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THE BEST-SELLING COMPACT TRUCK

THE NEWLY DESIGNED Plug engine, this vear's Ranger
1989 FORD RANGER XLT. XLT features more horsepower

than last year's model. And also
‘u"n [.u||~ 'I|H best-selling compact  thjg vear, Ranger XLT features
: standard anti-lock rear brakes.

dynmﬂweKHWHWiu+w and con-

tinue inside the cab, where the im-
proved interior environment features
1gned seating and a newly

designed ins htHHHI[pdﬂH]ﬂlﬂﬁ
tachometer. | hanks tots 2,301 Dual



IN AMERICA JUST GOT BETTER.

mission, power steering, tinted
glass, and AM/FM stereo cassette
—you might think Ranger XLT
can't possibly be a bargain. But
Ranger XLT gives you all that,
plus an I-Beam Front Suspen-
sion and one of the hlghest payload
capacities of any compact truck,
for a price that 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. Restrictions and
deductible apply. Ask to see
this limited warranty at your
Ford Dealer.

| STAMDARD XLT Béds PACKAGE EQUIPMENT. |

Prower Brakes | rear anti-bock b ﬂ.‘lup‘;q- I-"‘m:lugr;
| 60/40 Cloth Sphit Bench; F215 All-5eason
Radials; Chrome Rear Step Bumper; Elec.
AM/FM Stereo w/Clisck and Cassette; Power
Steering: Thehometer: L’:Ilihﬂl-! Rear W 1:|.|:||m |
Deluxe Two-Tone Paint; Tinted Glass
C -"~H fa J.-'4I -“\III ¥
Ifl. uularL ik '-|||J:'Tk,.'-|11 < : |
| DRIVETRAING |

23L14 iJu.‘:i Plug l'.l:||THH‘. 5-Speed Manual |

Overdrive; 4-Speed Column-Mounted Auto

lJu- rl!:ll'.l |“|!I-|I.III"I il

BEST-BUILT AMERICAM
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

*Hased on 1988 calendar vear manufacturers’
reported retail deliveries through 8/31/88.

Buckle up-iogether we can save lives,

BUILT FUN TOUGH



SEE HOW
CLOSE IT LOOKS.
THAT'S HOW
COMFORTABLE
ITFEELS.

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

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

i its 45 lifters
\1 and 45 self-
A sharpening
blades—makes
the impossible
possible, lifting
each hair a
spht second
before a blade
== — cuts it For a
shave unlike any other.

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

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

(.)Noreico

WE MADE CLOSE
COMFORTABLE.

0 1EREA N s e bmdadimen M| s Compuany
A Dhveision o Morth Ameracan FPiilaps Coaperstsom, Seimmibond, O RS0




The ciurae ship faf Ieumuereasy vl
e b Nicusieneg “Fanfasy Plkard ™ that
will olfer moe than | Ll i e lAm g
LAl hide

—PM ilustration by

John Berkey

SPECIAL SECTION: IMPORTS ‘B9

93 Europe And The Far East
From East or West, thrifty or fast, there’s a car
from abroad to satisfy every driver.

Subaru’s Justy takes the spotlight with the first
constantly variable transmission in the LS.
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EDITOR'S NOTES

leap forward this month. We have used testing labs and special ana-

lytic equipment before in bringing you test reports on the latest
home electronic devices. But this month’s comparison test of five different
camecorders (page 72) is, at once, the most advanced test we've ever done
with consumer electronic equipment and also the first of many such test re-
ports we'll be bringing you in the pages of POPULAR MECHANICS. This level
of testing sophistication is possible because of our new relationship with
Frank Barr and his Advanced Product Evaluation Laboratory in Bethel,
Connecticut. Previously, the facility was the CBS Technology Center which
tested and evaluated equipment for all the CBS radio and television sta-
tions, and other clients around the country. Now Barr is on his own and
we've got him—at least to the extent that he and his facility will be doing the
lab testing for all our home electronies reports from now on. Barr and his fa-
cility are, together, one of the g e
most respected and aceredited
electronics testing facilities in
the nation. For several years,
our automotive and boat test-
ing programs have utilized the
latest in advanced computer-
ized electronic test gear. Now
the same level of technical
prowess comes to our audio
and video comparison testing
on a regular basis. Electronics
Editor Steve Booth has de-
vised a standard battery of
tests for various types of elec-
tronic equipment that will
yield meaningful results to
you, the PM reader. Between
Booth, Barr and the Advanced Product Evaluation Laboratory, PM readers
will be getting the most aceurate, understandable comparison test data
available anywhere. And that is how it should be. . . . I'm the first guy to ad-
mit that I've never been on a cruise because I'm afraid of getting seasick.
And you can't check out of a eruise ship onee you're underway. However, af-
ter reading our cover story on what future eruise ships hold in store (page
69), I might be tempted to try a trip. Imagine high-rise hotel luxury, water
gkiing, ship-to-shore air service anytime you want it, and a private island
floating in a lagoon—all right on board! ﬁ boggles the mind, but the con-
cepts are real and several steamship companies are studying their plans for
the next century right now. The only trouble iz, I'm sure a ticket on one of
these floating is & will also le your wallet. . . . For the past several
years, videogames have been in disrepute. There was nothing new. They
were boring. Nobody cared about them anymaore. All that changed about 18
months ago. Nintendo and Sega led the way with new-age graphics on their
sports games that brought arcade realism into your home. Now the graph-
ies, and the games, are even better and the choice is wider than ever. If you
haven't tried some of the new video sports games, you owe it to yourself to
check them out. As Contributing Editor Frank Vizard told us after
researching our story for this issue (page 79), “They’re not just for kids

anymore. i

"Til next time,
Oldham

EUR HOME ELECTRONICS testing program takes a quantum

o

Barr and Booth at state-of-the-art testing lab.

Editor-In-Chief
Joe Oldham

Managing Editor
B ord

Graphics Director
ryan Canniff

Home And Shop
Steven Willson, editor
Joseph Truini, shop and tools editor

Thomas Kl associate editor
Norman EBEL% Capotosto,
Steve Toth, Bob Vila,
contributing editors
Aunomotive

Tony Swan, editor
Jim Dunne, Detroit editor

A, Booth, editor
Frank Vizard, contributing editor

mum ;

: editor
Fred Mackerodt, contributing editor

Boating/ Owtdoors
Joe Skorupa, editor

West Coast
Len Frank, editor

Production

Art
Alan Andresen, Larry Sullivan,
azapciate art directors
Suzanne MeCreight, asst, art director

Editorial Administration
Jmew Caronia, adminstrative assistant
Bar A. Novak, executive assistant

Editorial Offices
224 West 5Tth 5t., New York, NY 10019
We cannot be responsible for loss of
unsolicited queries, manuscripts, or
photog. For return, they must be accom-
panied by adeqguate postage.

POPULAR MECHANICS ® DECEMBER 1988



TOYOTA ¢

ONLY ONE NAME IS
GOOD ENOUGH
TO PROTECT
YOUR TOYOTA.

Toyota means quality, through and through. A certain
quality that comes with the Toyota you buy and follows
through for as long as you own it. There's only one way to
maintain that quality—Toyota Quality Parts and Service.
Nothing else is good enough.

AtToyota, trained and certified technicians who have

an in-depth knowledge of your car use only the finest
parts and diagnostic equipment. The parts fit perfectly,
they work right, and they last. Toyota Quality Parts

—— and Service keep Toyota Quality geing strong.
THERE'S NOTHING LIKE THE REAL THING.

I8 ABBBS < Voo Soles, USA, Inc WHOCOULD ASK FOR " IYTH

Mmﬁm I




Barn Again

because it matches that of
our house.
It was the plan we selected

new struclurs on our proper-

original single-car attached
garage into a family room.
The PM design from the
Sept. "84 issue (“Build Our
‘Country Barn' Garage,” page
90) iz extremely verzatile,

In situating it on our prop-
erty and adapting it to our
needs, we made a few extra
modifications:

B Width extended to 28 ft.
B Overhead parage doors
added.

B Window and side door lo-
cations changed.

B Provision made for under-
ground furnace to heat our
home.

B Cedar siding stained to
mateh houze,

M Maintenance-free alumi-
num soffits installed.

Our future plans include
installation of the furnace
and finishing the upper level
for a craflt workshop. Sky-
lights will also be added. The
walkway/deck between the
garage and house provides
an area for outdoor grilling,
and firewood storage.

I hope our construction
shows how well this design
can be adapted to almost any
situation. Thanks for a fan-
tastic plan!

ME, & MR5. PHILSCHNEIDER
FREDERIC, Wi

The fantastic plan is avail-
able from PM, Box 1014, Ra-
din City Station, New York,
NY 10101 for $30.

Dream Machines

Your article on the Buick Ri-
viera, equipped as “Tomor-
row’s Car Today,” (page T1,
Oet. 'B8) was terrific. | have
installed many similar eleec-

LETTERS

HE PITCH on the |
l roof of your Country
Barn caught our eye

ty after converting our 8

when we wished to build a %

PM Country Barn Garage was built to fit with the Schnelder’s house,

tronic devices in my Honda
Accord, As an avid reader of
PM, Iook forward to articles
on automotive and audio/
video advances. | share your
enthusiasm in seeing these
concepts become realities,

Keep up the excellent
work and thanks for the peek
into the future—it keeps me
dreaming.

DOUGLAS HAMILTON
SEATTLE, WA

I'm 42 years young and have
always admired Corvettes. |
can recall when [ was in Viet-
nam in 1967 thinking of some-
day owning one. Well, my
dream has just come true,
thanks in part to your Sep-
tember issue which rekin-
dled my interest in these
American classics (“Happy
Birthday, Corvette!” page
58). I now have a "64. It's
wonderful having a dream
come true.

BILL SMITH

SOMERS, NY

Not New

In “Tomorrow's Car Today,”
vou list the Electronic Oil
Check Model 150 as a futur-
1stic innovation. You have
reinvented the wheel!

This was a feature of the

1833 Terraplane. It was also
push-button activated and
converted the gas gauge to
an oil-level pauge.
Your avid reader,

TODD GALLIGHEN

HUISON ESSEX

TERRAPLANE CLUR

GARDEN GROVE, CA

Seal That Grout

Thanks for your excellent
report “How To Regrout
Ceramic Tile" (page 115, Oct,
'88). You did, however, for-
get to wrap it up eompletely:
Always finish the job with a
good sealer. Forbest results,
keep the tile dry for 2 to 3
days after sealer is applied.
RALFH CLARK

BANTACLARA, CA

Two If By Sea

Your HydroRunneris an
outboard boat and must com-
ply with U.8. Coast Guard
regulations (33CFRI181 and
183), if manufactured for re-
sale (“Fast Fun!" page 80,
Aug. "88).

The length of 8.5 ft. with a
4.5-ft. transom beam would
only ealeulate to use a b-hp
outboard engine. PM rates

. | the boat for 25 to 35 hp. An

engine larger than 5 hp can

4 be used only by completing

the quick-turn test, as pro-
vided in the Federal Regula-
tion. An outhoard boat less

than 20 ft. overall must also |

be manufactured to pass the
level flotation test.

[ realize that an individual
can build and use his own
product and the U.S, Coast
Guard regulations do not ap-
ply. Legally, if the boat is
ever sold, the builder be-
comes & manufacturer,

G MEDFORDEMITH
MANAGER,
CERTIFICATION SERVICES
MNATIONAL MARINE
MANUFACTURERS ASSN.
CHICAGD, TL

Plans for PM's HydroRun-
ner, a personal watercraft
mearnt to be wsed by the butld-
er, are available from Popu-
LAR MECHANICS, Box 1014,
Radio City Station, New
York, NY 10101 for
$15.95.
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75 YEARS AGO: DECEMBER 1913

4 POPULARE

Diggin’ The Ditch

The technological milestone
of pre-World War I years
was the completion of the
Panama Canal, a monument
to 20th-century engineering
that gpraced our cover three-
gquarters of a century ago.
President Wilson sitting in
the White House triggered
the charge that ignited the
last 40 tons of dynamite,
uniting Atlantic and Pacific
—anid altering the course of
history. Canal facts: Some
40,000 workers led by the
Engineer Corps of the Army
used 263 cranes, barges and

50 YEARS AGO: DECEMBER 1938

tugs to excavate more than
230 million cubie yards of
Earth and pour an estimated
& million eubic yards of ce-
ment. The immensity of the
task goes unchallenged—
even today as cross-Channel
tunnelers work to connect
England and France.

