
structure of launchers, transports
and orbiting stations that can support
manned supervigion of microgravity
experiments. The Vostok booster
that pioneer Yuri Gagarin flew into
orbit in 1961 is still used for small un-
manned payloads, The tested Proton
booster lofts manned capsules, satel-

lites and interplanetary probes. The
3-man Soyuz TM capsule—based on
older Soyuz designs—recently en-
joved upgrades in crew comfort, its
recovery system and its infrared
docking link. Progress—based on the
Soyuz design—is the world’s only un-
manned cargo ship and space tug. The
Soviet's Energya booster—success-
fully used to launch the space shuttle
Buran last November—gives the So-
viets a 200,000-pound heavy-lift capa-
bility today that the U.S. won't enjoy
until the Shuttle C becomes opera-
tional.

This highly developed space sys-
tem allowed the Soviets to launch 31
photo reconnaissance satellites in
1987. The U.5. didn't launch any.

Moreover, the Soviet manned pres-
ence in space has been virtually con-
tinuous sinee the Mir orbiting
complex was launched in 1986, Al-
though comparable in technology to
America's "TUs-era Spacelab, the ex-

pandable Mir can support a wide
array of experimentation—growing
industrial erystals and semicondue-
tors, ereating advanced polymers and
medical compounds, observing Earth
and the heavens, undertaking mean-
ingful life seience studies that will one
day extend man’s reach into the
Cosmos. Chretien's Soviet/French
mission last December—called Ara-
gatz—used an echo-Doppler biosen-
sor to monitor human cardiovascular
activity in microgravity, providing
crucial information for long duration
space flight.

Mir’s follow-on modules—which
will attach to the craft’s 5-port dock-
ing hub in a spokelike pattern—will
form dedicated test beds for Earth
science or industrial experiments.
The first module, a garage for the
Soviet version of America’s manned
maneuvering unit, is scheduled to be
launched this month.

Expanding on already significant
capabilities, the Soviet space shuttle
Buran—a close copy of our own
Bhuttle—was launched suceessfully
last November. Lest we be compla-
cent about the sophistication of at
least some aspects of Soviet technol-
ogy, Buran's scanning-beam micro-
wave landing system, allowing
completely automated unmanned
flight, astounded Western analysts.

The Soviets are also well along in
their efforts to explore the solar sys-
tem. Venera spacecraft have made
soft landings on Venus and probes
have been dispatched to Halley's
Comet. Last summer, Phobos I and
Phobos 2 were launched from Bai-
konur Cosmodrome to rendezvous
with the Martian moon that bears the
same name. Human error appears to
have rendered Phobos 1 inoperative.
But the Soviets are confident Phobos

OVIET consumer products have
always fallen on the debit side of
the ledger in terms of number and vari-
aty. But Soviet planners have respond-
ed with Soviel versions—ior befter or
worse—of common domestic items.
Not many companies can compele
with Ford or Honda in matters of per-

What's Hot In Moscow

sonal transport, but the Soviets are mak-
ing a valiant stab at producing a service-
able commuter car with the Oka, a
glorified Fiat. This diminutive 2-bangeris
named after the Oka river, which flows
past the Volga Autoplant where 1000
copies of the car sirained capacity last
year. With a 649-cc powerplant develop-
ing 30 hp, the Oka will zip you in and out
of increasingly hostile Moscow traffic for
around 4000 rubles,
In the home electronics cate-
gory: Availability of the
Lithuanian-made Si-
lelis S-445 television

reportedly greater,
and although technical

data is hard to come

by, PM's showroom test for picture quali-
ty and audio backup gave tasolid5ona
scale of 1 to 10. The big trick will be to in-
crease the number of state-controlled
TV channels from the current three.

Not immune from an occasional touch
of cleverness, the Soviet Walkman
—talled an Amphitone Active Accoustic
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Yurl Mikhallov and Doalphin 1, the Soviet
laser-controlled fusion experiment. Inside
the device's containment shell [below].

2 will survive to carry out its mission
of mapping the Martian plains,
launching two sensors to Phobos's
surface and carrving out a unique soil
sample analysis that involves bom-
barding the tiny moon with lasers. A
manned miszion to Mars is being
planned for early next century, and
eritical life seience experiments—like
the unique “phytotron” that will be
peed to prow food en route—are well
under way.

Closer to home, serious design
studies are taking shape now that

may one day result in orbiting power
stations that will colleet energy from
the sun and beam it to receiving com-
plexes here on Earth.

All of these spuce achievements
didn't materialize without vast eco-
nomic commitment and careful plan-
ning. In the end, the real success of
the Soviet space program can be
traced not to a triumph of technology,
but toa triumph of will.

Powering tomorrow
Reliable thermonuelear fusion energy

System—has a detachable cassetle
drive and headset for voyagers on the
Moscow Metro. For sport, Soviet citi-
Zens can turm to go-kart racing aboard
the AKU-B3 competition race buggy.
This B5-kilo screamer boasts BO-kph
speeds using a
Czech chain-

drive moiorcy- N“P“:ttlli;ﬂ “\
i Comve e
cle engine Jr‘ e

mounted adjacent lo the operator
{which, by the looks of things, will
fry the right elbow off first-time driv-
ers during high-G lail slides). Almost
8000 of these midge! racers have

been produced to satisfy commaon
speed lusi—an apparently global af-
fliction.

Huge hydroelectric dams and flying
behemoths are the Soviel's strong suit,
but they still have time to produce what
appears to be a serviceable skate-
board. Makers of the Aktay could im-
prove deck and truck construction,
however, with a little industrial espio-
nage in Southern California.

Okay, consumer products are noth-
ing to write home aboul. Bul maybe tha
Soviets can interest you in the world's
largest punch press. . . —T.H.C.

Aktay skateboard
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has been an all-too elusive goal in
Europe, Japan, the United States and
the Soviet Union. Several tokamak
fusion devices have been created,
which use magnetic fields to confine
the plasma that results when isotopes
of hydrogen—deuterium and tritium
—are heated, Despite the great
promise magnetic confinement ma-
chines hold, however, most efforts to
build a successful tokamak have met
technical snags, and Soviet efforts
have been no different.

But the Soviet Union still strives to
capture the power of the stars at the
Lebedev Physical Institute, where a
new kind of device may one day ereate
inertial confinement, or laser-con-
trolled, fusion. Similar work is taking
place in the States at the University
of Rochester.

“Laser-controlled fusion machines
can be smaller, simpler, less expen-
give,"” Lebedev's Yuri Mikhailov ex-

Soviet iradiation techniques have produced
fast-growing wheat—circumventing the
brutal Siberian winter.

for the target sphere, the Soviet
Union's hope for limitless energy.
“With a tokamak, you need a huge in-
dustrial complex and lots of precizion,
Here we just have our lasers, our op-
ties and our containment shell.”

As with tokamak technology, heat-
ing a laser device's deuterium-tritium
target is eritical to achieve the 100
million® C temperatures required to
establish and sustain fusion. Electron
cyelotron or ion eyclotron devices
have been used for initial heatinﬂ
tokamak experiments, But at Le

plained as we sat on top of the bracing

dev, neodymium-doped glass lasers
are being employed in this eritical
phase. The objective, Yuri explains,
18 to achieve high temperatures and
ultrahigh, plasma-sustaining densi-
ties in the nanosecond “shot” when
the Nd laser is split and recombined at
the tﬂeﬂ; foeal point. The implosion
that takes place on the surface of the

t—confined within the spherical
shell of stainless steel that Yuri pat-
ted like a faithful pet—is sufficient to
spark a thermonuclear reaction,
which, in future energy production,
will heat a lithium moderator. The
moderator will then transfer heat to a
pressurized circulation system that
will in turn activate a train of turbine
power generators.

“The laser device has so many ad-
vantages over a tokamak,"” Yuri ex-
plained. “The system is relatively
simple, so there are fewer problems.
But the system also allows the kind of
instantaneous plasma densities that
fusion requires.”

Yuri told me that experimentation
will continue with in I, his mon-
iker for the Soviet laser-controlled

fusion device. We talked while bull-

P ILLLETRATION HY DEAN ELLE

dozer’s and heavy trucks prepared a -

gite just outside for Dolphin 2, the
next-generation laser fusion machine
and the one that may turn the trick.

At war with nature
Although it boasts a healthy, highly
literate population, the Soviet Union
can hardly be considered a land of
plenty. Citizens vie for foodstuffs in
sporadic supply—in a country where,
not so curiously, 4 percent of the ara-
ble land in private hands produces 30
percent of the available meat, milk
{Please turn fo page 154)
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Old bath [above] had few
amenitiez and dated

decor. Major remodeling
[right] Included new
fxtures and ceramic tile.

SOURCE LIST
B Wall & Ceiling: Dal-Tile

T

® Floor

—-1226 ( gray matia)
—D-82-1 Solcors

Eﬁ‘ﬂﬂ and malie)
nugm-' mﬁ-_.-gej

B Sink: im._um
Man's Lav | purga)
B Shower:

—K-1587 Cancun (lender gray)
B Cabinet: Nautilus Co.

OR SEVERAL years, it's
been the great room—a com-
bination living room/dining
room/den—that was the sin-
gular focal point in a house. A big
space conducive to lounging around,
partaking of food and drink and social-
izing. The bathroom, on the other
hand, was a place to excuse yourself
to. Visits there generally were brief

2

and to the point as the room itsell was
usually small, unattractive—or at
least unappealing with white fix-
tures, white walls. Decor touches, if
vou call them that, were limited to
?erhaps an undersink cabinet and a
ancy shower curtain,

But times are changing and so iz the
status of the onee lowly bathroom.
From a strictly functional trio of toi-

let, tub and sink, the bathroom is
evolving into the glamour room of the
'B0s and "90s. Bathrooms are expand-
ing into areas of spacious elegance and
are often the feature rooms of today's
homes, Some are even conversation
pieces in their own right. Bathroom
function is changing along with its
look. Health, entertainment and re-
laxation activities are as much a part
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of the new bathroom coneept as tradi-
tional uses.

Bathroom fever is now in high gear.
Last year, homeowners spent close to
£5 billion in remodeling their bath-
rooms, a figure exceeded only very
slightly by kitchen do-overs—a room
that traditionally receives the hefti-
est helping of remodeling dollars.

Even new construction is focusing
more heavily on bathrooms. They are
being built larger and feature styling
touches such as cathedral ceilings, ex-

98

New bath |top) has lighter, airy feel than old
room |above|. New fixtures, vanity, window,
skylight and paneling create feeling.

pansive windows, multilevels and
provisions for the latest fixtures for
hygiene and recreation. Either way,
making the investment in remodeling
an existing bath or stretching the
budget for a superbath is money wise-
ly spent. It is one of the few invest-
ments you can make in a home that
pays you back when (and if) you sell
your home.

One of the big trends in a bathroom
design is just that—bigness. Bath-
rooms that sprawl 200 to 300 sq. ft. ri-

val the size of a living room a decade
ago. There's enough room here to cre-
ate an indoor resort, and some folks
are doing just that to the tune of tens
of thousands of dollars. Remember,
we're talking about one room here,

Contemporary bathrooms go far
beyond sheer size, including his and
her sinks and toilets and heated toilet
seats. The old WC (water closet) is
rapidly transforming itself into a
bathing suite. Luxury items like
whirlpool baths and big hot tubs no
longer are exelugive toys of the rich.

The bidet is one fixture that is once
again becoming socially acceptable.
But still they are nowhere near as

pular as showers-for-two with dual
shower heads and a choice of water or
steam for your own private sauna,
The ultimate in bathroom extrava-
gance is the environmental spa where
you ean call up a totally controlled en-
vironment—sunshine, rain, steam or
wind. Equipment such as exercise
bikes, and accommodations such as
dresging rooms and the like also en-
hance the indoor spa ambience.

You can't hide this kind of luxury.
You want it to be seen and appreciat-
ed. Socializing in the spn—IjI:e atmo-
gphere of a hot tub is a lot more fun
and more relaxing than sitting
around, talking in the living room con-
versation pit.

Of course, one problem is that most
homeowners don't have a spare 200 or
300 sq. ft. sitting around waiting to be
converted into a bath suite. And un-
less you're talking about new con-
struction or an actual addition to your
present home, most of you will have to
forgo the luxury of a really spacious
bath. But don't despair. You can still
tap into today’s trends in baths using
the fashion, rather than the space ap-
proach.

Choice of color
A few years back, yvou had to go to an
interior decorator to get that high-
fashion custom look. Today it's a lot
easier. You can do it yourself, Color
coordination is a big trend in today's
bathrooms. According toJune Roche,
color consultant to such companies as
General Motors, Burlington Indus-
tries and American Standard, color is
the most important bathroom deco-
ratm% trend today. And coloris a con-
stantly changing factor. Right now
we're shifting away from the darker
masculine colors that used a lot of
grays to lighter, cleaner more femi-
nine hues. The exception is bold
black, white and reds which seem to
have their own hardeore following.
Another new concept, according to
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Roche, is the tone-on-tone look. This
i the blending of shades in the same
color family for the bath suite. Forex-
ample, you might have a light blue
pedestal sink and a bathtub in a deep-
er shade of blue. “The coming trend,”
says Roche, “is the movement toward
brighter colors with more chrome.
Colors that are pretty, more femi-
nine, bright tones, as opposed to
heavy, bold tones.”

Some manufacturers have made it
incredibly easy totap into today’'s dee-
orating trends and color fashion. Koh-
ler Co. has come up with its Kohler
Color Coordinates program in con-
junetion with other manufacturers
such as Pittsburgh Paints, Dal-Tile
ceramic tile, Wilsonart laminates,
and Braun-Nautilus bathroom cahbi-
nets and lighting fixtares to produce a
whole range of products that you can
use to eolor coordinate or contrast in
your bathroom remodeling plans,
American Standard and American
Olean Tile have a similar, but less ex-
pensive, program.

Available colors themselves have
broadened dramatieally in range from
whispering quiet pastels and beiges to
bold and brassy reds and blacks. So
you can branch out in any direction to
glamorize and sensationalize your
bathroom with only your imagination
and wallet size being the limiting
factors.

Bath fashion doesn't end with color,
however. Browse through fixture
manufacturer catalogs and you'll
quickly see that bathroom fashion and
style caters to just about any taste.
You can easily ereate a period look
with fixtures and trim items that look
like they're out of the roaring "20s or
straight out of 2001.

You can even create your own cus-
tom lock. One way is by using conven-
tional materials in a unicue or unusual
way to come up with something really
eyvecatching. Installing wood flooring
or metal laminate on walls and eceil-
ings are just two examples.

The rest of this section will give you
some ideas and techniques for incor-
porating some of this glamour into
your existing bathroom. We've creat-
ed feature look rooms by using some
of the latest decor fixtures and also by
the creative and unusual use of some
common materials. We'll also show
you what's involved in handling the
plumbing, elnctriua] and carpentry
Jobs that you're likely to encounter in
the remodeling routine. So read on
and begin planning your glamorous
new bath suite now. Just don't forget
to check your loecal building codes

fore undertaking any work. P
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Hi-tech bath [top) was made possible by gut-
ting room [above] and adding new fixtures,
ficoring and metal laminate to walls.

d | cHROME BATH

W Wail & Cefling Covering:
Wilsonart Laminates
—Decorative Melaks,
4196251 Polished Natural Aluminem
481‘9-'6295 Polishaed Black Aluminum
|' irips)
rcmring Amarican Olean Tile

—WmEumLHus 2 8);

{BxA)

leln-ul& Wilsonart

FOR MORE INFORMATION

B American Olean Tile—American Olean Tile
Co., Lansdale, PA 19446-0271
B Andersen Windows—Andersen Comp.,

, MM 55003
W Bruce Hardwood Floor ruce Hardwood
Floces, 16803 Dallas Prowy.. Dalias, TX 75248
B Dal-Tile Ceramic Tile—{ial-Tile Factory,
7834 C.F, Hawn Freeway, Dallag, TX 75217
B Insuls-Dome Skylights—Insula-Dome
Ekﬂlghl.'i, 83 Horseblock Ad., Yaphank, NY 11880
B Kohler Plumbing Fixtures—Kohler Co.,
Kihbar, W 53044
B Hautlus Bath autllus Co,
P.0., Box 159, Hartford, W 53027
B Wilsonart Laminates—Ralph Wilson

Plastics Co., 800 Ganeral Bruce Dr.,

Temple, TX 76501

General Contracting

B FAon Riker Inc.—32 Evergreen 51 Keyport,
M 07735

Plumbing Contr

acting
B Vincant Skclllano—=Sicilianc Plumbing &
Heating, P.O. Box 651, Matawan, NJ 07747
Tile Contr.
up—4 Citation Ct., Tinton Falis,

onstruction
B Flo Dar inc.—Highway 35, Cliftwood Beach,
NJOT735
Electrical thlcﬁ;g
B C.P.B. Elsctric—48 Hedgewood Rd., Howell,
MNJOT73
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Demolition
The Right

EMOLITION involves re-
moving structure by work-
ing in from the finished wall
to the joists and studs, if
need be. But the process is not simply

%77

running amok with a sledge hammer
and wrecking bar. There's a right way
and wrong way to proceed.

As you get into the walls, theres a
good chance you'll expose compo-

N AR /A
h¥ \ ; ' '/
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1 First remove all of the casing material
from the window and the door jJambs. Lise a
flat bar or crowbar for this job.

100

£ Carefully remove arry mirrors in the room,
then pry out the medicine cabinet. Be sure to
remowve screws that hold cabinet first.

P PHIOTIONS B FRANK COGGING

Way

nents of your house’s vital systems
—plumbing, electrical, heating
ductwork and possibly gas lines.
You'll be generating a lot of debris, so
make plans on how to get rid of it with-
out tracking it all over the house,
Dust eontrol is equally important. As
arule of thumb, 1 sq. ft. of wall demol-
ishes into about 1 cu. ft. of debris.
Other hazards to prepare for in-
clude exposed nails, wall and tile frag-
ments, wood splinters and assorted
gharp scraps. Protective gear—
safety goggles, dust mask, work
gloves and work shoes (not sneak-
ers)}—are wise precautions, perhaps
even a hard hat. Remember to re-
move any mirrors and pictures that
are on the other side of the wall. Vi-
brations can knock them down.

By the numbers

Follow this removal sequence: deco-
rative trim, contents of cabinets, fix-
tures and appliances, countertops,
cabinets amgahelvua, flooring, light
fixtures, wall coverings, plumbing,
electrical and heating elements and
structural wall members.

Turn off the water at the main shut-
off and cut off the electric circuits go-
ing to the bathroom at the fuse box or
breaker panel. This is a good precau-
tion against leaks and electrical shorts
in case you accidentally hit pipes or
wires when working in the walls.

3 Use a fat bar to lift off floor tile or vinyl
flooring. Be sure to wear eye protection to
prevent injury from the tile chips.
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Set up your exit for the debris.
Throwing it out a window onto a safe
landing area is preferred to carrying
it out through vour house. The best
method is to construct a chute of 2x4s
and plywood to slide debris into a
dumpster, Don't expect to completely
contain dust to your work area. But
you can minimize its travel by du&in]i
the door and laying a damp towe
along the bottom. If the door has been
removed, tape a heavy dropeloth over
the doorway. Stuff rags into any heat-
ing or air conditioning registers in the
floor to prevent clogging. Do the same
with open waste pipes.

Down to work

Now you're ready to attack. Remove
wood trim by prying it away from the
walls with a flat bar. Door frames are
removed the same way, and jambs
can be cut and removed in sections. To
remove drywall, locate an area be-
tween two studs (tap on the wall and
listen for an area with the lowest
pitch) and knock a starting hole in the
drywall with a hammer.

If ceramie tile is glued on the wall,
strip it off first using a prybar to get
underneath the tiles. Don't smash the
tiles themselves with a hammer or
you'll get knife edge fragments flying
around., Remove sections of drywall
nailed to the studs by prying them off
with a claw hammer or flat bar.

Corners of drywall use a rigid metal
bead that has very sharp edges so
don't try and remove this with your
hand. You can remove this in sections
by cutting it with a hacksaw and pull-
ing it out with a hammer claw, pliers
or prybar. Lath and plaster wa]]]s re-
quire more patience as there is poten-
tial for alot more dust. Hand tools will
generate much less dust than power
tools. Work on the wall one section at
a time. Gently break the plaster away
from the wood lath with a elaw ham-
mer, wrecking bar or masonry chisel.
Pull away the lath with a prybar. If

you're removing a small section of
wall, mark off the area with masking
tape and knock down the plaster. Cut
out sections of lath with a handsaw.
Try to cut as close to studs or joists as
possible to minimize plaster-cracking
vibrations.

Wood paneling is removed by first
pulling off the baseboard trim to gain
working access. Then, use aflat bar to
pry the panels away from the studs.
To pick up hardwood flooring, also re-
move the baseboard and work up the
sections of the flooring with a prybar.
You may have to cut the first board
with a circular saw, Opening exterior
walls gruvides an opportunity to eval-
uate the insulation. In our project, we
upgraded the original rock wool insu-
lation with fiberglass batts.

Before removing electrical outlets
and switches, use a voltage tester to
make sure the cireuit is disconnected.
Remove the wires connecting the unit
and remove the outlet or switch. If
the unit is located at the end of a run,
trace the wires back to the nearest
junetion box and remove them. [f the
unit is in a line run, reroute the wire
by backtracking to the nearest junc-
tion box and adding a longer, un-
spliced wire.

Galvanized plumbing pipes can be
disassembled with two wrenches or
cut with a hacksaw. Hubless cast-iron
pipe can be disassembled by removing
the clamps, or it can be cut with a spe-
cial chain eutter or power circular saw
fitted with a special toothless blade.
Copper pipe ean be disassembled with
two wrenches if connected with flare
fittings. Sweated fittings can be re-
moved by melting the solder with a
propane torch, The pipe also can be
cut with a tubing cutter. Plastic pipe
iz cut with a hacksaw. Remaining sec-
tions of pipe can be capped off or ex-
tended for new fixtures. Sheetmetal
duectwork can be cut with tin snips or
can be disassembled by unserewing
the sheetmetal screws. ™

& Remowve tile from around tub using a flat
bar. If you plan to keep the tub, be sure to
protect it with cardboard or a blanicet.
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§ Remove drywall or plaster with a straight
claw hammer or flat bar. Wear a high-guality
dust mask and eye protection at all times.

Practice wheal & rim safaty,

and we'll give you this solid
bronze belt buckle.

Avoid needless accidents! Ask
for the wheel & nm safety train-
ing kit provided jointly by The
Goodyear Tire & Rubber Com-
pary and Motar Wheel Corpora-
tion. Post the charts in your
garage. Train your senice people
in proper procedures. And we'll
send you a free Think Safety belt
buckle.

Write Wheel/Rim Salety Dept.
1116 N. Washingtan, Lansing,
M| 48806-4841.
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A safety aducation program
sponsorad jointhy by

GOODSYEAR
and

MOTOREWHEEL

WORLD'S SMALLEST ————
WEATHER STATION

=
—

THE AMAZING WEATHER COMPUTER THAT
VO CAN LD IN THE PALM ©OF YOUR HAND

MMGITAR s mew TWH-5 Micro Weather Station inclades
i enmmpuier, preeision wisd vane and speed sensor with
mounling hardvware, and 40 feel ol calile. For oal
EIE995. Wiik ibe npliomal, auinmaiic-enupiylng lﬂ—i
Rain Collector ($49.%5) you can even manitor rainfall!

= WIND SPEED ® BAINFALL (Uptienasli
= WIND DIRECTION ® TIME OF DAY

& WIND CHILL ® ALTO SCANM

= WIND GLST RECTED = METHIC/ RTANIARD
= TEMPERATLRE » MICAD REATY

» HULOW TEMP EECORD & (INE YEAR WARRANTY

MAGNAPHASE INDUSTRIES, INC.
1502 PIKE ETREET KW,
MADEINEEA  ppms wa e M & VIEL
ORDERS ONLY: S00-322- 1502

! ENFOVRMATION:  Ine-Ti8a07 FAN: IM-TIEBhd4
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Insta

KYLIGHTS can really open
up a bathroom. They provide
much more illumination than
do wall windows. And natu-
ral, rather than artificial, light helps
create an airy ambience, making the
room appear larger than it really is.
Add to this the benefits of fresh air
from models with operable sashes,

Installing a skylight is always a great way to bring more natural light into a room. But it s es-

and it's easy to see why skylights are
s0 popular,

Skylights come in a variety of sizes
and are usually made to fit into stand-
ard rafter openings. A small unit, 14%
in. wide will fit between rafters that
are 16 in. on center. Larger sizes re-
quire cutting out one or more rafters.
For our project, we gelected aventing

pecially appropriate for bathrooms which tend to be small and relatively dark.

1 Decide where to position the skylight in
the ceiling, then bore a hole through the

roof at all four cormers of your layout.
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& Snap chalklines between all four layout
holes, then cut and remove shingles. Cut
sheathing with a reciprocating saw.

FHOTOS FROM CREA TWVE UNIERRAL STLADROS
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kyll ht

ation

model made by Insula-Dome. This
unit features low-E glass which cuts
down on heat loss in winter and heat
gain in summer, a full-support hinge
and 16-0z. copper flashing.

Positioning

Begin the installation by determining
where you want the skylight located.
The skylight size indicates the outside
curb or rough roof-opening dimen-
gions, The width dimension is parallel
with the roof ridge. To get your cor-
rect rough opening add ' to % in. to
the skylight size. Try to make these
dimensions work to the best advan-
tage with your rafter spacing.

If you have a dropped bathroom
ceiling or an attic space, check above
the ceiling for any interfering eleetri-
cal wires or ductwork to see if they
can be rerouted, These may be hidden
under the ceiling insulation so vou'll
have to pick up the insulation to
check. Have someone tap on the ceil-
ing with a serewdriver or broom han-
dle to keep you in the desired area.
Keep in mind that if you're installing a
skylight that opens, it should be at
least 10 ft. away from any plumbing
vent pipes to prevent fumes from en-
tering the window,

Layout
Once you establish your skylight loca-
tion, use a framing square and mark
off the rough opening area on the ceil-

3 Carefully pry sheathing off rafters, re-
move nalls to avoid injury, then discard. Do
not let scrap fall into room below.
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One of the reasons why DAP®
Acrylic Latex Caulk with Silicone is
Americas most popular caulk is that
it's so versatile, you really don't need
anything else.

h}::%::cnrs or out, itll maintain a tight,
flexible seal for at least 25 years without

cracking, Ing or ng.

It a]qso guns easily forms a smooth,
paintable skin in just 2 hours, and then
cleans up with a damp cloth.

[n fact, it's so neat and reliable, why
would you want to use anything else?

Whigtmpp
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ing. Then, eut away ceiling material
and transfer your measurements to
the outside of the roof by boring a hole
at each corner of your layout through
the roof, using a large drill hit, Mov-
ing to the outside of the roof, recheck
your dimensions in caze you drilled
the holes on a slight angle.

Connect the drilled holes by snap-
ping chalk lines. Then, cut the asphalt
shingles inside the perimeter with a
utility knife and remove the shingles

with a flat bar, Also remove the roof
felt from the rough opening area. Fol-
low the manufacturer’s recommenda-
tions for stripping shingles beyond
the rough opening. Do not strip the
shingles past the bottom of the rough
opening.

Once the sheathing is completely
exposed, snap new lines if necessary
and cut the sheathing with a recipro-
cating saw, The reciprocating saw
will cut through hidden nails that can

& Cut rafters that fall in opening, then cut
and nail header stock in place. Header trans-

fers welght to the adjacent rafters.

5 Slide skylight frame into place, then flash
according to manufacturer’s directions.
When done, install the window panel.

damage circular saw blades. Pry up
the cut sheathing from the rafters,

Rough opening

To frame out the rough opening, be-
gin by cutting the rafters 1'% in. past
the rough opening on both the top and
bottom. The manufacturer’s specific
installation directions will tell you
whether these cuts should be made
plumb or perpendicular to the to
edge of the rafters. Your choice will
depend on the way you want to install
the finished trim around the window
and how you want the window to look
inthe room.

Headers are normally installed at
the top and bottom of the skylight.
You may want to double up on your
header size for strength. In this case,
allow for the extra header thickness
when cutting back your rafters. You
can also double up on your side
rafters. Nail the headers directly into
the cut ends of the rafters with 10d or
12d common nails and toenail them
into adjacent rafters that haven't
been cut. Make sure they are perfect-
ly square. Nail the edges of the cut
roof sheathing into the tops of the
headers.

IS NOT CONFINED TO THE
o




Installation

You ean ease the burden of earrying a
large, heavy skylight up a ladder by
removing the glass. We were able to
hand up the frame diagonally through
the rough opening from the inside.
Center the skylight over the rough
opening by measuring the clearance
inside using a ruler. Also from the
ingide, nail the unit to the rafters
through the liner box, not through the
copper flashing. You can also run a
bead of roofing cement on top of the
flange for extra leak protection. Re-
place any extra shingles and install
flashing according to the manufactur-
er's directions.

Flashing

Although proper flashing technigues
will vary widely depending on the in-
dividual manufacturer, there are
some general principles that hold true
for all skylights, To begin with, when-
ever you cut a hole in your roof, you
drastically increase the chances of
leaks. Nomatter how carefully you in-
stall the unit, even the slightest mis-
cue can spoil your ceiling during the
first heavy rain.

Most skylights will require some
form of step flashing. Unless you had
yvour skylight custom designed and
built, this flashing is included in your

PAVEMENT.

purchase price. Generally speaking,
thie flashing is comprised of a series of
identical L-shaped aluminum pieces
that must be installed around the pe-
rimeter of the skylight frame. One leg
of the L abuts the frame, while the
other is installed below the roofing.

To install step flashing properly
usually requires that the roof shingles
that abut the window frame be re-
moved at least 6 to 12 in. away from
the window curb. A flat bar works
great for this job. Just slide it under
the first shingle at the top of the sky-
light and pry up. You should be able to
remove the roofing nails by lifting the
shingle that covers them and pulling
out the nail. If you work ca.refuﬁ , the
shingles you remove can be used
again,

By working downward you will
clearly expose the nails that must be
removed in the ensuing courses, Usu-
allyit's a good idea to remove the shin-
gles in whole pieces, that is, back to
the next joint where a new shingle be-
ging. Once a clear path has been
removed on both sides, check the
manufacturer’s directions to discover
how many shingles must be removed
from above the window to accommo-
date the proper top flashing.

Then, just reinstall the shingles, al-
ternating them with the individual

pieces of step flashing as you go. Be
sure to use liberal amounts of plastic
roof eement during the installation, to
make sure that shingles and flashing
are bound together and that each
course of shingles is glued to the next.

Light shaft

When you are dealing with a ceiling
other than a cathedral, you will havea
gpace between the skylight unit and
the ceiling below. The size and shape
of this light well or shaft depends on
various factors—the construction of
the roof and ceiling, the desired
amount of light to enter the room, and
the appearance of the entire area. On
this job we ereated a cathedral ceiling
by removing the ceiling joists. This
made the room airier, and also solved
the problem of constructing a light
shaft below the skylight.

If you want a light shaft, simply
frame out the area between the roof
rafters and the ceiling joists with ap-
propriate lumber. Keep in mind that
this shaft can be designed to extend
straight down into the room or be
aligned perpendicular to the roof
opening so it comes into the room at an
angle. Box in the shaft with plywood,
drywall or paneling. Finishing off
with white paint will better help re-
flect exterior light into the room. "M

Honda automobiles and motorcycles
have won a reputation for engineering
excellence that extends from the high-
way and the racecourse to your own
backyard.

The Honda riding mower, for
instance. Its efficient Overhead Valve

engine is mid-mounted to permit stabil-
ity and maneuverability far superior to
typical rear-engine mowers.

The Honda HT 3813 lawn tractor
meets the challenges of extensive yard
care with liquid-cooled, twin-cylinder
power. Plus, Honda's exclusive Mechan-
ical Autoclutch Transmission (MAT™),
allows clutch-free geamhiftig

'I?Jmahealeimﬂydrhve mowing
mem visit your Honda Riding

r or Lawn Tractor Dealer. Ask
about convenient financing and Hondas
2-year limited warranty. For the nearest
dealer, check the

Yellow Pages or call
the number below:
ﬁwqmmmﬂh;-:u _mu:h
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Introducing TECH 2000, our new high efficiency central air conditioner. o 2 gﬂ/

Designed quieter, crafted slecker and engineered smarter. TECH 2000, As reliable -, e

as it is elegant. To discover its beauty, call 1-800-CARRIER. Lﬁ_m

CARRIER. OUR ENGINEERS AREN'T COMFORTABLE UNTIL YOU ARE,



Whenever you undertake a major remodeling job in 2ny given room, you should consider re-
placing old windows. New high efficlency models will save energy and work better, too.

N IDEAL time to replace
windows is when you're re-
maodeling rooms in an older
house, Choosing new, more
efficient windows will also enhance
the updated look you are going for,
More glass area will allow more light
into the room. And this can add to the
room’s ambience by creating a feeling
of preater spaciousness,

To remove an existing window,
check our article on installing over-
sized plumbing fixtures that follows in
this guide, Your choice of a new win-
dow is limited only by your budget
and the dimensions of your bathroom
wall. (You should also consider how
your new windows will look from the
outside of your house.) There are so
many different window styles avail-
able these days, be sure to undertake
careful comparizon shopping before
making any purchase,
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The simple switch

Regardless of the window you choose,
the best way to approach the replace-
ment job is to buy a window that's the
same size—or slightly smaller
than—the window you are removing.
If this strategy fits your needs, the
whole task i much more straightfor-
ward. On this job, we replaced two
different windows. The first was just
slightly smaller, s0 we could use the
existing wall framing for our new
rough opening. All that was required
was adding 1x4 stock to the side of
both jack studs and to the top of the
rough sill.

Oversized replacements

Our second window, however, was
wider than the window it was replac-
ing and so0 a new rough opening had to
be constructed to accommodate it. If
the desired rough opening falls in a

PR PHOTOS 8Y FRAME COGGIMNG

HOME IMPROVEMENT GUIDE

New Windows

J- 1 sl
1 After you remave old window, you may

have to adjust the size of rough ocpening.
Just nall boards to the siil and'or studs,

Z Push new window into place and have
helper hold It from outside. From inside, ad-
Just It untll centered in rough opening.

bearing wall, vou must first build a
temporary support wall to carry the
weight of the ceiling above, while
working on the wall. Make this brac-
ing wall using a few studs nailed be-
tween a single top and bottom plate,
Make the wall high enough so it just
fits between the floor and ceiling.
Slide it in place, within a couple of feet
of the outside house wall, being care-
ful not to harm the ceiling or flooring if
these items are not going to be re-
placed. Then remove the jack studs,
header, cripple studs and sill plate
from the old opening.

Lay out the position of your new
rough opening on the top and bottom
wall plates, and then cut to the proper
gize studs, jack studs, cripple studs,
gill plate and header for your new
opening,

(The installation instructions that
come with the window will explain the

o7
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exact size for your new opening. )

Assemble these parts by first nail-
ing the jack studs to the header. Then
lift this assembly into place and toe-
nail the bottom and top of the studs
into the bottom and top wall plates.
Then toenail your gill in place at the
proper height and fill in below it with
cripple studs that fall in the same 16-
in.-on-center layout that the rest of
the studs in the wall maintain. Add
short filler blocks above the header to
support the top plate,

Installation

Onee all these members are in place,
YOU €an remove your temporary sup-
port wall and disassemble it, Then,
slide your new window into place.
Have a helper hold the window on the
outside while you center it in the
opening using a flatbar to move it
from side to side. If the window is a
double-sash casement model, like
ours, then be sure to shim between
the mullion and the sill to keep the
window from sagging in the middle.

(ARROW LNDERSTANDS}
A MAN'S HOME IS |

“"HIS CASTLE

From the dungeon to the lower
(basement to the altic), Arrow
products are versatile enough
to handle most any job-big
or small,
Arrow products have
the reliability you've
come to expect, al a
price that pays for
itseil- even il you
don’t have a castie.

See the complete
assoriment of Arrow

tastening tools, staples,
gh.lo stix, fasteners and
vel

s, available at all leading
Hardware, Home Center, and Discount Department Stores.

Arrow Fastener Company, Inc. 271 Maytll Streut, Sadale Brook, N.J, 07662
In Canada: Jardel Distributors, Inc., 8505 Matropalitan Bivd., East Montreal H1P 1X9 Quabec
In Linitad Kingdom: Arrow Fastener (LK) Lid., 82 Oid Brompion Road, London SW7 3L0

© Copynghl 1988 Armw Famerss Company, Inc.

To make sure you don't push the
shims in too far—and thus raise the
middle of the window too high—sight
along the bottom edge of the window
to make sure it's straight.

When satisfied with the window
allgnmunt nail it in place by driving

I 3 s,
3 Slide shims under center of wide windows

to keep middie from sagging. Use tapered
cedar shims to allow for precise adjustments.

& Once window s properly aligned, hold in
place and nall from outside, through brick
malding or a bulit-in nalllng flange.

casing nails through the outside brick
molding and sheathing into the jack
studs. Or, nail through the casing
flange—if the window is built with
one—into the sheathing using 2'%-in,
roofing nails.

Finishing u
Onee the window is installed, cut and
piece in the siding around the exterior
trim and caulk all the spaces between
the siding and the window trim.
When the time comes to install your
drywall, plaster or paneling inside the
house, make sure to add insulation be-
tween all the new framing members,
Alzo, add insulation between the win-
dow and the rough opening to prevent
heat loss and drafts—before you cov-
er this cavity. Don't pack the insula-
tion too tight. Then finish the job by
installing new casing material around
the window. ™
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Unwanted Plumbing

F YOUR remodeling project in-
volves removing fixtures that will
not be replaced, you have to do
something with the plumbing
(supply and waste pipes) that remain
exposed. In one bathroom we remod-

eled, we eliminated a tub and shower
unit to make the overall room larger.

First step with any fixture removal
is to shut off the main water supply
and eliminate the pressure by opening
the gink or tub faucets.

=

—
B

If you want to remove—or relocate—a plumbing fixture, the job requires more than just tak-
Ing the old fixture out. You must also cap off the old plumbing behind the surface of the wall.

e — — —_—

1 First remove all faucets, escutcheons and
other fittings, like a tub spout, that are acces-
sible from the outside of the fixture,

POPULAR MECHANICS ® AFRIL 1585

Removing toilets

Shut off the water supply going to the
tank and flush once or twice to drain
the tank and bowl. Use a sponge to re-
move any water remaining in either
area. Disconnect the supply line at the
shutoff valve and the tank. If the tank
is attached to the bowl, vou can unfas-
ten the bolts and remove the tank to
make the toilet much lighter. If you
have some help, leave the parts joined
together and remove it as one piece.
Unbolt and remove the toilet seat.
The bowl] is fastened to the floor
flange with two bolts. If the bolts
have plastic caps, pry them off witha
screwdriver, The nuts usually be-
come rusted because of the humidity
in bathrooms. If you can't remove
them with a wrench, cut them with a
hacksaw.

Rock the bowl to break the wax
seal. Then, lift the bowl straight up by
the rim and the back. There still will
be waterin the trap. Dump this out by
placing the bowl on a towel in the tub
and tipping it over to drain the trap.
Stuff the waste pipe with a large n.g
and cover it to E:aep out debris an
prevent sewer fumes from entering
the house.

Removing washbasins

Washbasins (sinks) may be free-
standing units, wall hung or mounted
intoa muntertupin avanity. Yourap-
proach depends on your situation. But
the first step for all is the same: Close

the shutoff valves and disconnect the
supply lines at the valves. Place a
bucket under the trap and disconnect

& Remove the fixture and the wall covering
behind it, then cut the rough plumbing with
atubing cutter. Don't use a hacksaw.

FHOTOS FROM CREATIVE LINIVERSAL STUENDS

8 Once old supply lines are cut, pry them
from the wall and set aside. Frequenitly, they
can be reused, so don't throw them away.
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the trap by unscrewing the locking
nuts at either end. Leave the straight
drain pipe connected to the sink in
place. If the washbasin is free-stand-
ing, you should be able to just slide it
away from the wall after the plumbing
is disconnected. If the washbasin is
wall hung, remove the legs—if the
sink has them—and lift the basin
straight up from the bracket. The
support bracket is mounted to the
wall, but the sink just rests on it. The
plumbing attachments and the

PHOTTE FROM CREATVE LINRERLAL STUNOS

& Thoroughly clean the cut ends of the tub-
ing that will remain in wall. You can use &i-
ther emery paper or fine steel wool pads.

sink’'s weight keep it from moving.

To remove countertop-mounted ba-
sins, place a piece of 2x4 that's several
inches longer than the width of the ba-
sin on top of the basin. Tie a piece of
clothesline or wire to the wood, drop
it down the drain, and connect it to a
ghort section of 2x4, Twist the bottom
block to take up any slack, then re-
move the bolts and clips securing the
basin to the counter. Hold the basin at
the bottom and loosen the support line
until the basin is free and able to be re-

5 Apply fux to end of tubing, then slide cap
fitting on tight. Heat the joint with a torch
until solder meits and fills gaps.

Until now, wearing athletic shoes to work had
one basic drawback. But Red Wing has solved the
problem—athletic shoes with steel toes. Shoes that
have famous Red Wing fit and comfort. Try on a pair in
black or white styles at your Red Wing dealer today

For a free color brochure, write Red Wing Shoes
Dept. P.M.314 Main Street, Red Wing, MN 55066.
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moved through the countertop hole.

You can also remove the basin
along with the countertop in some
cases. If the countertop is simply
screwed to corner blocks in the vanity
cabinet, remove these secrews and the
top should lift right off—with the sink
coming along in the bargain. The vani-
ty is attached to the wall with serews
driven into the studs. Removing
these will free the cabinet.

Eliminating pipes

Depending on whether your supply
and waste pipes come out of the wall
or floor, you will have to go into the
wall or tear up the floor and remove
the pipe back far enough so it can be
capped off and hidden during the re-
construction.

Galvanized pipe uses threaded con-
nections for fittings and joinings.
Copper pipe fittings are usually sol-
dered but are sometimes threaded by
means of flared compression fittings.
Remove sapply line shutoff valves
(these may require heat toloosen) and
tiake your supply and waste pipes
back to a convenient disconnecting
Jjoint or soldered coupling. If a thread-
ed coupling is rusted fast, heat it with
a torch and tap it with a hammer to

‘—-—-..\\\ :~._'
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freeit. You can cut copper lines witha
tubing cutter.

Next, cap off your supply lines. 1f
they are galvanized, you need a galva-
nized cap. Clean the pipe threads and
apply pipe dope or Teflon tape and
turn down the cap with a pipe wrench.
With copper pipe, sweat on the cap.

In some locales, plastic supply lines
are permitted. These are the easiest
to cap off. All that's required is cut-
ting the pipe with a hacksaw and glu-
ing a cap over the cut end. Be sure to
use the manufacturer’s cleaning sol-
vent before the glue to ensure the
best joint possihle.

Removing shower stalls
Remove your shower doors. On
hinged doors, unserew the hinges
from the wall, remove the door and
take apart the rest of the frame. If you
have sliding doors, lift the doors off
the tracks. You first may have to raise
the upper bar of the frame.

Unserew or pry apart the rest of
the frame. Unscrew all the handles,
controls and the showerhead. Then
strip away fiberglass or plastic sur-
rounds with a prﬁiar

If your shower is covered with ce-
ramie tile, the job is a bit more in-
volved. You'll have to pry the tiles off
the walls individually, using a flat bar.

This will take some time and can cre-
ate razor-sharp shards of tile. Be-
cause of this, be sure to wear sturdy
gloves and eye protection at all times.
Onee all the tile is removed, strip off
the mortar, plaster or drywall behind
it, until you reach the studs. This wall
covering will be so damaged that
you'll have to replace it.

Removing a bathtub

If you have glass shower doors in-
stalled, remove these first, If your
tub is set into the wall rather than
free-standing, it usually is attached to
the wall studs with nails or screws
driven through a flange. Strip away
the wall covering to access the flange
and free it from the studs.

If the tub plumbing is not accessi-
ble, cut an access panel in the wall
closest to it, by cutting out a section
between the two studs closest to the
drain. Use a knife rather than a saw to
minimize the danger of cutting wires
or pipesin the wall. It's a good precau-
tion to turn off the electricity going to
the bathroom. Cut your panel about
14 in. high starting about 2 in. from
the floor, Cut the wall along the cen-
ter of your wall studs.

Relieve supply line pressure by
opening the faucets. Remove the tub
overflow plate and take out the entire

assembly. Remove the faucets and
unscrew the spout.

Disconnect the drain by removing
the drain strainer with a screwdriver
and inserting the handles from a pair
of pliers into the drain crosspiece. Use
a screwdriver as a lever to turn the
pliers counterclockwise until the
crosspiece turns freely. Pry up one
end of the tub at a time and slide a3- to
4-ft. section of 1x4 underneath each
end. Pull the tub away from the wall
by sliding it on the wood.

If the tub is an old cast-iron model,
one of your biggest problems will be
getting it out of the room. These fix-
tures are extremely heavy. Some pro-
fessionals will actually break up the
tub in the room by striking it with a
sledgehammer. There are obvious
dangers to this approach. A better
idea is to remove it in one piece and
then carefully navigate through the
house and then outside.

If you have wood or tile floors, an
old section of carpeting is great for
this job. Just wrap it around the tub
and carefully slide the tub using the
carpet as a buffer. If you have carpet-
ed floors, then use heavy gauge card-
board for the buffer. In either case,
take your time and have plenty of
folks to help, especially if you're slid-
ing the tub down stairs. P

NOBODY FITS WORKING FEET LIKE l-WINGt

POPULAR MECHANICS ® APRIL | 789

sch! Ouch! Ouch! Ouch!

ﬁ'
*WJNG
E}ES
=" Made in U.S.A.

RE'




HOME IMPROVEMENT GUIDE

Workin
Oversize

HERE'S a wide selection of by opening up an access in an exterior
standard fixtures designed wall. This usually involves removinga
for bathroom remodeling, but  window and the framing below it. If
there are additional fixtures you don't have a window, you'll have
available for new construction. These to eut a whole in the wall which re-
tend to be built on a grander seale, are  quires temporary support for the ceil-
more luxurious, and have more built-  ing or roof above,
in amenities. A shower unit in this For our project we installed an
category, for example, may have fea- oversized shower and tub enclosure in
tures such as 1-piece constructionand  a ground floor bathroom and an over-
molded-in seat and shelves, The rea- sized shower enclosure in a second
son these units are designed for new  floor bathroom.
construction is that they can be in-
stalled before all the partitionsareup. Getting started
If you're remodeling, you usualf}* To remove the window, begin by tak-
have to settle for fixtures that will fit  ing off the interior casing. Moving to
through your bathroom door. Any- the exterior, pry the window from the
thing larger is considered oversized.  rough opening. With the window free,
You can install oversized fixtures lift it out bottom first and let it slide

Owersized tub and shower enclosures, llke this fiberglass unit, are roomy and lucurious., But
they re too big to move through your house, Here's the way to make them work,

112 PRA PHCITOR B FRANK COGOING

With
Fixtures

down into the opening as you pull it
out. If you remove the window from
the top, there's a danger it can topple
and fall on you. Back inside, remove
the wall eovering under the window
frame. In our case this was drywall.
Remove the sill and also the eripples,
which are the small studs that }gﬂlﬂ it
up. Do not remove the bottom plate.
For our upstairs bathroom, the
shower enclosure was carried up two
ladders, rather than sliding it up a lad-
der, to protect the fiberglazs. The
protective framing is kept in place un-
til the unit is installed. Once the unit is
through the opening, reinstall the sill,
eripples, sheathing and siding.
Before installing the fixture, relo-
cate the waste pipe if necessary (see

1 Begin by removing the Interior casing
from your window using a flat bar. Be careful
of this trimwork if you plan to reuse It later.

2 Remove nails that hold window in place
from outside. Be careful not to split brick
maiding. Then pry out window unit.
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“Relocating A Toilet,"” page 114). In
our case, the plumbing supply lines
were moved over with flexible, coiled
tubing rather than straight pipe to
make the job easier. When setting the
tub, make sure the drain is lined u
with the waste pipe so you can install
the drain assembly,

Gently tap shims underneath the
tub to level the unit. Fasten the top
flange of the unit to the wall studs
with roofing nails. If the flange is not
prebored for these nails, bore clear-
ance holes to avoid crntkmg the fiber-
glass. Protect the bottom of the tub

with some old earpet or cardboard
since you'll be standing in it to work.

Install the drain, sealing it with
plumber's putty. The overflow riser
fits into the port opening with a gas-
ket. Use plumber’s putty here, too.
We waited to frame out our partition
wall at the end of the enclosure, until
after the plumbing was completed
because we were working in an ex-
tremely tight area.

Line up your water supply and in-
stall the diverter valve. The diverter
comes assembled and the manufae-
turer supplies working dimensions

SN

for the installation. Lay out these di-
mensions on the enclosure and drill
through the fiberglass into a block of
wood with a epade bit to avoid chip-
ping. Connect the hot and cold supply
lines to the diverter and secure it to
the fiberglass by adding the faucet
handles on the inside surface. The di-
verter riser for the shower head was
positioned about 6 in. above the show-
er enclosure. The riser pipe is sup-
ported by a block nailed to two studs
in the end wall framing. Once the tub
is set, frame out a 2x4 wall behind the
diverter and around the plumbing. PM

5 Slide the new tub enclosure through the
opening, being careful not to scratch the fl-

berglass. Relnstall the framing and siding.

3 Carefully remove the siding from below
the window, starting at the window open-
Ing and working down to the bottom plate.

4 Once the siding |s removed, pry out crip-
ple studs below window sl and remove any
drywall or plaster from Inside the room.

5 !l'l—-.ur'—ﬂ'
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Save $20* when you bu
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*Al participating desbers. Offer ends May 31, 1989,
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elocating AToilet

EMODELING a bathroom
may involve replacing a toi-
let with one that's larger or
ghaped differently. It eould
also entail installing a larger sink or
tub that could end up erowding the
toilet, Or, you may just want the toi-
let in a different location. The solution
in each case is the same—relocate it.

The big job in changing a toilet's po-
gition or installing a new one involves
changing or extending the waste pipe,
water supply and the vent pipe,
where applicable. The fixture manu-
facturer supplies measurements for
the toilet offset—how far Lo set it
away from the back wall to have ade-
gquate clearance for the tank, They
also supply measurements for the
waste pipe location. Keep in mind that
these measurements are based on the
distance from the finished wall cover-
ings. So make allowances if you're
working with an unfinished waﬁ'.

To remove the old toilet, turn off
the water supply at the main shutoff
valve and flush the toilet a few times
to drain water from the tank and
bowl. Use a sponge and bucket for any
remaining water.

Disconnect the supply pipe at the

- ¥ \ 1
1 Begin by removing the nuts that attach
the tollet to the holddown boits. If these are
nusted in place, cut them off with a hacksaw.

tank. If the toilet is a 2-piece unit you
can disconnect and remove the tank
from the bow]. Keep the attaching
bolts inside the tank from rotating
while removing the nuts underneath
the tank. Or, as with 1-piece fixtures,
you can remove the toilet and tank as
aunit. Remove the nuts at the base of
the bowl that attach the bowl to the

14

TR Y|
2 Wiggle the bowl back and forth to break

wax seal. Then get a helper and lift tollet off
the floor flange. Remove from room.

floor flange. These nuts usually are
rusted due to humidity from the
shower so you may need to cut them
off with a hacksaw. Rock the toilet
back and forth to break the wax seal
between the toilet and the floor
flange, There still will be some water
in the toilet trap, =o lift the bowl
straight up by the back and the rim

M PFHOTOS #8Y CLIFF GROWER

3 Remove the floor flange by heating with
a torch. Then cut and pry up floor decking to
expose waste line undermeath.

then tip it and drain it into a bucket.
With the toilet removed vou'll be
left with a metal floor flange soldered
to the waste pipe or possibly a plastic
flange and pipe. (The plastic pipe is
easier to work with. It can be cut
readily with a hacksaw and new fit-
tings and pipe are available at home
centers and lumberyards. They are
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joined with easy-to-use glue.) Re-
move the flange by heating it with a
toreh fitted with a wide heat spreader
tip. Once the flange is off, stuff the
pipe with rags and cover to prevent
debris getting in or sewer gas getting
out.

out

Using the fixture offset dimension,
determine the new location of the
waste pipe and open up the area by re-
moving the flooring. Try to route new
pipe between existing joists, main-
taining a minimum downward slope of
Yy in. per foot away from the fixture,

Next, remove the elbow below the
flange by heating it with a torch to
melt the solder and working it free
with a pair of pliers. Sand off the ex-
cess solder and lay out your new pipe
using a combination of elbows and
straight connections to route the pipe
to the new location. In extending the
pipe, keep elbows to & minimum be-
cause they restrict the flow of waste
and promote clogging.

If you have to eut out a section of
joist, reinforee the floor by nailing
headers between the two joists on
both sides of the cut one. Line up and
install the floor flange elbow so the
bottom of the flange lip will be flush
with the finished ﬁuur Measure this
distance from a level placed across the
floor opening. If the flange is too high,
the toilet will rock. If the flange is too
low, the toilet won't seat properly on
the wax seal,

To install the flange, coat the parts
with flux, then heat the pipe and
flange with a torch until the solder
melts and creeps into the joint. Solder
all the way around the joint and then
use a rag to wipe the joint clean.

To extend your supply pipe, turn
off the water at the main valve if you
haven't already done so and relieve
the pressure in the lines by opening
the shutoff valve. Remove the section
of your wall necessary to expose the
pipe. Check the dimensions supplied

 — _-=..-._. "-.
& Use whatever fittings are required to

change location of waste opening. In this
case, we moved the tollet & in. away.
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by the fixture manufacturer for the
new pipe location. Then, sweat on the
proper fittings and pipe nipples re-
quired to reach the new locations.

You ean run pipe through studs or
joists by boring through the center of
the member. For joists, make sure
the diameter of the hole does not ex-
ceed one-gquarter of the joist depth. 1f
a pipe hits the top or bottom section of
the joist, you can noteh the joist to
one-third its depth. Reinforee a top
notch with two 2x2s fastened on both
sides of the joist below the notch. Use
a steel brace fastened across the open-
ing for a bottom noteh. You can drill
through wall studs if the hole diame-
ter doesn't exceed one-half the stud
depth.

Add a short section of pipe to ex-
tend through your finished wall, In-
stall a shutoff valve by first slipping
on the escuteheon, then threading the
valve onto a male pipe adapter that's
been soldered to the end of the supply
line.

Venting

All toilets must be vented, usually
through the main soil stack and some-
times by means of a secondary or sep-
arate vent pipe. If you are just
moving your toilet a few inches, your
existing vent will work fine. But if you
are moving the toilet farther away,
econsult your loeal building codes for
new venting requirements.

To install the new toilet, insert new
mounting bolts in the floor fange and
keep them upright with plumber's
putL;.r Insert the wax seal in the floor

%E with the tapered gide facing up
and ine up the two mounting bolts on
the toilet base, Lift the toilet over the
bolts, press it down, then gently rock
it back and forth to seat the wax seal
onto the flange. Gently tighten the
nuts on the mounting bolts, to pre-
vent cracking the toilet. Attach the
tank if you have a 2-piece toilet, and
then connect your supply line using
flexible tubing, ™

§ The cold-water supply line must also be
moved. Clean the required pipe sections and
fittings. then coat with flux and solder.
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Exhaust Fans

ANY development or tract

houses had bathroom ex-

haust fans installed only in

interior bathrooms when
they were originally built. Bathrooms
on exterior walls relied on windows
for ventilation. Butitisn't always con-
venient to open a window, especially
if you have central air conditioning or
if it's cold outside, So adding an ex-
haust fan is a nice custom touch, and
one that makes sense if you're going
to be remodeling anyway.

How to b

Exhaust fans can be vented to an attic
or outside the house. Venting to the
outside is superior because it pre-
vents excess moisture from going into
the attie, which may be difficult to dis-
sipate in the winter.

Fans come in wall- or ceiling-
mounted models. Capacity also var-
ies. Your fan should be able to
exchange the air in the room at least
eight times every hour. To calculate
the fan capacity for a bathroom hav-
ing an 8-ft. ceiling, multiply the room
length x width (in feet) x 1.1. If vour
installation uses a long run of ducting
that bends around corners, allow ex-
tra capacity to overcome added resis-
tance to the airflow.

Location

Mounting considerations should in-
clude a loeation that's as close to an
outside wall as possible. Try for the
most direct venting route. The fan
will be more effective if mounted close
to the shower so it ean pull away moist

1 Determine a sultable location and nall fan
housing into a celling joist. Use roofing nails

because their large heads hold better.

I 1&

air. Don't position the fan over a heat-
er or radiator where it will draw out
your warm air. Mount the fan with the
exhaust port aimed toward the exteri-
or of the house.

While many models contain a light

r.

/

that works off the same switch as the
fan, it's a good idea to use separate
switch controls so you can use the fan
only when vou need it. Why listen to
the noise if it's not necessary?
Exhaust fans ean alzo mount on the

\
v !

M

Bathrooms are a humid environment, there's no doubt about that. But often these rooms
where bullt without an exhaust fan to carmy away the damp air. Here's how to install one.

2 Cut holes through ceiling jolsts to accom-
modate exhaust hose. Carefully siide hose

through holes to prevent tearing plastic.

PHETCH FROM CREATIVE LINIVERSAL STUIDIDE

2 Cut hole through exterior of house at
proper location. Then slide hood assembly
Inte hole. Nail hoad flange in place,
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wall attached to the studs, with the
grille flush with the wall covering.
Some models vent directly to the at-
mosphere without using a hose. Other
models use ductwork connected to a
roof eap or to a grille in the soffit un-
der an eave.

The bath in this project was on the
first floor, s0 we used a ceiling-mount-
ed fan ducted through the joists and
the outside wall. The fan mounts be-
tween joists using two mounting arms
that nail into the joists, Adjust the fan
height 20 it will be flush with the fin-
ished ceiling.

#& Siide support plate over hood plpe and

push tight against joist. Then slide hose over
pipe and attach with duct tape.

Iinstallation

Conneet the exhaust hose and route it
to the exterior wall. In our case, the
floor joists ran parallel to the outside
wall, 20 we had to bore through all the
joists, using a holesaw mounted ina
right angle drill to run our 4-in. flex
line. Bore through the wall sheathing
and siding to install the exhaust pipe
and fan hood. The exhaust pipe is in-
stalled from the outside of the house.
If necessary, the 10-in.-long pipe is
trimmed to size from inside the house
afteritisin place.

Serew the exterior fan hood to the
house. Run a bead of silicone behind
the flange to prevent leaks, Connect
the exhaust hose to the fan and ex-
haust pipe and fasten both ends with
duct tape.

Electrical hookup
For power, we installed a new switeh
box in the wall where we ganged two
switches for the fan and light, and a
ground fault cireuit interrupter
(GFCI) receptacle. This type of re-
ceptacle is required in bathrooms be-
cause of the moisture in the room. It
prevents serious shocks as it is easily
tripped by a slight change in current
draw.

Junction boxes come in metal or
plastic. We used a plastic box that

nails to the stud. Mount the box so it
extends beyond the studs to be flush
with the finished wall covering. The
box is marked for specific depths. Our
wall was to be covered with Y-in.
drywall and finished with Yi-in. tile,
S0 we mounted the box at the %-in.
mark.

Splice into a junction box to run a
feed line (hot, neutral and ground) to
your fan box. Strip insulation from
wire end and make all wire connec-
tions with wire nuts. Run the wires
and staple them every 3 to 4 ft. along
the center of the inside surface of
studs and joists. Drill holes through
the center of studs and joists as neces-
sary to route the wires, If you have to
drill near the end of a stud or joist, or
if you have to notch a framing member
for the wire, fasten a nailing plate (a
heavy metal plate to protect the wires
from nails and screws) over the noteh.

Loop the wire before you bring it
through either the switch or fan box,
g0 if you cut the wire short you ecan
pull more through. Staple the wire
within 12 in. of both boxes and use ca-
ble connectors to elamp the cables in
the metal boxes. The fan is wired sim-
ilar to a light fixture, but be sure to
check the specific manufacturer’'s di-
rections that are packaged with the
fan. ™

StormShield Dry—doubile-coated rinprooting &
keep you dry, Full ventilation (o keep you comiorable
StormShield Tough —durable encugh 1o 1ake on
ihe fierce gales of Wi, Everest

StormShiedd Fast—you can sef up a Eurekal
StormSheald in ken minules or lgss

Choose from 40 Eureka! models. Call Toll-Free
1-B00-B48-3673 for dealer locations.

In Mew York, call 1-800-441-4420.

(8-5, M-F. EST)

Thereis adry place
in this wet & windy
world.
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Eureka!Tent
The StormShield
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Medicine Cabinets
And Recessed Lights

?"'— OR YEARS, alot of bath-
C I rooms were built without a
medicine cabinet. They sim-
ply featured large mirrors,
attached directly to the wall, and re-
lied on vanities or shelves somewhere
else in the room for storage. While
this can provide a clean, tailored look,
it does have one shortcoming: A medi-
cine cabinet is the handiest and zafest
place to store dangerous things away
from children.

For our project, we installed three
recessed medicine cabinets centered
over a vanity. Many medicine cabi-
nets are designed to fit between exist-
ing studs which are spaced usually 16
in. on center. Oversize units, such as
we installed, require cutting and re-
moving one or more studs,

Layout

Start by determining the rough open-
ing location based on the height of the
vanity countertop and the height of
the cabinets. Rough mﬁu ning dimen-
sions are arrived at by laying the
three cabinets facedown on the floor,
leaving ¥ in. between them for door
Mirrored medicine cabinets, a tradition In the bathroom, take advantage of space inside the clearanpﬂ- The doors are wider than
wall. We Installed three cabinets, side by side, for extra storage. the cabinets themselves so there will
be ample room to frame out the rough
opening for the individual cabinets
without adding the framing thickness
to the overall rough opening measure-
ment. Position the cabinets so all the
doors swing open the same way.
Measure the total width and height
and add 1% in. to the top and bottom
to allow for 2x4 headers.

ll’lﬂﬂl“l‘lg a new header
If you're cutting into a bearing wall,
you'll have to install a header to carry
the weight. To do this, you must first
construct a temporary support wall to
hold the eeiling in place while you
work on the wall. Build this su
wall s0it's at least as long as the T‘llearb
er you must install. Use single 2x4s
for the top and bottom plates and 2x4s
for the studs. Nail the studs to the
plates on 24-in. centers and make sure
- the wall is just a bit longer than the
1 Tolnstall three cabinets, frame the opening so there |s enough room between eachforthe  distance from the floor to the ceiling.
mirror to swing. Then cover the framing with the same wall covering used elsewhere. When the wall is fabricated, liftitin
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Elace being careful not to damage the
oor or ceiling if you don't plan to re-
place them, Position the support wall
as close to the medicine cabinet open-
ing as possible and still have room to
work, Three feet away will work fine.
Then cut a double 2x8 header for
above the opening. Support it with a
jack stud on both ends, and add any
necessary blocking between the head-
erand the top wall plate.

Transfer the cabinet dimengions to
the wall, using a level to mark the top
and bottom lines. Mark yvour vertical
lines along the center of the nearest

& Slide first cabinet In place and check for
plumb, Screw into framing. Hold second cab-
Inet in place and check for mirror swing.

studs, Cut and strip the wall to expose
the studs, taking care not to cut into
eleetrical, plumbing or duct work.
Cut the studs with a reciprocating
saw and remove the sections from the
rough opening.

Frame out the rough opening by
nailing in your header and bottom 2x4
gill. Toenail them to the studs with 8d
or 10d common nails and also nail
through the header and =ill into the
ends of the eutoff studs. Install verti-
cal 2x4 framing between the header
and sill to achieve your finished rough
opening. Make sure your verticals are

B Attach all cabinets to framing using
Il screws. Screws allow cabinet to be

removed without damage.

plumb and that their inside edges are
flush with the inside edges of your
jack studs.

Work from the center of the rough
opening to determine the location of
your cabinet divider framing to create
three separate rough openings. We
covered our framing members with
plywood because our finished wall
covering was wood flooring which we
glued to the plywood wall. But you
ean use drywall or plaster depending
on the existing finish on your walls,
Just keep in mind that you want the
surface to be smooth and to extend
into the room the same amount as the
surrounding wall surface. (If you are
covering the wall with wood, like we
did, cut the wood flooring to the size of
your finished opening and then install
it.)

et the center cabinet first. We
used drywall screws rather than nails
80 the cabinets could be eagily re-
moved later if necessary, Also, an er-
rant blow with a hammer—when
driving in nails—could bend the cabi-
net and prevent the door hinge from
working pro ’IPerl;-,r It could also break
the mirror. Test fit the other medicine
cabinets and shim them as required.
Don't over tighten the mounting
screws to avold distorting the metal
cabinets,

HANDY TOTER

ISCOVE

RENTING

Your A.R.A. rental store can help whittle that

big project down to your size rJ' A

H-lll
Before vou call a contractor or carpenter about the project
vou thought was too big 1o handle, visit vour nearby
ARA. rental store, The rental professionals there
can offer expert advice and equipment.
. = From cement mixers to extension :
. ladders. Paint sprayers to nail guns. |
I'I- Your rental store can offer fast,
inexpensive ways you can do
|l more of the work yvourself. .
and save more money.
Check out the nearest .
Al A.R.A. rental store listed in the
d M yel!ﬂw pages. That :hu. project
Ty _HLI might be just vour size after all ..,
TuiE once you Discover Renting!

A
AYA

Bmancan rental association
1900 - 19th Stresd,
Moline, lilinois 61265

(309) 764-2475

We rent only the very best.

Handy Toter is a unique, ergonomically
designed, all steel construction tool
invented to easily carry standard
4'xB sheets of plywood, paneling,
and drywall.

INTRODUCTORY OFFER $9.95

plus 53.50 shipping and handling. lllinois and
Chicago residents add applicable sales tax

Send your name and address, along
with a check or money order to:
ALPINE INDUSTRIES, INC.
2750 N. Oak Park Avenue
Chicago, lllinois 60635
CREDIT CARD ORDERS, CALL:

1-800-622-3130
MASTERCARD and VISA accepted
Allow 3-4 weeks for delivery. Add an extra
2-3weeks if paid by check. Sorry, WO C.O.D.
MNew dealers are invited.
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Theproblemis, it'snot
level. But with a new,
computer calibrated
Stanley Professional =
top read level, you'll
always know tor sure.
Soif you're looking

for the most durable,
accurate level you can
find, just look for the
levels with the Stanley
name. And head

straight for them.

I - OME IMPROVEMENT GUIDE

Recessed spot lights let you custom design the lighting in any room,

ECESSED light lixtures are installed in the framing, either in the
wall or ceiling. The ceiling lixiure we used is called & high hat. it
locks like a can and comes in a vanety of sizes and shapes.

The typical high hat uses & 150-watt bulb and can illuminate about
a 12-i. area, Determine the lixture location by your prelerence ol
what areas you want o ifluminate and intensity of light you feel com-
fortable with. In cur application. we installed the lights in the center of
the roam.

These units come with spiked extension arms that nail into the ceil-
ing joisis. Keep the lights at least 3 in. away from insulalion to allow
cooling air to circulate.

A built-in junction box makes winng easy. Bring your feed cable
through a eable connector installed in a knock-oul hole in the box.
And make normal light-to-wall-switch connections. Than cover the
celling with your finish matenal, making the proper autout for the foce-
ture. & trim ring complales the installation, ™

PHOTOS FROM CREATVE LIMIVERSAL STLIDIOS

1 Determine the best
location for the light,
then slide it between
the |aists and drive
nalls through the

mounting bracket.

2 Install cable con-
nector in light box,
feed cable through
and tighten. Have
electrician make final
wiring connections,
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Metal Laminate

NE OF THE VERY glam-
orous and high-end custom
looks of today is a bathroom
where the walls and ceiling
are totally mirrored. But mirrors are
fragile and can crack. Banging open a
door or knocking into the wall while
vacuuming can have disastrous re-
sults. And, of eourse, you can't patch
glass like you can drywall or plaster.

An alternate way to achieve a simi-
lar effeet is with aluminum laminate.
This product uses aluminum facing
bonded to a plastic laminate base. It
comes in the same thickness as tradi-
tional laminates—". in. or '/, in. The
surface is shiny and reflective, al-
though not as erystal clear as a glass
mirror, Aluminum laminate is usually
used in commercial applications
—specifically restaurant kitchens
where it i easily wiped clean. Apply-
ing it in a home bathroom is another
uncommon application of a common
material for a distinetive custom ef-
fect.

Before applying metal laminate,
the walls have to be plumb and
square, If yoursaren't, strip the walls
down to the studs and shim out studs
to achieve a reasonably square room.
Install %-in. A-C plywood, with the
smooth side facing into the room, by
serewing it to the studs. Recess and
spackle the screwheads and then sand
them down for a flat surface, Like-
wise, fill in and sand the joints be-
tween panels.

Metal laminate comes in 4 % 10-ft.
sheets and can be applied horizontally
or vertically. The sheets butt and the
seams are coversed with eontrasting

color batten strips. For our project,
we used black metal laminate with
chrome batten strips. The number
anil position of batten strips depends
on how you install the panels,

Plan your layout of the entire room

L s =1

on graph paper. The tricky part is lin-
ing up the ceiling battens with the
wall battens. You want the effect of a
planned design, something that
doesn’t look too busy. Work with the
witlls and ceiling as & unit to avoid an

Plastic laminates have been around for quite a while, But now some have metallic skins, ke
the aluminum panels abowve, which can yield stunning results when used onwalls and cellings.

ﬁ ) e \x.kl:-h._ .

1 Begin by covering studs and |oists with
plywood. Flll seams between panels with
Joint compound. When dry. sand smooth.

POPULAR MECHANICS ® APRIL | 589

& Begin on the celling by snapping a chalk-
line where you want the edge of the first

panel. Plan your layout to minimize jolnts.

PFHORCY FROM CREATIVE LINnERSAL STLA N0,

3 Cut and check each panel for fit. then ap-
ply contact cement to plywood and lami-
nate. Carefully align panel, push in place.
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unsightly jigsaw effect. Determine
the number of sheets yvou'll need, al-
lowing for any waste. Transfer yvour
layvout directly to walls and ceiling us-
ing alevel and chalkline.

Installation

Install the ceiling punels first, Cut the
sheets according to your layout witha
router and straight edge gaide (4
straight piece of wood will do). Cut
the sheets about Y-in. short all
around to give vou some leeway in ap-

plying and adjusting the sheets. The
gap will be hirfrlen by the battens.