First Flying Wing
Automatic stability was the
chief benefit of the Dunne
Dart, a French-financed
geroplane designed by a
British Army officer. The
tail-less box-wing had verti-
cal rudders at the wing tips
and radically swept airfoils,

On Target

Hitler had made ominous po-
litieal thrusts in Austria and
Czechoslovakia by late 38, as
a world braced for war, But
the wheels of military tech-
nology were already begin-
ning to spin as artillerists
devised a system to direct
and fire antizircraft guns,

Trigonometric calcula- |

tions produced by an optical

: arming a proximity fuse. A

shell lofted to a maximum al-

Early Sensing
The erucible of war had yet

titude of 30,000 ft. created a | to create RADAR, or radio

lethal burst 100 yards wide.

rangefinder precisely fixed (&

an aireraft's altitude and
azimuth. A fire controller es-
tablished target speed and
distance, automatically aim-
ing the antiaireraft piece and

25 YEARS AGO: DECEMBER 1963

detecting and ranging, so
British defense forces ex-
perimented with a rudi-
mentary form of early
warning device—the
human ear. Highly
sensitive listening
apparatus could
. pick up the
thrum of ap-
proaching air-
eraft—but not always in time
to alert fighter inceptors.
Radar extended threat de-
tection to the horizon.

sk s Touw Tard 3 Chratmas Card
e o it S B 8 B

POPULAR
MECHANICS

Tomorrow'’s
Trains

Monorails posed both a
promise and a challenge to
mid-"60s urban planners,
These low-cost people mov-
ers from manufacturers like
Goodell and Alweg (of Dis-
neyland fame) were being
touted as the selution to
inereasingly congested high-
ways. The key: simple-to-
construet monobeams that
colld be erected along exist-
ing rights of way.

Critics countered that be-
neath the sleak exterior of
most monorail systems

lurked complex and costly
wheal assemblies that did lit-
tle to advance the state of the
transportation arts.

Monorails—either sus-
pended or supported—re-
main little more than theme
park amusements,

Flight Skis

Backyard innovators a quar-
ter-century ago were seized
by a curious passion to place
hydrofoils on sailboats,
motorboats, water tobog-
gans—and, of course, water
skis. Dynaflite fashioned
these queer appurtenances

that could achieve lift at a
mere & mph behind a 85-hp
motorboat, ™

POPULAR MECHANICS # DECEMBER 1988
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WELCOME !

THE LAND OF

OPPORTUNITY

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

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

You don't need experience. Talk 1o your Navy recruiter
You earn full pay while you're today, or call 800-327-NAVY,
training. And when you qualify, Dion't miss the opportunity of a
the Navy gives you the kind of lifetime.
challenge, responsibility, and Get ready for tomorrow in
advancement potential that's the Navy of today.

hard to find anywhere else.

The Navy gives you much N VY
more than a job. You'll learn
teamwork and leadership skills. 1 L
You'll build confidence. Earn

respect and develop the qualities ~ ¥oul are Tomorrow.
you'll need to succeed in life. You are the NE‘V)’.
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HOUSTON, TX—NASA re-
searchers are hammering out
specifications for a 21st-cen-
tury lunar lander that would
operate out of the Space Sta-
tion to support a lunar base.
Dhetails were aired at a recent
conference here sponsored in
part by NASA and the Lunar
and Planetary Institute.
The seenario? An orbital
transfer vehiele (OTV) fer-
riez the lander from the
Space Station to low lunar
arbit. After separation, the
| lander touches down using a
| fully throttled 4-engine
| thruster,
Onee on the surface, a fi-
| man crew exits via a pressur-
{ ized tunnel running bet ween
| fuel tanks, The tunnel dou-
bles as an equipment bay and
airlocks with a pressurized
surface rover. The crew
shuts down the lander for a
341].'r|*.'1-r. But before h-.'q‘.':hp
the vehicle, they must siphon

i _
- o '._ 5

remaining fuel into a lunar-
surface ervogenic storage
tank to prevent the sun's
heat from evaporating the
liguid hydrogen, Liguid axy-
gen is less of & concern, he-
cause the lunar base includes

Back To The Moon With Reusable Lunar Lander

a plant to produce oxygen
from moon-surface material.
(n the return flight, the
lander docks with the OTVY,
whieh then aerohrakes into
low Earth orhit.
I'urther maintennnee and

Lander ks docked with pressurized rover [top]. Crewman is seen
replacing engine while, at right, robotic propellant refill vehicle
salvages liguld hydrogen. Lander [above| separates from OTV.

refueling take place at the
Space Station.

Other unmanned landers
would carry 256 tons of cargo
instead of a personnel mod-
ule. A series of such expend-
able landers would have
transported the lunar-base
gshelters prior to the first
manned missions,

What will spark the jump
from concept to reality?
Probably the development of
a reusable, space-based
thruster engine capable of
handling a high throttling ra-
tio. Some investigators feel
that the same engine could
power the OTV, Detailed
simulations of a 21st-century
lunar landing will help define
requirements for the engine,
g0 that technology develop-
ment can begin soon.

Efure Tim Ciode

Assistani Editor: Gregoey T Fope
Contribuso: Mike Filicn

Rk Michols Arthur Wiege
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TECH UFDATE

No-Touch
Bearings

PALO ALTO, CA—Re-
searchers have reversed the
Meissner effect, in which a
repelled magnet levitates
over a superconductor.

Physicists at a Lockheed
lab first lowered a perma-
nent magnet over a super-
conductor, inducing a cur-
rent and eausing repulsion.

When the magnet was
pulled away, however, the
change in magnetic field |§
strength reversed the cur-
rent in the superconductor.
The phenomenon could sus- Grawvity balances superconduc-
pend frictionless bearings.  thee magnetic attraction.

Build Your Own Fly:ter

LO8 ANGELES, CA—
Northrop Corp. has tailored
its computer-aided design
systems into a hands-on ex-
hibit shown most recently at
last summer's Dayton Air
and Trade Show. Guided by a
voice synthesizer, userstapa
touchsereen to pick design
options—such as wing pro-
file, top airspeed and fuel

= economy—and also select S

' mission characteristics.
= Once completed, the plane's
2| performance specifications
! are shown along with several

3-D representations of the
fighter in action.

HOUSTON, TX—At Johnson
Space Center, researchers
are already creating the
Space Station lifestyle,
hatching designs to keep §
space living convenient,
comfortable and safe.

Engineers at the Anthropo-
metrics and Biomechanics
Laboratory use a computer to
simulate Space Station oper-
ations. The programs gener-
ate animated microgravity
scanarios Impossible to re-
produce on Earth. They draw
on videotapes from Space-
Lab and Shuttle flights.

For example, Station occu-
pants sleep in a modified fetal
position, with arms extended.
At work, they float in the so-
called neutral body
Designers of wo rkstation

controls and displays must
take into account kneeas that
swing forward and arms that
reach at different angles.

The programs also factor in
physical changes, such as
heightincreases of 1 to 1%&in.
and thinner legs.

Meanwhile, other engi-
nears are developing the 2-
yd.-dia. centrifuge that will fit
into the Station's Life Sci-

The Human Factor In Space Statlon Hardware r

Retriever shifts unconsclous astronaut into bear-hug retrieval position.  searches, rendezvous and

centrifuge for human experi-
ments. The bigger version
will test whether artificial
gravity can counter physical
deconditioning during long-
duration flights.

And for extravehicular ac-
tivity, engineers are now test-
ing a robotic assistant who
will double as a lifeguard. The
EVA Retriever will fit into a
manned maneuvering unit

By the time the Space Sla-
fion Is ready (sometime in the
& late 1890s), the Retriever will
% have fully supervised autono-
% mous capabilities. That is, it
= will respond to voice com-
mands but also carry out

other complex actions on its
own. The robot will benefit
from multijointed arms and a
variety of replaceable hands.

Planners envision the ro-
bot holding lights and cam-
eras or fetching dropped
tools and equipment. And at 8
ft. tall, the Retriever is big
enough 1o slap a tackle on an
astronaut in the event ol acci-
dental separation.

encas Hesearch Facility. % Johnson Space Cenler re-
The centrifuge will simulate i_ = searchers have mounted a

variable-gravity conditions fo g = Retriever prototype on a fri-

study the effects of weight- ;;E = angular support platiorm that

lessness. : 5 ..f : generates an air cushion to

modeiwilo alorennneripa  $9%e-sed certiuge wl st Computer programs work out (V120 TEICRAHY. Fo-

4%-vd.-dia. S Stati artificlal-gravity theorlies on  simulations of exercise facilities Shutt) P

yd.-dia. Space Staltion  guay animats and plants. located in Space Stationmode, (1@ Space Shuttle.
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I

' Laser Shades
WASHINGTON, DC—
Concerned over the growing
use of battlefield lasers, the
Army and Marines will soon
izsue antilaser eyewear for

SPRING MILLS, PA—
This 3-wheeler may put the hu-
man eaddy out of business. A
belt-worn radio transmitter
broadcasts a §
shortwave sig-
nal at an individual-
ized frequency.
Mounted on each
gide of the caddy

E chassis is a receiver
£| coil. Each eoil con-
ﬁ trols the turning Rear-wheel-driven caddy follows short-
§ rate of one back waveradiotransmitter on golfer’s belt.

wheel, based on the direction | golfer, turning as he turns o - r
£| of the signal. and pacing itzelf up hills and ' i at—
#|  Thus the cart follows the | down valleys. Goggles will also shield against small, low-velocity fragments.

combat troops. The plastie
wraparound goggles will pro-
tect against certain infrared
and visible-light laser wave-
lengths used in weapon
guidance, rangefinding and
target-detection systems,

LIS ARRESY PO

New Phased-Array Eyes And Ears

| WASHINGTON, DC— | laser beams are adjusted so | rors are used lo shorten or
Advanced phased-array | that the wavefronts are syn- | lengthen each laser beam.
technology is one of the hot- | chronized. Fast-steering mir- | The result: Energy deliverad

test research topics at Air
Force laboratories. The aim
is o garner a variety of bene-
fits from clustering receivers
and transmitters of electro-
magnetic radiation, such as
light or radio waves.

In an unusual program at
Kirtland AFB, New Maxico,
optics engineers are fashion-
ing phased-array telescopes.

The project derives from
research into phased-array
lasers, in which the lengths of

:
=
g
2
=

Solid-state phased-array radar aperture |5 tested in anechoic
Aperture combines ransmitter and recelver functions.

from a cluster of lasers is mul-
tiplied rather than added.

The same technology can
be used to synchronize
lightwaves caming into a
cluster of telescopes, en-
hancing resolution.

The hardware may find its
way onto both astronomical
telescopes and spy satellites.
In addition to the leaps in res-
olution, phased-array optics
pay off in improved reliability
since telescopes back each
other up in case of individual
fallure. Clustered telescopes
would also make unneces-
sary the ical strug-
gle of creating huge mirrors.

Meanwhile, engineers at
the Avionics Laboratory at
Wright-Patterson AFB re-
cenlly tesled a next-genera-
tion aircraft radar system
developed by Texas Instru-
ments. The solid-state
phased-array system prom-
Ises to fix radar's vulnerability
to single-point failures. In
phased-array radar, banks of
electronic elements trans-
mit or receive in saguence,
sweeping back and forth
without moving parts.

The key to the new system:
an integrated electronic ar-
chitecture that allows individ-
ual transmitter/receiver ele-
ments to back up each other.
The technology will be used
chamber. N the Air Force's Ultra Reli-

" able Radar (URR) program.

SDi
Super

ELSEGUNDO, CA—Sen-
sor technology continues to
pace strategic-defense prog-
ress. The latest development
is a longwave infrared sensor
for SDI experiments on
board a modified Boeing 767
known as the Airborne Opti-
cal Adjunct.

Longwave infrared radia-
tion (LWIR) is characteristic
of ICBMs during their mid-
flight trajectory. The LWIR
gensor will fit into a telescope
trained over a wide field of
view toward space.

Previous infrared sensors
were seientific instruments
aimed at narrow fieldz of
view. The new sensor's ad-
vances include a thousand-
fold increase in optical reso-
lution and real-time signal
processing. Detectors and
telescope mirrors are chilled
with liquid helium.

HUGHES o=

Zinc selenide viewing port of
LR sensor.
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There's no mistaking the sophisticated,
aerodynamic design of Ford Tempo. And there's
no mistaking the fact that the All-Wheel-Drive
Ford Tempo is engineered to offer you some-
thing extra for demanding conditions: road
gripping all-wheel-drive traction. At the touch of
a button.

All-Wheel-Drive Tempo also offers a spa-
cious, driver-oriented interior. Front-wheel drive.
Four-wheel independent suspension. Power-

Buckle up-together we can save lives,

assisted rack and pinion steering. Plus a very
sophisticated multi-port electronically fuel-
injected engine.

So not only does All-Wheel-Drive Tempo
look and feel good...it also performs. Even
when ordinary sedans are under the weather.
Transferable 6-Year/60,000-Mile
Powertrain Warranty.

Covers you and future owners, with no
transfer cost, on major powertrain components




for 6 years/60,000 miles. Restrictions and
deductible apply. Also, participating dealers
back their customer-paid work with the Lifetime
Service Guarantee. If a covered repair must be
fixed again, the repairing dealer will fix it free
for as long as you own your vehicle. Ask to see
these limited warranties at your Ford Dealer.

Ford. Best-built American Cars...eight

years running.
Based on an average of owner-reported prob-

lems in a series of surveys of '81-"88 models
designed and built in North America. At Ford
"Quality is Job 1.