Apply three coats of nonflammable
contact cement with a roller or brush
to the plywood ceiling and the back of
the laminate. Let each coat dry before
applying the next, Adeqguate ventila-
tion is very important because of the
cement fumes, A water-based cement
also is available. It eliminates the
fumes but takes much longer to dry.
[nany cas=e, be sure to wear a respira-
tor with appropriate vapor filters.

Lay out and mark the position of
the batten strips on the ceiling and
wallz using a level and chalkline, Test
fit the battens before cementing them
in place. Install them the same way as
the aluminum sheets and wipe away
excess cement with lacquer thinner,
If vou choose the horizontal lavout,
like we did, first apply the batten
strips around the eeiling and then
around the floor. Apply the vertical
batten strips in the corners and, last-
Iy, the horizontals in the mid wall, ™M

4 Because no room ks absolutely square, cut
wall panels slightly oversized, then hold in
place and scribe to fit the celling panels.

Custom Mirrors

NYONE can buy and hang up a mirror,

but for a really integrated custom ook,
Dulid your own. You can color coordinate the
mirror frame or surround. and have the glass
part of the job fabricated by a glass ahop. You
can creale the custom effect by working into
the mifror frame the same laminatss used for
your vanities, or those on your walls,

The first slap is to determing the size and
shape of your mirrar, For our project, we de-
cided that a round mirror would look best over
our pedestal sink. The frame s Ya-in. pina or
birch plywood, coverad on all sides with the
same [aminate used on the vanity

Make a template for your frame and trans-
ler the inside and outside circles to your sheat
ol plywood. Cul the frame using a jigsaw and
router, then cul two stnps ol laminate, about
“s In. wide and long enough 10 wrap around
the inside and outside circumierences of the
frame. Butt the ands of the stnps at the bottorn
of the frame and glue them in place with con-
tact cament, Let the adhasive cure, than sand
down the laminate edges untll they are flush
with the front and back surface of the frame

To laminate the face of the frame, use the
frame asa tempiale (o fraca your circles onto
the back of a laminata sheat. Apply contact
cement (o the back of the laminate and the
face of your frame and push the two together.
Trim the extra laminate with a router. Turn the
frame {ace down and route a groove for the
glass. Use a piloled rabbat bit and cut the
groove a littke deeper than the thickness of the
glass.

Al this point you can silicone your glass inlo

122

5§ A router s the best tool for rough cutting
laminate. Align cut mark on panel with edge
of bench and cut with straight pllot bit.

& Once each panel is In place, carefully roll
entire surface with a laminate roller. Thisen-
sures the best bond and a smoother surface.

You can also use metallic laminates to make custom accessaries like this high-tech mirror,

the groove and hang your mirror. But we
wanled to getl a more intergsting custom look.
So we embeliished the frame with decorative
laminate-coverad blocks. You can't glue the
blocks fo the frame because the cement won't

adhera to the laminate's glossy surface. Soall
the blocks are fasiened with screws from the
back of the frame. The last step 18 to attach a
hanger. Two eyehooks and a strand of wire
do nicedy.

PHOITOS FROM CREATIVE LINIVERSAL STLEMDS
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Make up to $23,000 in a month with exclusive dealership:

-NEW SPACE-AGE
PAINT ALSO INSULATES

ICC’s Space-Age Building, Wall, Ceiling and Roof Paint; formulated with new technology ceramic
particles creates products with unmatched durability, adhesion and insulation values.
OUTPERFORMS R20 FOAM INSULATION in certified tests.

*Technically, our product is a coating because when applied, it's 3 times thicker than paint.

Tougher Than A Bull Dog
Bonds with Bull Dog tenacity to virtually any
surface. Guaranteed to stay there for 10 years.
*Sew full warranty for details

Resists weather, chemical, environmental attack
like no ather paint.

In white or one of 34 colors — provides an
unequaled depth of guality and attractiveness.

Tough and tenacious et flexdble to withstand
building movement and stresses without
cracking.

Certified tests prove ICC's paint offers up to
40% air conditioning savings in summer and
up to 15% savings in winter heating costs.
ICCs paints have been tested by the Army, Navy
and Marine Corps and is being used extensively by
each. It has heen laboratory tested for its thermal
properties, fire resistance, hail resistance, water
many other very pertinent tests, in fact these
accredited laboratory test results compile a test
book over an inch thick. ICCS paint has been
tested and compared to present space craft paints
by TRW a LS. Covernment contrack Starwars
appears to have very good thermal properties as
applicahle to spacecraft usage.”

ICCs new technology paint costs just a fraction
of 1% of the cost of spacecraft paint ZDT 293 and
513 GLO, vet compares in performance.

Realize the public benefit of utilizing an idea
that took millions of dollars to develop for the
space program. I0C eonceived the idea for its
paints directly from the space program and dewel-
oped its products with down-to-earth affordability
and cost effectiveness for the residential, commer
cial and industrial markets. For such everyday
surfaces as walls, ceilings and roofs. The paint is
also applicable and beneficial for thousands of
industrial uses.

ICCS new paint is another spinoff effect of the
ideas and technology gained through the space
program which personally and collectively benefits
the public.

Field Proven on 25,000,000 square feet.
Unquestionably the most important test of all is
the 25,000,000 square feet of surface these paints
have been applied to since 1979,

Applied on the buildings of such industrial
giants as IBM, Chrysler, Ford, Digital Electronics,
Coca-Cola and Disney World to name a few:

Hundreds of colleges, haspitals, matels and fac-
tories are benefiting from I0Cs spacecraft spinoff
technology as well as hundreds of industrial users,

Want powerful proof of its Radiant Insulation Value? Look at this notarized test
comparing ICC’s Paint with high quality reflective white paint.

These are identical miniature buildings made of plastic with galvanized metal
roofs, Heat sensors have been fastened to the inside of each roof and attached
to digital thermometers. A 600 watt photo lamp is located midway above and
at equal distance from each model. The roof on the left is painted with ICC5
paint; the other with high quality reflective white building paint. Photo #1
shows under roof ambient temperature before test lamp is turned on; after
two minutes with bulb on (Photo 2) shows a 29.3 degree difference and after
three minutes the difference is an almost unbelievable 40.4 degrees. This is a
demonstration test you can do in your customers' living reom or office.
Imagine the impression — and sales this demo will make for you.

Now you can become involved on the ground
floor of an opportunity that is taking off like

a rocket.

We've all heard stories of people who made
fortunis cashing in on the many scientific
breakthroughs. Now thanks to 10CS new space-age
paint you may have your chance if you qualify

In each town and county in the USA we are
offering exclusive dealerships for sales and applica-
tion of our revolutionary breakthrough products.
These exclusive dealerships require an investment
in product of from $4,960 to £24,580,

We are only interested in serious determined
peopbe, s0 we purposely did not put our toll free
number in this advertisement.

If this opportunity sounds good o you and you
feel you are qualified, send in the attached coupon
today We'll send you the details vou will need to
mike a decision along with an application form
which wall supply us with the information we
Tequire.

A ruitually profitable and self-satisfving
relationship is our goal. If vou have the same
goals send in the coupon now.

Think twice before you let this opportunity
pass you by!

pu-nﬁl firoem vour adﬂmail Lndm::vhmr paints.
l FLEASE CHECK ONE BOX ONLY I
l ] I'want to set up my own exclusive dealership I
{investment from 54,960 (o $24.500)
| ] Tam interested in vour industrial and OUE M. I
factory representative program (no investment)

|' | My inkerest if your product is:

&=

|

|

|

|

I Stane |
e -

l Addresa
Lﬂm [ i
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Wood Floorin
On Walls
And Ceilings

EOPLE who are remodeling

nowadays are looking for

those unique touches that

make a room distinctive. One
approach is to use a eommon material
in an uncommon way. An example is
installing Bruee hardwood flooring on
walls and ceilings. As is often the case
where products are used outside their
usual applieation, special installation
techniques are necessary.

P ration
The first step is to install a suitable
subsurface to hold the wood. Drywall
ean work, but it's less than ideal. You
can also install blocking between all
the studs and joists. This blocking
should fall every 2 to 3 ft. to provide
ardequate nailing for the boards. This
can be pretty time-consuming. An-
other option is to install furring strips
across the studs and joists for nailing
purposes. While this is easier to in-
stall, it also requires that you remove
all the easing and baseboard because
otherwise the surface of the finished
hoards will extend beyond them.
And, you'll have to add extension
jambs to the windows and doors to
make up the difference. Soin the long
run, furring is a poor option,

We stripped the walls and ceiling

W " 4
1 In any remodeling job when you have to

remove wall covering, It's a good Idea to up-
grade insulation in exterior walls.

124
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Prefinished wood flooring comes In many

styles designed for d-l-yert. Though wsually seen
on floors, it's also great for walls and cellings.

2 When instailation of all mechanical sys-
tems—plumbing, heating, electrical—Is

complete, cut and screw plywood to walls,

P PRaCITORES BY CLIFF GROMER

down to the rough framing and cov-
ered them with plywood sheets to
give us a firm foundation for our mas-
tic, If there is a finished wall on the
other side of your framing, use screws
rather than nails to install the ply-
wood. The pounding action of nailing
can damage the finish on the other
side of the wall.

Plan the layout of each sheet and
take measurements from the floor and
rough framing on the walls and eeiling
for the location of protruding pipes,
openings for lights, fans, cabinets and
g0 forth, Transfer the measurements
to the plywood and cut the openings a
bit oversize to give you some leeway
in your installation.

Adjust the plywood sheets on the
walls with a prybar to avoid catching
your fingers. Start with the ceiling
first as tﬁe sidewall sheets help sup-
port the sheets on the ceiling. Cover
your sidewalls working from the ceil-
ing down to the floor,

The wood flooring can be applied in
either of two ways. The manufacturer
supplies a mastic that is applied to the
HuEwall with a toothed trowel, and
the wood strips are pressed and
tapped into position. Or, you can nail
the flooring onto the plywood sheath-
ing with 4-d finishing nails. Hold-

8 Apply proper mastic to plywood sheath-
ing using a notched trowel, Be sure to Tollow
manufacturer's directions carefully.
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WRITING FOR

554 THE POWER AND GLORY OF BOATING

Astro Fishing Boats introduces its 1983 line. 46 fully
accessorized complete fishing rigs - from polyglass
bass boats to fish and ski boals, to aluminum fishing
boats. Cataiog and name of nearest dealer. Free

555 LOWER YOUR ENERGY COSTS

Save as much as 60% of energy costs for heating and
cooling with the Arzei 500™ system. The Arze| 5005 a
lime-activated air distribution system (hat Wwrds the air
ﬂu'n.': on and off to individual rooms. Brochure axplains
all. Free

556 GREEN THUMB GARDENING

Gardener's Supply’s spring 1989 catalog offers a com-
plete selection of seed-starting systems, water and
time-saving irigation equipment, organic ferilizers,
natural pest controls, hand 1ools and power equipment
for yards and gardens. Free

557 ON-LINE COMPUTER POWER

Connect your personal computér to Compuserve - a
world of communication, information, games and spe-
cial-interest forums where over thousands with similar
interests meet, swap ideas, and share free software.
Brochure dascribas everything you need to know 1o
join. Free

558 FINISHING TOUCHES

Tips on Wood Finishing 30-page brochure includes de-
tails on beawtifying and protecting new wood, plus res-
toration technigues for old wood. Many wood projects
are outlined step-by-step, with over 50 photographs
plus color charts from Minwax Co_ Free

559 ENGINEERED TO PERFORM

Evinrude wants you to know you don't shop for an out-
board motor by horsepower alane, See the inside dif-
ference in outboard engineering in its 1989 Boater's
Guide to Outboard Motors. Innovations that satisty
real needs. Free

560 THINGS YOU NEVER KNEW EXISTED. . . .

And can't possibly live without! Johnson Smith's 96-
page catalog offers novelties, hobby and sports equip-
ment, jokes, tricks, science and electronic itlems. A
world full of fantastic wonders. $1.00

561 BRING WARMTH AND BEAUTY HOME

Give your home a special warmth, beauty, and open-
ness. PPG Industries’ 8-page brochure describes how
windows made with Sungate coated low-E glass offer
supert thermal performance while adding a special
warmth and openness 10 your home. Free

562 BODKCASE WALL

Make wour living or family room appear larger and
warmer with POPULAR MECHANICS' floor-to-ceiling
bookcase wall. Detailed, easy-to-follow plans make it
simple to build. You'll agree our unit makes the perect
spot 1o display books, curios, and other items. $5.95

563 POWER FOR ALL

Brochure on full line of Honda Power Equipment, in-
cluding lawn mowers, riding mowers and lawn frac-
tors, a utility tractor, generators, pumps, tillers,
outboards, power carriers and snow throwers. Free

564 MORE BOAT FOR YOUR DOLLAR

That's what Sunbird ™™ Bpats offers throughout its
new model line for 1989, Choose from stern drive and
outboard powered models, plus nine value-priced
boat/power/irailer packages, Free

565 HOW DOES YOUR GARDEN GROW?

Flant the garden of your dreams. The 1989 Burpee cal-
alog has the finest vegetables, fruits and herbs, includ-
ing unique and unusual exclusives. Omamentals and
garden accessorias too. Fres

566 GUIDE TO INSULATION

Owens-Coming's comprehensive 32-page Homeown-
&r's Guide to Insulation features the latest government
recommendations and Lips on maximizing engrgy sav-
ings, upgrading existing insulation, insulating consid-
erations tor new room additions, and when building a
new home. Free

567 LIGHT TRUCK & VAN ACCESSORIES

Dee Fee Manutacturing's color catalog presents their
antira line of aleminum light truck and van accesso-
ries. Includes running boards, grifl bars and tailgate
protectors. Adds beauty and funclionality to your vehi-
cle. £1.00

568 LIFETIME FINISH

Beautify and protect your automobile. Liquid Glass
would like to infroduce you to their Liquid Glass no-
wax auto polish and their Connoisseur's Ghoice leather
and vinyl prolectant. 8-page brochure includes infor-
mation, testimonials and samples. $1.00

569 GET WIRED

(n-Wali wiring brings electrical power where neaded
without breaking through walls or ceilings. Color pam-
phiet gives basic information on installing outlets,
switches and fixtures. From the Wiremaold Company.
Froe

570 MAKE WAVES

Procraft Boats offers a complete ling of top quality fully
accessorized models including aluminum and fiber-
glass fishing boats, fish and ski boats, and pontoan
boats. Catalog and name of nearest dealer. Free

571 TOOL BOX

Build your own antique tool box with plans from POPU-
LAR MECHANICS. Made from cherry or walnut, our
tool box contains six felt-lined drawers, a hinged lid,
brass cormer caps and lock. Great for storing jewelry,
hobby collections, camera equipment or sewing aids,
too. §5.95

572 MAXIMIZE ENERGY SAVINGS

Heil Heating and Cooling Products’ 13-page Home
Comfort Guide introduces their energy-efficient fur-
naces, heat pumps and central air conditioners, The
guide also explaing how heating systems work, and
lists industry energy ratings. Fres

573 PORTABLE 5PAS

Exciting new 16-page catalog is your guide to 3 better
built spa. HOT SPRING SPAS are poriable, self-con-
tained and fulty insulated for maximum energy efficien-
cy. Dealers nationwide. $2.00

574 POLISHED PROTECTION

Polyshield Products introduces the quality quintet -
five products that protect and beautity the exterior and
interior of your car, boat or plane. Brochure describes
Polyshield's cleanars and polishes in detail. Free

575 TAKING FUN VERY SERIOUSLY

Johnson Outboards invites you to read through its full
line 1989 catalog. See many examples of leadership in
maring engineering - not just the top of the line models.
Johnson wants you to know that the mora seriously an
outboard is built, the more fun it is to use. Free

- e — S e e e S e
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Box 1718, Sandusky, Ohio 44870
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[] 555 [ 559 [] 563 [ 567%1.00 [ 57185.95 [ 574

I 556 [] 560$1.00 [ 564 (] 56651.00 [ 572 O] 575 Service Charge § 50
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| Total items requested
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I (Please send cash, chick or mongy order Made oul 15 POPULAR MECHANICS. No stamps, please)

| Nole: Popular Mechanics processes your requests for the above information and forwards these inquiries ta the organization making the offer. Each company mails the |
unaiuial diractly. Your order will be an itz way o you within 80 days.
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Men's Expand-a-Waist

VI.P “Leisurees”

AT

Elastic back always fits = 100% cotton » 2 Styles, 4 Colors

1 J-iks
f/ :

S
bort

Abways well-fitting—even if you gain or lose weight! These
comfortable, 1009 cotton canvas pants grow softer each
wash. Quality tailoring includes double-stitched seams, :
bar-tacked stress points, belt loops, prewashed colors and J
zip fiy with bronze chosure. Choose plain front with 2 rear g A
patch pockets, or pleated front with 2 rear pocket flaps. el

FREE BOUCHETTE!
Handy carry-all attachas 1o belt loops
wilh Velcro. Free with your order

frese) and hot inon.

FREE HEM TAPE! Your ~Leisuress” armive uncul. But forge! tailor's
fees. Cut to length, fold under and press with hemn tape (included

Premium Shopping, Inc.
Suile 362, 801 5. Bayshore Or, Miami, FL 33131

Yes, rush my VLR “Leisurees,”

any:
{Fla residents add 6% tax)
STYLE: 17 Plain front, rear paich pociksts,

[ == Credilcard orders 800-522 2231 e =
|

(1pr $19.95, Zor $38.95) Add 31.75 posthand

| Pleated front, rear pocket faps
SIZE: CI15M(28°-307) O MED{31"-34") O LG{35"-37") O ¥LG [38°-407)

{Wiaist)

COLOR: [ SageGreen, [ Gray, ] Khaki, ©| Denim Bie

| enclose § Check [CMoney Orter T Amencan Express

Cad No. Eupires _____ Prone

Sqgnature Mame I
Addness City Sate_ Jip

___________-_—__—--_-_j

= MAIL THIS COUPON FOR FREE FACTS! —

T ———————

FOR A BETTER CAREER |
|22 ways ICS can help you improve your life|

Rugh tree lacts and polod Beochure on how | cin Bas @l hors Br 1he
career | howe choten | imderglind | am enie no chigend ™ o o e I
ONE BOX ORLY,

rmaf il wisd e CHECK ‘
Intarnational Schools, Depl. PESSS
| E=""= sicrarhan, Peoeaymvaria 18515 |
SFECIALLTED AEIDLATE

W o i o o PRESENTING & 4 % o

CABLE TV
EQUIPMENT

o uEE STARRING w® 2w %
x N, DAK
AND CTHER FAMEILS MANLIFAC TUSERS

& FIRGELT SRR T PRGNS S AR
 LEVRALT BETAR e E RALE TS L L
& CERCHENS SIS PR GO TS0 2o sal}La,

FOR FREE CATALDG ot 1-B00-345-8927
ro@ ALL mFomsaaTios  1-818-T16-5714

£

PACIFIC CABLE CO., INC

Raasds Bied . Dept 1779
Aessnn. CA 91134

F125%
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TRAIN AT HOME ||

RS FRACTORY-
\& ASSEMBLED

Buy yowr

MAGNATRAG.
FRCTORY-
ASSEMBLED
o in KIT
forml

Usa it to landwcape yoar home m
trutdd @ roadd; Garden; Haul logs
clgar tres anid hmith, Extavate
i & hamemant o poal and
Do It Al Yoursald, Do work
fur priharey to sam Extia CASH)
SCATALDG ~ vhowa all wors. .. 51.00

S TECHNICAL MANUAL - shavs

enmplets conaruion deaty §7.00

STAUCK KIT= Depr: pass
CEDARBURG, WISCONSIN 53013

Make and Sell Your

Own Ornamental %

Concrete ltems!

Book about Aluminum Molds

including over 425 designs,
pricas and production trade
sacrats from the world s
largast mold manulacturer

CONCRETE MACHINERY CO., INC.
P.O. Box AS9. Hickory, NC 28603

HOME IMPROVEMENT GUIDE

ing power for each method is about
equal. You ean also apply it vertically,
horizontally or diagonally.

Installation

To get a tight fit between strips, take
a scrap piece of tongue-and-groove
board and lay it on the edge of the
strip you're installing and tap it until
the joint is tight, using a rubber mal-
let. You'll get a nicer effect in the in-
side corners if you do not use molding.
Cut the pieces to fit. If your last strip
has to fit a 3-in. space, for instance,
seribe it to 3% in. and plane off the ex-
tra Y&in. Cut a slight back angle so the
piece will slide into position easier.

You ean cut your flooring with a mi-
terbox or a chop saw fitted with a car-
bide blade, The chop saw is faster and
the blade won't dull, chip or burn as
quickly ag a high-speed steel blade.

Cover the sidewalls working from
the floor to the ceiling and starting at
either the right or left corner. Meas-
ure ceiling openings (for lights and
fans) from sidewalls and transfer the
measurements to your flooring. Cut
the flooring =o it extends right up to
the opening, or allow a slight excess
and trim to fit. Butt the flooring right
up to the door and window jambs. The
flooring installs on the ceiling in the
same manner as the walls,

We made one of our sidewalls a fea-
ture wall by installing strips at a 45°
angle., Cut your corner piece at a 45°
angle on both ends. Start from a bot-
tom corner and make sure the tongue
is facing upward. Tap the joints tight
with a scrap tongue-and-groove
board and continue until the wall is
complete.

You may well find that it is a better
idea to use two boards for each row,
when you are working diagonally.
This allows you to fit each miter pre-
cisely before you make the square end
cut, instead of making a perfect miter
on both ends of a single board. ™

PR PHOITD B CLIFF GROMER

4 Press cut boards firmly into mastic, then
tap joints together with a rubber mallet. Use
small scrap block to protect tongue.
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NOW

TUFOIL |5 SLIPPERIER e
THAN TEFLON 7

When | first sew the data from our government's most
prestigious zooratory charting their tests of TUFOIL, | aimost

MAKES YOUR CAR'S ENGINE
WORK BETTER — LAST LONGER —

fell off my chai

| knoew TUFGIL ls o supernor producl
Atter all, I've been working on the prob-
lems of dispersing Teflon® or Fluon® in
oil since the sarly 1970's and getting
patents all over the world. Bul here was
confirmation from on high! My reaction
was, “Wow! TUFOIL's slipperior than
Tellan!"

Their test data showed a steel on steal
4-ball surface friction of 029 with re-
markably low wear. | rushed to my library,
grabbed a lubricant handbook 1o see if
my memory was comect Sure anough!
Teflon was listed at 04

TUFOIL is not just a little slipperier than
Teflon, It's a lol shipperer than Tellon,
There wes the handbook data right in
frent of ma!

People ask, “Why don’t the auto and oil
companies recommend TUFOIL?' it's
simple. The big oil companies’ profit
comes from gasoline, notlubricants. The
auto companies’ comes from car sales.
Just think. Some ol our test cars are
pushing 200,000 miles. H Detrodt recom-
mended TUFOIL, they might cut their
sales in hall. . . not likely! Some af ou
customers cars are wall over 200,000
miles, wilh ther gngines purning (tea
kittens

So it's up 1o you to decide for yoursell,
just as tens of thousands of our cus-
tomers already have!

People like you send us lefters raving
about improved starting, smoother op-
eration, speclacular acceleralion, gas
savings and much langer trouble-lree
engine lite.

TUFOIL has been written up in presti-
gious scientific journals, newspapers
such as the Wall Street Journal, Boston
Globe, Mew York Times and Christian
Science Monitor and tested in Universi-
ties and laboratories all over the world.
The results are overwhelming! As far as

friction and wear of any known lubricant,
TUFOIL is making history!

For the last lew years, we've been
running full page award-winning ads in
MASA Tech Briels. In them, we call
TUFOIL, "“The Transistor of Lubrication.”
Our competitors are way back in the
vacuum tube ara with products primitive
by comparison, Mo othar lubricant aven
comes close

We're occasionally asked about lubri-
cants that claim to be one-time engineg
freatments. The answer is simple! There
is no record in the scientilic literature
thal we've seen so far, thal a one-lime
treatment by any lubricant will lasl the
life of an engine. So don't believe it

TUFOIL means big savings lor you, your
car and your machines! So rush your
grder now and gel these marvelous
benelits

@ Increases acceleration

& Boosls gas mileage

& Easier starts—hot or cold

® Makes engines run belter, lasl longer

Here's what some of our customers say.

This customer wrole a beautiful 4-page
letter raving aboul gas savings. easy
starts. He wenton .. .
"My acceleration was also noticeably
increased and whera my normal en-
gine running temperature had been
with the needle halfway batween 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 sosuccessiul that | purchased a
gallon of TUFODIL and now wse it in my
3 lawnmowers, garden tiller and
shradder.”

How To Use TUFOIL

Just add one B-oz. container of TUFOIL
1o your standard crankcase. (Ul ireat 4 1o
5 guarts of engine oil) If you want to
super treat your engineg, add two bottles!
You will see the resulls in jegs than 1,000
miles Onece your engine is broken in on
TUFOQIL, add 4 ounces (¥ botlla) with
gach oil change o keep new perform-
ance levels, Use TUFOIL repeatedly over
the life of your engine io help keep it
purring like new!

TRYONEBOZ.BOTTLEOF TUFOIL
FOR 30 DAYS OR 1000 MILES

It you're not satisfied, simply send us
proof of purchase with a note and we'll
refund your money Immediately—no
questions askad,

Send for TUFOIL today anc prove o
yoursell the amazing increass 0 your
car's perfarmance. Fill in the coupan
loday. Or call TOLL-FREE any time, 24
hours a day.

1-800-922-0075.

fin New Jersey, call 201-825-8110.) ﬁ

we can see, TUFOIL nas the lowest .. 0. W, Seattie, Wa.
| one with each order of 2 bottles or more. Check 2 for each | o E amics, » PM4g
| galion arder. Values range from $3.98 1o $9.95." rush my oL : 103 Pleasant Avenue I
O TUFOIL Gun-Caat — Super rust inhibiled, smooth action | OGS DA, - N O i Jr Upper Saddie River, N.J. 07458
I O TUFOIL Gnnmu-LE- p—"an viscosity for wmpuhrl LA s SAS i tor 3 ] is enclossd I
| ok By ty handling), See money back %ﬂﬂmsf’" e |
| O TUFOIL Lightning Grease — Elﬂlymmhrl urinies. O AmExprass [ MasterCard [ Visa |
in 0 TWO 8 oz boltles . . . treat two cars
| o TUFOIL Lubit-8 — General purpose, household use | for $25.00 (plus $4.00 shipping S o |
Fn:m ] and handling) SAVE $6.00 Exp. Dake |
| 530 Questions/Answers about TUFOIL | D oNEQubome.. testdcas PO |
un with Su —we're for $34.95 (plus $4.00
| T “Fun with Superconductors™—we're isading that field $34 $4.00 shipping  Mame |
I hﬁmmhmm o A !
I 1586, 1987 anc 1988, CLONE GALLON. _ trest 18 cans br Gy |
125.00 (plus $6.00 shipping and
| B L R handiing) Se 2ip :
H?'—':r’n‘t&fr:_ W'e ship wmin d!-’a! M. remecdienis planse wdd P salm as). Oeders o Canadi
| G “ovr P s Soeprce IG SAVINGS  sesmmmenagee o+ o dasiiea |




Every

ERAMIC tile iz commonly

used in bathrooms for floors,

and often for walls—espe-

cially in shower enclosures,
For a really custom look, consider til-
ing the entire bathroom interior, in-
cludinf the ceiling. Tiling a ceiling
actually is not much more difficult
than tiling a wall. The tile iz applied to
the mastic in the normal manner. The
glue is strong enough so the tile won't
fall. The trick to tiling an entire room
where all the grout lines are lined up
along floor, walls and ceiling is eareful
planning. Determine beforehand ex-
actly how all the tile will be laid out
and where your cut tiles will be least
CONSPicUIous.,

The first consideration is the
ﬂ-?funreness of your room. If it’s way
off, it will be almost impossible to get
the tile toline up. So go to Plan B—an
alternate layout that will hide the
room's problems.

Tools you'll need for the job include
a portable tile cutter, wet saw, tile
nippers, 2- and 4-ft, levels, chalkline,
finishing stone (to smooth sharp
edges on cut tiles), notched trowels
(to apply the mastic), a small margin
trowel, a rubber float (for spreading
grout), sponges, towels and a scoring
stick.

Tiles are glued to drywall on walls
that are not exposed to direct water.
For wet-wall application, like ina
shower, tile is set on Wonderboard

1 Begin layout by marking a reference line
near middle of room. Plan layout so perime-
ter tiles will be same width on both sides.

130

e
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HOME IMPROVEMENT GUIDE

Ceramic Tile,
where

Ceramic tile is an excelflent building material, especially for bathrooms. It's durable, easy to
clean and waterproof, plus it comes In a wide variety of colors and styles.

& Spread mortar or adhesive on floor using
anotched trowel. Stop at layout line. so line
Is still visible when you put the tile down.

PHOTCH FROM CREATRHVE LINWERSAL STLILNCT

3 Settile by giving each a small twist before

abutting layout line. Tlles have small allgn-
ment ears on all sides for proper spacing.

POPULAR MECHANICS » APRIL 1589
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with a thin-set cement in between.

For our project we used standard 8-
in.-sq. tiles. They come with small
ears on all sides for spacing.

Your starting point determines the

ition of all the tiles, so plan various
ayouts on graph paper to see how the
tiles will fit around windows, fixtures
and so on. Once you establish your
starting point (begin with the longest,
uninterrupted wall), draw a level ling
across the entire wall.

Apply mastic with the notched
trowel. Different types of notched
trowels apply different amounts of
mastic. The trowel to use depends on
the back surface of the tile. Check
your tile supplier for choice of trowel.

Setting the tile

Press the tiles into the mastic firmly
without the glue squeezing out the
gides. Once you've set the initial two
full rows of tile, fill in all vour full tiles
on the wall. Cut tiles are set later, If
vour initial rows are set true to your
level line, your succeeding rows
should be square and plumb.

Now set your cut tiles, adjusting
the cut as necessary for any out-of-
ﬂumnm} of the room. The portable
tile cutter uses a carbide wheel to
score the tile. Handles on the tool ex-
ert pressure on both sides of the score
line to snap the tile. Remove the
sharp edge with the finishing stone.
Most tile mastics dry in about 25 min-
utes, o do a small section at a time,

Start your second wall by setting a
level against a joint between tiles.
Draw a level line across the wall and
set two rows of full tile straddling the
line in the same manner as the first
wall, To get around pipes, use the tile
nippers to bite out pieces of tile. Tile
around corners (we had to tile a show-
er wall that had two corners extend-
ing down the sides of the enclosure)

by using bull nose tile. To get around a
window, work off yvour original level
line, setting the full tiles first and then
the cuts. Make cuts with the wet saw,
which is a rental item, for the window
COTners.

When you finish setting a wall,
sponge off the excess glue before go-
ing to next wall. Wipe the face of tile
and use the edge of your finger to
knock down any gloe that's come upin
the joints. Glue gets darker as it ages
and will eventually show through the
grout.

Ceiling and floor

When your four side walls are com-
plete, start on the ceiling. Strike
chalklines off tile joints on the side
walls and start setting tile where the
chalklines intersect in the center of
the room. You'll have to adjust the
tiles as you go along depending on
how far your ceiling is out of square.

At this point you can either grout
your tiled walls or tile the floor. We
did the floor first. We selected the
same style tile for the floor as the
walls. The difference is that the floor
tiles have a nonslip matte finish, Tile
application depends on your type of
floor. We were working with a con-
crete slab which requires a thin-set
mortar base instead of mastic. The
mortar is mixed with water, com-
pared to the mastic which iz used
right out of the can.

Snap chalklines across the floor for
the tile joints. Since you'll be working
yourself out the door, you have to set
your cut tiles as you go along, rather
than setting them after your full tiles
are in. Work as mueh of the floor area
at a time as you can reach. Apply mor-
tar carefully making sure vou don't
cover your working lines. You can fill
any gaps by alzo applying mortar to
the backs of the tiles.

& To measure perimeter tiles, lay tile to be
cut over last full course, Push next tiie against
wall and seribe top tile for perfect fit.

132

5 Make stralght tile cuts with tile cutter, an
Inexpensive rental ltem. Cutter scores tile
with sharp wheel then snaps tile in two.

HOME IMPROVEMENT GUIDE

Before you apply the mortar, be
sure to clean all the dust off the floor.
Apply a thin skim coat of mortar with
the back—smaooth side—of the trow-
el. Before the mortar dries, apply an-
other layer with the toothed side of
the trowel. Don't cover your working
lines. Then apply a thin layer of mor-
tar to your tile and set it.

Grouting
Tile grout differs between wall and
floor applications. Floor grout con-
tains sand for durability where wall
grout does not, Grout is basically a
portland cement with color added. It
is mixed with water and can be used
with a latex additive that helps resist
eracking when the grout hardens.
Mix the grout to a creamy consis-
tency, and let it sit for about 15 min-
utes. This softens the mixture and
dissolves the lumps. Then whip it up
one more time. Scoop out the grout
with a margin trowel and apply it with
the grout float—basically a square
piece of rubber with a handle. Apply
the grout at a 45° angle to foree it into
the joints, working a small area at a
time. Then go back and use the edge of
the float to remove the excess grout
from the surface. The grout has a defi-
nite working time which depends on
climatic conditions. If it's too wet it
will wipe out of the joint, if too dry it
will be hard to remove the excess.
Use the scoring stick (similar to a
Popsicle stick with a blunt edge) to go
aver all imur grout lines—first the
vertical lines, then the horizontals.
This packs the grout all the way in and
cleans up the joint. Use a clean, damp
gponge to wipe off the tile face and
joints. Keep the sponge clean by rins-
ing it ina bucket of clean water. Wash
the tiles a second time in cold water to
bring out the shine, and then buff the
eurface with a clean, dry rag. P

& Make irregular cutouts with tile nippers.

Simply snip off small pieces of the untll you
get desired shape. Do not take big bites.
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Radon Monitoring

Survivor 2...short and long term protection for your home.

W

SURVIVOR 2 |

——

RADON is the radioactive decay
product from uranium and radium.

* According to EPA estimates,
radon causes between 5.000
and 20,000 lung-cancer deaths
a yedr.

» Of the more than 15,000 homes
tested by the EPA in the last two
years. aboul one fifth had levels
above 4 plcocuries per liter.

e The EPA estimates unsaie levels
of radon gas are in as many as
& million homes in the United
States,

With statistics like these, don't you
warnt {o profect your home from
the dangers of radon gas?

Radon is odorless and colorless.

It varies from sedason to season. It
varies from neighborhood to neigh-
borhood. It can even vary from
your home {o the home next door.

Why Continuous
Monitoring?

It is estimated thal the average
radon level changes as much as

&0% trom season o season, while

a simple change in the barometric
pressure can change the level of
concentration to at least five times
the average level.

Now you can have CONTINUOUS
monitoring of your environment lor
dery to day changes in radon levels,
SURVIVOR 2 will give you a continu-
ous instant LCD readout of the level
of radon in the last 12 hour period,

or the last 365 days. Long term mond-

toring of your environment with
SURVIVOR 2 will give you the aver-
age level of radon. The typical
charcoal canister will only give the
highs and lows from a one or two
weak period.

Simple to Operate

SURVIVOR 2, with iis micropro-
cessor controlled features, is simple
to operale. In the 12 hour mode,

a bi-color LED gives you a green
light if the average radon level

is below four picocuries per liter
{which is the level recommended

€ 989 Threshold Technical Products

by the EPA). or it automaticelly
changes to red when the level is
equal to or exceeds that EPA
recommended level of four pico-
curies. By using the MODE swilch,
SURVIVOR 2 will displary the aver-
age level of radon in the last 12
hours, or it will display the average
level lor the last year.