Ford Tem
All-Wheel-Drive

Have you driven a Ford...lately? @
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NASA's Performance Engine

FASADENA, CA—Fuel ef-
ficiency is becoming a major
consideration as NASA
pushes for an ambitious plan-
etary exploration agenda.

At the space ageney's Jet
Propulsion Laboratory and
Lewis Research Center, re-
searchers are testing a new
high-performance rocket
combustion chamber made of
the rare metal rhenium.

Conventional rocket
chambers are forged from

stainless steel. During com-
bustion, some of the propel-
lant is wasted becanse it lines
the inner wall of the chamber
to prevent the steel from
melting in an effect known as
film cooling.

But rhenium, with its
much higher melting point,
will support more complete
combustion. In conjunetion
with the program, NASA
contractors have developed a
propellant injector that

PR ILLLISTRATION BY ADOLPH BROTMAN

Trackin
Train 'I'rc?ch

NEW YORK, NY—Faced

with a future of gridlocked |

traffic, local planners are pay-

ing increased attention to

new rail technologies lore- |

lieve road

One near-term solution

might be M-Bahn, a low-
speed magnetic-levitation
system now operational in

West Berlin. Unlike high- |

speed experimental maglevs
(see “Superirain," page 78,
June '88), the M-Bahn vehi-

cle doesn't break contact with

Magnetic lft sim-

sprays fuel into the center of
the chamber, to decrease un-
necessary film cooling.

One drawback: hot rheni-
um is prone to oxidization. To
prevent that corrosion, re-
searchers plan to use chemi-
cal vapor deposition to line
the chamber with another
rare metal, iridium, which
resists oxidation. The mate-
rials will allow engineers to
stick with existing engine
technology while increasing
spacecraft payloads.

—

Lift is provided by the at-
traction between magnets on
the undercarriage and two
electrically charged wind-
ings. Current traveling
through the same windings
provides propulsion.

The guide wheels keep the
train on track and also hold
the magnet-lo-winding air
gap constant. A large spring
also siabilizes the air gap by
compensating for variable

er load.

Flight Train roars along highway median strip.

VERTICAL
GLIDE
WHEELS

AR-GAP
CONTROL
SUSPENSION

Interestingly, the on-board
magnets aren’t the electro-
magnets of other systems,
bul permanent magnels.

Benefits of using permanent
magnets include reduced en-
-::.:-ﬂlrm POMVER a.m m“mn-pﬁnn ﬂrd mﬂjn..
tenance of lavitation in case
Y
{ Q&ﬁ% POWER of power failure,

Developed by the West
German industrial colossus
AEG, M-Bahn will make its
U.5. debut in Las Vegas,

TRAIN-POSITION
SENSOR

EMERGENCY ESCAPE“ii
WALKWAY

shuttling passengers be-
tween the convention center
and a downtown location.

Meanwhile, a South Flori-
da inventor has patented a
different breed of levitating lo-
comolive.

Known as the Flight Train,
George Bell's invention relies
on aseries of stubby wings on
the roof of each car to provide
aerodynamic lift. Tracks run
along all sides of the train,
which carries magnetic sen-
sors that move through
grooves in each track. Re-
tractable wheels deploy at
low speeds or in emergen-
cies.The sensors pick up any
deviation in movement and
feed data to a central comput-
ar, which then controls flaps
on wings to keep the train
steady. Reaclion-control
thruslers also supply correc-
tive forces. Power is provided
by a rear-mounted jet engine.

=

TRATION BY DEAR ELLIS

1L

{Muore Tech Update on page 33)
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Nintendo

A. POWER VIDEO GAME SET 14399
Control deck, power pad, controllers,

light gun, triple game pak!

Nintendo
B. ACTION VIDEO GAME SET | sn
99

Fantastic graphics! With control deck,
controilers, light gun, double game pak.



Looking for the hot
new games at super
low prices? You've

found 'em! Come to
Toys ‘R’ Us for the
best selection of
Nintendo video hits
from Konami and
Ultra. . .we have
truckloads of new
titles arriving daily!
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We've got the
hot new games
for your
A Nintendo
system!

Hent Rallye

BOYS' 20" BOYS® 20"
FUSION 500 ' INFRA-RAD BMX
Totally redesigned | Frontfiear caliper
frame! Stem- : - brakes, coaster brake
mounied console vl | 5 Mew disc sprocket
shifter, & speeds! P\ i - with deluxe graphics
Freewheal. Modified, ; =N = Lifetime frame warranly
low-profile handlebar i i i Made in USA

Railye - e EFDDTEHSi .
: 4 iftean super siyles
ﬂ:EgFSEEzlg o c".?hocrsa from! Mag

or spoke whaels,
OUTBOUND BoS® o Girk" desian.
Heavy-duty mountain |
bika frame with
lilatime warranty
Made in USAI

10899




SEGA MASTER SYSTEM
Advanced video game systam with
power base, light phaser, control
pads, two-game cartridge!

SEGA GAME CARTRIDGES

CHOPLIFTER . .. v o v v e snns 32.99
GREAT FOOTBALL ........32.99
ALIEN SYNDROME ........34.99
AFTER BURNER .......... 49.99

Great ,\l'l:-l-'h
Football - Burner

ATARI 7800
VIDEO GAME SYSTEM

Superior graphics and sound; plays
all 2600 and 7800 softwara!

ATAR|I GAME CARTRIDGES

KARATEKA . ............. 19.99
HAT TRICK ..............19.99
BASEBALL .. Lol i 19.99
DESERT FALCON ......... 18.99

7800

KarRatekx
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ye Tyco
RADIO CONTROL HADIO CONTROL LAMBORGHINI

TURBO PORSCHE 911 COUNTACH
Turbo transmitter wnh 65" World's fastest! Two muturs
rangp E functmr‘l ﬁ.ga*-: 8-up. with twin turbo power,

8-V, aigh ad) cnn_trul fum.lton'?- Ages E -Uup.,

inclishad]

FuRE©O L
-r"'l::l:f e L L
MAGNUM —
440 X-2 ' e
NITE GLOW
RACE SET

60" Championship
track with six
exclusive racing
featuras! i
Ages T-up

___________

Main Bobale .- 500
4900,



Lionel

HEAVY IRON ELECTRIC TRAIN SET

18998

WITH GEOFFREY CAR

Six-unit .027 gauge set with die-cast
loco. working crossing gate. Best of all,
though, is the collector's Toys "R’ Us
car, in full color! Ages B-up.

~ Lionel
CANNONBALL
EXPRESS
TRAIN SET

Six-unit .027 gauge set with
2-4-0 steam engine and
accessories. Ages 8-up.

Lnef
RAIL BLAZER
TRAIN SET

027 gauge with 0-4-0 steam
switcher. Over 50 pieces
in alll Ages 8-up.
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TUHBD PANTHER

ar with spikad

MK Y
e

TalieT Y
o

0 Nikko

RADIO CONTROL HAWG
All-terrain monster truck with two

Mabuchi motors! Electronic torque-
splitting sysiem. Ages B-up.

(Ten AA baiteries Pol iInciudsd)




Entertech
BLASTERS “‘SATURATOR"

Shoots monster blasts
of waler in shotgun or
jetstream mode, up to 35'

Ages T-up.

LJN
THE GLOOPER GAME SET

Shoots wacky gobs of gloop up to 25°)
Green and purple oozy, slimey liquid
sticks to anything, then wipes right off.
Ages 5-up.

!

LJN
JAMMIN' JETS

Powerful water-thrusting
engine, soars to 100', and
glides back to ground!
Ages B-up.
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- Marchbox
SUPER CHARGERS

Monster truck assoriment! Ages 4-up

SUPER COLOR CHANGERS

Twalve hot cars change colors

| Includes car wash, spango AgLs 4. up

Matoihbox

SUPER CHARGERS
COMPETITION ARENA
Also a carrier! Ages 4-up

{Trucks sald separaielyl

o '559

—— g
——E— _. ; T W \

e ¥
<=

Each

3 2-PACK

Maichbox
MOTORCITY PLAYTRACK DELUXE

Comes with fully equipped
gas and service station 99
and ""miles" of track.

Agss G-Up. (Cars sk separately)

Galooh
ARMY GEAR M-16
WEAPONS ARSENAL
Rille breaks down inlo

a fortress! Figures included.

2499

Galoob Galoob

A, WATCH/MISSILE B. PISTOL
Pivoting crane and hook, ag 3-level silo with firing an
blas! shield, weapons, plus sound, figures, lift-to-launch
figuras! Ages S-up. crulse missile. Ages 5-up.

Galoob Galpob
C. SEARCHLIGHT/ D. COMBAT TROOPS
AIR DEFENSE 1755 20-pack! Bendabie 399
Helicopter gunship, plus i include 10 good.
10 bad. Ages S-up.

figures! Ages S-up.




BASKETBALL

COLLECTOR'S STAND. .., .........9.99

Kennar
A. BONE AGE PLESIOR 999

Becomes rolling atfack car or jail, with claw-
like, capiuring fins, and figure! Ages S-up

B. BONE AGE DYNACUS Bga

Converts 1o arillery launcher
with shooting tail, plus figure!
Ages 5-up.

C. BONE AGE TRITOPS

Trnceratops replica transforms;
with caveman Tund! Agaes S-up

1899

Kenner
A. M.A.S.K. SKYBOLT

Jat fighter converts (o turbo speed jel plane
and air thruster, with figure! Ages 4-up

Kenner

B. M.A.S.K. STILETTO

Sports car converds inlo awasome rakd
plane and fast attack chopper! With figure
C. M.A.5.K. VENOM BARRACUDA

Jal oycle converls 1o |2t glidar and booster
cycle, with hgure! Ages 4-up
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Largn mobile mulb-leve nlﬂ:ﬁm il Undarwaler sub detaches from

Hasbro
a G.I JOE MOBILE CGMHAHD n C. G.I. JOE COBRA BUGG
accessories, diver figure 44’

main vehicle. With weapons,

Hastro
laﬂ £ G.1 JOE FIGURES

figure. Ages S-up,
';Hlt‘-‘m — - v it In:iuuu wBapons m’mh
more. Includes 24“ D s a0 1 99 af-m devestator with scout
pilot, Ghostrider. oy 3 vehicle and figure. Ages 5-up.

Hasbro

4. TAANSFORMERS PRETEMDER VEHICLE

Free-rolling baltle cars open Ilsg
o reveal robols! Ages S-up

B. TRANSFORMERS PRETENDER
Actual sction |-'Q|.H'(‘-'H- disassemiile 1o reveal aas
a 1'H'I!'|:1|l:.""'|'|-""; rabol? RHEH Sup

Hasbro

C. TRANSFORMERS PRETENDER BEAST asg
Shall splits open to reveal robot

animal insids! Ages S-up

Hasbro
POGO BAL BLASTER

Performance Level |l for
an even better bounce! Hot
new colors. Ages B-up.

JR.POGO BAL ......c000000 9.99




Ohio Art
ETCH-A-SKETCH
ANIMATOR 2000

Portable drawing animation game

computer with 30 functions and
196K memory! Ages 6-up.

{5l AA balteries, cartrdge nal ncludaed)

13998

ANIMATOR 2000
GAME CARTRIDGES
= Putt Nuts

= QOverdrive

* Fly By

* Memory

2899

Ohio Art
ETCH-A-SKETCH

ANIMATOR
Brings drawings to lifel
12-frame memory creates

Eiuturﬂs. Ages B-up,
Gl AR Baleras nal inoluded)

4908
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Games Gang

PICTIONARY Il Games Gang Games Gang

CARDS lgg PICTIONARY 499 BIBLE PICTIONAR 499
Double the fun! 2500 The game of charades With spacial Biblical
words in need of a y -

you play with a pad and phrases, namsas and
party. Agaes 12-up pencill Ages 12-up references! Ages 12-up

ST X - gyl
o TN W
g L R
L E =

.. ‘;ﬂ
BAL'?'%.‘..??f"‘ ik

BLUFFINGOA




oull

The mystery face game

: , JENGA GAME
and bulld in this land- Take on the louchy task of
ng game of luck and parrelad baitlo keeping the tollering tower
ortune! Ages B-up. from toppling! Ages &-up.

19% 13 e

L

Milton Bradley
TUBA-RUBA

Wrap your tuba-ruba all
around, shake and slide
the marble down, down,
down, to the other end!
Ages B-up.

v LT o N S A e ——— — -
T ok o T ) [ T T T T T T, T
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I'H i ﬁr&mu I:s
fire-braathing pitfal
and panlai Ages T-up.

1899

MILTORM
BRADLE Y
'

5 Exzmmva Ear;zes

WIN, LOSE OR DRAW SCREAMING EAGLES

High speed game of skatching It isn't over until only one sur- F

and uessing! Home varsion of vives! Action-packed air assaull tun, with the EierMlhﬂ’.'
w. Ages 12-up. game. Ages 10-up Ages 6-up

189 148 {2

Milton Bradley

. showdown where the fun is

fast and furious! Ages 6-up.

. CROSSFIRE 399
Get ready for a sharp shooting
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il.'.'mmmies Get Smarter

| NEW YORK, NY—The intelli-
| gent manneguin has arrived,
ready and willing to serve as
a human stand-in for
military and medical
research,

At Holloman AFB,
New Mexico, 8 dum-
my named ADAM
will test the Air
Force's experimen-
tal CREST ejection
seat. Buffeted by
speads over 800
mph, ADAM will gject
from a rocket sled to
see how a human oc-
cupant affects the
CREST seat's aero-
dynamics. The seal
ADAM [right | has
gravity and mobillity.
Eddie {below] ks

LIS AR FORCE PHOTD

STANFORD PHOTOD

will rely on reaction control
thrusters to lift a pilot out of
the plane’'s way and shelter
him from windblast and G
forces.

ADAM (short far Ad-
vanced Dynamic Anthro-
pomorphic Mannegquin)
has been built with a so-
phisticated joint system
and a network of sensors
and telemetry circuitry.
He will relay 1000 sam-
ples per second, fo
datermine wheather
erratic body move-
ments will hinder
CREST's perlor-
mance.

Meanwhile, at the
Army's Dugway
Proving Ground,

"Manny” will be
trying on protective
clothing and venturing into
dangerous environments.
Built by Battelle's Pacific
Morthwest Laboratories,
Manny may be the most hu-
man-like mannequin ever de-
veloped. He can walk, bend,
squal, crawl—even breathe
and sweat.

A cable running out of his
back hooks Manny up o a
computer that controls his hy-
draulic joints. His flexible skin
has pores through which wa-
ter is squeazed, and a tube
opening at his mouth and
nose dispenses moist air,

And at Stanford University,
sludents and physicians can

Manny can breathe heavily and work up a sweat.

practice administering anes-
theslia on a dummy named
Eddie Endo.

Eddie breathes through a
tube running from his wind-
pipe to ltanks of oxygen and
anesthetic gases. An exler-
nal ventilator pumps the gas-
es in and out ol his plastic
lungs. Inside his torso, elec-
fronic components simulale
blood pressure and heart-

P ILLLPETRATION B D ALIGLIRSEY

| Rig straddles bows, ready for deployment on support platform, even in inclement weather,

rate, while sensors on his arm
measure gas levels.

Dr. David Gabo, Eddie’s in-
ventor, sels up imaginary an-
esthetic ermors an a8 computer
that controls the gas llow,
Monitor readings show the el-
fects of the mistakes on Ed-
die's vital signs. Students
must react quickly, adjusting
the gas 1low before Eddie
expires.

Giant Oil Cat

THE HAGUE, NETHER-
LANDSE—Naval architects
at Allseas Engineering are
planning to ereate the
world's largest catamaran by
connecting two 1000-fL, il
tankers, Ol vigs will it he-
tween the twin bows, sup-
parted by eross beams, The
beams in turn rest on steel
tanks that float ingide larger
witer-filled tanks

The water tanks can bhe
filled ar drained to raise and
lower the Fig in plaee,

In addition, the tanks’ wa-
ter serves Lo keep the rig sta-
ble during deployment in
choppy seas. Tu|

A\
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ELEC TRONICS

BY STEPHEN A. BOOTH

How We Test—And Why

PEN A typical issue
of POPULAR ME.
CHANICS, and you'll

find quite a lot of material
concerning tools. Our Home
and Shop articles regularly
evaluate and review the lat-
est tools—while features
such as the “Shop Tech-
nigues" and many building
projects suggest worthwhile
ways to use them. On the
Automotive side, "Saturday
Mechanie” provides a similar
service,

You probably don't think
of “Electronies” stories in
connection with tools, but
that might change with this
month's issue. It contains our
first-ever lab tests of elee-
tronies equipment (“Cam-
corders On Trial," page 72),
and we hope you'll use the
test report as a tool when
you're shopping fora video
camcorder—or advising a
friend on the matter. Let me
explain why we see the test
report as a tool.

For some time now, Popu-
LAR MECHANICS has consid-
ered lab-testing for consum-
er electronics products.
Publishing lab tests is easy
enough to do. But as in all
such matters, our primary
consideration is: How will
the tests serve our readers?

At any given time, there
are hundreds and hundreds
of electronics products on the
market. And, like cars, the
models change each year.
This makes comparative
Lesting virtually impossible,
Evenif you eould test a single
product category over the
course of & year (all the 100 or
so cameorders, for example),
readers would have to wait
12 months to have all the
comparative data in hand. By
that time, a whole new gen-
eration of products would be
entering the marketplace.
Herein lies the frustration of
testing.

For our first lab reports,

we might have tested five
different electronice prod-
ucts, for example, a VCR, a
TV, a compact disc player, a
loudspeaker system and a car
radio. But such arbitrary
testing would not provide
you, our readers, with very
useful information. The test
results would be out of con-
text: A report onthe Brand X
loudspeaker and Brand Y
television would tell you only
how those particular items

e s

ly, we've tested five video | Bethel, Connecticut,

cameorders, each of a differ-
ent format (Super VHS and
VHS-C, 8-mm, conventional
VHS and VHS-C). By test-
ing the formats eomparative-
ly, you will be able to learn
the pros and cons of each.
This is why we consider
the lab reports a tool. Al-
though the test involves
camcorders from Olympus,
Toshiba, Canon, Sharp and

Tops in the test: APEL's John Kiefer |left] and President Frank Barr.

performed—not how they
compare with others of the
same type. The same applies
to video camcorders, which
comea in five different operat-
ing formats. Had we chosen
to test five models of a single
format, Super VHS, for ex-
ample, you'd have no point of
reference from the other four
camcorder types,
Camcorders are the hot-
test item in consumer elee-
tronics today. Nearly two
million households pur-
chased one during 1988. In
our experience, the greatest
apprehension that would-be
buyers suffer is over which
format to select. According-
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view it as a contest among
the five. Instead, use the
comparative results to match
a format to your needs.
Then, because each cam-
corder tested here is an ex-
cellent example of its format,
use its performance results
as a standard to judge other
models of the same format
that you might encounter
when you shop.

Onee we decided on a test-
ing policy that would give
you the most bang for your
buck, we had to find an inde-
pendent test lab that could
deliver the goods. Enter the
Advaneed Produet Evalua-
tion Laboratory (APEL) in

APEL has a long and dis-
tinguished legacy in elec-
tronics testing. Until recent-
ly, it was known as the CBS
Technology Center, and un-
der the direction of Frank C.
Barr it established the indus-
try's highest standards for
testing. When CBS decided
to sell the lab, Barr made a
bid and set up shop indepen-
dently, He and test techni-
cian John Kiefer now train a
highly expensive and state-
of-the-art battery of test
equipment on virtually any
electronics product a client
would want to test, In addi-
tion to PM, these clients
include large national retail-
ers, magazines such as Good
Housekeeping, even the 1.5,
military, In fact, APEL's ex-
pertise is so highly regarded
that manufacturers them-
selves often visit the lab to
learn better ways of testing
the products they make. We
figure we're in good company
—ani g0 are you,

In issues to come, you ean
look forward to more test
reports. I, for one, will look
forward to working with the
APEL staff. Most of the

| time, we'll follow the com-

parative format of this
month’s report. But we won't
hesitate to put individual
products under the 'scopes
—especially when they
promise technological break-
throughs, Meanwhile, we'll
continue the hands-on prod-
uet evaluations you've come
to expect from our regular
electronies articles.

News Flash

As we go to press, Canon has
Jjust introduced the first film-
legs, electronic still camera
for consumer use, priced be-
low 800,

Tuneinto next month’s eol-
umn for a full report on the
RC-250.

{(Please turn to page 36)
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ELECTRONICS | Continued from page 35)

Mitsubishi’s portable
cellular phone can fit
in your pocket.

Pocket Phone

Mobile cellular tele-
phones are getting
more mobile still.
Mitsubishi's latest,
the Model 800, mea-
sures just about 7
in. high = 3in. wide
and an inch deep,
while weighing in at
19 ounces,
Despite its di-
mensions, the
phone is no light-
weight when it comes to features. The
unit affers 852 channel operation
—which means that compared to older
eellular phones, it has access to 25 per-
cent more radio spectrum in markets
where expanded serviee is available,
You ean leave your little black book at
home, too, This battery powered phone
has a 100-number memory built in. You
can aceess the directory by name or
phone number, and see it displayed on
the liguid-crystal screen. At thisrate, it
won't be long before an answering ma-
chine comes built in!

Hand-Me-Downs

Liast month, we reported on JC, the
Jumiar Computer, for kids (“Electron-
ies," page 47). Okay now, your kid ei-
ther has grown up, or is a kindergarten
Einstein who needs a real computer,
You still don't want the whiz-kid mon-
keying around with your computer, and
the price of & new entry-level rig is still
too steep. You might investigate the
used-computer market.

That's how one of our readers is intro-
ducing his youngsters to the world of
computing—aon a shoestring budget.
(We learned of this through our “Hot-
lines" eall-in program, whereby readers
speak directly to our editorial staff ev-
ery Wednesday from 3 p.m. to 5 p.m.)

Aecording to our correspondent, the
used-computer market operates very
much like the used hi-fi market. We're
not talking about buying a PC from an
individusl through a classified ad in the
newspaper or 4 notice on the supermar-
ket bulletin board. Instead, the seller is
usually a new-computer retailer whose
service department has reconditioned
or tuned np a used machine, and who of-
fers o warranty of at least 90 days (and
possibly an extended-warranty con-
tract as well). A warranty is a good idea,
because even though the computer it-
self has few moving parts, there are
enough mechanical components in the
kevboard, dise drive and printer that
might fuil from previous abuse, overuse
or neglected maintenanee,

Besides getting your kid a PC cheap,
apreviously owned computer might bea
cost-effective way to get yourselfa
backup system, a unit you can use away
from the job, or, just test the waters,
without committing to the full price.

If you've got no interest in comput-
ers-for-work at all, but wish to graduate
from videogames to more sophisticated
computer-simulations of sports and oth-
er entertainment programs, a used PC
might be the way to go. In fact, once
you've read about the great sports simu-
lations eovered in this issue ("Comput-
ers,” page 66), vou'll see that computers
can be fun.

You'll find sourees of used computers
locally, through newspaper ads or the
telephone directory. Meanwhile, here
are some mail-order phone numbers.,

Specializing in reconditioned Apple
equipment is Sun Remarketing, (800}
#21-3221. Carrying multiple brands are
Exel Computers, (203) 325-1408, Com-
puter Interchange, (201) 890-9090, and
Wolff Computer, (212) 307-6545.

Instant Energy

Well, almost . . . Everything's moving
faster these days, and rechargeable bat-
teries are no different. Eveready Bat-
tery is just introducing its Quick Charg-
ing line of battery rechargers that eut
refueling time in half, to 7 from 14
hourz. The innovation comes in re-
sponse to the proliferation of battery-
powered devices that use rechargeable
NiCd cells—everything from portable

New batteries from Eveready recharge In
only 7 hours—half the normal time.

power tools to pocket TV sets.
Meanwhile, Eveready has launched
another first. It will sell lithium batter-
ies in the popular AA (1.5-volt) size that
gecounts for half of all battery sales.
Lithiums should last twice as long as
alkalines, and have a 10-year shelf life.

Boob-Tube Hits 50
We take it for granted today, but televi-

slon was a wish-list item in 1939, when
RCA demonstrated the first broadeast
at the New York World's Fair. PM cov-
ered it then—and we'll be eelebrating
TV's b0th birthday in feature articles in
1989. If you're visiting the nation's capi-
tal, be sure to see the year-long “TV At
50" exhibit at the Smithsonian Insti-
tute's Museum of American History. PM

POPULAR MECHANICS ® DECEMBER 1988



EOPLE WRITE TO PENNZOIL
Straight answers from the automotive experts.

Kerosene Flushing,

Q. Every 3,000 miles, I change the
oil and filter on my Cadillac. It has
97,000 miles on it. Before this pro-
cedure, | flush the motor out with a
mixture of oil and kerosene, and let
it run about three minutes. Then [
drain the old oil and change the filter.
Is this a good practice?

W.P., Longmont, CO
A. You're taking good care of your
engine by changing the il and filter
at 3,000 mile intervals. There is
no reason to flush your engine. A
solvent such as kerosene has few
lubricating qualities, is too thin to
cushion engine parts and can present
a fire hazard if used in a hot engine.

Viscosity Confusion.

Q. How does multi-viscosity oil
function? For instance, considering a
common 10W-40, does the viscosity
vary evenly between a range of
SAE 10W and SAE 40, depending on
the temperature of the 0il? Or does
the viscosity rapidly change from
SAE 10W to SAE 40 and vice versa
at a certain temperature?

I.R M., Portland, OR
A, All vils thicken in cold weather.
Multi-grade oils, like SAE 10W-40,
contain a special additive which
helps them resist thickening at low
temperatures. In fact, SAE 10W-40 is
just as thin at low temperatures as
SAE 10W, and just as thick at high
temperatures as SAE 40. Remember
that temperatures affect multi-grade
oils less than single grade oils. 50
with multi-grade oils, you have the
best of both worlds: easier starts in
winter—and better high temperature
protection in summer.