Satisfaction Guaranteed

Try some peace of mind at no risk. If
you are not complelely satisfied, re-
turn it within 30 days for a complete
refund. Of course, SURVIVOR 2 is
backed by a one year limited
warranty on bolh parts and labor,

How to Order

By Phone: Call us toll free. A
meamber of our sales staff will be
glad to answer any questions and
lake your order. (Please have your
VISA OR MASTERCARD available
when you call.)

CallTollFree 800-458-4931

By Mail: Send your name and com-
plete address, daytime phone num-
ber, and how many SURVIVOR 2s
youwish io order. Please enclose
a check, money order, or card
number and expiration date from
your VISA or MASTERCARD.
$335.00

SURVIVOR 2
(Eftective April 15. 1989)

{Chio residents add 54% sales fox )

Charter Member of American Radon Association. Inc. « Radon « Radon « Radon « Radon « Radon « Radon « Radon « Radon « Rodon

Threshold Technical Products ! ,
Department 712 [@‘ E SURVI VOR2
11325 Reed Hartman Highway =

Cincinnati, Ohio 45241

MADE IN AMERICA



OME centers may offer a va-

riety of bathroom vanities,

but if you're going for a total

custom look, the prefab van-
ity route may not be the answer.
Building—or having someone build
—and installing your own custom
vanities have several important ad-
vantages. If you are redoing your
bathroom and emphasizing color coor-
dination, it is possible to gel the exact
color you want to custom match or
contrast with the rest of the room.
Also, production vanities are built to
standard dimensions and are made to
accept standard-size fixtures. These
limitations don’t apply when you're
dealing with custom designs.

Planning
Plan your vanity by determining de-
cor and style, type of countertop and
any special features such as shelves or
a built-in hamper. Decide on the type
of drawers, doors and hardware you
want for the cabinet. You can't plan
your vanity without first knowing the
size of your sink or sinks, so you can
make the countertop large enough
and the vanity deep enough so every-
thing will work out. Measure your
space carefully and make sure you
have adequate clearance space from
shower walls, toilet and tub. Stand-
ard vanities are 21 in, deep. You can
use this dimension as a starting point
in your planning and modify from
there. Select your materials at home
centers, kitchen/bath design centers
and lumberyards.

Laminated vanities are usually

1 To install the vanity, first lay out the back
side of the case with the preche location of

your supply and waste plumbing pipes.
134

made of flakeboard or particleboard.
MCP (melamine coated panel) board
is an excellent vanity material, It
comes with a thin laminate coating on
both sides. Available in various col-
ors, MCP hoards make an ideal fin-
ished surface for yvour cabinet

HOME IMPROVEMENT GUIDE

Custom Vanities

interior. The cabinet exterior also can
be MCP but you have more flexibility
if you apply laminate.

Plan the cabinet construction on
graph paper. Use %-in. MCPF board
for the cabinet and % or % in. for the
doors. We used the heavier board for

A well-designed vanity can make your morming ablutions pleasant and convenlent. You

can

either custom design and bulld your own, or choose from a wide range of stock versions.

p—

& Bore small pilot holes from back intovani-
ty compartment. Then bore proper-size

3 Install the faucet and fMexible supply lines
to the sink before lowering in place. Also, as-

holes from inside out to prevent splintering. sembie the drain stopper [t lever.

P PHDTOS By FRAMKCOGGING

POPULAR MECHANICS ® APRIL | 989



GET THE POWER!

When you want the real story—the inside story—
about what's happenlng in sports and why,
there's really only one place to get it:

SPORATS ILLUSTRATED.

GET THE THRILLS!

Because SPORTS ILLUSTRATED is right there, to
catch every shot and to cover every angle, with
the best photographers, writers and editors

in the business.

GET THE ACTION!

And see sports the way the athletes do—intense and
up close—with all the fun and all the fury. That's
what you get with SPORTS ILLUSTRATED,

every week.

GET THE FEELING!

Subscribe to SI right now and you'll get the NFL'S
GREATEST HITS videocassette FREE with your
paid subscription of 9, 12 or 24 months. Plus,
vou'll save owver 479 off the $2.25 cover
_ | price—you pay Jjust $1.19 an issue! And
\hrl'hanyuusuba-:ﬂbefuray&amrmare
you'll be sure to receive our annual
SWIMSUIT ISSUE. Don't wait.
Subscribe today!

For faster service, call

1-800-541-1000
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our doors because of the concealed
European hinges that require the ex-
tra door thickness.

Cut your materials and glue, nail or
serew the unit together. Apply the
exterior laminate over the MCP using
two or three coats of contact cement
on the MCP and laminate. Trim the
excess laminate during assembly, us-
ing a router with a straight pilot bit,
Diress the finished edges with a bev-
eled laminate bit.

Construct your drawer and door
fronts, Build your drawer boxes using
MCP and finish the top surfaces of the
drawer and door sides with edge-band
tape, which is available in the same
eolors as MCP board. Iron on the tape
and trim off the excess by sanding
with fine paper. Laminate your door
and drawer faces. Drawer slides come
in different designs for different
applications, We choge a lip-mount
epoxy-coated unit made by Blum.

We used the same MCF board for
our floor and back as for the sides.
Dado the sides and back of the cabinet
to receive the floor. Glue and nail the
floor in place, The toe-kick mounts un-
derneath the cabinet and extends
from side to side. You can glue nailing
blocks behind the toe-kick to stabilize
the board in the center of the cabinet.

Apply laminate to the countertop
before cutting the holes for the sink.
We used laminate that matched the
cabinets, made by Wilsonart as part
of its color coordinate program. The
sink manufacturer supplies templates
for the basin holes. Cut the holes with
a fine-tooth jigsaw. Lay out and cut
hales for yvour faucet, and attach the
backsplash to the countertop,

Before you set the vanity in place,
bore holes in the back or floor (de-
pending on whether your pipes come
out of the wall or floor) for the plumb-
ing. Measure the pipe locations and
transfer the dimensions to the back of

4 Apply silicone caulk around perimeter of

sinik then lower sink into place. Cen-
ter in opening and wipe away excess caullc

the cabinet. Bore pilot holes at the
eenter of the pipe loeations from the
back of the cabinet. Then bore the
full-sized holes, from inside the cabi-
net, using spade bits or holesaws,
Mount the vanity, without the coun-
tertop in place, by screwing it to the
wall studs. You ean mount the sink
into the countertop before installing
the counter on the cabinet or after-
wards, if you prefer, But in either
case, be sure to run a bead of silicone
caulk around the sink flange before in-
serting the sink. Also, attach the fau-
cet and drain hardware now, when it
is all easily accessible.

Tomount the faucet, use the gasket
supplied or a bead of plumber's putty
under the bottom edge of the unit, At-
tach flexible supply lines to the bot-
tom of the faucet.

Many vanity sinks are self-rim-
ming—the rim of the basin extends
beyond the eutout and rests on the
countertop. Flush mount sinks, on the
other hand, fit into the lip of a stain-
less steel mounting ring which bor-
ders the sink on the countertop. To
install these, first mount the ring on
the sink applying silicone caulk be-
tween the ring and the top. Then ap-
ply silicone to the sink’s edge so it will
sedl the joint between the ring and the
sink flange. Position the sink in the
hole and install mounting clamps.

Recessed sinks mount below the
counter surface and attach to the un-
derside of the countertop. In this
case, the inside surface of the cotout
has to be laminated because it is ex-
posed. Undermount sinks attach to
the counter before it is installed on the
cabinet. Turn the countertop over,
apply silicone to the sink top, and line
up sink in the cutout.

Once your sink is installed, hook
your water supply lines to the shutoff
valves and ad P}ruur trap between the
sink tailpiece and waste line. ™

§ Use trap and tallpiece to attach sink drain
to waste plpe. Then connect supply lines to
shutoff valves on hot- and cold-water pipes.
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There's nothing like having your own
unlimited supply of water! I'd like to
show you how you can get it yourself -- by
drilling on your property with the amazing
Hydra-Dirill. You can probably finish the
well in just one weekend, and install the
pump and tank the next one.

Save Money!

Let me send you absolutely FREE a complete
information package full of pictures, descriptions, and
prices of the equipment. There's even a fully-illustrated
booklet called "How To Drill Your Own Water
Well", and a recording of a half-dozen folks just like
yourself from all over the country who have drilled
their own wells and saved a lot of money!

Expert Help Available

You'll also find out about our Toll-F sult-
ing Service. It's a DeepRock exclusive! If you have a
question while you are actually drilling the well, you
call a special number to talk with a drilling consultant
for on-the-spot tips.

Then, when you've finished the well, we can help
you select exactly the pump and tank you need, and
show you how to install it. In fact, if you have a video
tape player, a complete instruction tape will answer
most all your questions. And the tape comes free with
your pump. Anything else you need — call the toll-free
number!

Homeowners! Gardeners!

Say Goodbye
to Expensive
Water Bills

--with Your Own
Easy-to-Install
I;Vater Well System*

L]

Remember the Drought?

Need water for your lawn and garden when the city
says NO WATERING? Tired of paying twice for
your city water -- once for the water itself, and then

again for the sewer charge?
)
iy

Be Water Independent with
your own water well system
you install yourself!

Yours FREE:
% "How To..." booklet
% 33 rpm record

* Complete info & prices
FOR FREE INFORMATION FACKAGE

Call Toll-Free

1-800-333-7762

ftor Operator 71
ikCijCnnpﬂul.nd.lll.ilT
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PM HOTLINES

COMMUNICATE
WITH US

We're trying our best to make it easier for you to communicate with us.
Here are three ways you can do it.

HOTLINE PHONE NUMBERS

Since last July, we 've had special telephone numbers here at Popular Mechanics that allow you to
call our editors directly and easily. They're activated once a week, on Wednesdays, from 3 to 5 PM EST.
All the editorial staff hotline phone numbers are listed here.

HOME & SHOP AUTOMOTIVE

Steven Willson, editor [212) 265-7538 Tony Swan, editor [212) 265-T5264
Joe Truinl (212) 265-7570  [new cars, motorsports)

Tom Klenck [212] 265-7572 Mike Allen [212) 265-7536
[building, home remodeling, {technical and design,

shop design, tools, care and maintenance|

furniture making and design) BOATING/OUTDOORS
ELECTRONICS'PHOTOGRAPHY Joe Skorupa, editor [212) 265-7595
Stephen Booth, editor [212) 265-7581 GENERAL
SCIENCETECHNOLOGY/AEROSPACE _______  joe Oldham, editor-in-chief (212)265-7503
Tim Cole, editor (212} 265-7740 Bl Hartford, managing editor [212) 265-7518

READER SERVICE BEUREAU

We have a Reader Information Bureau that is operational five days a week during regular business
hours. Our Reader Service Bureau number s (212) 649-3127. Please call our Reader Service Bureau, not
our editors, for information on back issues, reprints of articles, subscription inquiries, plans offers, etc. It
will save us all time.

ELECTRONIC MAIL

Now for the first time, you can communicate electronically with us if you have a personal computer
and a modem.

You can call the PM computer any day between 6 PM and 8 AM (only) EST. The number is {212) 582-
8369. Once you're on line, you can leave messages for specific editors, or direct inquiries and com-
ments to a specific department. The department bulletin board also allows you to share your thoughts
with other readers who call in.

New users will get an identification number and password that allow them to access the system.
Simply set your communications software to 8 bits, no parity and one stop bit (8-N-1), and set the baud
at 300 or 1200. If you're asking a specific question, allow a week before calling back for our answer.
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Statistics say this year one
in every four homes will be burglarized.
Tonight, go out your front door and
look to your left.
Count down three houses.

It should take you only a littie
over an hour on a Saturday
marning to install the Schiage
Keepsafer™ After all, i's wireless
50 you'll find a screwdriver’s all
that's needed to securely alarm
doors and windows. Yet Keep-
safer is so eftective, experts
claim it's every bit as good as

T |

professionally installed systems.
At a starting price that's much
more reasonable. $199.You can
even add on an emeargency dialer,

A do-it-yourself security
system has never been this
good. Or this easy. One hour,
Think about it.

Look for the Schlage Keep-

saler at home centers, hard-
ware stores and locksmiths. Or
it you'd like more information,
we're at 1-800-84-ALERT

Schilage.

KEEPSAFER.
SECURITY SYSTEM




How to Build a Successful Signmaking Business at Home

We All Admire the

Signmaker's Art.

That beautiful lettering, brightly
colored paint, and striking design all
add up to an eye-catching sign. Of
course, it probably took years of
apprenticeship, thousands of hours of
practice and genuine art talent to be
able to create that sign.

But what if YOU could make
beautiful signs for stores, churches,
schools, restaurants, office, vans,
etc.? What if YOU could make signs
that sell for hundreds of dollars in
your own basement, garage, or work-
shop? And what if you could do it
WITHOUT SPECIALIZED ART
TRAINING OR TALENT?

You CAN! And you don't need to
be an artist. You don't need to be able
to letter. You don't even need to be
able to draw a straight line. In fact,
you don't need any art talent or art
ability at all. Today this is possible
because we put the signmaker’s skills
at your fingertips in the form of a low-
cost keyboard operated machine.

Start Part-Time at Home.
All You Need is a Tabletop.

Using the Gerber signmaking sys-
tem, you can automatically machine-
cut perfect lettering in a variety of
materials including adhesive vinyl.
Create handsome, durable signs in a
variety of lettering styles. And SELL
those signs in your community for an
impressive profit.

You need just a few square feet
(a tabletop, workbench, or desk will do)
to produce professional-quality signs
for all kinds of uses. Easy-to-follow
instructions make it a snap to get
started. Once you're up and running,
you'll see how easy and fast you can
produce professional-quality signs.
With a little initiative, you can begin
SELLING custom-made signs to busi-
nesses and organizations all over town.

YES! I'd like to be a signmaker. Please send me your FREE How-To

Even if YoE Are Not Artistically

Signs for Everyone.
A Profitable Business for You.
Look around the next time you
take a drive. Signs are everywhere: in
stores, shopping centers, restaurants,
schools, churches, construction sites,
real estate companies, offices, hospi-
tals, clinics, on vans and delivery
trucks. And YOU can be the person
who can make and sell those signs.
Add it up. Just a few signs a
week to start could put extra cash in
your pocket. And as you expand your
business, who knows how far you
could go? It's up to you.

Easy-To-Operate System
Produces Perfect Signs
in Minutes.

The signmaker’s art can be
yours. Gerber took the skills, tech-
niques, and methods of professional
signmakers and built them into the
Gerber Signmaking System. Simply
type your text and the computer-
controlled knife will accurately cut

area code

Mail to: Gerber Scientific Products, Dept. 33,
151 Batson Drive, Manchester, CT 06040.

I

| Booklet, brochure, and purchase information. | understand that | am
| under no obligation.

| Name
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| City State

| Telephone | )

]

|

|

|

|

|

|

|

_ |
Zip |
i

I

|

|
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the sign lettering in the material of your
choice (70 brilliant colors available).
The Gerber Signmaking System is ide-
ally suited for the beginning sign-
maker like you. In just a few minutes,
you can make your first sign. And be

in business!

FREE How-To Bookiet

Return Mail. No Obligation.

Fill in and send the coupon below
for complete information on how the
Gerber Signmaking System can put
YOU in the signmaking business. By
return mail, you will receive the How-
To Booklet, a brochure describing the
Gerber Signmaking System, sample
vinyl lettering, and complete purchase
information. You are under no
obligation.

And remember, with the Gerber
Signmaking System, you'll be buying
from one of the world's largest
graphic arts companies, so you'll
always have state-of-the-art eguip-
ment and supplies available to you.

For fastest service,
call 1-800-635-0673.

To get your How-To Booklet, brochure,
and purchase information even faster,
call our toll-free number Monday
through Friday between 8 AM and

5 PM Eastern time,

rber

Scientific Products

Dept 33 151 Batson Orive
Mgrchesher, CT 06040 1-BD0-E35-0673




DISCOVER THE
AMERICAN
ADVENTURE

Pick up May’s Popular Mechanics for “The American
Adventure,” a collector’s issue dedicated to our extraordinary

country.

This special section contains exhilarating photography
and captivating articles from America’s foremost authors and
experts, including John Updike, George Plimpton, Bob Vila, Ted

Williams and more.

Win “The American Adventure” Sweepstakes...

Enter “The American Adventure” sweepstakes for a
chance to win a spectacular Grand Prize of a Dodge Dakota Con-

vertible, Astro/Mercury boat, motor and
trailer. Or win a John Deere lawnmower,
Cuprinol Exterior or Deck preserva-
tive package, Polyshield car care
products or Arrow Fasteners. See
details in May's issue.

Don't miss your chance
todiscover the adventure.

Y
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Get a genuine 1893 U.S.
Mint “Columbus” Silver
Half Dollar for just

$18 o

(Reg. $28 ea.)

Why are we running this expensive
ad offering America’s historic first
commemorative type coin, in very
fine quality, for an irresistible low
price? Because we're in business for
the long term — we figure that even
if some of our ads lose money, well
acquire satisfied new customers. And
once you're acquainted with the way
we do business — our strict grading,
prompt delivery, personalized service
and free research reports — we hope
you'll want to continue with us, for
the long term.

Here's the offer:

For as long as supplies last, we'll sell
new customers an almost 100 year
old, crisply detailed 1893 U.S. “Col-
umbus” silver half dollar for just
$24.50 each, 5 for $115, 10 for $195
or a roll of 20 for $375 ($18.75
each). Limit 2 rolls. (#7705). Hurry,
while supplies last — they're getting
much harder to find as the 500th an-
niversary approaches. Great gifts! All
coins are conservatively graded “very
fine” by our ANA-trained experts and
come with a certificate of authentici-
ty. You have a 30-day no-questions-
asked retum privilege.

To order by credit card, call toll-free
1-800-451-4463 at any time, Or send
your check or money order to: Inter-
national Coins & Currency, Inc., 11
E. State 5t., Box 218, Dept. 857,
Montpelier, Vermont 05602, Add 5
for orders up to $499; no charge on
orders over 5499,
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RESTORING
FADED PAINT

BY PAUL STENQUIST
ITS BEEN a long cold winter, and | are limits. First, the more faded and

car that has already been waxed, this
type of soap will not remove all of the
wax—heavy detergents will. Soaps

you've been curled up, warm and | oxidized the surface, the harder you'll
dry, at the hearth, Your car, | have to work to refurbish it. Second,
meanwhile, has been outside taking it | if the layer of paint is too thin, you | that are specially formulated for
on the chin. And it looks it. A little ne- | may ruball uftll: finish off before you | washing cars are available at most
glect (Hey! It's too cold to wash the | find good paint. Of course, withacom- | auto stores. One of our favorite
car!) and a lot of acid rain and road salt | plete repaint being the only viable al- | nondetergent soaps is the widely

have dulled your machine’s once-bril- | ternative, you have little to lose. available Murphy's Oil Soap. Liquid

liant shine. Your mission, on the first | soap made for washing dishes by hand

warm day of spring, is to resurrect | Dirt removal is okay, but it may remove some oil.

that paint job. This procedure, largely unknown to | Don't use liquid or powdered laundry
Ultraviolet rays and corrosive salt | owners of cars with severely damaged dete ent.

fade and discolor the surface of auto- nt, is known as “washing the car.” | efore washmﬂhe car’'s body,

motive paints, Usually, however, the E‘mr some of us, it's a drastic measure blaut the wheel and underbody

damage is only superficial. By remov- | but a necessary one. It's also a prac- | with a strong stream of water to re-
ing the top layer of paint with a prod- | tice you'll want to continue after the | move road salt and other corrosive
uct that is compatible with the type of | paint has been restored as it helpsre- | substances. If you're working at a car-
finish on your car, the original luster | move airborne chemicals and muck | wash with a high-pressure wand, you

and color of the finish can be restored. | before they damage the surface. can begin by spraying soap under-
Resurrecting even a severely dull Du a thorough job, using a nonde- | neath, then rinse it off. After cleaning
and faded paint job is certainly within ent soap that won't remove more | the underside, check for corrosion.

the realm of things possible, but there m] rom the paint. When washinga | And, if you find potential rust spots

Machine compounding Is the most ; ﬁ

LAMEB'S WOOL
WHEEL

RLBAING
COMPOUNDZ
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1 Nondetergent soap removes dirt and restores the paint's shine,

under the car, clean them up and ap-
ply an aerosol rustproofer.

Wash upper body surfaces in the
shade. Have a hose on hand with a
shutoff nozzle. Mix the soap in a buck-
et of lukewarm water. Use a big
sponge and apply soapy water liberal-
ly (Fig. 1). Wash the roof first, Once
the roof has been thoroughly cleaned,
| rinse it (Fig. 2) before proceeding

with the hood and deck lid and, final-
ly; the bodysides and the front grille
area and rear panel, Rinse every time
yvou finish a section, so the saaﬂ
doesn't have a chance to dry. Eac
| time you rinse, rewet the surfaces
that you rinsed previously. If you're
rinsing or soaping up with the high-
| pressure wand at a commercial car-
wash, keep it well away from the
painted .
Here's how to use a chamois to dry
the car thoroughly. Soak the chamois

in water for a few minutes and then

il .H1||
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wring it out completely. As you wipe
up water from the surface, wring the
chamois out from time to time. As you
work, you can tell when the chamois is
saturated as it will begin to leave
droplets on the surface. Once your
paint has been restored, drying your
car with a chamois is just about all you
have to do to restore the luster.

Onee the car is dry, check carefully
for remaining spots of tar or other foul
muck and remove same with a rag and
a bottle of bug-and-tar solvent. This
chemical cleaner is available at most
auto parts stores. If the rear panel
and bumpers are defaced with old
peeling stickers, now would be a good
time to remove them, as you'll proba-
bly be able to blend in the paint under-
neath them (which is less faded than
the rest of the car) when you com-
pound or polish. A hair dryer can
sometimes help loosen the sticker’s
adhesive (Fig. 3).

I Wﬂl.ﬂrﬁuﬂ'—nﬂrﬂmﬂtmﬂmmm o
carmying loosened dirt Into clean areas.
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Assessing the dam

With all road dirt remove
evaluate the condition of your car's
finish. How you deal with various
problems depends, in J:imﬂ: on what

, YOu can

type of Pamt was used to finish the
car. Ifit's metallic without a clear coat
on top, avoid using any type of abra-
sive cleaners. Metallic paint surfaces
are not uniform from top to bot-
tom—so if you rub off the top laﬂer,
you'll be left with a mess. A nonabra-
give polish, used before waxing, can
remove dirt and oxidation without re-
moving paint. But don't confuse non-
abrasive polish with polishing
compound. Any product referred to
as a compound or cleaner wax con-
tains abrasives that can ruin metallie-
finishes.

An example of a nonabrasive polish
that is suitable for metallic finishes is
Turtle Wax Metallic. Most other man-
ufacturers of automotive wax sell sim-
ilar products that are marked as
suitable for metallic finishes.

Depending on the thickness of the
top eoat, clearcoat/basecoat finishes
can sometimes be damaged when
abrasive cleaners are used. If you re-
move all of the thin elearcoat over the
base, a respray will be necessary.
While these finishes aren't as suscep-
tible to damage as the conventional
metallic types, they still call for can-
tion. Don't use an abrasive polish if
you can restore the sheen with a non-
abrasive. If you must use an abrasive
to restore your clearcoat, try a clean-
er wax rather than straight polishing
or rubbing compound. !

If your car has a finish other than
metallie or elearcoat/basecoat, you
can usually restore its original luster
with polishing compound or rubbing

POPULAR MECHANICS ® APRIL 1989



compound. These products
actually grind off the top lay-
er of paint, leaving like-new
paint below. In some cases
where aggressive paint re-
moval is necessary to restore
anice finigh, you could end up
removing too much paint—
even if you're careful. But if
your paint is in really bad
shape, repainting might be
the only alternative anyway.

If your paint is just slightly
dull but has a relatively
smooth surface, hand polish-
ing will probably be suffi-
cient to restore the luster,
There are a number of polish-
ilg compound products
available on the shelf of your
neighborhood auto parts
store that are intended for

dﬂgplmtmn These usu-

er from machine-applied prod-

uct.s in that they are much more liquid

and not as difficult to remove. They

are not likely to remove too much

paint as their abrasive power is limit-
ed by the application method.

Not all manufacturers use the same
nomenclature for their products. For
example, polish and polishing com-
gound are usually not the same thmgh

ome products deseribed as poli
contain no abrasives and can be used
- on clearcoat paints—others may be
nothing more than polishing com-

ound in a more liquid form. Some
ve names that confuse the distine-
tion. So don't rely on the name alone.
Make sure you read the label before
urchasmri polish or polishing com-
pound. If the label doesn't tell wheth-
er abrasives are included, rub some
onto a painted surface (not necessar-
ily your car) and look for color to be
transferred to your cloth.

If the paint is severely faded and its
surface resembles primer or is heavily
scratched, compounding will be nec-
essary. The uct used for this op-
eration is ealled rubbing compound.
For the inexperienced, compounding
is probably best done by hnnd but lt’
a big job. Some of the rubbin lf; com-
pound sold in retail auto parts de
mentsis intended for hand apph-:at.mn
only and should not be applied by ma-
chine, as severe rub-through can re-
sult. Rubbing compound for hand
application is available in both paste
and liquid form. Liquid types are easi-
er to use, but you won't get as much

compound for your money.
Mﬁ:ine compounding is easier and

faster than hand compounding—but
chances of damaging the finish are in-

SATURDAY MECHANIC

faded conventional paint or a
nonabrasive polish on clear-
4 coat or metallic paint, work
in the shade or wait for a
cloudy dni,' Apply the polish
to a small area—about 2 fi.
sq. Ifan a]t::plmatur pad didn’t
cume with the polish, use a
piece of soft terrycloth. The
instructions on the product
package may tell you to
dampen the applicator.

If you're using abrasive
polishing eompound, you
should start to see some of
the removed pigment on
your applicator. Work witha
very light touch when polish-
ing edges. It's easy to rub
right through the paint ona

L] meymmld.memmmmpmuﬂmmdndp

creased considerably. It's not a job
recommended for the uninitiated un-
less the only alternative is repainting.

If you do decide on machine com-
pounding, use rubbing compound spe-
cifically formulated for machine
application. You can buy it at an auto
parts store that specializes in body
shop supplies. It will be available in
different abrasive grades, and if
you're trying machine cumﬁ{mnding

for the first time, use a light grade,
which will eut more sluwl¥
The counterman can also help you

select the right ty Ildpe of polishing pad.
18

A lamb's wool p most often used
for compounding. You'll probably
need two to finish the job. You can
rent a powemfnhahmg machine at
most tool rental stores

Hand polishing
Whether you're using an abrasive
hand-applied polishing eompound on

raised edge. Use a clean,
soft, terrycloth rag to buff
the surface.

Hand compounding

As noted above, hand eompounding is
hard work. A lot of elbow grease is re-
quired to do the job right. Do a 2-ft.-
8q. area at a time. If the damage is
severe and includes relatively deep
seratches and substantial discolor-
ation, begin by lightly wet sanding
the area with 600- or 800-grit wet-or-
dry sandpaper folded into quarters.
Keep the ge:iper fully saturated with
water an 't get carried away.
This is not recommended for clear-
cnab’hasecuat or metallies, or unless
you're at the last-resort stages of try-
ing to rescue a loser. Before you be-
gin, apply a thin strip of masking tape
to raised edges and creases.

Apply the compound with a soft
terrycloth rag that has been folded
into a pad. Or, if the produect came
with an applicator pad, use that. Us-
| ing medium pressure, apply the com-
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SATURDAY MECHANIIC

pound with straight back-and-forth
strokes (Fig. 4). Following the direc-
tions, remave the compound with a

rtiife surface isn't gloasy once the

compound i8 off, you haven't removed
enough paint, and should repeat the
compounding part of the procedure.

Onece you've finished all other body
parts, remove the maskin nncr tape from
the edges and creases
these areas. Avoid appl ymg com-
pound with any significant degree of
enthusiasm on raised edges to avoid
rub-through. If you do rub all the way
through the paint, refinishing is the
only satisfactory fix.

Machine com ng
As we've already said, rub-through is
a considerable risk when co -
ing a car using a professional polishing
machine. However, machine com-
is much faster and consider-
ably more effective than hand
. So if your paint is a to-
tal ter and you're not willing to
:pend what could be all weekend try-
ingto it by hand, Lﬁw might
want to do the job the way the pros do
it. Remember, however, that ma-
chine compounding removes quite a
hitofhguintand if the paint is thin, you
may have to repaint the car,

Make sure you wear old clothes, as
the compound will fly all over when
you turn on the machine. You'll also
need safety gugglma and a dust-type
respirator. These are not optional.

eyes and lungs. Don't take chances
Before you begin, take some pre-

| eautions to prevent rub-through.

Cnmpoundmaenmiydmageynur .
|

Since raised surfaces rub through
first, apply a thin strip of masking
tape to creases, raised or sharp
corners on painted surfaces of the
body. This will help reduce the likeli-
hood of exuesswa paint removal.
When you're ready to start, read
the instructions on the rubbing com-
pound package and mix the paste with
water if the instructions so indicate.
With most types of ruhhu:l com-
pound, you uﬁnulﬂ penu-dlca y add
water to the mix as you work to com-
pensate for evaporation and for the
tendency of the compound to become
less liquid toward the bottom of the
container. Apply compound toa 2 x 2-
ft. area of the car with a medium-gized
paint brush or just toss a handful in
the center of the area you're working
on. Use just enough to achieve uni-

form distribution.

Without turning the polishing ma-
chine on, spread the compound evenly
m t.hm with tl];lt; Pnhmtﬁd m;—

's n't apply compo -
renﬁ:,rtu the polishing pad.

g;a the cord to the polisher over
your shoulder, away from the spin-
ning wheel, amtwﬂitakeoni}r:haart.-
beat to wrap the cord around the shaft
if it touches the pad’s edge. The pol-
isher will rip itself out of your hands,
and do a remarkably destructive
whirligig death dance Dn]rwr hood.

Turn the polisher on and .'Iaf‘lt
stroke the area to be compounded
to right and then right to left. When |
moving the machine from left to right,
lift the right half of the pad a little hit.

When you stroke from right to left, |

& Tocompound a2 % 2-ft. area, stroke horizontaily. Then repeat vertically.

lift the left half of the pad a bit. In oth-
er words, the leading edge should be
slightly above the aurface of the area
being compounded (Fig. 5). Each full
stro should overlap the stroke di-
above or below by about half ita
w:d . Don't appl}r pressure as you
utrﬂke Instead, just rest the machine
the surface. Let the weight of

the machine do the work.

Onee you've fully covered the area
with horizontal strokes (it should take
about four strokes), repeat the proce-
dure using vertical strokes, but don't
apply more compound. Figure 6 illus-
trates how eight strokes covera2 x 2-
ft. section of door. If the com is
all used up before you've fini , you
didn’t use enough. If there's a lot of
compound left on the surface, you
used tmmuch Inother words, by the
time you've finished compounding
v y and horizontally, the com-
pound should have disappeared and
Eﬂgﬁ should see a glossy surface. Or at

glossier n:m'ﬁwe If the damage

is severe, and you're using the recom-

mended fine-grade compound, it

rm ht take more passes. Patience is

called for, as you can’t go back after
you grind down to the primer.

As you work, you'll have to clean
b‘ﬂgad from time to time to prevent

up of mtnpnund Tndnsn , lay the
| machine on the , pad f:
and turn it on, Grip the machl.:mﬁm-
ly and scrape compound buildup from

e pad by passing a dull screwdriver
over the pad as the machine runs.
| Move the screwdriver from the outer
| of the pad toward its center.

fter you've compounded all ex-
posed areas of the paint surface, re-
move the masking tape from the
raised edges and corners and com-
these spots by hand. You'll also
ave to hand compound areas under
the edge of bumpers or spots that
can't be reached with the machine.

Protecting the finish

Once the car has been compounded or
polished, rinse it thnmu&hly with
warm water and dry it with a cham-
ois. To make your car shine as bright-
ly as it would if a professional detailer
had restored the finish, a aﬁp]y pure
carnauba wax. Be sure to
cient time for the car to dry. Thutr—
nauba will provide a layer of
protection. Itis essential that the wax
does not contain any abrasive or it will
remove more paint. Rub a bit be-
tween your fingers before you use it.

As with the compound, ly wax to
one small area at a time. Polish witha
soft eloth. =]
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Transmission Trouble.

Q. [ have a 1984 Saab 900 5, 4-cylinder
with automatic transmission. When
I shift into drive, the car won't move
for three to four minutes. Do you
think a transmission additive will
improve the problem?

5.C., Camden, ME

A. We don't think so. Your transmis-
sion problems may be due to a bad
pump pickup tube, a worn pump, or
a fluid leak in the transmission valve
body. We suggest taking your car to
your dealer or a qualified mechanic
to check the transmission line pres-
sure and perform a stall test on the
transmission. These two tests should
direct him to the problem area,

Breaking In.
Q. lTown a 1984 Cadillac Coupe de
Ville and I'm putting in a completely
rebuilt motor. In breaking in the
motor, what weight of vil is best?
W.D.H., Las Vegas, NV

A. We recommend using a quality
10W-30 motor oil in your rebuilt
engine, as this grade works well for
a varying degree of temperatures.
By quality, we mean an oil, like
Pennzoil, that exceeds the APl's
highest standard for passenger car
engines, SG/CD,

Aviation Oil,
Q. Would the use of Pennzml
Aviation Oil cause any harm to my
car's engine?
E.M.5., Phoenix, AZ

A. We do not recommend the use of
an aviation oil in your car's engine.

Bz Don Johnson

Vice President, Product Engineering
Pennzoil Products Company

Aviation vils are very different from
car engine motor oils, and do not
meet the warranty requirements of
automotive manufacturers,

Vehicle in Limbo.
Q. How often should [ change the oil
in my car if it has been in storage for
several months? And why?

G.E.F., Portales, NM

A. First, the best procedure is to
change the oil and filter before
putting the vehicle in storage. Then
change the oil every three to four
months. During long-term storage,
water vapor (humidity) may con-
dense on the inside surfaces of the
engine. Pennzoil Motor Oil has addi-
tives to combat corrosion, but the
vehicle should still be started each
month and run for a short period of
time to circulate the oil within the
engine. This helps to maintain the
protection of all parts.

EOPLE WRITE TO PENNZOIL

Straight answers from the automotive experts.

-

Cold Weather Steering.

Q. I've been experiencing a problem

with the power steering in my 1969

automobile. During cold weather,

30°F or below, the power steering

does not operate properly on startup.

After a few miles of driving—it's

fine. What could be causing this?
J.K., Carnegie, PA

A. Power steering fluid can become
so contaminated that it won't func-
tion properly at low temperatures,
Try draining your power steering res-
ervoir and refilling it with fresh fAuid.
If this doesn’t work , you should
have a qualified mechanic check your
power steering system.

EDITOR'S COMMENT.

Whether topping off a power steer-
ing reservoir or completely refilling,
always check your owner's manual
for the correct fluid recommendation.
Manufacturer's recommendations
vary widely. Dexron II Automatic
Transmission Fluid, Type F Aulo-
matic Transmission Fluid, or a fluid
meeting GM 1050017 specifications
are the most popular recommenda-
tions. Protect car warranties by
following owner's manual
recommendations.