“HD" Inquiry.
Q. I notice that some Pennzoil motor
oil products carry the letters “HD"

Ey Don Johnson

Vice President, Product Engineering
Pennzoil Products Company

on the label. Does this mean “heavy
duty” or "high detergent”?

M.L.B., Rocky Mount, NC
A. Actually, “HD" is the tradename
we use for our single grade motor
oils such as SAE 30, SAE 40, etc.
“Multi-Vis" is our tradename for
multiple grade oils such as SAE
10W-30, SAE 10W-40, and the like.

Help Wanted.
Q. I recently purchased a 1988 Pontiac
Bonneville LE with the 3, 8-liter
engine. | would like to use Pennzoil
Multi-Vis 10W-30, (APl Service SG/
CD) but the owner's manual recom-
mends the use of energy conserping
oils. Is Pennzoil Multi-Vis 10W-30 an
energy conserving oil? How can 1
tell by looking at the label?

R.N., Ringsted, 1A

A. Pennzoil Multi-Vis 10W-30 is an
“energy conserving” oil. Refer to
the lower right corner on the back
label of the bottle and find the
round symbol. If the oil conserves
energy, the lower half of this
symbol will contain the words

“ML

“energy conserving.” This means
the oil has passed certain tests and is
found to improve the fuel economy
of an engine.

EDITOR'S COMMENT ESG
Regarding the last ques- ‘#i *g‘
tion—I would liketo [ B
expand on the API Seal ‘%%,

of Approval. This sym- Wx
bol is a service mark of the

American Petroleum Institute (API),
and is licensed to motor oil marketers
who certify that the oil in their
package meets or exceeds indus-

try standards,

The top half of the symbol indi-
cates the APl Engine Service
Classification Category. The two-
letter designations, (i.e., “SG")
represent the type of engine the oil
can be used in, and the performance
level of the oil. The “S" stands for
“Service”, (gasoline engines) and the
"G" represents the performance level
of the oil. “SG* is better than “SF”,
which is better than “SE”. The “C*
stands for “Commercial®, (diesel
engines) and the “D” represents the
performance level for diesel applica-
tions. Always use the motor oil
recommended by automobile manu-
facturers in their owner’s manuals,

The center of the symboaol is
reserved for the Society of Automo-
tive Engineers (SAE) viscosity grade
of the oil,

WE'RE OPEN TO QUESTIONS
about motor oils, lubricants and engines,
But, you can lell us a few things, too.
Maybe you've discovered something
interesting about motor oils or lubricants.
O you have a special reason for being a
Pernzodl fan. We would like to hear from
you. Write to; Don Johnson, Permmzoil
Products Company, P.O. Box 2967,
Houston, TX 77252-2967,



CAR CLINIC

BY MORT SCHULTZ

The Higher Authority

HE MANUAL for
m_!,r 1987 Buick Sky-
hawk says to use
SAE 5W-30 oil, Two reliable
gources claim that SAE 5W-
30 oil iz too light for the type
of driving [ do, and 1 should
use SAE 10W-30 all the time.
I average 2000 miles a
maonth, traveling between 50
and 65 mph at least 50 per-
cent of the time and between
B and 65 mph at least 25 per-
cent of the time. Should 1
switch to SAE 10W-307
DAVIDJ. RAY
VALLEY STATION, EY

The ultimate reliable source
for this question is Buick, and
according to Buick, your
sources may not be as reliable
as you think,

The number 30 indicates
the viscosity (thickness) of the
ol at normal engine tempera-
tures. On the highway, with
the engine al normal operat-
ing temperatures, it doesn't

Cold Heat

cora. Guess what?

“"The Ileaves
and bugs that had
accumulated for
years inside the
box were prevent-
ing air from flowing
properly through
the heater core,"
Tom says. Clean-
ing up the matter
resulted in a wel-
comed strong
blast of warm air

38

“While stationed at Ft. Wain-
wright, Alaska, | owned an older
model car which didn't give much |
heat from the heater,” Sgi. Tom
Cocker writes. “This is a notice-
able inconvenience when driving to work in an Alaskan win-
ter.” After going through the usual checks (flushing the coaol-
fng syslem and replacing the thermostat) he removed the
cover from around the heater core lo replace the heater hos-
e5. While the cover was off, he decided to

check for a corroded, leaky heater

matter if your engine is filled
with SAE sW-30 or SAE
10W-30,

A SW-30 ail will give the
best starting performance in
cold weather and maximum
fuel economy. The fuel econo-
my difference, if you notice it
at all, isn't much, butitisa
factor.

Let's be specific. If your
Skyhawk engine is not
equipped with a turbocharger
and if the ambient tempera-
ture is not expected to exceed
100" F before your next oil
change, the oil preferred by
Buick is one with a viscosity
rating of SAE 5W-30 and
APl iAmerican Petroleum
Institute) designations SF
and CC, SF and CD, 8G and
CCor SG and CD,

Do not use an pil identified
by an SF or 8G designation
alone or only by the designa-
tions CC or CD, If the ambi-

ent temperature is expected lo
axceed 10" F before vour next

"T"NCAR

oil change, Buick recom-
mends that you use an
SFICC, SFICD, 8GICC or
SG/CD ol having a viscosity
rating of SAE 10W-30.

Finally, for a nonturbo-
charged engine if the ambient
temperature is expected lo ex-
ceed 10(P F, but is not likely to
go below 40° F between oil
changes, you have the option
of using an oil having a vis-
cosityrating of SAE 30 rather
than SAE 10W-30.

If your Skyhawk engine
has a turbocharger and the
ambient temperature be-
tween oil changes is not ex-
pected to exceed 40F F, use an
SF/CC, SFICD, SGICC or
SGICD oil hoving a viscosity
rating of SAE 10W-30—no
ather. If the ambient tempera-
ture is expected to exceed 40°
F,usean SF/CC, SFI/CD,
SGICC or SGICD oil having a
viscosity rating of SAE
30—no other.

So, if vou feel better about
it, use SAE 10W-30 all-vear
rownd, There won't be any il
effects, but neither will there
be the benefits that SAE 5W-
30 provides.

Can't l(eeP
A "Secret

I recently received Recall
Notice BTEG4 from Ford Mo-
tor Co. regarding my 1986
Ford Ranger which has a 2-li-
ter engine. Neither the deal-
er nor the Ford zone office
will tell me what this is all
about. The dealer says [ have
to leave the vehicle for two
days which is difficult, be-
cause | use the truck for
work. Why is everyone being
sosecretive?
M.H. DEFFENBAUGH
MEMPHIE, TN

There is supposed to be a
warning light in your truck
that begins to glow at about
60,000 miles. When this hap-
pens, the truck is supposed to
be brought to the dealer to

have a new EGR valve in-
stalled and the oil and oil fil-
ter replaced,

Your Ranger, however, ap-
parently got away without a
warning light having been
installed. This has led to Re-
call Notice 87TER4,

To atone for having acci-
dentally failed to equip your
truck (and others) weth the
warning light, Ford is pro-
viding a new EGR valve, oil
filter and oil at no charge
when you bring your truck in
for the 60,000-mile service. (If
your truck has not reached
the 80,000-mile mark, you
can postpone having the ser-
vice done uniil then.)

As far as that other matter
goes, are you sure you didn't
misunderstand what the
dealer said regarding how
long it will take to do this ser-
vice? Two days is awfully
long, Two hours is more like
it. If he can't do the job within
a reasonable period, keep in
mind that any Ford dealer
should honor this commit-
ment, Try another.

Three's His
Lucky Number

My 1887 Chevrolet Celebrity
2.8-liter engine starts in the
morning, but stalls when put
into gear. It will do this once,
twice, or at most, three times
before it catches. It then
starts and runs fine the rest
of the day. The dealer has
tried his hand at repair sev-
eral times, but the only part
that's been replaced has been
the fuel filter. This is the
third time I've written you
over the years and never got
aresponse. How about giv-

ing me a break, Mort?
ALBERT WEGNER
MORAVIA.NY

I apologize to you and others
who write and don't getf an-
swered, Given the space
available to “Car Clinic,"”

(Please turn to page 40)
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WHY AMERICA’S N
HAVING A CHANGE
OF HEART.

’ . — =

W Ford gives you 145 HP from [ "% Chevy” gives you 160 HP from

Sl the same basic in-line six ' U a modern Vortec V6 with
you've seen for years. Swirl-Port Fuel Injection.

And while you're looking, notice the half-ton Chevy’s bigger, heavier frame. The advanced double
A-arm independent front suspension. bigger base payload, greater cab room and two-tier load advantages
Ford doesn't offer

In fact. come see all the advantages of the first all-new full-size pickup introduced in this decade, on display
now at your Chevrolet® dealer’s. Everybody else is.

V'Y AT/ f
THE /S22 0T veéal or AMERICA £—,_~7 TODAY’S CHEVY TRUCK"
A L;. - e 2
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Joy ]. Giving the Very Best
Remember thiose few dmes when you
cimie uprwith the perfiec gift* The rectpicnt

wits s overwhelmed he kep asking how you

krirw,

That's the eflect Passport and Escon
Iave an drivers, because drivers know what
thie experts say shout mdar detecuons,

v anid Diyiver hias wested radar devec
1o 0% times in the fast ren years, and we've
comme out on top each tdme. In 1987 they
even called us “the leader of the radar detec

For the driver on your list, no other
gift is a5 sure 10 pleise.

tor industry!” And Road & Theck has rated
us “the leader in detector technology!”

Overwhelm your

Five reasons this season for

e
_]m?) Incredibly Easy Shopping
Jusst gl ves tol]-Frese § 1-BO00-543- 1608,
Yool v e farms, purking hassles, pushy
crowds, and long lines
Iresteaic] youn 'l Tind a fnendly radar cxpen
wiha can answer any questions vou mim have.
Just pick up the phione
Chrgler betore 5400 PM easiem wme Mon
by throagh Fracay andd wee'I ship vour pocleigs
thee savme ek A gl bo is available e no
extra charge, and we pay for
delivery by LIPS, (Il you're
really in a hurry, see Joy #4.)

(1560-543-1608

=

JD}Z The Exclusive Source

We-designed Passport and Escort, we
miake them in oar Bctory in Cincinnati, and
we sl directly o youw Now through siores.

Chuar glirect comneTtion B0 Youl Ass0nes
fast response on orders, on quesiions, smd on
repairs. Wie take cane of evenything

As o gift griver, vou benefic eyven mone, It
sl b cabweicnias you cane enough o seek ot
the exclusive source. And there's no chance
the reciplent will see Passpon and Escor
in the after-Christmas clearances.

CAR CLINIC

{Combinmedd from page $5)

there are obutously a limited number of
questions we can address each month.
I'm pleased, though, that the new PM
Hatline is helping to take up the slack. So
noww you ean try either the mail or phone.
By phone, I'm available Wednesdoys
from 3 p.m. to & p.m., Eastern time, The
numbers(212) 265-7537.

As for the problem you're having with
your Celebrity, there are the usual things
your dealer should have checked. These
are outlined in the service manual and
inelude: making sure that there is no
leakage of air into the intake manifold
because of a loose or leaking air duct be-
tween the mass airflow (MAF) sensor
and throttle body, any other vacuum
leaks, the electrical connectors al the ig-
nition coil and MAF sensor are tight,
base engine dling speed is as speeified,
there is no loss of fuel pressure when the
engine is cold, and the EGR transfer
tube is sound and sealed.

Is the engine idle faster for the first few
minutes after a cold start? The engine
compuler is supposed to increase idle
speed briefly, and failure to do so may
mean a malfunction of the Idle Air Con-
trod Valve or its wiring.

In addition, if you have a 5-speed
manual transmission in your car, it may
be a eandidate for a neiwwo MEMCAL (for
40

Connubial Bliss

Here's some sound advice to keep in mind about the
male and lemale halves ol blade-type connectors Cm
that can help prevent an electrical failure, TIP
First, it you're doing electrical tests to try and track | =

the cause of a performance condition, don't force the probe of the tasting instru-
ment into female terminals. Doing so will spread the contact surfaces and provide
an insecure fit for male terminals. The end result can be loss ol contact and a dead
circuit. To get an accurale reading on the instrument, just touch terminals with the
probe. Second, if your vehicle develops a problem that may be the result of a poor
connection between the male and female parts of a connector, pull apart the con-
nector. Using a pair of needle-nose pliers, twist each male lerminal slightlyto -~
provide a more solid connection with its corresponding female terminal. -~

By slightly | mean no maore than 5” or you'll ruin the terminals,

CAR

>
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TOLL FREE...1-800-543-1608

{ Mican Fri Baeme D, Seant-Sum 93006 EST)

By mail send o acdcress below, All

avorite driver

orders processed immedianely: Prices
shighuly Figzhveer for Canzchian shipsmenis
.
, dP
SCOrt an HSSI)OIT PASSPORT
= . FADAR"RECEIVER
Jov™X You Can Have It Tomorrow Jov _? satisfaction Guaranteed
We oy that sometmes the: holidays Here's ihe best joy of all; Passpon and Pockei-Size Radar Proteciion

can snesk up, and waiting even a fow days for
the LIPS wruck s waiting o long. Bur here’s
the solution:

Through a special arrangement with
Federal Express we can offer their overnight

Escort ane guaninteed o please. Quite simply,
il for any reason you 're not sadsfled within
the first 30 chays, just retum your purchase.
Well immediately refund all your money
and gl vour shipping coss, There are no

5295 (Ot residenss add 91673 )

defivery for only $10 extr. Just call us amytime hidden charges. Passport iand Escon ane also
hefane B:00 PM nd yvour paclage will arrive covered by a full one year limited warranty: The Classic of Radar Warning
the next day (except Sundays ). We've been delivering on these $245 o Iﬁmm“du”
1F vou're & Lst-minute \ promises for over ten years, Call -
shOPET, YOU Ve COmE o p— ﬁ norw and se hiw edsy
the right place. L ‘ ' o gifi-giving can be. Clncinnaeti Microwsne
_5 15 P Department GOGRH
; ar = One Microwave Ploa
}hbgﬂq:m L"“"”n%” .ﬂlﬁ:ﬁmup Cincinreud, Ohio 45249 & Hlel
MEMary CALibration) which is anoth-  Those who have done alignment have in SERVICE TIPS

er term for PROM (for Programmable
Read-Only Memory).