WE'RE OPEN TO QUESTIONS
about motor oils, Iubricants and engines.
However, you can tell us a few things,
too. Maybe you've discovered something
interesting about motor ofls or lubricanis,
Or you have a special reason for being a
Pennzoil fan. We would like to hear from
you. Write to: Don Johnson, Pennzoil
Products Company, PO, Box 2967,
Houston, TX 77252-2967,
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TOURING FIRST CLASS (Continued from page 83)

strains it into distortion as speed in-
creases. The tail trunk is spacious and
all three luggage compartments are
fitted with handy lift-out soft liner
bags. The saddlebags are somewhat
awkward to load due to their remov-
able tops, but experienced touring
riders know that this design is best for
keeping rain out. Adjustments for the
seat and handlebars adapt the bike to
a wide range of rider sizes.

Among the Japanese nameplates in
our group, the Voyager is a machine
of leasts—least weight, lowest seat
and shortest wheelbase. The suspen-
gion is air adjustable, but there's no
onboard compressor as found on other
machines. This may be serious to the
50,000 miles-per-year rider, but no
one missed it on this tour.

Suzuki Cavalcade

Relatively speaking, Suzuki is the
latecomer among builders of touring
schooners, but they've made up for
any tardiness in the comfort of pas-
senger accommodations. Picture this:
air-adjustable seat cushions inflated
by the onboard compressor and full
rear radio controls. The rider is also
treated to a plush seat cushion which
remains comfortable after many
hours on board.

At the heart of the Cavaleade is a
powerhouse 1360-cc V4 engine. The
eylinders are inclined at an Hg:;" spread
which results in a noticeable, though
not disturbing, vibration. Its muscu-
lar reserves were always wel-
come—at the price of the greatest fuel
consumption of the group.

The Cavalcade makes tradeoffs
that alternately work for or against
the rider. The fairing has little weath-
er protection at the lower extrem-
ities, welcome in warm weather
riding but a loss on cool-season tours.
The styling and trimwork is powerful-
ly handsome, but the lack of ground
clearance was an unwanted, unpleas-
ant surprise.

Give Suzuki a pat on the back for
the quick-removal mounting system
used for the radio, which has a locking
cover and automatic volume compen-
sation. The saddlebag lids are fitted
with convenient storage pockets and
the fairing has a clear plastic map
compartment.

The Suzuki offered the softest and
most izolated ride in the group, a
blessing over broken surfaces but less
comforting when hotfooting through
the hills.

Yamaha

Venture Royale

Credit Yamaha with first proving
that long-haul touring cyeles could
also be fun on a backroad sprint. Com-

bining a Monoeross rising-rate rear
suspension with electronic antidive
control up front, the Venture Royale
puts up no resistance when you're
ready to hustle along on backroads.

The workhorse V4 engine contrib-
utes mightily to that ability, too. A
12984-cc T0° V4, it is close kin to the
roadburning powerplant of the V-
Max hot rodder. On the dragstrip,
only the Kawasaki Voy: i
acceleration figures. The V4 does
have an annoying level of buzziness,
though, felt particularly in the foot-
pegs, right at the pace most inter-
states encourage. Yamaha works to
offset that with rubber mounting, but
the handlebar mount proves discon-
certingly elastie to most riders.

The layout of the V-type engine re-
sults in a relatively I;ulp-h&avy feel to
the Venture in spite of a well thought
out seating position. The saddle is low
and the dashboard ahead is higher, af-
fording a nice “part of the machine”
feel e pitch of the seat, however,
squirms the rider forward.

Yamaha's Venture series was the
first full-dress-only model, and the
Royale hasn't fallen behind the times.
Standard equipment includes an auto-
matie leveling system using an on-
board air compressor, and an AM/FM
stereo cassette sound system with
built-in 40-channel CB radio.

Some degree of chassis tuning is af-
forded by the front and rear air-ad-
justable suspension units, of great
value when carrying a weighty load.

Conclusion

Packing many miles into a few days
tends to sort out the variables handi-
ly. Some conclusions are erystal elear:
If you're heading coast-to-coast, fast,
the built-in-America Honda Gold
Wing is the undisputed No. 1 choice,
both for its plush accommodations,
velvet-amooth operation and over-
the-road competence.

When the riding goes beyond the
need to hurtle from A to B, though,
further consideration is in order. The
high-tech Honda advances touring
into a generation beyond this one
—truly it isin a class of its own. But
that may not be what every motorey-
clist wants.

All-around, the motorcyele that
consistently delivers the most pleas-
ing feedback is the Kawasaki Voyager
XII. It's smooth riding without gacri-
ficing sporty handling, and respon-
sive without rough operation. Until
our needs change, we'll stick with
bikes that don't aspire to wipe out the
sensory pleasures of 2-wheel travel.
The Voyager X1I best meets those re-
quirements—with the most attraec-
tive price to boot. ™
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""An Audio Guide To
Your Car's Performance"

Have you ever broken down in the middle of the night
somewhere? No help around, too dark o get out of the
car Lo seek assistance. Well, SOUND ADVICE will help
you avoid a major breakdown like this.

SOUND ADVICE is an audio cassette tape containing
20 of the most common nolses that your car can make.
It will enable you to pin-point that mysterious knock and
growl. thud and rattle. click and clunk. squeal and
squeak. And, most important, which sounds neced
immediate attention.

The sounds made by vour car can alert you to needed
maintenance and help you avoid extensive and expen-
sive repairs. This unique auio diagnostic tape has been
compiled by Mort Schultz, PM's expert contributing
automolive editor. Every car owner should have one,

SOUND ADVICE allows you to hear the noise with the
car running under operating conditions. Flay the tape in
your car's cassetle deck lor on-the-spol comparisons or
in the quiet of your home to sharpen your listening skills.

The tape identifies nolses that come [rom Inside and
outside the engine, as well as underneath the car.

A\

Send to: Popular Mechanics
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Included are a worn water pump. loose drive belt,
defective power steering pump, worn valve, a lailing air
conditioner compressor. a loose shock absorber and
more.

Listen To What Your Car
Is Saying!

SOUND ADVICE will help yvou keep your car at peak

performance at all times, For a few dollars investment
you can save hundreds! ORDER YOUR TAFE TODAY!
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DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEO COPYGUARDS

While watching rental
mowies, you will nolice an-
noying periedic color
darsning, color shifl, un-
wanisd lines, fashing or
jagged sdges. This is
caused by 1he copy proiec-
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bedded in the wideo lape,
such as Macrovision copy
profaction. The DIGITAL
VIDED STABILIZER: Aol
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copy protections and jam-
mang signaks and brings you
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WARNING

The Digital Videa
Stabilizer: RXI is in-
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rental movies or
capyrighted video
tapes that may
constitute copyright
infringemeant.

FEATURES
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exciing Video Stabdizer
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@ Beautiful deluxe gift box
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whare for $56 or morel
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GLUARANTEE
&1 YEAR WARFANTY
®FAST UPE DELIVERY

Alt Shipping meallable

To Order:
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1-800-445-9285 or (516) 5668-9850
$49 ea. +

M-F:9-6

$3 forpah
(anary ot included)

500 Electronics inc,

Dapn. CE2

581 W, Mimick R, Valey Stream. NY 11580

REI‘I"ID\-'E_, Restr}re Eir'D'kEr'] Grout
From Tile With Carbide Tipped
Tool Fast-Easy!!

This professional tool, Nationally fea-
tured, allows the user to achieve pro-
fessional results using a carbide
tipped blade (HARDEST MANMADE
MATERIAL) to rake out old crusty
grout, and prepare for a fresh coat.

ONLY 3405 plus $1.50 postage and
handling for this Wonder Tool to:

Rt 9W & Kay Fries
Stony Point, NY 10980-0678

RED TECH RISING (Confimued from page 92)

and eggs. Even so, agriculture is con-
sidered an intensely critical aspect of
Soviet life, affecting the nation's
health, economy, foreign relations
—indeed, itz political survival,

Soviet experts—in this time of in-
tense self-examination—admit that
collective farming has failed to pro-
duce adequate food supplies. I met a
37-year veteran of a Belorussian col-
lective who cited appalling failures in
Soviet-made farm equipment, but
alsoin centrally dictated farm policy.

Additionally, the Soviets have had
to contend with the natural limita-
tions of their climate—features that
have shortened the growing season in
soil that's hardly ideal.

As Nikolai Krasnoshehokov, viee
prezident and academician at a Novo-
sibirsk agriculture institute, ex-
plained : “The climate in Siberia—and
other parts of the U.5.5.R.—is very
harsh. It starts snowing in October
and sometimes it doesn’t stop until
May. The soil of Siberia is also highly
saline and highly compaet.”

The strategy, he continued, is to
develop various “soil defense” meth-
ods and to shorten the growing season
by introducing fast-growing crops.
These methods have shown real
promise in recent experiments, Kras-
noshchokov said.

For instance, radiological tech-
niques and biotechnical selection have
reduced the growing eyele of certain
strains of Siberian wheat from 100
days to 65 days—a concession to the
brutal inevitability of the Siberian
winter. These irradiation techniques
have also made the varieties more dis-
ease and pest resistant,

To restore the soil, ploughs linked
to hydraulic vibrators—first devel-
oped in Britain—are attached to huge
gangs of equipment, from fertilizer
applicators to weeders to seeders,

@ vibration ploughs permit lighter,
more fuel-efficient tractors to pull the
load, and the gang system allows farm
managers to cope with the demo-
graphic consequence of World War 11,
in which the Soviet Union lost 20 mil-
lion of her people. The population of
middle-aged labor has declined, a fac-
tor that has mandated drastic rede-
signs in Soviet farm tools. In the
future, modularized tools will be used
that can be reconfigured aceording to
the size of the job and the number of
people on hand to performit.

This manpower shortage—and the
realization that large collectives have
failed to provide for the nation’s basic
food needs—has persuaded agricul-
tural planners to develop a much
smaller farm of the future.

And, as Vitaly Lazovsky explains
it: “Everything will be ecologically

clean, using recycling and closed in-
dustrial systems."

Four families will purchase equal
ghares in the farm through subsidized
loans, working the land on a long-
term lease arrangement that can be
passed from generation to genera-
tion. Fish from a pond will be saold on
the open market, with a portion of the
stock serving to feed the poultry. Hog
hushandry will provide the biggest
source of income, Milk production will
be increased with a unique machine
that precisely duplicates the sucking
pressure and frequency of a newborn
calf. Manure from livestock opera-
tions will be used as fertilizer—and a
manure conversion process currently
in development will produce biogas to
power farm tractors, trucks and other
machinery. Minimal electricity will be
drawn from public power grids. In-
gtead, wind penerators, photovoltaie
cells and thermodynamie heat pumps
will supply most power needs.

The entire system will work as a
unit—drawing few resources from
the outside, but earning maximum
payback for its new owners. “Our fu-
ture farms will be designed for new
forms of labor organization,” La-
zovsky explained, little realizing that
the private enterprise he envisions is
as old as human nature,

All around the town

A source of economie strength—and a
beacon of Communist pride—the
Moscow Metro system is unreserved-
ly one of the finest engineering
achievements in the Soviet Union.
Eight separate lines, 217 kilometers
intotal length, 134 stations—the Met-
ro whisks its eitizenry to their desti-
nations with a 90-second minimum
interval between trains and a 120-sec-
ond maximum interval. (I timed it.)
An astounding 7.5 million people take
the Metro every day—the most in-
credible daily mass movement in the
world—at a eost per passenger of 5
kopecks (or 8 cents).

To be sure, there's considerable
economic incentive for a highly func-
tional mass transit system, which also
includes innumerable surface lines of
trolley buses and trams. Getting peo-
ple to work on time is crucial to state
productivity.

But the Moscow Metro is also a
source of considerable national self-
esteem, accordingly to Eugene Gon-
dazevski, deputy director of the
system. Three generations of Gonda-
zevskis have worked for the Moscow
Metro, forming a kind of transit-
worker dynasty that, Gondazevski
maintains, is one of the Metro’'s
strengths, He says that 25,000 fellow

{Please turn to page 156)
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Break Through
In Brewing

Technology.

* Two years in development.
* The Keg plus Brewing Bag is what makes the

difference.

* Create a good beer and wine every time.

The Keg

1. Makes 5 1/2 gallons.

2. Looks graat in any
rooam

3. Insulated to keep
beer or wine at a

4, Blocks out ultra viohat
rays.

The Brewing Bag
1. Eliminates mass.
2. Simple and easy to

LSE,

3. Sterilized to eliminate
contamination.

4, Stops oxidation,

constant lempearature.

Keg and Corkscrew has made brewing your own
beer simple and easy. Just secure the brewing bag
into the keg. Combine water with our all natural
extract, sugar, hops and yeast. Pour into our revo-
lutionary, new, sanitized brewing bag and nine
days later your beer is ready to bottle. After bottling, discard the used bag and
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where. You have to make it yourself. Make the beer that tastes like a million
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line — never buy line again!
® Easy to install on your
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Mame Phone | )
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! AND FURNITURE

Do-lt-Yourselt
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and Finished

® Grandfather Clocks,
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& Money Back Guarantee
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THE “IMAGE MAKER"™

THE INCREDIBLE BUSINESS OPPORTUNITY

senp $6.% now

FOR YOUR COMPLETE
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INFORMATION ABOUT
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EQUIPMENT
PACKAGES
= LEARN HOW OTHERS
ARE CONSISTENTLY
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IN THEIR AREAS.
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Ak,
L-‘uBJ.F i 8F
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REACTION!

L
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walls into

FUN & MONEY!
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DESIGNS ON ALMOST ANY

SURFACE USING STANDARD

LATEX PAINT WITH OUR

EXCLUSIVE EQUIPMENT

PACKAGES!

= N0 EXPERIENCE NECESSARY

* BEGIN IMMEDIATELY

* FULL TIME EARNINGS/
PART-TIME EFFORT!

* INDEPENDEMNCE & FREEDOM
» PROVEN MARKET!

M

EQUIPMENT PACKAGES AVAILABLE INCLUDE ALL YOU NEED AND MORE
TO BEGIN MAKING MONEY IMMEDIATELY!

TO ORDER YOUR BOOK: Send
$6.95 with name, address, zip code,
& phone number fo:

RK ASSOCIATES
1250 TILGHMAN STREET
ALLENTOWN, PA 18102

VISA/MASTER CARDS ACCEPTED—CALL 1 (215) 770-1240 WEEKDAYS #-5
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DESCRAMBLERS

SCIENTIRG TEMTH..  $185.00
ATLANTA.. $140.00 DAK..... $90.00
JERROLD™, $119.00 HAMLIN...

$102.00
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your free

catalog

today!

EnclaesaTo  (402) 554-0417
Ordors call toll free 1-800-624-1150
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OMAHA, NE. 58114 con
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FREE BROCHURE %,
J & L Casual Fumiture Co, =
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Enlarge Project Designs

Projector is Si | Fast! Accurate!
m on to; l}rlrlhl me Tracing Paper, Wood,
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Harchwara kits to build your own
swing and slide sots. For a hull
catmiog call ar write:

Wood Bulll ol Wisconsin, Inc.
P.O. Box 82 - M1

RED TECH RISING
(Comtined from page 154)

workers feel the same way as they
tend the Metro's vast fleet of trains.

The tracks come equipped with du-
rable position sensors that establish
spacing between trains and warn a
centralized command station of
breakdowns. Considerable effort is
expended in meeting the system's
complex light and ventilation require-
ments. The latter is crucial, as the
Metro burrows deep beneath Moscow
to double as a bomb shelter,

The Moscow Metro is also a fitting
place to conclude this tour of Soviet
technology. It's big. It’s brawny. And
it gets the job done. There's nothing
particularly delicate, sensitive or ele-
gant about the way it serves its design
function—except for the marble and
mosaics that decorate the system's
major stations. Insghort, it's an appro-
priate metaphor for Soviet technol-
ogy as a whole—a technology that
continues to produce devices, sys-
tems and controls that are unique in
all the world.

In the land that gave us Mende-
leyev, father of the periodic table of
the elements, and Pavlov, still an au-
thority on behavioral science, you
now find the world's largest aireraft,
the Antonov 225. This fi-engine
stretch version of the AN-124 Condor
was rolled out last fall, extending the
Condor's already considerable range
and payload. The MI-26 helicopter
enjoys the distinction of being the
world's largest vertical lift aireraft.
The technology of “mosts” doesn't end
there: punch presses, blast furnaces,
hydroelectric dams, unique explosive
welding techniques, plasma scalpels,
intramuscular electro-stimulation de-
vices, friction reduction using elee-
tron bombardment methods, large-
scale seismology experiments using
revolutionary deep-drilling tech-
niques, All of these innovations
sprang from the fertile minds of tal-
ented Soviet people striving to satisfy
unmet needs.

But what’s wrong with Soviet tech-
nology? Why hasn't it kept pace with
international efforts, despite these
isolated instances of world-class
work? The reason, I think, can be dis-
tilled to a single precept: They seem
utterly unable to move innovation
fram laboratory to the open market-
place, still an alien concept despite the
first tentative steps toward a free
economy under Mikhail Gorbachev's
restructuring. Until the Soviet peo-

le learn to truly live by the simple ef-
ciencies of supply andy demand, their
gtrides in technology will lag behind
the rest of the world—which roars
contentedly toward tomorrow,  PM

POPULAR MECHANICS ® APRIL 1589



W FAMOUS MAKE!

ALL FABRIC

SOFA BEDS
Manufacture's
Retail
$449.95
|_Liousoamon Fmca B
$ WS made by Nationally Known
Seat Manirfacturing L'lwupm_-"
'h_huhu:e;uwd:lnlalil' 4
E wieenl satnly codos’
RECUNING  FULL “PLEX susgenson A rgh

Ity fomm construction|

fans
GAF'TNN 5 CHAIRS | | noumious Ve Fateics!

CAPTAIMN'SG Chairs mciine wist
L DUCT OF @ W 1K ial
W‘Iﬂ“ﬂin‘ just & louch of & fever! Optional
sxirts & 3Poaltion Armiesis an
5 235 95 inciycexd FREE al no axba oost!
FREE sel iracks - 8 525 vamie'
ALL FABRIC maiching Soks
$ Bads ol thé Lowest Ratall price
n the LS - onty S1R81
FITS ALL Vans & most Trucks
Fasir CHAIRS & Solps e UiPSatee!
CALL For FREE Fabvic Samples!

1- muéia&u or 1-703-892-4208

Cradil card membars can arder by phoree!

—EE) O

BRADD & HALL ASSOCIATES

BOX 10643 ARLINGTON, VA 222109832
Warshouse Liguidators

BREAK AWAY

NOW!
Now!

| Earn Up To $75,000
.-—..T..-ﬁll a 'H“I"IH Windshield
» Glass Repair!

* Bip profits — good times ar bad!
* Huge demand and growing!
* Part-time or full-time
» Greal opportunity for men or women!
* [nsurance companies, leel owners
pay top dollar regularly!
¢ Cuick-leam, professional training
* Free, on-going support/low-cost start-up
 Secure your [amily's future!

Break away 1o a professional,
respecled business and BIG INCOME!

Call 1-800-321-2397 (ora

valuahle, free report! Or write:
G G LL\"L‘&{ Id "ﬂ\tr. ms, :m.

- - — 5-3|."F:| ;hEIrl Bl “cﬂu e |.'l' l-'
Band, OR 877

& e
TS L 0w R PSR e o ] P
M R B LU PR L RRE GRAT RADELE RICE jaaE

1w o et o R TP L P LR R
Wa miso carry Conver libls Tops, Headlners and
Reupholasisry Klia,

HOW TO DRDER
W Caa YEOOIAE TS iail em
2 Twl gow Babsn Opdsmios ihe Speacisl Tesl Number w
Arwa A
Th Ol i Baies Opss 5i0e Cosrghs i elormetion
conearring 1Fa Moks Moded Tees st Calie oFf
Dl 1 o AW b Toucke)

B e L
Call for cﬂlalog EDHBE 0198

+ 7 DAYS - 24 HRS

1'300-3483279
=S e o

]
[-LErs |.|..|
IIIIIIIIIIIIIII..II

Do You Own A
Garage Door I]pener?

Then You Need The Garage Butlon®
IhC pomeT gl
ettt

'-Jllrl & Cermwd 05t Oetimr
m= INFO @il 1-a04-89%9- 7140 28, Irom sny S
Hau and MC DADERS ONLY call 34 hre. T dn: 1 weak

—= 1-B00-442-9199 S8

or Sand 1100 ¢ 100 postage A fanding ped wnil grdeeed n
Esrthaty Byntema, P 5 Soy 43725, Depd 58, dilenia. G4 018

uth &

PROTECT YOUR HEARING.

FAR GROUP

Noise Filter

Soft Foam Earplugs.

Noksy power inols are dangens.
Wear the most efiective hearing
protection, without shutting out
comversation. Order comlortale
Mokse Fiter earplugs today..
the type professionals usa,

SA50  gmume

in drugstores.
Pl §2.00 shappeng & handing
Send Check or Money Order Payable to;

E
P.0. Bax 68898

& Palrs For Just

-A-R
Indianapalis, IN 46268
Ao 4.5 vk hy delvvery

SWISS-STYLE ARMY KNIFE

SPECIAL-312.85
The mow versanle shop tools, Sold else when
for $39.95 Bt ths mult-prposs kevle =
available now for only §12.95 Thes high quality
knife parforma. many funcions with 11 precion
wnls. 3 Biades, comscrew. Saw, SCrEw-drver,
wic. Porfect for the fishesrmaen, the camper and the
handyman

To order: Send 51295 plus $3.00

o mheponreg B hncllieg b v A

Pofato Inerrational o
PO Box TE506

Dept. 16

Los Argeies. CA 90078

LITTLE-KNOWM SECRET REVEALED!

Autninisiey. Forntyre Aopdanias Tiuoas
Wans Steimos eed Tvn. Thousands ol uiSss

e Balrad in Merasiins Aakdnl By ol cnpsn é.ﬂz"

Vor yinsr e une O spaet @l Beg Prodral

FREE INFORMA TION!
\ [216) 453-3000 Ext. A9351

POPULAR MECHANMICS & APRIL | 939

v vou 0w FHELIC OP TER

SIMPFLE LOW - COIT ASSEMBLY ®Caiiies ofs jmiacs -
BTip-}i Pawael B leesss dedded

nle 43 PAMNS — fuily Huw B00,#5*
o e - ¥

=itk ey ree Helicopler

Experimenters

SEL masabings B0 ¥ *
e + SPECIAL! W

Babh Booki; Oaly #1995
FR IR e L
Pl =iy,

Comlif cand arder [ise 1-30% - 585000 F.8
bz -

OWN SHOP

SELF/ TALIGHT | [ e S st

| ( 14 lem, wilh photos asd daagrams Ev.
[ erytning you need in know

B ., where o get whaleasle maleriaty; |

§ how o agrn while you leam, sic

Pl $44.00 (UK}, VIEA shmy. Wirile

tor é#taily. |Canadian 555 81

Pater Huoes ey Puhlications

{115 Riverhirch Cres, SE, Calgary, Eunadi T2C I:IBE

!UL FM:TII.‘.HI:‘I‘ DIRECT

ki T

NEW.. bt h-rrr 'ﬂm OO IEF T mpee %

fum imim life,_use i) ot homs, o shagipmitg,
vinit frimmds, sravel. Lightimsighi, fiia all 1
cai trinks. Mansy Back Guarantes!

STAUCK CORP.= Dept; PME35 g
CED.RHELrﬂG '|".rl 53012 ,'

i

UFHOLSTERY THAINING VIDEDS
11 Fundamental imuphoistenng: we ) Shom you how o neomses S0 olatl
e lumsgne v made. I hour WS ety S45.05 PP
2] Auio/Manna . Aeners ca . Puch s boat seois. 2 hout WHE B
54835 P90
3] Mania  Haw i S e Upeciuieey Butneas” 510 W5 pes

F MONEY BACK GUARANTEE 1
e TOO0LS AND SUPPLIES AVAILABLE '#
SEND FOR FREE MANUAL

1 BO0-AN5- 345 lu-ﬂlldel:ll.l

1< TIT G- 1 (1 | e B 1 2B Llﬂ-al'-o CATHETY

157




CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rata: §7.95 per word payable in advance sach inserdon. Minimum insertion ten words.
Bold face capitalized words—351.00 por word additional (First word set in Bold Face at no
extra charge. Zip Code Free.) Centered Headlines in All Bold-Face Letiers—$50.00.

The next available issue to place an advertisement in America’s No. 1 Classified Section is JUNE. The closing is APRIL Sth.
Send reminance payable and order to Popular Mechanics, Classifled Deparument, 224 West 5Tth Sueet, New York, New York 10018.
Pleasa indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintaing a register of such mall-order advertizers containing thelr complets names and street addresses.
Advertisers using P.0. Box number must furnish complete name and street address for our records.

Tao 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 being offored.

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

STOP SMOKING! Fwve PATENTED Methods 520
Patfinder, 369 McKosh 51.. Hanower, PA 17331

BILLIGHAIRES'S SECRETE REVEALED. Books thousand
bilies. Makes $1000 more weekly. dormation $1.00 MR
Tresslar Company, 7242 Lombard Sireed. Sie. 134, San
Francisco, CA §4123

“IVINE Plan O The Ages™ 350 pages awcellani aid an
Bible sludy. Free copy-TBS, PO, Box 36811, Tucson, AZ
B5740

FREE catalog of How To, Seli-improvesmant, and ciher
Unique Books; Porler's, Box 475P, Salem, VA 24153

“SHARPEMERS REPOAT" Moninly Newslsier Valuable
Tips—Sources—BuySell Usad Equipment. Free Brochure
Swog Company, Dept. PM4, PO 22553, Minneapolis, MN
Shad2

BUY discount books! Free getails! Deceno, Lid, Box
#0015, Reno, NV B3513

CORVAIR PARATS- Giant 400 Page CORVAIR calalog
fushed 5400 Clark's CORVAIR Paris, Inc., Box 32,
Shelburne, MA D1370. (413} 625-9776

BECOME Your Crwn Boss And Ol Rich! Seven Basl Home
Businesses. Fres inlormation. Mackenrie Publishing 728
Westwiood Ave. Wos! End. NJ 07740

CONSTRUCTION MATH MADE EASY. Amazing break-
through for construction industry advancement. Proven
mathod  Figuring concrele, base, grade checking, elc
postpaid $1495. Haynes Enlerprses, PO Bax 1289,
Sylncouga, AL 35150

BUBLIMINAL MIND CONTROLT Maniputate Cihars SE-
CRETLY with the spoken word, Malo or FEMALE. LOVE or
business. No hoax Mo mysticism. PROVEN RESULTS
GUARANTEED, LS. gonl knows, bl WON'T TELL. FREE
RECORDED INFORMATION. CALL NOW 1-800-999-8411,

IF the cosi ol governmeni services could be cut in hatl,
then YOUR TAXES could be CUT IN HALF — MAYBE LESS!
To marn of sl one woy 10 do this, send 5600 and o sali-
addressed shipping label 1o: 5. ) Baker, P.O. Box 10845,
Minneapolis, MN 55458-3845

TRAVEL inempensively, internafionally s a COURIER.
Details £9.95 « §1.00 postage to: COURIER EXPRESS, Suite
111-105, 15 Churchyilie Rd., Bed Air, MD. 21014

WIN [N SMALL CLAIMS COURT by Aftorney Rand Milch-
el 3500 Independent Press, Box 27588-W, Seatile, WA
98125

FREE technical, irade, and prolessional magazines. Mons
than 15 publshars distribute FREE subscriptions Asro-
space, Business. Composies, Compuiers, Electronics, En-

gmearing. Lasers, Robots, MORE. Lst $300. Techmaga.
4038-B 128th Ave 5 E Slo. 254, Ballevus, WA DS006

NEW, SUCCESS, MONEY books. Free Brochure SASE
Brooks Assocates. Roule 3, Box 556-E, Dahlonega, GA
30533

HOW TO LANDECAPE YOUR HOME-Comphate. Analysis-
Design-Installation, $6.95. Creative Landscapes, PO Boa
AT84-P. Englewood, CO BO155

HOUSE hunting T Avoid costly mistakes BEFORE signing.
Free delails. Schneider Publications, 6255 W. Tropicana
#136. Las Vegas, NV 89103

50+ Educational Enterfaining Food Homa Tips $5.00. M
Carman, 7110 5.33. Badlovua, NE BB005

BOOKLET, “Working Your Way Through College,” de-
sCribes monay-making campus jobs. Excellent gift. $9.50
Lee Dechinson, PO Box 385, Hampion, Virginia 23669

GOLD PANMNING FOR FUN AND PROFT. You oo can find
gold! Lemrn how snd where Free Detssis: Adveniurs
Outings, P.0. Box 1284-PM1, Golden, CO 80402

CREATIVE MINDS| GADGETEERS! Yearly subsacription
DESIGNER BULLETIN newsiadter, 800 Fundamentals,
Progacts, Gears, Pulleys Engineering Crafts. P.O. Box 1353,
Lebanon, MO B5536

BE FINANCIALLY SECURE! High imcorms Mo mie Dusaess-
es-the bes! way, FREE information Jemes Corbet
Publishing. 34120 Duncan. Kilgore, Texas 75862

EMJOY Baer Morel Subscnbe All Aboul Beer magazine
513,00 one year (B issues) 4784 Galicin Oceanside. CA
B2058

WORLDWIDE ENGLISH NEWSPAPEREMAGATINES
Sampier 352 45 FREE BROCHURE. Multinewspapers, Box
€84, Dana Point, California 32629

CATALOGS

FREE List ol Buckles. Sporis, Jobs, Aulos. ele. Terrel],
2229 Fulmar, Philadeiphia, PA 19115

STAIMLESS Sieel Hardware. Catalog $200. Classic
Chassis, P.O. Box S3IPM, Glemview, IL 60025

BUY KNIVES. CUTLERY ITEMS &t Wholesals. Sive up 1o
607 Huge Selection. Satisfacton Guaraneed. Fast Servica.
FREE Catalog. Smoky Mountain Knile Works, P.O. Box
4B TED, Saviervilla, TH 3TE6L

AUSTRALIA'S HOT - buy dinect from down under. No
middieman, graat slul, fantaslic bargains. Fres dedads:
DATEK PRD, P.O. Box 3787, Pinedale, CA 83650

FLAGS! FLAGS! FLAGS & FLAGPOLES! Free Catalog!
LIBEATY FLAG, P.0. Box 424PM, Reedsburg, Wi 53958 1-
B00-274-T001

ART & COMIC RUBBER STAMPS, Mes calabog
T ra. PO Box 82 Bonita, GA 32002

MAKE Up To 750 Next Weekend. 51155, Lee Publishing,
Box 47, Marysvilbe, Chio 43040,

SPEEDING TICKETT "How fo Defend Your Cwn Spesding
Tickat grd WIN™T Masl 390.00 ba! 5TH, 7670 Chippawa Ra
Sulla 438, Cleveland, Ohio 44141

ALASKAN ADVENTURERS reveal their irue-lile siories.
Miw, 220p illissirated book §11.95 poatpaid. Mountains and
Aainbows, Box 527-M, Oshtemo, MI 48077

“SECRET Mew Sy Savars He wrs Thousands Of
Dodlars!! Results Guaranised!! Free Detals. Morigage, Box
J954-PM, Spokane, WA 32220-1964

RETIRE with Tha Essssst Business on Earth” Free
imformation. SOA Entenprises. POB 633, Natick, MA 01760

COMNVERSHON FACTORS and Tables, LS. Briliah, matric,
and more Free Brochure. Industrial Research Senvice.
13670 Hwy. G35, Menton, OH 43326, (419) GT4-4152

FREE REPORT "SELLING HOBBY ITEMS BY MAIL™ PLUS
FREE MOMEYMAKING BOOKS CATALOG. (§1.00 SHIP-
PiNG AND HAMDLING PLEASE). MOMON PUBLISHING,
1047-H SOUTH YORK RD. SUIME 10, BENSENVILLE, I
E0106

EARN EXTRA COME AT HOME! STAAT YOUR OWHN
PROFITABLE BUSINESSE! Free informaton. G5 Enlerprises,
Divisson D4, Box 1183, Long Baeach, MY 11861
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ERASE BAD CREDIT - MAKE MONMEY! Free Dofadls.
Howaery, 3963 North Vantura Avenue, Ventura, CA 33001

TIRED OF REMTINGT No credil? Broker shows how bo buy
a home. $3.95. Arrow. PO 4800, Albuguargue. NM BT196

BEAUTIFULLY HAND-CARVED GENUIME ONYX AMK-
MALS - Fromm §149, while they last! Sizes, 7 - 1 FREE
SAMPLE| Calalog 5125 KHOWLTOM, ASSOCIATES-
GEME, Box 598, De=s Allsmands, LA TD030.

POATER'S FAEE PHOTOWIDED CATALDG. Best in the
Imdustry. 4,000 brand names, ungue and unusual jbems,
discount prices and Fasl sarvice. Free copy write: Porer's
Carmera Siore, Box 828, Dept. PM, Cedar Fails, 1A 50813 or
phon: 1-800-553-2001,

BOOMERANGS .., YO-YO'S. NCRAEDBLE Asfuma. Hi-
Tech Designs ‘Woed's Best FREE Catalog
Boomeranghan, 1806-1 M. 3rd. Monros, LA T1201-4222

WHAT MAKES A SUCCESSFUL ENTREPRENEUR?
KNOWLEDGE! introducing "HOW TO™ BOOKS Designed
Especially For Your SLCCESS.—Gat Frea Publicity For Your

plish Amylhing You Want In Life—Sall
Inforrmation by Mail—5acrets of 1he Riches| People—3ian
and Operate Your twn Prolitable Mail Order Business,
$12.85 sach. Plus 52.00 Shipgeng & Handling. Bonus: Free
Catalogue with Ovder. Send Check or Money Order fo:
CABRIOLET ENTERPRSES, 1209 MW, Highway, Suite 157,
Garland, TX 75041, (214} 238-0043

POPULAR MECHANICS “"PLANS AND IDEAS" CATALDG
—Hundreds of idess on workshop projects, plans for shop
iools, storage houses, boats, furniture, toys — just aboul
awerything! Send $2.00 t5: POPULAR MECHAMICS, P.O.
BOX 1074, RADIO CITY STA., NEW YORK, N.Y. 10001,

SLICK 50 FOAR LESS. $31 posipad BEAT AMYOME
Quantity discounts. DEALERS WANTED, Also AMSOIL,
ENERGY RELEASE. BAJ Specialtes, Box TTERPM, San
Jose, A 95150, (1-B00-537-TE3Z), (n CA 408-28-SLICK).

GOVEANMENT SEZED Vehicles irom 5100, Fords. Mee-
cedes. Corvettes. Chevys. Surplus. Bayers Guide (1) BOS
BAT-5000 Ewt. 5-20024

15 IT true you can buy jeaps for under $200 through the
U5, Governmant? Got the facts today! Call 1-312-742-1142
Eat. T133

(Continued on next page)



AUTOMOBILES

GOVERNMENT SEIZED VEHICLES from 5100. Corveltes,
Murcedes, Imporis now available. For Buyer's Guide call 1-

B0 TF-A 100 axt. W-230.

HOW TO “Head Tires” Preven] Magor Costs Bafon
They Happen Book $4.50 Thoren Entarprises, Box 1501,
Aubiern. Maas 01500-1432

VAPOR Corburator Triples MPG, Froa Information, FHEA,
F2 PV, Bowleg Green, MO 83334

INCREMBLE BARGAINS! BUY Government Seizad Sur-
plus BMW 5, Marcedes, Porscha’'s, Domestics, Trucks,
Bgals. Vans, Misc. From §10). AMATING Recorged message
REVEALS Details. (B02] 727-2597 Ext. 2404

NEW AUTOBODY PARTS. Aepas Panels. Bumpers.
Grilles, Tailgates, Gas Tanks, etc. CATALDG - 52.00. FREE
informalson on ONE vehicle: Raybuck Autebody Pars, RD 4,
Box 170-PM, Punxsutawney, PA 15767, (B14) 838-5248

WINDSHIELD STICKER SCRAPER| Uses single edge ra-
zor blade. Head, 18 gauge steel welded to %y steel rod
$8.50 Tool dealers writa-whotesale prices. BRYAMN. At 2 Box
161-B. Windsor, VA 23487

AERG-CAR Amazing Hovercral buill easily wilh ordenary
fools, Lawnmower enging power. Cames one man plus.
Howers, {mes forsard. backward, Sideways over land'snowe
water. Complete construstion plans and brochure. §11.95
Marg-Propects, Box 5118PM, Clinton, New Jersey 08809,

BARTLETT Flying Saucer Ulira-Laght Howercral Fealurea
In Docurnéntary Film, “Foroe Beyond.” Powered By Ondi-
mary Lawn Mower Engine. Complebe Plans $10.00 5end To
Herb Bartledt, P.O. Box 156M, Silverdale, WA 88343

SAVE MONEY on aulo parts exampde 350 Chevy TRW
Rings. Rod bearngs. Mains, Oil pump, Gaskets $99.00
Camshaft and Lifters $69.00 Catmiog. APW, Box 150607,
Lufkin, TX 75915

HOVERCRAFT plans, 3 to 160hp. Informatson, $4 (refund-
aibla) Seviec, Box B8, Monrce, WA 59272

HOVERCRAFT PLANS & PUBLICATIONS Catalog, 51.00
Lansing Agro-Marine, Box 27655, Lansing, Michigan 48509

MMESEL PROBLEMS? Troublo-shooier's manual 5
Chesed Maintenance, PO, Box 333, Winston-Salem, N.C
e

FUEL FROM WATER. Energy independence with hydro-
gen. Amazing free report. MERIT, Box 53E], Louiswiie. KY
40205

TURBOCHARGER SERVICING. Learn Basics. kit 5995
ORDER MOW. Engineermg Enterprise, Box 36744, Datroit,
Michigan 4520

HOVER-TOY. Magnatically levilated mini-vehicle. Lges
ardinary rragneds. §7.00 Instruction Boosklet Pars ordenng
lizt. Magmetlight, P.0. Box 188, Marcus Hook, PA 19061

CB'S, RADIO & HAM EQLAPMENT

POLICE-FIRE SCANNERS. CB's. HAM. MARINE ITWAY.
Antennag. HPR, Box 19224PM. Denver, CO 80218

BUY Governmenl sazed & surplus vehucles Toom S100
Fords, Chewys. 4 <45 atc. For iio call (B02) B42-1051 exl
o7

CORVETTE PRICING GLNDE, cowers all years. body styles
spprecuation. Send - $10. Vete-M-Vesimants, Dept. E. P.O
Bax 2373R, Marrsiown. N1 07960

“ARM THE LRALS. i'd rather be robbed al gunpond!™ A
bumpar sisckar for Amaricans who CAN'T vobe themsalves a
raise. 5200 SASE Tha Mail Prerogative, 3310+ 5 Jones
Bivd,, Las Vegas, NV B3102

ELIMINATE SUN GLARE. Revolutionary new Sun"Spat
statically attaches 1o windshieid. Easity mowved bo accoma-
dale any sun angle. Send $4 9505 85 05Can (package of 2)
fo: Sun*Spod Intemational. PO Box 122 RA 1, Kleinburg,
Ontario, Canada, LO-1C0 Make cheque or mo. payable fo
Warren Preproductions Inc

WRECTORIES: Secrst Scanner Fregquencies! Foderal
Apgencies. etc. Big Catalog CRB. Box 56-PM. Commack. NY
1TE

SECRET CB manuals modifications, sccessones. Cata-
log 32 Selman Enterpeses. POB 6168, Carpus Chasl. TX
TE4EE-8180 (512)852-2935,

WONDER-Hand Windshaeld Wagher, §3.00 Free Calalog,
200 iems! Wesl Company, 6200 5W. 1h CL PM4, N
Lauderdale, Fla J3D6E

FACTS ABOUT MOTOR OILS AMD SPECIFICATIONS.
Sand $2 ta: P.O. Boax 0195, Orange City, FL 32763

SAVE 50 ON GASOLINE AND CAR EXPENSES! 500 tips
o improve gas milsage, reduce maintanance costs, mini-
mize repair, and more. Send B5.00. Cindy Tatley, 1506 Qid
biobdle Highway, Depl. PM4. Pascagoula, M5 39567
Migsissippi residonts add B% sales tax,

ANTIFREEZE- Makr your own! Easily nbtainabla, Inexpan-
s ingrdsents. 3200 SASE. PO. Box 9135, Mobile,
Alabama 36691

LUXKURY AUTOMOBILES. REDUCE PAYMENTS Ti%.
Bought from lgcel dealers. FREE Details. BG, 2100
Huicheson Growe Court, Falls Church, WA 22043

SEIFED in government narcolics raids!! Automobales . .,
Vans .. Boats . . . Furnitwee . . . Thousands athar ilems. Buy
Durt Cheap - Fesall for Big Profits! Free information: 216-
AK33000, Ext. 48X

AMATING Meni Car Built With Bike Pans. Sporty Sangle
Seater Plus® Electric’Pedal Powered! Fasl Fun, Dvive Any-
whera' Plans §3 95, Satistaction Guaramead or Money Back
Sportran, Box TOT7K, Endicolt, NY 13760

CB MODIFICATIONS! Frequancies, sliders, FM, amplidiars,
teooks, kits, repairs, hegh-parformance accessones. Catalog
%2 CBCIL Box M5S00M, Phoenin, AZ BE04E

BUGGED? WIRETAPPED? Find cut lasl' Countermaa-
sures equipment catalog $1. Capri Electronecs. Box S589P,
Buayfiesd, CO 81122

HARD-TO-FIND ELECTROMICS lor private investigators
and security professionals! Send 4 slamps for calalog How!
Hunierex, Box 793 Chemmons. NG 27012

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

G0 KARTS, Minibikes. ATV s. Kits, Parls, Engires. Lowest
Prices Largesi Salpchion, 50 Page Catksg 5100
Refundanla, Kar World, Depl. ©. 1463 Menior Awe.
Painesville, Ohio 44077

GO-KARTS factary direct for 530095 1o 323595 camplele
catalog S0 Schemeder, PO, Box 143 Springtown, PA
180

MOPEDS, scooters, tnree wheeled bicycles, golf carts,
paris, calalog %200 Performance Speedway, 2810
Algonaguin, Jacksonville, Florida 32210

EPRING CARLISLE Collector Car Flea Marked, Apnl 20-23,
Carlrsle PA Fargrounds, Ower B000 spaces lilked wilh carns
end parts for sale. The Fies Marketeers, 1000 Bryn Mawr
Road, Cadisle, PA 17013, Phone (7171243-T855

SAVE MOMEY-Ths Book Can Pay For ltsel! The First Time
¥ou Read i By Showing ¥ou HOW-TO Reduce Gasoling And
Gae Expenses By Up To 50% Or More $6.50. “'How Ta", 108-
10 Parklane South, Kew Gardena NY 11418

SOUND ADVICE - “An Audio Guede To Your Car's Par-
formance ~ This unique auls diagnostic 1ape containg 20
common problam rises your car can make. Play it in your
cars cassefla deck for on-he-3pol compansons or in the
quint of your owr home. Listen T What Your Car 1S Saying!
Orer SOUND ADVICE - #V1010-CO - 57.95 today. Send
check to. POPULAR MECHAMICS, Box 1014, Radio City
Statign, New ook, NY 10101

AUTO SUPPLIES & EQLEPMENT

KEEP hands clean of engsne gunk. Aulo Mechanics
Gloves 57 55 5M.L. P.O. Box 4573, Atlanta Ga. 30302

THE POR-18 CATALOG-Exciting producisifustomiling
AesloratonHome  Improverment-FREE.  1-800-526-0706.
POR-15. Box 1235, Morristown, M (79621235

PARTS: Army Jeep and truck parts, Spare Parls &
Equipment Ca., P.0. Box 751, Lexingloen, Kemucky 40587-
orar

SLIDING TRACK KITS for your pickup and your cap. Easy
fo install. 58985 & 57 .50 shipping. Slide-A-Cag. Inc., Box
BEE, Mt Laursd, N.J. 08054 B09-267-8658 Visa™MC, Check.

AUVLATION, HANG GLIDING

ASRCRAFT MECHANIC IN 1 YEAR! Unigue practical with
aciual aircrafl. Classes slartng January. March, June, Sep-
tember. DAKOTA AERD TECH, 1807 23rd Ave. M. AM 115,
Fargh, ND 58102, T01-257-3305

FLYING SAUCER MODEL FOR REMOTE CONTROL HOB-
BYIST. info 53, dlustrated plans §12.85 Rykco Toy, 325
Beach 5t Revers, MA 02151

HOBBY HELICOPTER. Uiiratight single seatar. Simplified
conghruchion Molorcycls  engine.  Brochure 55,00,
POLYNOWA, Dopt. P, Saint-Aemi, Ouebec, Canada JOL
210

BACKPACK MELICOPTER. Calalog 51000 Robin's
Rotors, Box 187, Rapid City, M) 42878

AIRBOATE Hovercraft Supphes. Complated Models.
Plans, Kits. Propeliers. Engines. Catalog, 53.00. Sportscrafy,
Box G400, Meeker, OK 74855

MOST EFFICIENT, SMOOTHEST RUNNING, TOUGHEST
PROPELLER AVAILABLE Space age composile, variabie
pitch, 48" o T0r diamaters. currendly to 100hp. Warp Diive,
P.0x Blga 700, Degat. P, Clear Lake, 1 50428

AIRBOATS, Ulralights, Propellers, Infprmations $1.00.
Askey Propellor, 55154 Oid Denton Hwy., Kaller, Texas
Thdan. (B17) 431-3160,

ACOM SURVEILLANCE TELEPHONE $175.00 Phone Tap
Cotaog 53.00. Lisien Electronics, 503 Elgin, Muskages, OK
T4A - 1-800-633-TAPS

ELECTRONIC Kits! Voice Disguisers! FM Bugs! Transmil-
ters! Phong Snoopa! Bug Deteclors! More! Catalog $1.00
KANDI Electranics, Bax 25647, Depl. 28R, Tempe, AZ 5285
S647.

CAMCORDERS, VCR's, TV's. oMice pguipmeni, power
teials, @l @l descount prices. Price lsl. 31.00 refundable with
arder. Lake. Box 221, Wi 53068

COMPUTERS & SOFTWARE

FREE Programs!! Al home compulers! Send stamps.
EZRAETFA, Box S222MAF, San Disga, 92105,

0,000 Almost-Free Software Programs Details, Tips,
Tricks, 86 Order “Insiders Report On Shareware . Promo
Press. 21206 Windsong, Walnad, CA 91789,

IBM Sottware 50¢? Huge Calalog Send Stamps. Mulax,
Box 370, Woodacne, A, 345730070

BUILD the ULTIMATE COMPUTER WORKSTATHON. Easy,
Irexpensive, alse unbelgvable Prodits, Flans 5$8.595. CMN,
P.Q. Box 6916, Verg Beach, FL 32961

COMPUTER ROAD ATLAS prands aatdriveng roubis, mik-
age, Travet limes and fuel usage i diflerent lormats. Irfo-
mation frea. Excelssar Software, Chraimas Lake Road.
Excedsior, MM 55331

SAVE OM SOFTWARE - IBM compalible shareware and
accessories. Qualily products yel aflordable. MCVisa ac-
capled. Send §1 00 for calalog. refunded first order. $ave On
Sofware, P.O. Bon 2637, Depl. PAAG, Wilkes Barre, PA
FE703-2837.

IBM PC AND XT USERS HANDBOOW. 51285 Athana
Fublishing Company. 4141 Ball Ad., Sune 186, Cypress, CA
#0530

SATELLITE - TV

FREE CATALOG - Systems, Lipgrades, SAVE 35583 Hous-
ton, Uiniden, Chaparral, Eic. SKKYVISION, 2017, Collegeway.
Fergus Falls, MM 56537, 218-T38-520

VIDEQCIPHER Nl Chips Send SASE for inlo: 3715 Murdoch
Aovm. 108, Parkersburg, WY 26102

TV, VIDEOS & VIDEO EQLRPMENT
MOTICE: USE OF CERTAIN TTEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

CABLE TV Conwarters, Filters for beeping any channal. 1-
31 -975-8356,

ALTERMATOR Generator  Rebuilding Book.  Price:
Hedwlund Engimaering, Box 26044, Las Vegas, NV B3126

HOVERCRAFT Plans All Sizes. Catalog $1.00. Universal
Hovercratt, Box 381, Cordova. llinois 61242

|Continued on next page)
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TV, VIDEOS & VIDEO EGLIPMENT
{(Continued from preceding page)

KUMNG-FU Free Lessons. Send §1.00 for Postage. MoLisa,
Bax 1755, Dept. PMESD, Honolulu, Hawail 56806

CABLE TV CONVERTERS ALL MAJOR BRANDS AVAIL-
ABLE JERROLD, SCIENTIFIC ATLANTA, ETC. FRIENDLY
SERVICE, INQLARIES WELCOME 1-B00-638-56898 VISA-M C.
E&OQ VIDED, P.O. #68, ELKO, MN. 55020

SAVE on Bodybuilding Supplements! Free Catalog!
Vitarning, Box 20736, Asading, PA 19608

FISHING, TACKLE, LLIRES

CABLE TV DESCAAMBLERS, convarters. filters. mnd
mare. FREE 14 page catalag. TW Cable, 12082 S.W, 117
Courl, Suste 126, Miami. FL $1186. A00-447-9313

FREE Sinker Mold Catéiog over 100 molds 25 shapes.
Carmen's, Box Z20PM, Waest Newlon, PA 15089

CABLE TV CONVERTERS. Sceentific Atlanta, Jerrald. Oak,
Zenith. Hamlin. Many othars. “HEW™ VIDEQ HOPPER “"The
Copy Killer”. Visa, MC & Amex 1-BO0-825-T823. BER Ing..
10517 Uplon Circle, Bloomingian, MM 55431

CABLE TV CONVERTERS DESCRAMBLERS FREE CAT-
ALDG | VIDED MART, 338 E Grant #2410, Tucson, AZ
BETIZ, (B0 721-5557

ALASKEA VIDED The best video of Alaskan highway
cruising. 144 hours of fufl color and original music. Asted &
st buy from the Alaskan Adventure Video Club. 52995,
mncludes postage. AAW.C. Box AT0SE2A, Wasdla, Alaska
SOEET.

BUY WHOLESALE)] 164 PAGE ILLUSTRATED CATALOG
OF REPAIR PARTS FOR POWER AND NON-POWER OUT-
DDOR EQLUWPMENT. Parts for Small Engines, Lawn and
Garden Equipmend, Chainsaws, Karls, Minsbikes, More
Inchudes Service Mamsals. Speciafy Toold, Accessosies.
Send 5400 Sav-On-Pars, P.O. Box 45231, Depl. P
Samerville, MA 02145

WANTED - DETRONT DESEL 148 AND 8.2L INJECTOR
CORES. Call Pops Huntar, (800 321-0224

BATELLITE TELEVISION. FREE DETAILS. Install i1 your-
selit Easy 1o follow instrections. Complete systems and
upgrades. Chapamal, Drake. Kaul-Tronics etc. Cuality equip-
ment. Oviziek Salelie Communications, Box 364 Bohemia
Hew York 117160264, Phone (516) 5891292

CABLE Tv CONVERTERS:; ALL MAKES, BEST PRICES.
OAK M5B $50, TOR-887-3854

BOLTS, SCREWS, TOOLE, WHOLESALE, DIRECT. Guar-
antesd. Catalog 51,00 (Refundablo). Canelol, Depl 44, Box
85, Brisio), Wiseangin 53104

STAMLEY TOOL KITS at Tremendous Savings. Free Cala-
log. Call Tool Systems, Inc. 1-800-432-1313,

CLASSIC fibms on wideo Brando. Sinalra, Wayne Two
fupir preview Tape 5595 Eagle Lion Video, 5252 Baiboa, San
Diggo, Calif, 92117, (619 277-121

CAMPERS & TRAILERS KITS, PLANS

UPHOLSTERY Sewing Machines with Walking Feet. Com-
jplate ready o use-only $570.00. Thompson Model PW201-
AVAILABLE FROM YOUR LOCAL DEALER, or oroer direct
{Miaster Charge-Visa) Oatho Mig. Inc., PO, Bow 12110,
Lubbock. Texas T8452-Phone: (806) T44-4774

BUILD YOUR OWN - Travel Trailer - Frith Whaeler -
Motorhome - Camper - Pickup Coser - Plans - Patiems - Kits -
Catabog $1. GlanL 9152 Rosecrans. Box 1804 AV,
Beitfiower. CA 20706

172 TRAILER PLANS Motorcycle, Utility, Car. Construc-
tion-Strong. Streamlined, good looking, easily buill. Catalog
%4 00 Ralundabile). Tag-Aloag. Box 15107, Salem, DR 97308

HOBBYISTS Improve your LATHE with the ultimate ioal-
post sysiem! KAF, Box TBIC, 51 Josaph, M 43085 616-420-
TO50

SMALL FOUNDRY Fumaces, Supplies. Frea Berpiure.
Pyramid Produels. 3736 South TEh Avenug, PRosnix, Arizans
B5041

BOATS, OUTBOARDS, TRAILERS, &
KITS

LATHES, Mills. Tools. New cataiog §1.00. Bive Ridge. Box
536V, Hurricane. WV 25526, J04-862-3530,

BOAT KITS - PLANS - PATTERNS - Piywood -Wond Epoxy
+ Fibgrglass - Stesl - Akeminum - WORLD'S LARGEST
COMPLETE LINE - 8'70' Sailboals - Poweribodts - Cruibans-
Sporboais - Houseboats - Hydroplanes - Tunmelhulls -
Runagut - Duckboats - Canoes - Kayaks - Dories - Dinghies -
Multihulis - GEND FOR CATALOG 5300 (Awmad §500)
includes Supples Catalog (Eponims Fiberglass-Flolation
Foam|-BO0K “Asmabeur Bosbuildeng™, S600
CLARKCRAFT, 16-P Agualane. Tonawanda, NY 14150

BOAT PLANS - PATTERMS - KITS - For Home Buddern
Hundreds of Praven designs - T84 - Hydroplamnes - Ganoss -
Kayaks - Aowboats - Duckboats - Dories - Bassboats -
Saioats - Houseboats - Sportfishers - Quick’semple
Smchenglue. Tremendous savings' 160-page DESIGN
B0, $4.00 airmanl (83,00 slow). Includes Free “Boatbusld-
g Supples catalog. Book: “Boathuilding With Phywood”™
51995 ppd. GLEM-L, 8152 Rosecrans Box 1804FMS0.
Bellflowar, CA BITOE.

EVINRUDES - MNEW 1887 Bargains - Top Brands . .. &l
sazes .. 5200 handling Scolt McCulloch parts
Eipctra Marine. 10 Mook Rosd. Lynbrook, New York
11563

“EASYBULD"  Boats-Inbaards-Duibeante-Duckboas-
Mumerpus modets-Catalog 3200-Hankinasn Associaies
Box 2551X, La Habra. CA 90631

“BOAT BUYERS BEWARE!" Nina Page Report on Dan-
gers! $3.00. The Andrew-Henri Co.. 8311 80th MW, 411, Oak
Harbor, Washingion S3277

OUTDOOR EQLAPMENT

SWIMGSET ACCESSORIES PLANS and COMPLETE
KITS, Olympic Recreation, 1-800-255-0153

ATHLETIC EQLAPMENT AND BODY
BUILDING COURSES

BIGGER, More Poweriul Muscies - fasiar!! Frea Booklet!
Umnevarsal, Box BES4A, Detroil, Michigan 48240

160  POPULAR MECHANICS » APRIL |987

LATHES - INDUSTRIAL'HOBBY FROM 532500, METALS,
SUPPLIES. LARGE CATALOG $2.00. CAMPBELL TOOLS
Tard YEAR. 2100-D SELMA RD. SPRINGFIELD, OHID
45505. 1-513-322-8562.

STEEL. Alvminum. Brass—Shesd, Bar, Shop Supplies,
Plans. Write: GEI, RRY. Box 163, Cameron, IL 61423

& METAL Cutting Lathe $108.80. Taig. 15048 Proctor,
Indugtry, CA 91746

BANDSAW BLADES, Any Size, Frea literature. King Saw,
6541 Tidewaler Drrve. Morfolk. Virginia 23608

CATALDQ. 53.00, U5, $6.00 foreign, WESCD, Box 336,
Redway. CA 95560,

PROTECT YOURSELF FROM COMING DEPRESSION.
Mary economists predict it will stan soon, last SEVEN
YEARS! Owr low cost olar colbeciors will provide you with
phenty of heal, hol watar — even cook your iood! Send $9 95
for easy-io-busld plansmstrucions. SolarSan, PO, Box 88-
PM. Ocotillo, CA 82259,

STEAM engines. bull-size. Catabog $10.00 (creaibed). Liberty
Enterprises, Jolloy, lowa 50651

HOT TUB sodar system. Easy 10 budd! Inexpenasve’ Plans
519.95, Leonard Kania, Box 545 Boyes Hot Springs, CA
5418

“ULTIMATE" Energy System, provides ELECTRICITY,
HEATING, COOLING, HOT WATER, SAVES up to T5%
POWER-SAVE INTERMNATIOMNAL, 305230311, P.O. Box
AT0H6Z. Miami, FL 33187

HOME CRAFTIMAN

WHIRLIGIG PATTERMNS! Flying duck, wood choppern
cutier, kiching mule . . more! Sa Cwind-sction’” designs
Plus woodcraft catalog $7.00 Satisfaction Guarsnieed!
Acgents (WEP-4F), Box 7387, Gonig, NH 03867

MAKE WODDEN TOYS, whirigigs, doll houses. chocks,
MUSic Doxed, wisalher ingiruménts, cralts, lurmilure with owr
plang, parts, ki, books, supphes - Catalog 51.00 - (614) 4B4-
4363 - Charry Trea Toys, Bedmont, Ohio 437180369,

WOOD WHIRLIGIGS. Full-size pattemns, instructions. 13-
2 bee, chipmunk. dog. coyola, roadrunner. cal, songhénd,
duck 5325 gach; any fowr, $12.00; all sight, $22.00. M. Sko,
3380 Fowrlh Ava., #28. Yuma AZ 5385

WOODCRAFT PATTERMS, Windmills, Wishang Weds, Berg
Howsas, Fesdars, Flying Duck. Phaasanl. Outdoor Planters,
Catalog $1.00. Cratters, 17840 US. 27 North, DeWWit,
Michigan 48820

FAVORITE WOOD TOYS, Fanerns, Paris, Wheels. Catalog
£1.00. Toys and Joys. Box 628M. Lynden, Wash. 96284

PYC PIPE FURNITURE Plans. Kis And Supplies Free
Brochure. Casual. Box 208, Tewksbury. MA 01376

BUILD YOUR OWN WATERBED AND SAVE. Maltresses,
Hpaters, Massage Systems. Hardware Packages. Maral|
Send £2.00 for catalog and Free plan book, Woodins'
Waterbed Conneclion, 45 Indushiad Pl Rd, Alsany, NY
12206

FULL-SIZE PROFESSIOMAL PLANS Catalog $2.00. Ower
200 profassionally designed plans for Building furnibwne,
Fumniture Dasigns, ing., CP-88 1827 Eimdale Ava., Glenview,
L BOORE

583 EXCITING WOODCRAFT PROJECTS] Folkart, Fusni.
tures, Country, “Yardart,” Toys, Games, Chrisimas. ... morm!
Cmaleg $1.00—Winlield Collection, 12044P1 Pasrkin,
Fendon, ME 48430

CONVERT your cordless SCREWDRIVER o & cordisss
DRAILL. Threaded nex adaptes for your drill chuch. 3385 +
51.00 PEH. Johnson Tools, Box 541, New Monmouth, MJ
o7r4a

UMIIUE 3RD HAND TOOL 3 Toods in 1 - 1001 uses. Send
81. hor defails. Refunded with order. MM G . Box B000-372.
Sumas. Wi S8295-8000

TIRE Presaure Controllers saves gas and lires, §5.95/at
Dalos Enerprises, PO, Box 1082, Los Gatos, CA 85031
1052

SAVE HUNDREDS! On hard water conditioning! Learm
aboul magnatic trealment of waler. Sand $3.00 for details
WEL Entarpreses. 101 Lowis Gircle, Williamsburg. Virginia
anes

FREE ENERGY! Fual-less Motors and Generators! Amaz-
ing Principles and Details. HRA RZEP. Bowling Gresn, MO
B3

ENERGY SAVER hedp cool your homa with oitsy 1o ingtall
underground method under §£100.00. Details $2.00 starnped
self addressed envélope. Saver, PO Bax 101, Toans,
Virginia 23168

SOLAR & ALTERNATE ENERGY

SOLAR ELECTRIC 5YSTEMS! Panels, Equipmant, Books.
Frea Catalog! SUN POWER - TEXAS, POB 2788, Freapor,
Taxas 77541, (4089) 233-0050

50 SELECTED COUNTRY WOODCRAFT Parerns, 55.00.
Wilkam Pitis, Box 18130, Spartanburg, 5.C 28318

MNEW! BLILD AMAIING LIGUID PISTON EMGINE from
pepe fittengs. Easy plans. Frea svformation. ABCO, Box 306
b-4, Saminary, M5 30479

WOODEN ADCKING HORSE Full Sae Plan, Fantasiic
Sefier Only 3300 Ekis Greenles, 7017 South Painber,
Wittier, CA 90602

WOODWORKERS! Fun and Profits bulkding lawn ducks.
Complete manual wplans $6. Spira, 13812 Golderwest,
#1023 Westmingter, CA 62683

DOLLHOUSE FURNITURE BDOK! How-to make charming
wood mindalures. 12 Easy CountryShaker plans. 200 pages
$19.895 ppd. Froe sample pian. FAAL, (APM). Box 586,
Alphareits, Georgia, 230585,

WOOD, WOODWORKING

SAMDBLADE Mew sanding tool. Sdicona earbide abrasive
on 1% wide flexible blade whandle Coarse or fine. $6.95
ppd. P.O. 30325, Santa Barbara, CA 53130

PLANS, BLUEPRINTS, PROJECTS

QLD Fashigned Wishing Well Plans 5495, Box 485,
Fremaont, NE S8025

{Eantinued on next pege)




PLANS, BLUEPRINTS, PROJECTS
M
PLANS do it yourself crafisman. Home sacunty system.

Send $6.00. Meno Siudio, 110 Rathburn Foad, kknglon,
Ointario M3A VAT Canada

RESTORE WOOD FLOORS WITHOUT MESS, EXPENSE
OF SANDING, REFNISH 50 CALLED NO WAX FLOORS.
Suparior b0 supsrmarked products. Sele. aasy, efective.
Dedails Free! Parlom, Box 3544, Springheald, A 01101-3544

431 Catalogs Listed. Sources for Amything! $585
Diractory, Box 924520, Adlanta, Georgia 30314

SAVE Thousands'! Be Your Own Architect! Compiate
package incledas tools, detaiked instructions, more. FREE
o, ar Get started todey! Send $1295 PPD. Baxters, 608
Giry Lane, Newport News, VA F3502

GAZEBD. Buid this octagondl. Victonian structure to add
elegance 1o your yard and provide the iseal spot for euAdoar
enlertaining. A lattica roeol shields you from the Bun 83 you s
insida on comiortable saals. Measuras 8% f. across PC-
1860—%3 95, Owdar from Popular Mechanics, Box 1014,
Ractio City Station, New ¥ork, MY 10104

CAM Crushar, Lampsaver, Spark Plug Tester §7 ea, Elec-
frickar $10 All £20. Robert Bucy, PORETE4, Dallas, TX 75228

BULD your awn porch or deck! lllustrations and ingines-
tions, $3.50. UC. Construction Co. 3902 Warnen Si,
Prhiladelphis. PA 19704

MAGIC TRICKS, JOKES,
VENTRILOQUISM

FREE CATALOG: Ventriloquizm, Magic, Clowning, Pup-
petry, Ballooning! Supplies, ingiruction. Enlertain Success-
fulky, Proditably! Maher, Box 420-PM, Liltislon, Colorado
80160,

FREE! World's Leadng Mowalty Catalog 1600 Jowes
Tricks, Sceance, Sports, Hobiwes. Johmson-Smith, F-01.
Bradenton, Fla. 34200-37T96

MAGIC, joke, pagghing calalog Enclose $1.00 Dwscount
{20%:) with firsi gedar. World of the Unesplained, 235
Jetterson 5t.-P, San Francisco, CA 84133,

M-GROUND SWIMMING POOL KITS, 50 year wasranty
from §1925.00 financing 501-758-6948

NEW . . repair your own TV, pasy . . . wiite, Research. Box
536PM. Colwitle, WA 53114

FREE Catalog, Magic You Can Do, Ace Magic, 7917
Wordica, Niles, Il 0548

PROFESSIONAL Magc® Huge Catalog, over 1.000 Tricks
and Books. $4.50. Hank Lee's Magic Faciory. Depl. PM4, 125
Lincodn Streed, Boston, A 02111

BUILD YOUR OWN SUPERINSULATED DOME HOME!
IBusirated catalog. plans, prices - send $5.00 - ENERGY
STRUCTURES, 853 Wikson. 51.Paul, MM 55106 (612} T72-
359

FOR THE HOME

RADCON TEST KIT Send $11 check [Lab Fes Extra). JEA,
512 &. Hanley Foad, 51 Louls, MO 83105

RADON DETECTION - Approved testng. Delaits $7.00.
Primary Resources, P.O. Box 4200-C, Indegendence. kD
4051,

RADON What Does it Mean To My Family. Two Gowern-
ment Aepars Tell What i Is And How To EMminate i §19.85.
Radon, 665 M. High, Worthington, Ohio 43085

SPRAL 5ieirs — Handcrafted. Goddard's, Box 502,
Logan, K5 ETE4E. (913) GES-4341

HOW TO REPAIR FIBERGLASS Free updated infadmation
lest of books, videos and supplies Progress Educatars, 10
Progress Ava.. Nashia, NH 03062, G03-B8E-4705.

EMD applinnce repalr ripals With Easy Fiz-Disgnoss. Free
Details. Maes Company, T45 15th Siresd, Arcala, CA 95521

COMPLETE WILL KIT Covars couples/single, withiwithout
children. Lawyer written, Guaranteed. $10.95. Tanx Comp.,
Box B3, Belhpage, NY 11714

OUTDOOR WOOD FURNACE. Buld your own! Heat
hame, shopmobile home. Hlustraled Plana $10.00. 5. Smitk,
Bow 22418, Dklahama Cily, Okla. 73123

PROJECTION TV .. . Comer your TV o prodect 7 foad
picture . . . Easyl FResulis comparabie 1o 52,500 projeciors
... PLANS AND 8" LEMS $24.95 ... Professional Systoms
available . .. illusirated Catalog Fres ... MACROCOBA,
ISBH Masn Streat. Washinglon Crossing, Pennsylvania
V8477 . .. Credilcard Onders 24HRS. {215) T36-3978.

COMPRESSED EARTH BLOCK MACHINE
b e ______ ___ _ _ ____ __________}

AT LAST! Economical machine produces lough com-
pressed aarth building block. INPARCT 1000, Soutfrees
Aflarnatives, Lid., Box 1363, Corrales. MM 87048, {S05) 98-
B&0r,

ARTS, CRAFTS, SUPPLIES

CLOCK WORKS, Wood clock blanks, rockhound. sup-
plees, bell buckhes, cul stones, etc. Wholssale catalog 252,
Eloxite Corp., B0 4 10th Streel, Whaadland, Wyoming BZ201

PLASTICS

CASTOLIME Lguwid Plastics. Grystal clear, colors. For
casting, embedding, coating, fibsrglassing, repairing and
maproducandg with our Mold Making Supples. Catalog 52 00.
CASTOLITE, Dept. 880/PM. Box 391, Woodsiock, Il 60098

PLASTICS - PLASTICS - PLASTICS Complete how o,
wharp to find guide, informative, what plastics are, how
made Details irée. JOK, Box 315, Wolleboro Falts, NH 038596

DO IT YOURSELF

STAINED GLASS SUPPLIES: EXCITING SUPER
CATALOG-PM 53.00. CORAN-SHOLES INDUSTRIES, 509 E.
SECOND, BOSTOM, MA 02127,

“GETTING Started in Stmined Glass.” $1.00. Whitternore,
Box 20657, Hanever, Mass. 02339

COMPLETE CLOCK KITS FROM 35901 Muss: movements
$1.85' Componenis, plans, epoxy, pronis - over 800 clock-
maksng ibems! Wholesale catabog §3.00 (credied). Stoebar,
P.0. Box 483F, Andower, M) OTH21-0483

VIDED'S instructional 1gxts, computer softwans on alectrical
wiring, carpentry, plumbing, walding, ¢, FREE CATA-
LOGS. AAVIM, 120-FM Engineering Centar, Alheng, GA
30602, 1-800-228-45689,

“HOW o service your waler heater and save costly
rapairs” 57.00. Pless, 5859 Lenox Ava. #18, Jacksonwille. Fla
JF205

WATERBEDS - Plans & accessories. Catalog $1. AW.G,
10441z A NE d41h Plain, Vancouser, WA S8662

CARTOOMNG, COMMERCIAL ARTS,
SIGN PAINTING

BE A MAGICIAM-Amaza, enierain. Send $2.00 {refund-
mbday for two giand catalogs of Protessionad trcks. Metro
Magic. Box 280761-P. FI. Lauderdale. FL 33328

COLLECTORS! Clowns, unicoms + more. Catalog §4.00
retundabie to: Garol & Company, A3 Buckles Rd., Columbia
City, 1N 46725

HAZI & Hssiomcad Military Collectibles. FREE catalng.
HMA, Box 1BOSPS, Lalayeite, CA 54549

MONEY from your hobby, Datails §3.00. Micromation,
Depl. PR-01. Box 45 Akron, New York 14001,

MPORTED Garman beer gteins make greal gitis. trophies,
collectitdes. Free color calalogue shows B850 choices
Wunnerditz Speciatias, Box 162-P51, Hamburg, PA 18526

FLAGS

FLAGS! FLAGS! FLAGS & FLAGPOLES! Free Catalog!
LIBERTY FLAG, P.0. Box 424PM, Readsburg, W1 53059, 1-
B00-274-T004.