This is the brain of the Computer
Command Control system which cali-
brates the engine and the Electronic
Control Module (ECM). The dealer can
determine which MEMCAL is necessary
by referring to TSB 88-88-6E.

One additional poini—GM had a
problem with MAF sensors. Therefore,
your dealer may find that to stop this
starting nonsense he will have to install
a new sensor, The ones now in the supply
system are much more reliable than the

ones that were originally installed. board (most negative) _;h;ﬂitiaﬂ within mﬁ No. 905‘::51'“3-03;; should be
i h sail djust ¢ between the body beam.
Cat Food iﬁfrifmm bl il ® Switching to snow tires for the winter

My 1983 Mercury Cougar equipped
with a 5-liter engine and purchased new
has been a fine automobile, with one ex-
ception: [t eats a set of 50,000-mile radi-
alg in 16,000 miles. The car has been
driven 48,000 miles, and I'm about to
buy my fourth set. The wear is concen-
trated on the outer edges of both front
tires. Wheels have been aligned every
3000 to 4000 miles alternately by deal-
ers, alignment shops and service sta-
tiong. No one has helped. Can you tell
me what they're missing?
DR. MARVINJI. OLIM
KATY,TX
POPULAR MECHANICS ® DECEMEBER 1588

all likelihood been going by the
book—the book in this case being the ser-
vice manual—or instructions derived
from the service manual,
The book is wrong.
(rive the next one who will be doing the
Jgob the following procedure, and let's see
what happens with that new set of radial
tires:
1. Balance and mount the new fires.
Then, set tire pressure (cold) to the maxi-
mum as stipulated on the tire pressure
decal mounted on the door pillar.
2. Adjust front camber to the most in-

Each camber adjustment hole s equal
to %* of camber change, Check align-
ment readings to make sure that side-to-
side camber (left camber minus right
camber) iz within plus or minus %", If
necessary, readjust camber to maintain
this side-to-side reading.

3. Adjust front total toe to /;z-in. toe-
in. ™

DO YOU HAVE A CAR PROBLEM?

Sunt guk Miorf abou! if. Send posur guerlion fo
CarCliwe, Popwlor Mechawes, 225 Wesf 788 51,
New Vark, NV fovii g, While fetters canmel b
v ietvivadwad(y, prodfems Mol are of geseral
eiderest well e dliscnssed i Bhe colicnn.

TSB 18-53-88.

ers. Detalls are in TSE 88-16-8.

stop to this.

= A 15987-88 Jeep Cherokea, Wagoneer
or Comanche with 4-liter engine thal dem-
onstrates a harsh bucking or surging
should have the distributor modified to get
rid of the cause, which is ignition cross fire.,
A new distributor cap (part No. 33004024)
is also needed. Ask your dealer to check

= Suppose your 1988 Honda CRX is emit-
ting a loud, metallic cracking noise from
the front when you accelerate rapidly or
come to a hard stop. Honda Service News
ol &/BB advises the dealer fo try relorguing
the four front beam bolts to 47 f-Ib. I this
doesn'l siop the noise, front beam wash-

with & 1985-88 Merkur XR4Ti or 1988
Scorpio isn'l that simple. You'll need steal
whaeals (part No. ETRY-1007-D for the
XR4Ti and part No. EBRY-1007-C for the
Scorpio) and different wheel nuts (part No.
DERY-1012-A). These winter-time parts
have just become available at Ford deal-

® TSB 88-T-33 addressas the problem of
an occasional delay in shifting or a lack of
shift with a 1988 Oldsmobile Cutlass Cal-
als aquipped with a Quad 4 engine and
model 125C automatic transaxle, but no
cruise control. A new accelerator control
cable (part No, 22542664) should put a

&1
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AC-DELCO AND

SAVE LIPTO $6.00”

— Chuck Yeager

If you want to start something, you can depend on g Delco maintenance-
free battery. And if you charge on over to your local retailer between
October 16 and Dec EI"I"Ib:—_'r 10, 1988 —you can even get money back!
Buy a top-quality Delco Freedom or Dura Power 50, 60, '”’ or Voyager baftery
and you can qualify for o $6.00 rebate. Choose a 40-series bottery and get $2.00.
Your AC-Delco retailer hos rebate coupons and details. Call 1-800-AC-DELCO
for the retailer nearest you.
While you're there, osk about the manufacturer'’s limited warranty that applies p—
to all Delco batteries LAC| @
All rebate coupons must be received by Jonuary 16, 1989, 5o get started soon il

with the battery of your choice from AC-Delco! GENERAL MOTORS CORPORATION

AC-DELCO. THEV DON'T JUST HT. THEY MATIH.




SCIENC

BY TIM COLE

Aerodynamicists View The B2

I 1]

OLECULES of air

pass around sculpted

foils of carbon com-
posite—shifting, splitting,
coalescing. Studying the way
these atoms of nitrogen and
oxygen interact with air-
borne structures is called
gerodynamics—a science
born in the Renaissance con-
templations of Da Vinei, ma-
turing on the sands of Kitty
Hawk. Aerodynamics
reached full stride in the mid-
dle part of the 20th
century—with the
X planes, the Del-
ta Dart, Concorde,

Right now, there is an en-
tirely new airplane for aero-
dynamicists to ponder—a
plane of the 21st century,
The B2 flying wing, Ameri-
ca's next-generation, long-
range bomber/penetrator,
promises to keep the peace
by exploiting so-called
stealth technologies. 1t is re-
portedly imbued with im-
provements in materials,
construction and control.

But like any new weapons
gystem, controversy has en-
veloped the B2 ever since it
appeared in an Air Force
concept illustration last
spring. And, naturally, aero-
dynamicists at major aca-
demie centers have joined
the debate—raising issues
that strike at the heart of
B2's basic design, The dis-
cussions are spirited—the
conclusions far from unani-
mous. They also highlight
key aspects of a seience eru-
cial to national security.

Speed sacrifice

On the one hand is Dr, Pas-
guale Sforza, head of aero-
space engineering at New
York's Polytechnic Universi-
ty. He iz severely troubled
by the flying wing.

“The cornerstone of my ar-
gument is that speed means
survivability. Here you have
an airplane that is generally

all-wing—and the wing is the
chief contributor todrag. It's
just not the way to accommo-
date supersonic dash—the
kind of speed you need to out-
run fighters,”

Sforza sees problems with
keeping the B2 in the air long
enough to deliver

il

its load of short-range attack
missiles or gravity bombs.
“If it's spotted, it will nev-
er be able to outfly an air su-
periority fighter. Poor speed
and inadequate maneuver-
ability won't let it. And it's
not just the wing. There ap-
pear to be a number of design
features predicated on re-
ducing radar cross section
—like inlets and exhaust—
that aren’t helpful to im-
proved performance.”
Sforza points in particular
to the engine ducts that are
angled to prevent radar en-
ergy from bouncing off spin-
ning compressor blades.
“¥ou certainly compro-
mise the capability of the
duct to deliver low-pressure
losses during normal fight.”
And all of that, Sforza
adds, does not mention B2's
potential for detection. Even
though some reports give the
B2 a head-on radar cross see-
tion no larger than a bird,
Sforza views increasingly so-
phisticated sensing technol-
Oy a8 its primary nemesis,
“Clearly, look-down radar
from a fast fighter like a MiGG-
29 will be able to spot the
relatively huge anomaly the
flying wing will create as it
moves across the terrain.
And sensitive infrared detec-
tors based in low-Earth orbit
will be able to sort out a con-
tinuous trail of slightly high-
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er exhaust temperatures
against cold backgrounds
—regardless of how success-
ful the B2 is in masking its
thermal-exhaust signature,”

That leaves problems with
range, with airfield escape to
avoid incoming missiles, with
locating moving rail-based
Soviet missilery. Not to men-
tion the cost of the B2—esti-
mated at $600 million apiece.

The side

Dr. Barnes McCormick, the
Boeing professor of aero-
space engineering at Penn
State, is more optimistic.

“I'm not sure the flying
wing has to be inherently
slow. With automatic control
systems for a given weight
and volume, there are a lot of
attractive reasons why a
wing might be aerodynami-
cally more efficient.”

Albert R. George, profes-
sor of mechanical and aero-
space engineering at Cornell
University, agrees.

“I don't see any reason
why you can't makie a wing go
supersonic. Let's faca it.
Concorde is basically a flying
wing with a vertical stabiliz-
er—and it goes Mach 2."

William R. Sears is natu-
rally supportive of the B2,
Sears worked for Northrop
from 1941 to 1946 and was
present at the creation of
such famed Northrop flying

wings as the
XB-35 and YB-
49,

“My outlook for
the B2 is very favor-
able. Artificial control and
stabilization using redun-
dant fly-by-wire controls is
now an accepted part of aero-
dynamics, and the peculiari-
ties of the wing are well un-
derstood.”

Lessons learned
Sears does guspect, more-
over, that the control diffi-
culties of the B2 are not
dissimilar to those faced by
Northrop in 1941,

“I'm sure the problem with
any flying wing has already
been dealt with. You have to
provide a nose-down moment
for high-speed eruise. But on
landing, vou have to recon-
cile landing flaps—which
need to be in the down posi-
tion—and nose-up control
surfaces—which need to be
inthe up position. It takes so-
phisticated electronic con-
trols to get it sorted out.,

"We recognized back in the
"40s that we had to give up in-
herent stability, and people
in those days didn’t believe
you could have artificially
stabilized airplanes. But it's
routine now and artificial sta-
bilization doesn't scare any-
body, And if you get the wing
loading up to desired values
with the power to match,
then you're back in the same
speed category as a conven-
tional plane.”

It comes down to a conflux
of important variables, aero-
dynamicists agree—speed,
maneuverability, low radar
crosg section and thermal
signature, load carrying and
range. One thing aerody-
namicists also agree on:
They'd like to know a lot
more about America's
stealth bomber—a costly pil-
lar of nuclear deterrence.
They aren’t alone, ™
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OUTDOORS

BY JOESKORUPA

Heating Up Winter’s Deep Freeze

ENTLEMEN, stop
vour engines. Cold
weather tends to put

a freeze on most outdoor
sports, but it doesn't have to.
In many ways, adventures
are more spectacular in win-
ter than in summer.

Last winter [ traveled to
the wild-west Montana town
of West Yellowstone to cover
Olympie preparations by the
1.5, Biathalon team.

The deserted outpost was
shuttered tight and T toured

Al Unser Jr. pushes snowmaoblles
as hard as race cars.

middle of the streets,

I rented a snowmaobile on
my final day, went through
the rustic park gates, and
rode all the way to Old Faith-
ful Geyser. Around every
corner were incomparable
sights—glistening ice sculp-
tures, waterfalls frozen in
motion and, of course, the
thermal geological marvels
that make the park famous.

But the most marvelous
thing about my adventure
—before the devastating
fires of last summer—was
that I was able to experience
Yellowstone on its own
terms, without crowds or
waiting lines. The pureness
of the winter landscape filled
me with something too little
encountered these days
—undiluted awe.

Another man who appreeci-
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the gateway to Yellowstone |
National Park by walking the |

ates winter's special
charmis Indy Car driver
Al Unser Jr., a member
of the racing Unser fam-
ily that includes father
Al and uncle Bobby,
both Indy 500 winners.
When the racing season
is over, AlJr. and the rest of
the clan head for mountain
ranches in northwestern
New Mexico where there's
plenty of snow to pursue a
favorite offseason sport—
snowmobiling.

Speed On Snow
“It's fairly well known
around Indy Car racing that

the Unser family does a lot of §

snowmaobiling in the winter,”
AlJr, told me recently. “Dad
got intoit in the 1960z and it's
been a popular family tradi-
tion ever since,”

The snowmobile AlJr, is |

excited about riding this year
is Bki-Doo's Formula Mach 1
($5899), Thiz brand-new,
high-performance machine is
powered by what AlJr. calls
“the number one 2-¢yvele en-
gine on the market.” He's
speaking of the 580-ce Rotax
RAVE (Rotary Automatic

Variable Exhaust) engine,

AlJr. had achance toridea
prototype Formula Mach 1
last winter and was im-
pressed with its 100-mph
capability. He was equally
enthusiastic about the Mono-
shock Progressive Reaction
Rear Suspension.

Ski-Doo's technical ad-
vances in snowmohiles are
impressive,” noted Al Jr.,
“szpecially in the Rotax en-
gine and rear suspension that
gives a wobhle-free ride.”

I didn't get a chanee toride
aprototype Formula Mach I,

Sending snow flying are the Formula Mach | |left) and the Formula Plus by Ski-Doo.

s0 it's only fair that I revisit
Yellowstone this winter and
do so. Look for this and other
hands-on snowmaobile re-
ports in future issues,

Great Outdoors

1 could feel a ghost from the
hunger-crazed Donner Party
lurking over my shoulder as 1
bit into the quail eggs and
caviar. The ghost was upset.
Memories of winter 1846,
when the infamous Donner
Party was trapped by an ear-
ly blizzard not far from

{ Please hurn to poge 46

MNorth Face camp gear hits the trall high over Donner Lake.
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Latest HLDI Report on Highway Safety:

GM CARS

RATED BEST

HMERICB \

“Best overall injury loss expernience
IMIWWWWSMmheUmMSm

Basdy  Halative Freaguancy

Buick Electra

w L
v 2.
v 3. Buick LeSabre
v 4.

Ford Crown Victoria

» 7. Pontiac Bonneville
7. Mercury Grand Marquis
» O Chevrolet Caprice

Pontiac Parisienne/Safari

Oldsmobile Custom Cruiser SW
. } Tie Mercury Grand Marquis

SW 44
SW 48
SW b2

55
2D af
SW 57
4D b8
SW 58
SW 59

Source: Highway Loss Data Instnute. Body Styles: 8W = Station Wagon, 4D = Four Door, £ = o Doar, All results e stated m relative frequency of

awerall inpury claims: 100 s average.

The Highway Loss Data Institute (HLDI) is a non-
fmm public service organization associated with the

nsurance Institute for Highway Safety. As it does
annually, HLIN has just summarized and published its
ﬁlgl:_ﬁngs on the frequency of automotive insurance
claims.

We are pleased that GM cars are once again highly
rated, as they have been each and every model year
for eleven vears ina row. Of the American models that
HLDI categorizes as having “the best” overall injury
loss experience, six of the top nine are General
Moaotors cars, including a sweep of the top four places.

We believe this continued excellence reflects not
only our cars—their quality, size, weight, and design-
but also how and where our customers drive them.

GM Leads the World in Safety Research
GM has become the world leader in safety
research, pioneering investigation into the basics of
vehicle erashworthiness. We've developed better
tools to engineer the design of our cars and trucks.

We've sharpened the world's understanding of human
injury tolerance. Our commitment to safety is a big
part of our commitment to our customers.

GM Responds to Customers’ Needs

Throughout GM, people from every discipline are
teaming up to put the best thinking and the best
technology into the best products in GM history.
We're taking our cues from our customers, respond-
ing to their needs for value, for utility, and for safety.
S;Fdies like this help measure the results of our
efforts.

MARK UF EYCELLENCE

Chevrolet Pontiae Oldsmobile Buick Cadillae GMC Truck
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With a Novus wind-
shield repair franchise,
your opportunities are
unlimited.

Because as a Novus
franchisee, you can easily
repalrbmkmandc:lacked
windshields to like-n:
condition.

hefactisvind.
shield repair 1s a
new growth industry. With
e .
€4rnings
tial. And the investment

For more informa-
tion on the world leader
in windshield - call
1-800-328-1117. MN
call collect (612) 944-
8000. Or write: Novus,

10425 ire S,
ent PM-128,
Mopls., MN 55438,

nNOoVUS
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OUTDOORS ( Continied from page 44)

where [ was sitting, still gnawed at its
emaciated soul.

I was in a campsite in the mountains
of California's Sierra range about 50
miles west of Reno, Nevada. Unlike the
Donners, who were part of an ill-fated
wagon-train expedition forced to resort
to cannibalism to survive a trip west-
ward to the Bacramento Valley, my par-
ty, hosted by North Face, of Berkeley,
California, was well stocked with food. I
could feel the ghost's agitation increase
as 1 reached for the stuffed mushrooms
with melted cheese.

I'd always known that the North Face
Ccompany was an expert in camping
pear—backpacks, sleeping bags, tents,
elothing and so forth—but 1 was pleas-
antly surprised to find it also had a fond-
ness for haut cuisine. In addition to the
guail eggs and stuffed mushrooms, our
dinner included a salad with some kind
of edible flowers, a 2-pasta entree with
pesto sauce, bagels and butter, Colom-
bian coffee and herbal tea,

Inflatable, self-balling kayak with unique
drop-stitch floor, handles Hawallan waters.

With each sumptuous course, the
ghost, apparently destined to go hungry
through eternity to atone for the Don-
ner Party's transgressions, became in-
ereasingly disturbed. To appease it |
threw a shot of tequila over my left
shoulder around midnight.

The Compleat
Outdoorsman

Outdoor life has come & long way in the
past few years, not only in menu plan-
ning, but in high-tech gear. This point
was especially brought home the day af-
ter the North Face camping trip at the
Outdoor Retailer Expo West show at
Bally's Reno Hotel,

Interesting product innovations on
display were:
W Kuatadyn PF Pocket Filter (§225), a
Swiss-made water purifier distributed
by Katadyn U.S.A. of Scottsdale, Ari-
zong. Ag backpackers become increas-
ingly aware of the dangers of parasites
in domestic waters, purifying systems
like the Katadyn, which is 10 in. long
and weighs 23 ounces, are gaining prom-
inence. Place it ona sturdy, flat surface,
pump a plunger in and out and three-
fourths of a liter of pure water is pro-

duced every minute. We used it on the
Morth Face tripand easily quenched the
thirst of 20 well-fed people.

B Superfeet, based in Custer, Wash-
ington, is a system of customizing the
inshoe fit of ski and hiking boots. The
system works toward solving two dif-
ferent problems. One is discomfort
caused by hot spots where boots don't
follow the form of the foot. Mechanical
and hydraulic expanders enlarge boots
for greater width and toe box height.

The other problem is fine-tuning

boots to the biomechanies of the foot.
Ideally, foot and lower-leg bones line up
perfectly for minimal stress on joints.
Unfortunately, misalignment iz all too
frequent. Many athletes spend $400 to
$500 to correct this problem with or-
thotics to compensate for misalignment.
superfeet has a vacu-formed system
that produces Foothoties, custom-fit
pads, for less than £100,
B The Tradewind, made by Maravia, of
Boise, Idaho, iz an inflatable, self-hail-
ing kayak designed by Bob Crane, Mike
Crane and John Gray, of Adventure
Kayaking in Oahu, Hawaii. Made of a
plastomer-coated polyester fabrie, the
Tradewind ($1500) is sturdy enough to
handle the demanding tours led by Ad-
venture Kayaking through the rocky-
shored Hawaiian Islands.

Innovative Tradewind features are
Feathercraft rudder system, low wind-
age profile and a removable drop-stitch
floor—stitehes inside the bladder elimi-
nate the need for baffles. The 2-person,
16-ft, 10-in, kayak weighs 43 pounds.

B Between meals on the North Face
trip [ tested three of its products, the
Yeti($155) sleeping bag, Bullfrog ($260)
tent and Back Shadow ($350) backpack.

Lonly put in a few hours of hiking time
with the -pound 12-ounce Back Shad-
ow, but it was enough to convince meit's
one of the most comfortable packs I've
worn. The leather hip belt connects to
an articulating frame that follows the
motion of your hips, The effect is incred-
ibly smooth, resistance-free support,

The 4-pound 3-ounce Yeti sleeping
bag, with its Polarguard insulation rat-
ed to 20°, got me comfortably through a
night that dropped into the 30s. And the
Bullfrog tent, which weighs 5 pounds 7
ounces, formed a roomy, freestanding
2-person space.

The morning after the North Face
banquet on the trail, [ wandered over to
the campfire and picked up a plate of
serambled eggs with mole sauce. The
chef apologized that he had no bread for
breakfast. He'd brought muffins and
croissants, but during the night, "mar-
mots broke into the supplies and ate
them all." Marmots, I thought, had
nothing to do with it. It was the Donner
ghost releasing years of pent-up frustra-
tion and finally getting a good meal. PM
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OLD HOUSE RES

BY BOBVILA

Interior Painting

HEN it's time for
some interior deco-
rating in your period

home, think paint, Not only
is interior painting an easy
way to make a room look
clean and fresh, it's relative-
ly inexpensive, too, Thanks
to the many fine companies
that offer historical paint
lines, old-house owners
won't sacrifice authenticity
when making this choice.

Of course, like everything
else, paint and the way it's
made has changed over the
yvears—I{or the better. So if
yvou're looking for a 100-per-
cent reproduction of the look
and feel of the original mate-
rial used in the past, you're
not likely to find it. But, [ as-
sure you, the reproduction
paints you do find are more
than adequate for even the
purist restorer.

Some paint companies
base their historical paint
lines on documentary re-
gearch. Usually, this in-
cludes old color cards, prod-
uet information and books.
Some go a step further and
actually base a historical
paint color on physical re-
search conducted on existing
period buildings. Layer after
layer of old paint is carefully
removed until the original
coating is found. Samples are
taken of this original coating
and through laboratory anal-
vsig a reproduction color,
based on its pigment, is du-
plicated in 2 modern paint.

You must remember,
though, that our tastes today
aren’t necessarily the same
as those of our ancestors.
With this in mind, some com-
panies have modified period
eolors to appeal to the mod-
ern eye. Unfortunately,
many suppliers don't tell you
when they've done this. So if

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

tends to be dernse with different textures and surface treatments. The choice of a

proper period wall paint can pull the whole atmosphere together,

you're striving for a muse-
um-like reproduction in your
home, you'll have to study
the color eards carvefully. If
not, these slight adaptations
shouldn't matter.

To further complicate
things, many companies
don't distinguish interior
from exterior colors on their
paint cards. (I'll talk more
about exterior historical
painting in a spring issue. ) Of
course, there is a difference
between the two. Unfortu-
nately, many times it's up to
you to decide which is which.
But with the help of this
article and further research
you do on your own, this
shouldn't be too difficult.

Before we get into the
typical colors used in period
homes, it's important to un-
derstand a few things. First,
there are no hard and fast
rules of where and when cer-

POTO FROM: DALGHTERS OF BANTED LADIES EP DUTTON

tain colors were used. Like
today, there were always ex-
ceptions to everything. The
best | can do is give general-
ities or norms based on the
period research available,
There have been, and always
will be, eccentries who did
their own thing, so to gpeak
—even back then. So, re-
member, I'm talking gener-
alities.

Secondly, before you
choose an interior paint, you
should have a good under-
standing of your personal col-
or preferences. Don't paint a
room a particular color be-
cause it's appropriate for
vour home's period if it’s not
something you can live with.
And, of course, you should be
familiar with the proper his-
torical look of your home,
which most old-houze owners
are. It's usually possible to
blend the two, The following

brief history of paint usage
should help you make the
right choices,

Paint thr h
the ages -
Priorto 1700, whitewash was
a popular interior paint used
in the colonies. An inexpen-
sive and easily available mix-
ture of two basic ingredients,
glaked lime and water, it re-
gembled a liquid plaster,
{You can still find whitewash
paints in some historic lines. )
Easy to use, whitewash was
a way to make things look
clean and neat, One problem
with whitewash, though,
was its impermanence. It
didn't last long, and washed
off easily with water.
Another early paint that
goes back to the founding of
this country is milk paint. Of-
ten preferred for interior
{ Pleviae burn Lo peige 53)
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FOR A GREAT
GIFT IDER, OPEN THIS
RIGHT AWAY




i want ﬁ’ save you from
istmas. You know, socks,
ﬁ%am S0, we put together
s gqftgu ull of powerful tools
and innovative products you can really use.

And for a change, gifts that last. On the other
hand, (ou could be passing up a really swell
pair of 5

A Power Dnmr,A rechargeable cordless screw-
driver that has the power Lo drive screws faster
and easier than manual screwdrivers. For
added convenience, it comes with a touch-
power switch and a recharging indicator light.

rﬂitsrmtalr toa lot of good uses. It easily strips

at'n Sl:rip Heat Gun. This versatile tool

paint and varnish, removes adhesives and
speed-dries glue and paint, to name a few. It's
also lightweight and safe to use.

C.3" Cordless Drill. A powerful variable speed
drill that can be used anywhere. For accurate
drilling it has the Accu-bore™ two-way level.
And it completely recharges in only three hours.
D.Palm Grip Sander. Lightweight and easy to
operate, it quickly removes tough materials like
paint and varnish. It's also a finishing sander,
perfect for fine sanding.