FLAGS - U5, Swate, Conlederate, Foresgn, Historic, Cus-
tom. Catalog $1. Broward Flag, P.O. Box B593 - PM,
Ashavilla, NG, 28814

DECALS, EMBLEMS, PATCHES

CUSTOM EMBRCMDERED EMBLEMS, FINS, DECALS.
Froe Catalog/Cuotes. Rush Skeich. Stadr. 81P Jane, WY .C.
10014, {212) F29-2280

EMBLEMS, ENAMELED PINS your dasign, AT, Paich, Bm
18 Box B2, Littleton, N.H 03561

ALCTIONS

REAL DEALS AT AUCTIONS! Vahicles-Proparty-Gowvern-
menl Surplus! Guaranteed! Send $500 For Compilete Ma-
tiormwide Lis! O7 Mamy Unacverismed Auctions Te: Sun
Emlerprises. 196 51 Mary's Streel, Lancagher, New York
14086

ANTIOUES, RELICS, INDIAN GOODS &
CURIOS

CARTOOM for Fun and Mongy!!! Fres Booklet!! Carioons,
Box 406144, Detrait, Michigan 48240

LEARN Sign Painting. Pin Siriping. Frea Calalog.
Kaulmann Company, Centeriown, Missoun 88023

FREE |lessona®ooks Sign  Painting, Pinstriping
Nubwaod, 35400 W, Ping, 51, Louis, MO 62108

ANTIOUES GUIDE 680 pages aver 50,000 curment prices,
numercus categones. values, salisfacikon guaranbeed
$12 50 postpaid fo: Joycednme Cually Gitts, Depl. 4MP,
4596 Knickarbocker, Ashlabula, OH 44004

FREE List to Senous Caolleciors. 30.000 indian Artifacts.
Pols, Spears, Axis, Slate, Beadwork. Caddo Trading, Box
668, Murlreeshoso, AR 71958

MILITARY INSIGNLA, ETC.

BELT BUCKLES for colns or slones, specialty buckies,
jewelry mounlings, cul stonas, clock works. Wholasaks
cataog 25¢ Eloxibe Corp, B0EYS 10ih Sireet, Whaatland,
Wyoming B2201

ELECTROPLATING. Complele Textbook Eleciroplate
MataliscsMonmatallscs. §11.65. Detsdls Free. Tropl:, Palm
Bary, FL 32006-0095

INSTALL YOUR OWN IN GROUND SWIMMING POOL for
s low as §1,688.00. Chaswick Pools. Rl #26. Chaswick, PA
15024, 412-278-8400

CALL THE ROOTERMANT Maybe not: This easibilt alec-
tnc-powered drain rodder costs less than a service cail
Pians §7.85. PAKTCO. Box 452, Wichita KS 67201

MODELS, MODELS SUPPLIES

SAVE DREMEL. X-ACTO, KAS, Wooden Ship Modess, For
Hobby/Cratters. $1.00 Cataleg Spectra Hobby & Science,
M4, 28632 iLon, Livonila. M1 48154

RADIO CONTROL Airplanes, Boate, Helicopiers, Supplies,
Big Discount Catalog $5.00 (Relundable). Modalars Supply,
Box 310P, Eclectic, AL 36024

"FASCINATING LIVE STEAM MODELS Complete
“WILESCO & MAMOD™ . KITS OR ASSEMBLED, Over
100-Traina, Tractars, Marine, Cars, Trecks, Stationary En-
ginas and Accessories. Slunning large 34-page colored
tatalog 3595 Refundable Sales, Parts. Service. LARGE
MSCOUNTS. Diamond Entarprises, Depl PMA. Box 537,
Alexandria Bay, NY 13608 PHOME: (613) 4751

MAJOR APPLIANCE REPAIR BOOKS - Lised by repair
technicians. Send for free list. CCS Books, PO 1684,
Chandier, AZ 85744

MNSCOUNT plastic model kits, send §1.00 for catalog
Laura Kitagawwna Co., 1287 Domer Ov., Montarey Park, CA
1754

ULS. MILITARY INSIGNIA Large Catalog. 32 00, Saunders,
Box J130P, Maples, FL 33839-3133

VIETHAM MILITARLIA Pns. Paiches, Madals, Set Gi Dog
Tags 55.00. 20 Page Catalog £2 00, J. Wilson, P.O. Box 4123,
Costa Mesa, CA 92028

50 YEARS Oid fifteen differen United States, ower fifty
yoars old-25¢ with approvals. Jaxon, Box CT1-P, Mew
Rochelle, New York 10804

FREE! Big Catalog-New edition lisling thousands of par-
paing on Waorkdwide siamps, packets, bums, and acopsso-
nes. Free when requesting stamps on approval, Buy what
you like. Aelurn balance. Jamestown Stamp Compary, Dept
E49PM, Jamestown, NY 14701

[Continuad on next pags)
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STAMP COLLECTING
froim 1]
1,000 difierent World + 100 different Mongohan Deauties

§300. Approvais. ADULT OMLY. Gouge. Box 1329-mn,
Elizabethion, Tannessee 37644

FREE Weddwide Packal Penny Approvals Froshlich,
Box 1770M, Pine Fiver, Wis. 54965,

S0 NFFERENT CHd LL.5. btwiten 1851 and 1539 - §1.00. Ed
RAoush, 423 Shepard, Manshiekl, Ohio 44307,

QLD US. stamps on approval Sherman, Box 15355E,
Phitadedphia, PA 18111

FREE! Surprise Collection with approvals. Gould, Box
TS0124, Pelaluma, CA 94975

OME! Two! Threa! Cent Stamp Approvels. Regardiess
Catalog Kloster, 4164 52nd 51, San Diego, CA 52108

BARGAIM 100 World-wide Stamps 25¢. Quality Approvais
R, Parisr, Box 143, West Brookfield, Ma 01585

WORLD Wide Starmps mounied in books on agpeoval 2¢
and up. TAUST STAMP COMPANY, P.O. Bax 100-P,
Jgrmnica, MY, 17435

"MWVERTED ERROR" + 100 Ditferent United States, S0e¢
with approvals. Luray, PO, Box 7088, Silver Spring, MD
20007

WS & Commemoralive plale blocks, or 30 commemaora-
tiwes, oo 200 different uhed commamonatives 51,001 Approv-
#ls. Gordon Davison, Box 58M, Nokomis, FL. 34274

FREE—52 00 Collection. Reguast approvals. Gains, T16-5
Sixteanth, Matioon, IL 61538

CAMADA: 25 Commemoratives 10¢, Canada Approvals.
Harkey Boardman, Linke Valley, New Yo 14755

EBRAAEL 15 Ditterent 10¢ Approvals, Sam Charen. Box 668,
Dalray Beach, Florkda 33444

1000 MIXED U.5. $3.00 Approval's, Albums, Accessories,
Supplses. Shirkey Pattarson, Depl. 101, Box 28307, Dallas,
Texas 75229

INTERNATIONAL VIOUN COMPANY, tonewood, 1ools,
varnishes, pars. accessores, sirings, cases, instruments,
bowvs. Violn, guiter kits. Catalog $1.00. Dept. 10, 4026 W
Belvedere Ave, Baltimora, MD 21215,

VIOLIN, GINTAR, eic., makimg materials, accessories,
books. Catalng. $1.00. international Luthlars Supply, Box
580397, Tulsa, 0K 74158

ACCORDION Top Brands, Cordowox, Buy Dwect Trermen-
dous Discolns. Trades, sccepled. Freée brochure. PM.
Accordion-C-Aama, 16 West 19th Strest. New Yorke NY
10011, Phone 21246756089,

ACCORDIONS, CONCERTIMAS, Button boxes. new, used,
regalrs, trades, credd Cards. Castigliona, Box 405, Warren,
M 48085 Catalogs, BO0-3251832

PLAY Guitar Fasl. Any style. Write, Guitar, Box 350,
Enmeond, W2 DB217

PIANOS, PLAYERS, PUMP ORGANS. Rebuild and repair.
Catalog of “"How-To" books, 5200 (refundable). Vestal
Press, Vesial 11, Mow York 13850,

PAND TUNING KIT. Tools, Gusdebook Fres Detsis
Pranobam, ROV Box 24-PM, Whilasboro, NY 13482

SELF-improvernant Books! Free Catalog! FMCN, 513
Falrvsaw Terrace, Ridgefield, MN.J. 07E57

HOW o Parmanently Improve Your Lite! kmmadiate De-
tails! §2 cash Aandail, 16-1 Oakes Bivd, San Leandra, GA
BAETT (Guararesd|)

MOMEY, Happiness and Health can be yours. For inlorma-
thon and questionalre, send $4.00 to: Goal Quest, Box 827,
Dept. LDE, Rome. NY 13440

UNIWERSITY DEGREES By Mad. Accredited Bachelors,
Maaters, PhD's. Free Facts Aewealed Catesrs-PM4, Box
ATOBAE, Tulsa, OX T4147

EXTENSION And Posi-Graduate Awards in Philosophy,
Art, Science. Bolgnic, Madicine. Homaopalhy, Radionics,
and others. 30 subjects Curricular free (airmadl $1.00 refund-
able}. Fegistar, Sussex College of Technology, Highfield,
Danehill, Sussae. England

LOCKSMITHING, Universal School  of  Master
Correspondence and Shop Training, Box 214B52FM,
Sacramanio, CA #5601

HONRESIDENT UNIVERSITY DEGREES, Bachalar's, Mas-
ter's. Dociorates, Accredied, mexpersive, Tast Credil for #e
axparanca. Froa sidesn page boaklet Dr. Jokn Baar. Box
TOTO-107, Barkaiey, (A 54707

LEARM Homoaopathic Madicine of Nabwopathy fram
Internationally Accredited School, to Professional Deploma
standard Other courses Deetelics. Aadioncs. Established
1961. Prospecius Free [sirmail 2 Dolarars) BRANTRIDGE
FOREST SCHOOL Highfield Danehill. Sussex. England
PFHITTEN. Telen 55246 FAM 0825 T00ST. Tod 0825-TEO214.

SECURITY-LOCK UP A NEW CAREER! Two year hands-
on fraining program to prepars for & job as & locksmith®
Wrile: Pine Technical Ingtilute, Dept. L. Pine City, Mann.
55063 Tel. 6125286764

BE A RECORDING ENGINEER; Train al harme for Exciting
Caresrs. FREE Information. AUDIO INSTITUTE, 2174 Union
5L Suite 221, San Francisca, CA 84123

BECOME a paralegal Work with attomays. Home study.
Free ealalog. 1-B00-223-4543 Dept. LE127

DETECTIVE trasming home-siudy program. Free imorma-
hon. Global, Box 191 PM, Hanover. Mass. 02330

BECOME A REAL ESTATE APPRAISER. FREE INFORMA.-
TIOM. 1-800-233-4542 DEPT. RE127.

EDUCATION & INSTRUCTIONS

12 OLD Canadian stamps. Only $1.000 Approvals,
Quebephil. Box 68, St-Jerome. Canada JIZ 5T7.

“JET/IGAS TURBINE CAREERS!" Homestudy - theory.

100 From 100 Counlres - £1.00, Approvals. Taylor-Pidgd,
Bax 1075, Cakgary, Alterts T2P 284

wnce, gverhaul - Diploma awarded, American Jet
Sohood, Department PMSE, Darby, Montana E3829. (4086)
39-2100,

WORLD WIDE COLLEGE OF AUCTIONEERING, INC. (for-
marly Aaisch) Term soon. Free Cataleg. COL. GORDON E
TAYLOR, Box 549, Dept. 19, Mason City, 1A S0401. 515423
Spaz

250 Ditlprant Worldwide Stamps $1.00 With Approvids,
AMNF, Box 160630, Cuparting, CTA 85016

SUPER DFFER 100 DMFFERENT UL.E.! EARLY ISSUES!
$2.00. FMCN, 513 Farview, Ridgafesld, N.J. 07657

FREE US Mint pictosial s#l complebe. Mint approvals
inciged. Hildebrand, Box 4867, Sanla Clara, Calornia
5054

WORLDWIDE complele sats for under £1.007 Approval
satections available irom: Boge. Box 145W, Willowdale, Ont.
M2N 558

4 FOREIGM Sets 75¢ Request Approvals. RG. Sabes, Box
1065-M, Jamakca, MY, 11431

UNITED MATIONS 3 Mint Sets. 25¢, Approvals. Cornetla,
POB 1505-M. Lake Placid. Florida 33852

COMPLETE MINT LS. COMMEMORATIVE COLLECTION
BY YEAR. 1935 TO 1985 £159.95 MC/Visa'Ck. Satisfaction
Gumrantead? Young, Box 231PM, Lexsngion, Missoqen G4087

500 DIFFERENT U.5. - $9.95! Stamp Gantre, 3213 Hwy &7,
Masquite, Texas TH150

SPECTACULAR! 300 Breathlaking Stamps from 25 Coun-
triees. Oinly §1.00 with Iatest bargains and sensational approv-
als, StampsPlus+, D-MDD, Box S02F, Toronto, Careda MAY
2Me

COINS, TOKENS, CURRENCY

COLLECT COINS hiw 1o collect eains lor investment and
peofit, how 1o gat started $3.00. Mkhas| Knight Enterprisss,
9331 B Neil Aoad, Philadeiphia, PA 18115

CLUBS & SOCOETIES

WORLD FEDERATION OF EURDPEANS (by binh or da-
scent), Box 142682, Morth Palm Baach, FL 33408

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanted Free FecordingPublishing.
Broadway Music Productions, Box TA38PN, Sarmsota, FL
3578
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MILLION casseties! Educational subjects: medicine, in-
vosiments sauology! Free casseble catalog. Addison
Thompsan, Box 1085, Black Mountain, MC. 28711

DETECTIVE Home Study Courss, Free lapel pin, ceaibi-
cala, greal future, Professional Investigator School, Dept
CP, P.O. Box 412568, Los Angeles, CA 90041

HANDLE YOUR OWN LEGAL AFFAIRS. Ba a Paralegal.
Accredited Atlormney Instruction. Home Study. FREE CATA-
LOG. Southern Career Instide, Dravwer 43PW-2158, Boca
Featon, FL 33427, (40T) J88-2522

TERMPAPER assistance. 15.27E papers available! 306
page cataleg- rush 52,00 Research, 11322 Idaha, #206MK,
Los Anpeles, S0025. (213) 477-B228.

RAMESTHESIA, Aadionics and Dowsing, Books, Courses
and Equipment. Electronic Homosopathy Equipment. lllus-
trated 76 Page calalogue Free (sir mail 3 doflars) Established
over 40 years. Bruce Copen Laboratores, Highfield,
Danahill, Sussay. England AH1T TEX. Tel-082%-T90214. Fax
DE25-TR00T Telox 95248

PARALEGAL GRADED CURRICULUSL Approved in-
depih  training by comespondence. BLACKSTOME
BCHOOL OF LAW: 100 years of legal trasning. Write for fres
catalog. P.O. Box T20308, Depl PM, Dallas, Texas 75379

FREE 1988 CAREER GUIDE. Earn mora maney with
Success Proven Correspondence Diploma  Courses.
Granton Institele, 263A Adelpide Strest. West Toronio,
Canada. MEH 1¥3

FULLY APPROVED UNIVERSITY DEGREES! Econamical
horme sludy for Bachalors, Mastet's, PhD. FULL AP-
PROVED by California Stale Department of Education.
Prastigious faculty counsels for independent study and lite
waparience credits (5,100 enrciled students, 500 faculty),
FREE INFORMATION—Richard Crews., M.D. (Harvaed).
Presifant, Columbla Pacific Unhersity, Deparimant 2EB4,
1415 Third Strewt, San Ratael, CA 345017 Tol Free: (800} 227-
011%; Caldomia; (800 552-5522, or (415) 453-1650.

program SERVICE
INSTITUTE, Box 1184, Deerfield Beach, FL 33443, BOD-323-
5532

HIGH SCHOOL AT HOME, MO CLASSES. Low monthly
paymants. Information free. Our 90th year. Call 1-800-228-
5800 or write American School. Dept. #345, 850 E. 581h 51
Chicago, Il 60637

BASIC Investigation Training Home Study Wiile: Lion
Investigation Acadamy, 3161 Shakespears Rd., Bethiehem,
Pl 1B01T. (215) BES-2637

LEARM CLOCK REPAIR - Earn big money, work at home,
be your own boss. For details send $2.00 (appleed 1o luition)
to: NATHONAL CLOCKMAKERS INSTITUTE, P.0. Box 440,
Lewistowam, PA 17044, Course approved by 1he Pennsyivania
Depariment of Education.

EMPLOYMENT INFORMATION
e ——
EMPLOYMENT opportunitios in Saudh Arabaa ! send $8.00
fior mearg information bo: Mr. Zawad lorahim, P.O. Box 87682,
Riyadh Saudi Arabia 11682,

JOBS, Cruiseshéps, Tugs, Ships, Riverboats, Ollrigs:
Women-Men. Work month-Home month. USA + overseas.
Infgrmation $3.00. Marine Employment, B207, Central, 1N
47110

AUSTRALIAN OPPORTUNITIES! Information On Country,
Emigration, Empioymant. $5.00. Mascor-A. Box 7367, Siver
Spring, MD 20907

JOBS| Federal. State and Public. All occupations! All
stales. now  hiting.  Information 3500  Nationwice
Employment, BS0T, Central, IN 47110

UNTAPPED 'WEALTH - Start watar fifler distributorship
Product sells itsell. Big profis. Detalls free. JK, Bax 315,
Woltebore Falls, NH 058066

GOVERMMENT JOBS 516,040 - 359,2300r. Now Hiring,
Call 1) BOS-0ET-E000 Exi. R-20024 tor current federal lisi.

OVERSEAS .. 525000 - $75.000+ . Free: Repart! E
meent, Box 19760-AP, indianapolis, IN 46219,

{Continued on next page)




HELF WANTED
{Cortinued from

INVENTORS! Idea Search baing conducied by DG based
firm. Caill: APS| 1-800-B88-E068 ext 38

mmm YOU! Big Pay! Transportation! Hew
Handbook—$3.00. International, Box 19107
A.F Washington, [ 20036.

INVENTORS: Free miormatson on oering your invenbian
for sabe, Kassler Sales Corporation, C-5-1W, Freman, Ohia
43470,

OVERSEAS. To $1,000 Dally. Free List DNCPO, Box
13110, Las Vegas, NV 82112

OVERSEAS EMPLOYMENT! Many High Income Opportu-
nilles And Countries. Fres Repon. Oversias, Dept. T4, Box
7367, Silver Spring, MD 20907

ASSEMBLERS needed o home. Jewelry, novelties. Earn
E258.00 weekly. no selling, experience, SASE. Crafts, Box
BE0-M. Finelias Park, FL 34664

DEAL DIRECT WITH A
REGISTERED PATENT ATTORNEY

AND GRADUATE ENGINEER with 31 years of expariance.
US. and imernational patent applications, PATENT and
DEVELOP your idea with the expariencs of an axpart. Call ar
write fior free COMRIDENTIAL DISCLOSURE and RECORD
OF INVENTION. Introduction to Industry, Marketing Plans,
Owerseas Production, Protolypes and Research Readily
Avaitable. Also spedializing in Copyrights and Trademarks,
—LESS THAM OME HOUR FROM US PATENT OFRICE—
CALL TOLL FREE 1-800-442-2T28 or write: Michael |. Kroll
red  Peienl Atlormey, US Palenl regisiralion

w28, 755171 Stillwall Lane, Sule 2714, Syossel, NY 11791

PATENT AMD DEVELOP Your Inwvendion Regisigred
Patent Agent and Licenssd Professional Engineer. Send
for FREE PATENT INFORMATION Every inwantor Should
Have, Richard L. Miller, 12 Paskaide Drive. Suite M, Dix
Hills. NY 11746 [516) 4994343

FREE halp for inventors! No change lor pratection larms
or consultation. Affilialed Inventors Foundation, 2132-M
Bijow, Colorade Springs, GO 80908, or Toll Free 1-800-525-
5a85.

PATEMT IT ECOMOMICALLY! Free delails. Licensed
since 1958, Raner Associabes, 2008 Fondubac, Richmond,
WA Fa238.

INVENTORS! Can you patent and profil from your idea?
Call gr wrilp for your froe information package. Owaer a
decade of  service AMERICAN  INVENTORS
CORPORATION, 82 Broad Streel, Dapt. PM, Westisld,
Massachusatits 01086, 1-B00-338-5656. |m Massachusebls or
Canada call (413) 558-3753.

IDEAS, mventions, lechnology wanbed! ndusiry presenta-
Hon/national exposron.  1-800-288-IDEA. ISC-PMd, 903
Liberty, Pittsburgh, PA 15223

HONPROFIT Inventor Organization ofters FREE packel.
Contact Minnesola Invertors Congress and Resource Cen-
ter, P.0: Box T1-C, Redwood Falls, MN 58283 507-837-2344.
a2nd Annusl Congress June 9-11, 1989,

MVENTORS! Inngvators! Patenteas! Exhibil 8t national
Imvention show. 1-B00-T2T-ADEA, Dept. 480. INPEX-480, T
Smithfield, Pittsburgh, PA 15222,

INVENTORS: WHY PAY BIG 538 to ofhers when you can
promote yous awn invanton. Frae information kit Call IPS
(508)- GE4-3T85 24 hours daity

REAL ESTATE & FARMS

GOVERMMENT HOMES from 51 (U repair). Delinguent tax
property. Repossessions. Coll (1) BOS-EST-8000 Ext. GH-
20024 tor curmant mepo list.

REAL ESTATE FOR SALE . . . Hunting & fishing retreats,
lake & river camps, all types of wildemess properties . . . Gall
or wrile for our NEW FREE CATALOG showcasing thou-
sanis of real esiate values nationwste! UNITED NATIONAL
AEAL ESTATE, 4700-PM Ballewiew, Kansas City, MO 64112,
P Toll-Free: 1-800-899-1020.

CALIFORNLA Lots, Acreage. $40 Down. $40 Monthiy. Box
35291, Los Angeles, 90035

ABANDOMED PROPERTY INFORMATION
Ridgehaven, POE B46-F, Glen Ellen, CA 35442

- 00

REPOSSESSED homes from Gov't from $1.00 plus re-
pairstanes. Natsanwide! Also tax proparties. 216-453-3000,
Ext. HaZ2T

HORTHERN IDAHD. 5-10-20 ACRES. Baautiful Northwess
forest and lake country. Hunling., fishing, recreation, matings
menl Hundreds of parcels. Eagy terms. FREE brochura,
photos. NATIOMAL ASSOCIATED PROPERTIES, 1111-ME
Sharman, Coeur d'Alene, kiaho B3B14. |208) B54-B161.

FIZEO (F.5B.0.) MASTER PLAM Easy step-by-step Man-
usl for sefling your own home SAVE THOUSANDS on
mnmlum' Frea details: OMNIA, Box 491503, Ft

Lauderdaie, FL 33349

FREE CATALOGS-FLOAIDA, GEORGIA Homes, Land,
Businesses. Flease Specily Stale & Proparty Pretarred,
COUNTRY METWORK, Box 368FM, Gasnesvilbe, MO 65655
4832 [(417) BT9-4E32

GOVERNMENT LANDS

SAVE 5200.00 a year Buying Wholesale. Instructions plus
ligt of ower 100 wholesale deatars. Send §1.000 RC
Erferprises, Box TE1, Florenca, DA 97435

FREE INFORMATION!! Everyihing Below Wholesase.
Import, 9714 Lawndake, Kansas City, MO 64137

500,000 MONEYMAKERS Pholographed! Free Catalogs.
Box 16628-M. San Antoni, Texas TB218-0628

20,000 ORIENTAL PRODUCTS BELOW WHOLESALE
Bevang, 9 King Richard C1., Baltsmore, MD 21237

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

HEW ACTIVE MAMES! MIXED STATES! IMMEDIATE
SHIPMENT! Adhesive Labeis HOTLINE Opportunity Seek-
ars 200570 500815, 1000525 OTHERS! Advon, Drawer B2,
Bhelley, 1D EI274. Visa®MCAmEx 1-800-942-2888,

MEW MAMES DAILY! First order “TRIPLED FREE! SAME-
DAY SHIPMENT! Adhesive labels. Eager opportunity seek-
ers. 200/48; S000E14; 1.000/525; 2, 0007558 5.000/875; 10,000/
$139. LIST-MASTERS, Box TS0-BA, Wantagh, MY 11783
VisaMCCOD orders call BO0-156-B564

BUSINESS SERVICES
ACTIVE buyer's mailing lists SASE. Ark, Bow 234, Imiay, ki

INCORPORATE without hegal 1ees! Free bookiet talls how.
inchudas forms. Call Harvard Business Services. now 800-
JE-CORP.

BEAUTIFUL EMBOSSED BUSIMESS CARDS 1-Color
$19.95 per 1000, 2-Color §24.95 per 1000. Free Samples, Pre-
Paid Dalvery. MARK IT WRITE. 8362 State FRoad
Philadedphia, PA 19138 FAX it 1-315-624-5458

YOUR NAME and address. Blue printing on 70 sheets 512
X T and 35 emetiopes, only 5398, posipaid, HAMILTON-
WARD, Crane Averrse, Wasifield, Mass. 01085

PRINTING PRESSES, RUBBER STAMP
OUTFITS

MAKE AUBBER STAMPS. Highly Frafitable. Free Details.
Stampar. P.O. Box 22800{GX). Tampa, FL 33622

GOVERNMENT LAND OPEN TO CLAIM, 20 1o 40 acie
Incations availabla for 20 government fee in Alaska, Arizo-
na, Arkensas, Calforaa, Colorade, Florida, Idahg, Loulsi-
ana, Mississippd, Monlana, Nevada, Mew Maxico, Oragon,
Utah, Wyaming. For completa instructions, maps, filing
forms and talephone belpline send 320, or for mone informa-
tion sand §3. Public Lands Tithe, Box 2082-x, Grass Valkey,
Calffornia 95545

HOMESTEADING i= AVAILABLE AGAIN 40 acre Hame-
sites, Cabinsites & 160 scre Agricubural Homesdsads ane
avallable; minimum sge requirement 1B, US ciltrenghip
mandatory, for information package with complete Instruc-
licns, maps, piclures, etc. sond $20 to; HOMESTEAD, Box
1732-K, 85845, USA

BUY IT WHOLESALE

BELTS, Buckles, Key Tags. Hat Tacs., Jewsiry, More
Complete linge fasd sellers. Big Profits. Compéete dealer sat
up. Color catslog $1.00 (refundable). Anchor, Box 3958
PRIR, Mol Prosadence, Rl 02811

LEARN how to offer your irvention for sale or licensa. Frea
booklet outlines procedures. royalty rales. reguensmants
Kessler Sales Corporation, C-5-Fl, Fremoni, Oihio 43420,

REGISTERED PATENT ATTORMEY Donald A
Katlestrings, 414 Hungedord Drive. Rochoille, Maryfand
20850

PATENT SEARCHES $100.00. Patent Aftorney provides
free patent information. 1-800-877-2233 ex). 452

INVENTIONS researched, developed, marketed. Free in-
formation. National Inveniors Consultants, Box 583, East
HMarthpar, NY 11731

o,

INVENTORS! HAVE AN IDEAT Don'l know what to do®
Call AIM for free information ki, Toll Free in U5 gnd Canada
1-B00-225-5600

WORLDWIDE BARGAINS . . . Imports - Dropship = Closas
oul - Surplua - Freabies - [Stamped Ervelops). Marnees,
Beox 17 17PMA, Highland, Ind. 48322

VACUUM CLEAMERS “Discouwn! Prices” New Ranbow
$499.95, Kirby, Filler Cueen, Panasonic, Poyal, Oreck,
Detaits: ABC Vacuwm Warshouse, 8730 Burnet-PM,
Austin, TX TaTS7

CLOSEOUT Jowelry & Cralt Supplies. (Calslog 25¢)
Rroussels, 107-1831 Dow, Aringlon, MA 02174-T189

CLOSEQOUTS! Discounts’ Below Whnolesale! Fresbles!
Infermation’stamp: DON, Box 20152 Fendale, Michigan
AB22Y

400,000 BARGAING Beiow Whobpanin: Many Frea! Ligui-
dations . . . Closeouls . . . Job Lots . . . Single Samples. Free
Datalls. Bargainhunters Opportunities, Box 1408-4, Holland,
Michigan 43423

EARN MOMEY selling Gold and costume jewslry, rings,
walches-Buy Direct. 130% Below Fedail. Catalog 51.00.
Anka-PM, 90 Grepnvwich Ave., Warwick, Al D2886

TYPE Fonts, Hand Printing Prasses, Mot Slampars,
Supples. 120 Pages. $200 Deductible firsl order Acme
Type, 1720 N. Marehlield, Chicago, B0BZ2

TYPE for printing. Catalog §1.00/deductible 181 order.
Quaker City Type. A.D. 3, Box 134, Honeybeook, PA 18344

BARCO Type Founders. Type and Aubber Stamps cata-
logue. Mail £2.00 relundabie an first geder. PO, Box 1011
Bansenwlle, B0106

YOUR address printed on gummad and self-slick labels.
Send BASE for circular, Barbara's Mallbox, Dapt. P44, 1300
Robert Hardeman Rd. 428, Winterville, GA 30683

MAKE rubber starmgs—big profits. Comglete supply and
equipment catalog 51 deductible wilh order. Star Stamg
Supply, 1720 N. Marshiield, Chicago G027

PRINTING Presses, new and used supplies. List $1.00:
Twrnbaugh Printers Supply, Mechanscsburg, Penna 17055

QUICK Copy Printing. Low Pricas. Write: Nationwide. 614
Rarth Main, Bloomington, llinois 174

FAMILY LEGACY ALBUM, Excallent for Mothars Day'
Father's Day. A hisitage for future generabions. §24 .95, PO,
Box 4673, Atlanta, Ga 30302

LOVE iHome Shopping? Supert gift catalog offers 1.500
cholces for yoursell, femily, friends! Send 5300, The
Sloehouse. 1075 Spatepark Way #2863, Mountain View, GA
4043

CLOCKS, WATCHES, OLD GOLD.
JEWELRY

HIGHEST CABH for Gold, Jewelry, Gold Teeth, Rings,
Diamonds, Watches, Sitvar, Platinum, Maif Articles Today.
Fret il with Information. Chicago Gold & Precious Metals.
10 South Wabash, Dept. B58, Chicago, 60603

{Continued on nexl page)
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CLOCKS, WATOHES, OLD GOLD,
JEWELRY
{Gﬂﬁuﬂdhmmﬂﬁ!up}

§10,000 Monthty At Home. Produce And Sedl Information
By Mail. Froe. DoWay, Dopt. C1889, Box 3237, Oakland, CA.
PAE0-0237

MAKE BALLOON ANBIALS. $400 Weskends! FREE SAM-
PLESTNSTRUCTIONS: Funnpman's-Phibd, Bowx 250,
Amxandria Bay, Mew York 13607

CLOCKWORNKS, wood elock blanks, rockhound supplies,
bt buckles, cut sbones, etc. Wholesals catalog 252, Eloxids
Com., 80612 10th Siresl. Wheatland. Wyomeng B2201

TAKE NO CHANCES. Deal with oldest, most reliabde firm
in ald gold busaness. Established in 1934, We buy Gaodd,
Sitver, Platinum, Diamonds, Highest Cash. Free Inlorma-
lign: Fiose Industries. 26-A East Madsson, Chicago 60602

WATCH REPLICAS! Lowest prices! Wamanty! Goldplated!
Exact waight! Cah (404) 263-3U5A

GENUINE SEIKD® watches ol wholesale prices. No non-
sense. Catalog £2. Tenepiece, P.O. Bon 3204, Redewood. WY
11366

GOLD

GOLD, Sitesr, Platinum| Lates! Closing Prices! (916) 854-
0846 Recorded message,

TREASURE—Locate quarter mile away with ultra
sansitive localor—brochure free, Research Products, Bow
2T0ET0-AMC, Tampa, Florsda 33688

AMD Old Coins, Jewsdiry, Gakd Muggels. New Patenbed
Revolutionary Devica, Free Catalog. Gardiner Elecironics.
NINW M. Fth Ave., Suite K, Phoenix. AZ 85017

FLASTERCRAFT Profimble Home Buesiness 3000
Molds Awvailable Details, Lynnette. 62510 Mentpark,
Menior, Ohio 44060,

FT. SMITH Auction School, FL Smith, Ark, 72901
Residant & Home study. Veharan Approved.

FREE Infarmation Starter & Allernator Rebuilding. Box
422, Seymour, TN 37865

FREE Brochures. Repair Al Conditioning, Redrigaration,
Gas Heating. full instrections. Doolco. Inc., 11252
Goodnight, Dallas, TX 75229,

COPY and sell informative news letiens. Free miormation.
Michael Holmes, 330'W. 42nd. 5t, Suite 160-F, New York, MY
10006

MILLMONE Meed LoansCredit! Cash in with your own
presfigous money consulting business. No educatkonal
i rerments. Start part-ime. 10-year-old national firm pro-
vides tridning, support. Fres valuable report. PFA, Box 6487-
PH, Dana Poin, CA 82620 (T14) 240-0405 X104-PH

50,000.00 yearly posaible refinishing fumiture. Fas! easy
course $10.00. J. Holsombach, 13210 Boca Coiga Ave.,
Madsira Beach, Fla. 33708

BECOME A MAIL ORDER MILLIOMAIRE. Eam 51,0003
weakly seling inlormation in magarire clasailieds. My guide
will show you the way. As bonus receve 100 HOME BUSE
MESS IDEAS. (Don't fall for the freebies). $3.00. E. D'Alutg,
Bow E38PZ, Ephrata, PA 17522,

524,000 IN BACKYARDE! Growng new specalty planis.
Siart with 850, Fres miormafion, Growers, Box 983-PM
Friday Harbor, WA 88250

$500 WEEK - PART TIME — Making Planiers - Growing
Herbs - wrile: Plantars, Box MEI1, Brush Praira, WA 98606

DALY “CHROME PLATING™ Aulo Parts, Motorey-
cles, inexpensive, easy, (Free] information: Chroma Piating,
Blox 2285, Wakdoo!. Maryland 20804

cLP ritems—42 - £25 EACHN FREE Repart!
ClippingsB, Box 8109, Pompana, FL 33063

510,000 MONTHLY Taking Photographs at Home! Calt
recorded message: (303} 6748155

MAKE YOUR DREAM COME TRUE. EARN 550,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-826-8523 OR
WRITE: THE GLASS MECHAMI INC., 10170 NW 47h 5T,
SUNRISE, FL 33351

14947 HONG KONG-TAIWAN Products Cheap. Small
hots Some samples fres. Harhor, Bex 1T13PM4, Yuba
City, CA 95092

RECOMDITION BATTERIES! Eamly Eam Hundreds
Wiegkly Lintoid Secreis. Free information. Bathery Quilet
Boax 33008, Hickory, N.C. 26603

CONCRETE Biock Machines: Catalog $1.00. Rowvie One.
Box 3740, Rapid City, South Dakota 57T02-3740

$1.000 WEEKLY AR TOOL REPAIRING. Insiructions
Parts and Toods Wholesale. Free Detasls. Box 534, Wichita
Falls, TX 78304

GET into the most unigue printing business in the world.
Start from your home on a full or part time basis. Printin Tull
color on paper, labeics, metals, scrylcs, mylars, etc. Call toll
frew. 1-B00-273-1596 Case enl e, R 4, Tumer
Plaza, Maine (4282 Ask John Sullivan aboul our free Maine
Trip.

§1,000°5 WEEKLY!! MAILING FROM HOME! Immediate
opporunity! No Dbligation| MLE, Box 3558PM, Danbury, CT
DES13

$1,000°5 POSSIBLE. FREE. Starmped envelope. Progress,
Box 33244, Los Angales, GA G003,

GET Rich in masorder, 1l show you how siep by step. Froe
delails. DAB Publications, 14780 Granada #83pm, Apple
Valbay, MM 55124

200 - S500 weekly—AT HOME! no gimemicks - Details
FREE!! Homeworkers-B, Box E366T2, Margate, FL 33063

$25,000 LOAMNS INTEREST FREE!l Secred Federal law
WIPES OUT DEBTSH Detsls FREE!! Moneywise8, Box
B356T9, Margale, FL 33063

$392.00 From Square Foot Phypwood.
Revealing  Prood  §1.00
Brdgewater. Mass. O5324-2730

ASSEMBLE Elactronic parts. We supply components and
inatructions. Mo exparienca. Write: Sculhtech Elsctronics,
Box TP, Kenneth City, FL 33708

LEARM Gold, Silver, Platimesm Scrap Recycling Business.
Free information; Recycling, Box 11216F, Reno, NV BE510-
1216

[Huge Demand]
(Redundable)  Woodwin,

gam imentor F96K
SECRET: (802} Z28-4737, auxl.

m1w
annually! LEARN AMATING
77. 24 Hra,

REPAIR lawnmaowaers thousands of parts and tools whole-
sale list 50¢ Ellsangér's, PM, P.O. Boa ¥, Port Jenwis, NY
12

SALESMEN-DIST.

MANUFACTURER of aftordabe callular lalephones (B355)
negds salesman, TROL, Box 2B307, Kennsth City, Florida
AT,

WIRELESS ALARM SYSTEM, FAXPHONE AUTO
SWITCHING SYSTEM, Fax'compulertelex aute oniofl sys-
fem, all pocket sipe. Daisy- WP, Box G-65. Taipei, Taiwan
ROG, Phone: BB6-2-3514507

OWHNI! YOUR OWN mailorder business. Free Delails
Covons, Box 1308, Unit 800, Brunswick, Maine 04011

GET RICH! Secrel law smashes debls—brings Cash,
Credit! FREE report!| Wiealthk:UB, Box 4038, Pompano, FL
33063

AL UMINUM SCRAP - Fecycle Youmall- MAKE UP §25.00¢
POUND! FREE Inlormation: Industrial-PM84, GBox 127,
Algxandria Bay, Mew York 13607

HOME BABY SHOE BRONZING BUSINESS. Poterisal
unlimaed. FREE diustrated hierature. NBPWM, Box 1904,
Sabring, FL 33870

PROFITABLE Gold Foll Printer. Personalize business
cards, pencils, matches. Free defails. Gold, PO Box
24986(GC), Tampa, FL 33623,

VINYL'S where the money is! Protessionally repair, redin-
sh, racokor fumalure, Cusck, sasy. Two small 530 jobs a day
earn you §1.000 a month, Homes, cars, offices. restaurants,
unlimited custgmens. Starl earning after a few days practice.
Dwtails iree. VIP, 2007 Montrose. Chicago, B0618.

SCREEN PRINT T-5HIRTS. Inexpensive kits. Froe Detais.
T-Printer, P.0. Box Z3991[GC). Tampa, FL 33823

MAKE MONEY IN SPARE TIME. As a subscription sales
rapresentativa for leading nafional Magazines, you can earn
ganerows commissions while learning the ant of salling.
Instrpctions and supplies will be sant boyou free. Send this ad
with your name and address to. POPULAR MECHAMICS,
Dept. AB-L, 250 W. 55th 51, MNew York, NY 10018

BUMPERSTICKER Printer. Cheap, Simpha, Portable. Fres
Dwetails. Bumper, POB Z2791{GC), Tampa. FL X622

RECYCLE METALS. M0, MOT BEER CANS! Ensy 5458
wotkly! Frge information. Recycler. Box 1214, Franklin,
TH 3T0E5-1214

BUSINESS OPPORTUNTIES
e —— L —————————————— el TR ' i
MPORT-Expon opporiunity, profiteble world-wide, mail
order busingss from homa, without capital. We ship plan for
na risk examination. Experience unnecessary. Free Repo.
Mellinger, Depd. C2T04, Waooddand Hille. Calitornia 91367

GOOD maney weekly. Processing mail. Opportunity. Box
BA4E-X, Coral Springs, Flonda 33075

“JUNKED TIRES™! £1.00 Pound? 3end stamp Le Valeys,
Fountain, FL 32438

LEARN MIRROR RESILVERING fres
Sivercraft. Box 127, Lansdowna, PA 19050,

1800 FROM $10 WD Detmils plus sample 35 - Salistac-
tion Guaranbeed Alcraft, Box 540-P2, Alexandna Bay, NY.
13607

imbormataon

500 Profitable Franchise Businosses. Free Informatson
May, Box &3, Heber Springs, AR 72543
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HYDRAULIC JACK REPAIR MANUAL, CATALOG $10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TBS20-415T7

PIAND Tuning quickly edrmed with horme sluty courses.
Diploma granted. Amarican Tuning School, 17050 Teller
Dirwve, Margan Hill, Casit. 85037,

$40.000 DN 15 ACRE! New Hydroponics - Inexpenshe.
pleasant, practical! Free infosmation. Robin's, Box 1214,
Franklin, TH 37085-1214

HUNDREDS waekly aasily. Assamble PROVEM products in
your Spare time Mo expenence Free Brochure, Council,
Box 2227, Siverdale, WA S83E3.

BATHTUB REGLATING, produc! saéns, sprvice and train-
ing. Cal Unigue Coatings Carp. (404) 345-0072.

MAKE High Prolit. Hot Selling License Plates, Signs
Vacurmagie, PO, Bex 2MO8E{GC), Tampa, FL 33623,

HIGH Profits T-Shirts, Caps. Inexpensive transfer ma-
chanes, supplies. Press, Box 22809(GC), Tampa, FL 33623

MAKE RUBBER Stamps. Highly Profitable Froa Datails
Stamper, P.0. Box 32808 (BC), Tampa, FL 33822

ASSEMBLE Jewolry, Novelties, We Pay J256.00 Weskly
No Selling, Expersenoe. SASE. Crafls, Box B0-M, Pinellas
Park, FL 34664

FREE DETAILS MAKE MONEY WITH NEW BOOK: How
o Create, Markel, Operate Your Mini Siorage Complex”
Qie's Mini $orage, Box 21-PM, Stungean Bay, Wi 54235

5300 PER DAY. Breaktiwowgh process Restores Burned
and Damiged Countertops WITHOUT REPLACEMENT. Mil-
lions of apanmants and homes pay prodits immediateby!
REMEW-2, Box 9900-PC. Vancouver, WA 28668

MAKE £7,000 Monihly as Loan Broker. Ho Investiment,
Free Details: Financial, Bon 3578-A, Anaheim, CA 52803

ULTIMATE HOME OPPORTUNITY! Practical. pleasan,
rewarding Dedails. Thomas, Box 2505-F. Prince George,
B.C. VZM 256 Canada

LEARN Sawing Machine Repairing. Men, Women
Lucrative Prodits. Gresslin Correspondenca School, Bax
5104, Spencer, lowa 51301,

PREPARE Tax Aelums Earn high fees, dignified work.
Train at home. Accrediied Program. Natonal Tax Training
School, Morsey, 20W, Mew York 10852,

EXTRA INCOME. Assamble products ai horme, Mo axper-
ance. Details. 1-813-545-8421. Ext. 698

MAKE 515000 MONTHLY! Easy! Mo lnvestment.
McDowedl, Box 5529-A, Diamond Bar, GA 91765,

$1000.00 DAY MOONLIGHTING with 36 .00 TOOL fram any
herdware. FREE REPORT. PCS Systems, P-Bow T367,
Columbka, MO 65205

EARNINGS Undimited! Mail our burglar alirm sdwertise-
ments trom home! ABM Merchandiging. Box E9314P,
Chicago, lIknois G065

(Continued on next page)




BUSINESS OPPORTUNITIES

$£256.00 WEEKLY! HOME ASSEMBLY WORK! WRITE:
JOBS-B, BOX T0, EARLTON, NY 12088

VENDING MACHINES. Mo selling. Rouilss sam amaging
profits. “Big Catalogue FREE." Parkway Corporation, 1530
PMB Greanspring Dvive, Timonium, Marykand 21083

TOP EEVEN MOST PROFITABLE HOME BUSIMESSES,
DETAILS FREE. Kerineth Smith Publications, 1731 W 53rd
51, Indranapalis, BN 46208

FREE BUSINESS STARTER KIT. GAP, 1377 K 51 MW,
Washingion, DC 20005

SPARE-Tima Incoma From $7 000,000,000 Governmand
Escrow. Details 25¢ stamp. LaMex Publications - At 1 Box
28-Piid, Collinston, LA T1225

HUWAY BULDING, Make durable building plasiic easiy.
Waterproof, fireprood, atiractive. Siar small. Get big? Bays
Labgratory, 2088 2075 Drive, Cedaredge, Golorado 81413
SEm

START YOUR OWN HIGH RETURM - low Investment,
owner-oparaled business, in as little as 60 days. Send $2.00
for details (refundable). Empire Agua Systems, P.O. Box
1528, Merrick Rid., Sealord, NY 11783

MULTI - level madlorder. Super opporiunity. O'Mell-M, 10

MAILORDER OPPORTUNITY: Start proditabla hama busi-
ness withoul exparience or capilal. Information free. Mail
Cider Associates, Dapt. 773, Montvade, b 07845,

TELEMARKETING I5 THE NEW HOT way to sall. Cash in
on A using your home phong with our progucts and proven
sales plan. Details free, Moderne Card, 3855A Lincoln,
Chicaga, IL 60813

MNCOME-WEALTH DISCOVERY! Famous Ph.D, scientist
revaals high income discoveries anyone can use o achigve
waatth. Free Facts: Schenk, Box 891, Brisbane, California
S4005

EARM 5200000 profit your first year. Guamanteed pro-
gram. Frea information. The Kenaington Gompany, 2116-B
Dewiz Strest, Athens, Alabama 35611,

IMPORTEXPORT Business (Guide. $300 Satisfaction
Guarantead. Freedom Books, 1713A Cochran, Simi, GA
93065

TEN MOMNEY MAKING homa Business opportunitses. Free
Informatson. A. J. Cook, RRI Box TOAA, Mitlord, KS 66514

AMATING home business huge profis no investmant.
Free details. Nova, Box 4994, Cubver City, CA 90331

START MONEYMAKING WOODCRAFT BUSINESS mak-
ing “Easy-Cuick” toys. gitts, novelbies. Free datails. Willlams.
3B00L San Sebastan, Tucson, AZ B5T1S

HUGE PROFITS Unique imports Sell Direci—Whodesals.
Frea Gifis. Bonuses. Momentum, 117 'W. Harrison Bidg..
Suite B40-M414, Chicago, IL 60605

“HOW TO START And Oparate Your Own Home Appdl-
ange Repair Business.” Amaringly Easy plan Mow revealed.
Cash Newer Stops| Froe Details. Longhurst PM2C. 1322 West
T125 South, West Jordan, UT 84084

$1.000 a week owning and opemating your own UNIGUE
business @ home in your spare time. FREE datails. Rush
narme and address 19: Junior Enerprises. 104 B. Saratoga
Ave, Depl-dM, Lemoore, CA 93245

GET Paid for mailing letters! Writa: PAASE - M58, 161
Lincoinway, North Awrora, IL S0542

HEW AMAZING Wealth Strategy DISCOVERED By Ex
Bank ¥.P. Money MNevar Stops! FREE Detsds. Transcripts,
Dept G, 4108 Calla, Murrysville, PA 15668

MARLORDER.. HIGH PROFITS.. EASY.. New Imaidars
Secreds. Aeport Free! Maldestic, Dept. P-l, Box 19565, Little
Fock, AR 72219

MAILORDER EXPERT designs money-making ads, direct
mad. Free brochure: Jay Feiss, 160-D North Fasrview
#243PM, Goleta, California 83117

GUARANTEED - PAOVEN mos! Prafitable Businesses af
home: 5.T.G., 27 5 Hoppar, Montgomery, AL 36107

MAKE GOOD MONEY WITH HATURE'S FREE DOLLARS!
Frea information. Katune, Box 1214, Frankiin, Th 370651214

ASSEMBLE PROCUCTS AT HOME. Many opportunities
paying High Weakly Profils presently svailable without
investmant, Write: Businesses-B, C.5. 3008, Baldwan, New
York 11510-5008

FRST MME (riigrod. Mot A Ged Rich Quwick Daal, Honest
NEW One-Man Busngss SASE  Hachten, 1124
Wastminster, Harrisburg, P& 17109

TODAY'S most profitable home businesses. Froe informa-
on. Schneider Publications. B255 W, Tropscana #1386, Las
Vegas, NV EF103

FREE GOLD NUGGETS, NO GIMMICKS, Send $300 1o
cover postige, packaging to- Gold, Box 362, Kellyille, Dikla.
T4l38

51,000 WEEK repairing velour and vinygl. EASILY started,
SEVEN YEARS SUCCESS. Free reperi. Ashion, Box 1763,
Oraeceo, M1 ABBET

THOUSANDS MONTHLY! You could be makmg big men-
&y now! Prowen money making secrel shows you how,
Gamarandeed. Free dedails. CEC Publishing, HCR V-E)B,
Appia Valley, CA 82307

DISCOVER how o make §25,000 in 30 days at homa. Free
Dedails. Wrile: Palhfinders. 510-A E. Oklahoma, Anadarko,
0K 73005

MONEY maker, making baautiful lour dimension woodan
tulipa. Sell on sighl. Complee instructions, drawings $7.65,
Exira bonus drawings free Money back guaranies.
Brodersen, 1643 LaSalle, Milas, Michigan 48120

GAJN WEALTH! Setl-success opporunity, Start prodiabse
homa business withoud axparence and with minkmum
iwegtment. Free information. Wrile todayl EVAMS
ENTERPRISES, 11711 WALL STREET, SUITE 7205, SAN
ANTONIO, TX TE2Z30.

BIG MOMEY repairing auto windshields. Supphes, free
information. Grubbs Glass Patch, P.O. 243, 451 8. Pine,
Monticello, AR 71855

SIMPLE UNIGUE BUSINESS has eamed me 5218000
Frag Infarmation. Gull, Box B129, Evansvill, Indiana 47719

USED AUTO PARTS BUSIMESS, Indianapolis, IN. Ower
400 veshicles on Approx. 4 acres with busldings, equipmant,
Inveniary, lease, elc. Complate twnkey operation -
$165,00000. Owner daybme 317-241-285% evenings 317-
257-7404 (ESTL

BUY DIRT CHEAP! Governmant spized Cars, houses,
compuiars, Resall for huge profits, Seizures: Boo 4308-AF,
Wast Cowing, CA 31791,

SAVE on brand names and Make Money Too! It works,
Sand $3. Larry Tiedsd, P.0. Box 12066, Talahasses, FL 32317

LEARM TO EARN - With ALW home businesses Fres
Information. 109 W, Front, Tyler, Taxas TSTOZ

AWAKEN Finencial Genius in You! TOTALLY UNIGUE
Approach Bullds ‘Weahh SUPERFAST! Free Reporl
Fortuna, 3380 Shandan, Suite 409, Amherst, NY 14226

EXCITINGLY PROFITABLE home business enlerprises
that will make you maney. Free inlormaticn,
Ovehard Valley, Pub., RO, #4, Bath, N.Y 14810

BIG PROFITS from simple haome gnbartainment acoassony.
Easy to build. Details and plan $4.00 Raffard, 2441 Willse
Drive, Penticton, B.C.. Canada V2A TXT.

HOMEWORKERS! 1000% Frotis, Clipping Newspaper
ltems for Publishers. Soma clippings worth 1o $50. each,
Datails: Mational, Box 104-P, island Pari, Mew York 11558,

GET your name to all free “Busanss Opporiunities”
advariisers. §1.00. Popads, 108 Central Ave, Bersa, KY 40403

EASY §1804 MONTHLY! BUY/SELL USED CARS. NEW
HOME BUSINESS. FREE INFORMATION. AUTOMET, 507
OAK DRIVE, FRIENDSWOOD, TEXAS TT546

MAKE $250,000 in just 344 manthe using proven method.
Ligtia irestmant. Guarantesd. SASE and $5.00: Zlamal, 55-F
Bayshore Drive, Nopaan, Ontarko, K2B 6M7

START your own profitable business at home. FREE
intormatian. LAE Publications, Bas 1721, Mineoks, New Yok
11504

“S150,000 MY FIRST YEAR." Home repair businass.
Spare-time. Free brochura MasterCratt, Dept. 2048, Box
0183, Savannah, Georgia 31410

5300 A DAY! Taking Phona Orders. People Call You. 204-
TTE-5671 Ext. LSD

MAILORDER OPPORTUNITY: Frofilabls Home Business,
no expenence of capltal. Free Information. Keen, 317A
Chambars, Evermman, TX TE140.

BE RiCH! RELAXED! Millmnaire reveals sasy. provan
sysiem. FREE details| Advaniage, Box 10594, Chatham, B
OFE26-1050

WATCH UNCCCUPIED HOMES Easy Wosk-Easy Mangy.
EDG, Bax 703, Hackettsiown, NI 07840 [Fres Information)

“STOPI” Wasting tima and money on unproven, Get Aich
ik offers! Our product his produced 10,000 Millionaire's
since 1537, Free Details-Send Stamp-World Entrépreneurs,
2010 Mosswood Ct, Aringlon, Texas TE015

BiG BUCKS IN TEDDY BEARS! Manulaciurer Saeks
Digtributers Who Wish o Earm §100,000 Per Year| Toll Free
1-B00-426-0M88. Kidoo Products, 220 Horseblock Rd., Farm-
ingeila, MY 11738

5200 daily reciaiming “Discarded Car Batieries.” Easy!
(Free) Dotails: Batteryman, 771PM.  Battle Ground,
Wieshington S8E0-07T1

TAKE PICTURES for profit. Camara Ventures, Box 771,
Lamar, CO B10&2

FREE DEALERSHIP-SELL MAILING LISTS! Complete pro-
gram freel PCW, Box 1302-PM49, Valley Straarm, NY 11582

87500 yoarty “hidden™ in your compuier? Yes| [Free)
a?;ﬂﬂr Simpaon, TT1PM, Battle Ground, Washingbon SO0
1

200 desly cratting "FYG Furmniture ™ True! (Free) delaits:
PYC, THPW. Battle Ground, Washington S8804-0771

FOLLOW me bo the money brsel Fres details. Shirikids
Distributers, Atin: Polly, 3314 Kansas, Midland, TX 73703

FREE INFORMATION Secrets ol making money i your
own business. Guarantesd! Lewson Publishing, 3200-8
Harte Pi.. Greensboro, M.C. 27405

GET "201" Thinge Free Calalog. Satislaction Guaranised.
$2.00. P.AL Luba, 71 Whiternarsh, Lansdale. FA 13446-1237

TRIPLE your money—dial in used 1ools| Proven method,
frea details. A Dawis, Dept. M1, 50 Mooning Foad, San
Flafasl, CA S4301

GET Paid for reading books! Write: Pase - CWT, 161
Lincolrway, North Aurora, IL 60842

WEALTH SECRETS of Todays Super Entreprenewsrs. Frea
Detajls. Goldcrest, 5318 North Hegh, Suste 102 Cohembus,
Ohao #3214

MAKE MILLIONS MANUFACTURING BATTERIES!I Free
Details. Evarlast, Box 365, Bogota, MY 07603

UMLIMWTED incoma. Bllllon Dollar Industry. Wriba: Agua-
Fresh Water Products, Box 14173, Bradenton, Florida 34280

$400 FROM OME SACK CEMENT] Hyuga demand. Big
prodits. Picture Proal §1.00 (Redundabbe). Brinco, Box 1062-
M, Hespania, CA 82345

$400 daily recycling “Frea Tires 7" Yes! (Frea) informathon:
Winans, TT1FM, Bartie Ground, Washinglon $8604-0771

%300 PER DAY In “Your™ Spare Time, Processing Phone
Ordars Al Homal! People Call “You"!! Free Ofter-Deisils,
Rush Simped Sel-Addresasd Envelops To: PROFITABLE
OPPORTUMNITIES, Dept. PW-389, Box 200, New York, MY
10185

5500 WEEKLY Mailing Ads. Direct Maibers, Box 12385,
Research Triangle Park, NC 27708

START YOUR OWHN BUSINESS AT HOME. Frae infarma-
tion, ABACD, $030 Margery 2014, Racine, W1 53408

PIAND Tuning Academy Easy Home Instruction, tools
included $150.00 VisaMastercard. 287 Germania,
Alexander, AR 72002

SUCCESS GUARANTEEDI! Frea information. Write To-
dayl Maust, G091 Bony R, Yamhill, OR 97148

THE right inlormation on How o Siart and Operate your
own profilable home business, Free Details, Mammoth
Puishishing, 1103 N. Bush Suite 2, Dept. A1, Sania Ana. Ga
82T

REPAIR BAD CREDNT Fil yaur Bank Accourt (Fres Da-
Lails). Serious Publishing, Box 416-A, Millbown, N.J, 08850

OWN YOUR FUTURE - Home businesses am booming!
Which work T How to Start T Frise Information - Windeld s, 57-
71 Madn 5L, Sanitaria Springs, NY 13833

EARN 51,000.00's montiiy making exguisite
Ideal home business. Detaiis. Mew Adventures, 102E Dent,

Baytown, TX 77521

“WHO MADE OVER $147,5837 BUY DIRECT! Hong
Kong. Smgapore. Taiwan. Europe, Worldwide. 500,000 bar-
gains. Free secrei mdormation. Deblo, Box 10732, Denver,
CO BO210

OWH YOUR OWN HARDWARE STORE & sixty year Irack
regord. Cher 1,000 stores $irong. Complate support from day
1. Choice locations available. Coast to Coast, Bob Vioigts,
501 5. Cherry Streat, Derver, CO 80222,

"HOW TO BE A MOTARY PUBLIC"! Prestigious. Prafi-
able, $3.00. American Wotary, Box 27252-P4, Denver, GO
BazT

HO BULL . . . one day | made over 31000.00 ' Recondilion-
ing bateries” See how: Batts. Box 806, Bay Cay, Texas
T 40000

[Continued on nex page)
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BUSINESS OPPORTUNITIES
{Continued from preceding pege)

HOW 1o make Big Money at home. Free info: JM Star Co.
2431 Colgate, Depl. PAAED, College Slation, TH 77840

ELECTROMIC READERS SERVICE: Circle ANY “fres in-
formation” ads Enclose with §1.25, Compuler transmits
each your name—FASTI Hurry—Receive BONUSH
INFOSYSTEMS, 5325-207 Mewcastle, Encing, CA 91316

¥OU can make more money! A1 home. Proven mathods!
Free intormation: 5.0. Succeed, 3756 Carditf Ave,, #224-
PM1, Los Angeles, CA 90004

MAKE MOMEY Whike Losing Weighi. Greal Resulis) Greal
Business Opportunity?! 1-800-525-THIN

MIND your own business! Complete guide 10 buyng an
esiabkuhed Businezs. Fres information. Declor, P.O. Bax
4363, Knowwdlle, TH 37821

ANBMAL LOVERS| Home-breed endanpered spechas.
S5000 - §100.0004ear. Froe Information. ZooVeal, Box
15007-N, Clearaater, FL 34E20

FANTASTIC OPPORTUNITY 10 copy or rawnle Govenn-
mant supplied information for substantial profits, details
§2.00. Dawis, P.0. Box 171204, Aringlon, Texas 76003

HOW, FAST CASH. EASY. Few dollars makes thousands.
Inwesting in real estate. Discounted hormes., many beautiful,
Frae Delails. Aspen Consultants, Box 1248, Sykemalle, MO
21784

COLLECT $50,000! Write: Samuel 505 West 46th, APM,
Savannah, Georgia 314051767

TIRED OF WORKINGT Success! Money! Guaranies’ FREE
Defails. Mew Baginnings Publishing, J8B00-PM French
Creak Rd., Avon, OH 44011

GUIDE TO MAILORDER PROSPERITY, Free Datails. MUS
Publishing. AD1 Box 24-PM,. Whitesboro, NY 13482

START YOUR OWN POOL, SPA BUSINESS! Make big
profits! Promote health, finess, through home improve
mnt] Buy direct! Owder the “Waterworks™ Manutaciurer's
Diractory of over 200 pool, spa, manulactuning sources!
Send 5995 to: “The Waterworks™, 4600 Randall Or. Guke
"B, Wemington, NG 28403

GET Paid by Collection Agency. Experience unnecessary.
Write: WCC. 781 W. Oakland Park Blvd, 123P, Fi Lauderdale,
FL 33311

MAKE SAILING SHIP MODELS. Heghest profds - Easies!
mathads. Fres sdormnabon. Tops 1, Box 74215, Dallag, TX
TEAT-I1S

101 EASY businesses you can start now. Some 550 or less.
Friew information. Aadlord's, Dept P, PO, Box 257,
Greerwood, FL 32443

THE EASIEST MOMNEY How | ke 325 bor overy 10 etiers
| send! FREE Iinformatian. Tradex, Box 6133-PM1,
Hundington Beach, CA B2615.

FALL YOUR MAILBOX! 50+ Money Opportunitias. 59.00.
CMC, Box TE13, Jackson, TN J0008-0613

FLEA-MARKETING can bring you SBO0E 1800 weakly part
limes. Copy my m#hods and prosper with any produc! or
sarvice. Cash never slops. Age, sducalion, eredil, unmpar-
tand. Write: Goodlile. Box 628, Geneva, FL X2732

FREE Merchandise! How lo Obtainl $3.00 SASE
LEOMARD, Depl. A-4, Boax 1029, Bronx, NY 10466

CREDIT REPAIR - repair it yoursalf and save $55 or repair
others for cash - Free details - B168-TB4-4056.

SUBSCRIBE FREE TO 750 MAGATINES, 128 RELDS,
DIRECTORY §10.00. MAT ENTERPRISE, 809 WEST
COMMELL, STRLWATER, OK 74075, (405)524-1146

DO YOU OWH S0ME OF THE $BILLIONS sitting i stale
ireasures? Learn how. §300. Compass Data, Box 520583,
Salt Lake City, UT 841582,

FREE bookiel! Gif copy of AMAZING bookiet “Ane you
walking past a fortune?"' Dimensions, Box 101-7, Brookiyn,
WY 11 200-0004

STOP BEDWETTING. Guarantend. 53. Uroiogist 1218
Neelloop. Kennewick, Wa DOA35

GOVERNMENT SURPLUS

GOVERMMENT SURPLUS FROM 31 Uncle Sam has 1
bifion 55 i surplus goods 10 sell or gve away. Purchase
dirpctly from gov't theu LS mail, Boats, cars, planas,
elecironkzs, ouldoor suppdies. sic. For Buyer's Guide call 1-
BOO-FI3-4100 axt. 5-41.

MARCOTICS RAID SEIZURES . . Aulos ... Vans .. Boats

.. Airplanes . . Mellions Surplus Bargaing . .. many 1%
original cost! “Nationwide Directony—83.00. Disposal, Box
19107-AP, Washington, DG 20036,

DRLMG RAID SEEFURES! Aulos, houses, boais. computars,
lurniure, Evenything Oifl Cheap. Write: Selzures, Box 4308-
A Weat Covina, GA 91791,

PROJECTION TV . . Make 353’5 assemiiing Propcion
Easy! ... Fesulis comparable 1o 32,500 projeciors
PLANS, B~ LENS & Dealers infprmatgn $22.50 . . Protes-
sional Fystems mdilable .. liusirated cxdalog From
MACROCOMA, 15BHX Main Stresl, Washington Crossing,
Pennsylvania 18877 . . Crediicard Orders 24HRS. {215) T36-
2880

LEARN to earn £15.00 -855.00 per hr. Home study cownss
How to Restone Furniture, Free info. Fataan School of Fine
‘Woodworking, Box 585, Ketle Falis, ‘Wash, #9141

SIGNMAXING FOR NON-ARTISTS. Start your own buse
nEss Al hvorme. Maching-cul Signs in adhesive ving for $lores,
2Chools, restaurants oMices, vans, eic. Easy-10-operabe @ys-
ftem. Send for indormation kit. Gerber, Dept. 34, 151 Baison
Driva, Mamchesber, GT 06040,

SUCCESSFUL home businesses! Free details. Brown
Fublll-hlng. 1204 Fifth, Kirkland, W& 38033

150 Compames Wani Homeworwers!! Listing $1.00.
Publishers, #126-LM Homecresta, Brooklyn, 11329

STAY HOME AND GET RICHM! Hundreds of Profitabls
plans. Free intormation. Guarantead. Housa of Basil, 47
Lafayette Circle, Suite 144-P, Lalayetie, CA S4548-7009

MOMNEYMAKING OPPORTUNTIES
e —————————
WHY PAY MORE? BASIC WINDSHIELD REPAIR KIT
S1IT.50 AAA (S04) TIH0242

GET RICHI! Secrel law smashes debts—brings Gash,
Credit! FREE report!! Wealthil'B, Box 4038, Pompano, FL
23083

BUMPERSTICKER Pranter. Cheap, Simpée, Portable, Free
Details. Bumper, POB 22791 (GG), Tampa, FL 33822

HIGH Profits T-Shirts, Caps. knexpensive tranaler ma-
chanes, supplies. Press, Boa 23808(GG). Termpa. FL 33623

PROFITABLE HOME- BASED BUSINESS roguiring no
phone, equipment. sxperience. inventory or major imest-
ment, Full of spare time. Fres, information, G. McGonigal.
P.O. Box 714, Tallewast, FL 3270

LOTTO BREAKTHROUGH FINDS BEST NUMBERS. FREE
INFORMATION, PERRINE, BOX 1721, AUBURN, N.¥. 13001

ADVERTISE Frea in 507 Magazines, §5 00. Directory, Box
11H, Allanta, Georgia 30301

FAEE Dwtaits! EASY Hoeme Business, GUARANTEED Prof-
fts! SASE. NSN, Box 5328, Arvada. Co. BOD05-0328

MORE 158 present or new job. Thousands using 172 page
book thal tells how. $14.50. BMA Publishers, Box 1795,
Seguin, Texas TH155.

HOW TO STAAT A PROFITABLE BUSINESS - Fren De-
tails, Williem Aendro Marketing, 324 Camille Ct. #7, Dept
#13, Mountain View, Ca 34040,

SURPLUS BUY DIRECT from GOV'T, ANYTHING from Ao
Z. Anastacea Emerprises, P.0. Box X354, Warminster, Panna
16T

STAY HOME AND MAKE MONEY. Hundreds of plans. Free
miormation. LAira, 1921 Fronmt Ave., Bramerion, WA 38312

HOW TO MAKE MONEY THROUWGH CLASSIFIED AD-
VERTISING. Booklel shows you how o start your own busi-
ness wilh Classilied Advertssing. OMLY 31.00 FOR BOOK-
LET — (5200 coupon refundable with fust order}. 5.5
GRONOWICT, POPULAR MECHANICS CLASSIFIED, DEPT.
S0, 250 W. 55TH ETREET, NEW YORK, NY 100185,

MAILORDER OPPORTUNITIES
e e . L LV S WO .
MILLIONAIRE Mailorder Expert Revials Money-Making
Gecrets. Free, Exciing, Hour Cassette: Mal Powers, No
Hallywood. Calilarnia B1609.

FREE REWARDIMG information, Wark from homs, Wrile;
Sunset. PO Box 187, Oshawa Ontario, Canada L1H TL1

SURPLUS. Seized. Unclasmed property. Malitary, U5
Customs, Postal Service. Complete Information. $5.00.
Pennbrook Publications, P.O. Box 714, Goshan, IN 46526

BORROW BY MAIL. Gel S500-575.000 Cuickly. Maarly

Everyons Qualifies! Send lor Free Application. MJP Industry,
Box 531, Bronx NY 10451-0531.

BORROW £50.000 Any purposa, Fasl. Guaranieed. Loans,
Box 581358, Charlothe, NC 28256

EASY Money, Loars, Grants, Credit Cards. Government
Moy, 1-B00-828-8002. California 1-808-554-4180

BORROW ANY AMOUNT! Get VisaMasterCand! Instant
reply. Sunrise, Box £2%, Bathpage, NY 11714-D042 | (516)
J49- 1648,

HAVE you a great idea, a famastic plan oravery infaresting
praject? Why not put them 10 work for you! Classified Advar-
tesing can be of emendows value in promaoting 41 thess thangs
and mode. Leam HOW TO MAKE MONEY THROUGH CLAS-
SIFEED ADVERTISING by sending away for POPULAR
MECHANICS PROFIT BOOK. Price $1.00. Send lo: Popadar
Mechanics Classified, Dept. 56, 250W. 55th Street, New Yok,
NY 10019

RABAITS-CHINCHILLAS-FUR' BEARING
AMMALS

GUARANTEED INCOME. Raise Chinchiltas. Send $10.00
(refundable] to: Chinchillas, Dept. B, Re. 1, Box 543,
Willcox, A7 B5643

MINOXIDIL, Grows Hakr 4 Monihs, Box 1213-C. Makali
1298, Philgppenas.

LOSING Hair? Re-Grow By Natural Maethod! Manual $5.00.
Bordac, Box 360345, Melbourne, FL 326060045

FREE MOMEY! 5300000000 . Grants. Mever
Repay. Detaily 51.00, (Refundaie). Jakla, Box 3066-FisaD,
Sarminole, Florida 3642

BORROW 5500 - 5100,000 38% eligible. Free application.
Gilobal, 2441 Herfshire Rd., Greensborp, NC 27408

DEAL DIRECTLY: Quick Signalure Loans! Ary Amounl
Aeason. American Finance, Box 35726-Fi, Richmond, VA
23235,

BORROW £50.000 “ovarnight.” Any purpose. Keep indefi-
nitely! Froe Aeport| Success, Bow 19T38-AP, Indianapolia.
46218,

BORROW 5500 - 340.000 on Segnature! 0% Eligible!
Any Purpose! Free Applecathon: United. Bex 7E27M, Long
Beach, CA 90807

WVISA! MASTERCARD! Aegardiess of Credit Expenancal
antyﬁmmd Apply Toll-Froe, 24 Hours: 1-800-888-
BAST, Extengion 18

MEED EXTRA CASHT We'll cash your post-daled check
unkil your nexl payday. 1-800-245-0680,

BORAOW S500-340,0000 “Crvernight.” On Sagnature. Keeg
indefanaialy! Action. Box S499-A, Dwmond Bar, CA 91TES

WORLD'S BEST SEND FOR BROCHURE, BO® ELLFS, 260
DRIGGS AVENUE, BROOKLYN, N.Y. 11222, (718) 3833719

MEED MOMEY? When Banks slop, We starl no credit
check, collderal or co-signers needed. For Applicaton
wirite: BOCT, 1107 Crawlord Poad, Siatesville, N.C. ZB6TT

SAVE FORTUNE! Car insurance SECRETS your agent
nevar told! GUARANTEEDY! Free defails. Eagle, Box 357,
Fairview, TN 37062

LARGE Muegget Meck Chain 227 Long Layered in 14K Gold
£29.05 Plus £2.00 Shippeng snd Handling. Satitaction Guar-
anteed or Money Back. Tom's, Dept. 1. Potecasi. NG 27667

66 POPULAR MECHANICS » APRIL [989

OF INTEREST TO ALL

FREE Promotional Albums, Concert Tickets, Steneos, eho.
Information: Barry Publications, 477 82nd Streal. Brookiyn,
WY 11208

FREE PRIVACY CATALOG. Cash income opporiunities,
Hidforegy Bsseds. Secret loansa. Nenw idantity. Eden, Box B410-
PC, Fountain Valley. CA 92728,

MOMEY Problems? Free Book describes Loans Cash,
Gowarnment Grants, other benelits, avalable to individeals.
Write: Associates-AX, C.5. 0004, Baldwin, New York 11510
2003

BORROW $800-880,000. All eligitie. Repay whan conve-
nienl Free defails! Oppodunity-PM, 3972 Bamanca-Ja0,
Invina, CA 52714

{Contin