E. %" VSR Drill. A staple item for any work-
shop, this drill has been upgraded to a powerful
s HP motor to provide more torque for tough
jobs. It can drill into a variety of materials and
has variable speed for greater control.
F.Circular Saw. This powerful 244 HP saw is
anather essential tool for the workshop. The
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two handles provide excellent contral ~ .7
and, for accurate cutting, it has an easy-
to-use pivot depth adjustment.
G.Auto-Scrolling Jigsaw. The auto-scrolling
mechanism on this jigsaw lets the blade pivot in- - "5
any direction for cutting intricate patterns and
designs. Great for fine woodworking projects.
H.Cordless Jigsaw. The convenience of cord-

less lets you take this saw out of the workshop

for use where a cord won't reach. The adjust-

able shoe allows bevel cutting up 1o 45 degrees,
I.Precision Router. For perfect moldings and
decorative edges, this powerful router fits the

bill. It cuts lock martises and hinge recesses

for door hardware and works with all 14" g

shank bits, - . |
J.Workmate® Work Center. The versatile m.{_‘ -

Workmate functions as a workbench, vise or S Wi All products backed by Black & Decker's
sawhorse. It supporis up to 350 pounds, yet . ﬁ[ﬁ,l : exclusive Home Use Warranty. See packags

it's portable and folds easily for storage. o L _for complete details.
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K.SweepStick™ Cordless Broom.
Perfect for quick cleaning, the new
lightweight SweepStick puts conven-
tional brooms to shame. It whisks
away dirt, leaves and clippings
with a hghf.peed bgm
L.CarVac™ Plus. The most powerful
car vacuum made, it even picks up
tough debris like sand and gravel.
And sa convenient it plugs right into
1he]t. d I%rhusl'l upholst

include a dus Bry
brush and crevice tool.

M. Air Station™ This powerful electric
inflator/compressor fills up tires,
balls, beach toys and more. Fast.
Without the hassle of going to a gas

f«;

station or using a hand pump. And it
comes with three different inflation
nozzies,

N.Car Polisher. A cinch to use, this
random orbit polisher gives you a
Borgeous shine every lime while it
pampers the surface of your car.
You'll never be satisfied with hand
polishing again. Includes two terry
cloth bonnets.

For more information, call your
local Black & Decker Authorized
Service Center.

@ BLACKSL

© 1984 Black & Dedir (115, bnc
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s I RONG famous for their use of musty, muddy colors. Generally,
you saw these darker, somber colors later in the period,

probably after 1870, when the paint company's pigments
became more stable. | think the earlier part of this period
tended tolean toward lighter, pastel colors and returned to
lighter colors again at the very end of Victoria's long reign.

Victorian hallways were usually painted neutral colors,
like buff, off-white or cream. Parlors were considered a
woman's room, and were usually colored as such. You
might see mauves or magentas on the walls here. Studies
or libraries, on the other hand, were congidered the men's
rooms, and were often painted in strong, dominant colors,
like dark greens with plenty of blue.

You may be tempted to “lower the ceiling” ina Vietorian
home today by painting it 4 shade darker than the walls.
But if you're striving for authentic period look, choose a
lighter shade to keep the high-ceiled look the Victorian's
loved. Be sure, too, to either use more than one shade of
color or pick a contrasting one to highlight the beautiful ar-
chitectural detail in these rooms. Treat the frieze, ceilings,
cove and any plaster moldings with this contrasting color,

As | mentioned earlier, to do a suecessful painting opera-
tion, you must be familiar with the proper historical look of
your home. Spend an afternoon at your local library look-
ing through period decoration books. A good one for Vie-
torian homeowners is: Victorian Inferior Decoration,
American Interiors 1830-1900, by Gail Caskey Winkler
and Roger W, Moss (Henry Holt & Co., New York).

Remember when you're making your color choices that
the Colonial and Vietorian periods eover an enormous span
of time, geographic area and architectural styles. I'm sure
AP that you'll find more than enough colors to choose from,
that not only achieve an authentic interior period look, but
are alzo very enjoyable to live with. ™

OLD HOUSE RESTORATION

(Cortinued from page §8)

work because it didn't have an unpleasant odor—like the
also available oil-based paints—milk, as its name implies,
was used as the water and binder,

No matter what type of paint you're talking about, if it
was made before the onset of the commercial paint indus-
try (around 1860-1870), it was hand mixed. So, you didn't
see the uniform consistency that we take for granted to-
day—it had a different texture and was a bit sireaky.

The coloring agents or pigments used in early paints
were largely earth-based. For example, some reds came |
from iron oxide, yellows from ocher, black from lamp
black, and blues from eobalt. Because of this, you never got
the same color twice. So a painter had to prepare a big
engugh bateh of paint to complete the job on hand to ensure
uniformity of color. Many old-house restorers long for the
rather uneven look of old, milk-painted walls. Fortunate-
ly, I know of one company that still makes milk paint the
old-fashioned way, using earth-based pigments for a truly
authentic look (The Old-Fashioned Milk Paint Co., Box
222, Groton, MA 01450).

The period palette
Many times, colored woodwork provided a rich contrast in
a Colonial home's whitewashed rooms. Sometimes, too, a
different hue was used on the doors, providing even more
contrast, It wasn't uncommon to find, in the more elite
homes, fancy molded woodwork painted white against
softly colored walle, A search through yvour color cards will
show various hues of blues, greens, yellowed-greens, taw-
ny rozes and golds common in the Colonial period.

The Victorians usually changed color by room and ave in-

POPULAR MECHANICS ® DECEMBER 1988



Highest K And X Band Sensitivity

Model 376

In 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:

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

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

It's now clear. BEL technology 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
achievad by adapting a technology used in
military satellite communications. We call it
Image Rejection Technology®, or IRT® 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 U.5. and Canada. And VECTOR 3 also
effectively reduces false alerts from non-
police sources without any loss of sensitity
to police radar.

Laboratory Tests*
Sensitity, dBmicm’
Moded ¥-band K-band
| BEL Vector 3 1172 1156 |
Audiovox R4 1041, ... .. 839
Caninnaté Microwave

Eacodt . .. . .. 1128, .. 106 8
Cincinnali Microwave

o+ (PR § | % IR 11
Cobra Trapshoatir

RO-MTD ... .oouon . M3 ... TI08
Fuftron 15-0800,

Snooper D-4000 84, ... 088
Kraco XRE16. 0 0. . 02T, 147
Masral PHZZ2 i 1.5 DG
Maxon DS ..., ... 1083 1068
Radin Shack Microma

Road Patral XK -+ 10786 .. 1060
Uniden ROSXL .. . . F3 088
Whistler Spectrum 2 s TibE 104
Average unit . B G [T PR | |
Sorce: Road & Track, Now. 1988
*Conducted by Advanced Prodect Evaluation
Laboratony, Inc.

BEL VECTOR 3 i tha mnly unit in this tést thal also
deteets Ka hand radar

Road & Track, Nov. 1988

The IRT" Difference

& police radar ssgnal is often buried by
microwave naise”, making it invisible to
ordinary superheterodyne detectors. Image
Rejection Technology® however, reduces
this surrounding microwave “'noise”
making the same police radar signal visible
for early detection.

VECTOR 3 with IRT®
sees the same signal
clearly by reducing
microwave “norse”’

How a conventional
superheterodyne
radar detector sees
police radar signal

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, or to
obtain the name of a dealer near you, just
call toll-free

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

&=

ol
My Eurapean 3 Band facar detecion are now available Please
inquse {ar marm nlommaton

"Regitared irademark of BEL TROMICS LILITEDR

BEL,

BEL-TRONICS LIMITED
The Intelligent Choice

BTEPM
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The Saturn Symphnny

| ATURN will be a car

in which “everything

makes sense," says
President Skip LeFauve. “It
will be balanced in design,
kind of like good music where
the strings, drums or horns
don't dominate.”

But don't get the idea that
Saturn will be a ho-hum kind
of car. Sports car instrumen-
tation, state-of-the-art en-
gines and dramatic styling
touches are in the plans,

"We will Emphnsize the

whole car," reports Le-
Fauve, That's a good plan.
Just what Honda and

Toyota, Saturn's announced
competition, have been sell-
ing for years,

This prototype Saturn
model is heavily disguised in
the windshield and backlite

mwmmpemtmﬁm numnmamnmcmfwm mlmmamm-nil-carapprm |

strip along the side. It fol.
lows a kick-up path behind
the B-post, a departure from
the straight line of most oth-
€ CATS,

Jeep Z)

A new design for the Jeep

mwy -
-r‘_..eu:-_.__-_

.

o

m—

| Jupllhl-'lﬂl. C}lyulﬂnuynﬁramqt;luﬂm Dodge badges,

areas. Close inspection re-
veals more extensive glass
than yvou find on almost any
othercar.

The windshield appears to
have wraparound curves at
the A-posts, though this por-
tion is covered by a piece of
masking plastic, At the rear,
an elaborate cap disguises
the shape of the backlite and
C-post, possibly covering an-
other wraparound design for
the rear window.

An interesting styling
touch is the shape of the rub

Cherokee presents a number
of decisions for Chrysler

Corp. This model is a proto-
type of what Chrysler's Jeep/
Eagle division will be offer-
ing in 1991, 5till to be decided
iz whether Dodge dealers
will be given a version they
can sell in Dodge show-
rooms,

At the same time,
Chrysler executives =8
will have to decide
whether the new ZJ will re-
place the Cherokee com-
pletely, or whether the two

POPULAR MECHANICS ® DECEMEBER 1988

maodels will stay in produc-
tion and be zold side by side.
The thinking is that the Z]
waould sell at a higher price
than the current Cherokee,
Then there is the future of
the Jeep Wagoneer to be de-
cided. Will this moneymaker
stay in production, or will the
ZJ replace it instead of the
Cherokee? Stay tuned.

British Town Car

About a dozen fully finished
1960 Lincoln Town Car pro-
totypes were brought in to
Ford's testing grounds at
Dearborn from Middlesex,
England. A British engineer-
ing company, International
Auto Design, iz doing exten-
sive work for U1.S. carmak-
ers that includes designing
the chassis and body strue-
ture, and a complete body
Buildup.

The Town Car is shown
here in final testing, TAD
does not build every compo-
nent in the cars.

lmetlprntntyptmmmhhdln Englnnd.

Some of the important
parts such as the engine,
transmission, drive line, sus-
pengion and interiors are
made in the U.S. and then
shipped to England where
the finished caris assembled.

Ford is not wholly depend-
ent on [AD for prototype
baildup. A large number of
prototypes were also assem-
bled in Dearborn to fill out
the Town Car test fleet.

Chrysler/
Maserati
Problems
Chrysler has yet to announce
the final introduction sched-
ule for the TC by Maserati
eonvertible, even though the
car is more than a year past
its original debut date. Evi-
dently, the program has been
plagued by problems ever
since the first prototypes
came off the Maserati assem-
bly line in 1987,
The problems have been in
{ Pletse taren o poge 58)
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Comanche Option Group
Discount 2WD ALN

» 4.0 Litre Power Tech Six, the most

weerful engine in it cass

= Manual 5-5peed Overdrive Transmission
« Intermittent Wipers

+ Ploneer Trim Package,

silver styled steel wheels,
and PZ15/75R15 outline
whute letter tires

Comanche Option Group
Discount 4WD ALN

+ 4.0 Litre Power-Tech Six
= Manual 5-Speed Overdrive Transmission
« Pioneer Trim Package, sthver styled

steel wheels, and PZ15/75R 15 outline
white letter tines

* Intermittent Wipers
* Dual Remote Mirmors
* Gange Group

Comanche Option Group
Discount 2WD ALM

» Pioneer Trim Package includin

silver stvled steel wheels and P205 black

sidewall tires

« Intermittent Wipers
« Duial Mirrors

Comanche Option Group
Discount4WD ALM

* Moneer Trim Package inchudin
["ﬁ]ﬁ black

silver styled steel wheels and
sid tines

+ Dhial Mirrors

With savings like these, you don't have to
buy an ordinary pickup. You can drive an

American Legend. Jeep Comanche.
For more information, call 1-800-JEEP-EAGLE.

*Protects 1989 models mﬁ:m:- arid powertrain for 7 years or 70,000 miles and agains: outerbody nur thrmgh
miles. See limined warranty @ dealer. Deviuctihles and restricrions appay

* *Saiingts based om sticker price of upuhmllgmu 1 cormypsaned with options

for 7 vears or 100,000

irchised separateiy yis & registered trademark of
Eﬁl Eayle Corporation. Buckle up for safety

 Intermirtent Wipers




Then subtract.

» Dual Mirrors i
= Gauge Group
+ AM/FM ET Stereo Radio -

1 Rear Windoa

« Slhiding Rear Wind

* ANU/FM ET Stereo Badio

# Sliding RBear Window $ *%
« Comventional Spare Tire
+ Skid PMate Group *

JO SAVE $700"*

— SAVE $700"

h



INSIDE DETROIT (ontinued from page 55)

- gquality, emissions and safety, according
to Chrysler executives. In addition,
Chrysler has been making running
changes in the design of the chassis,

Chrysler announced earlier this year
that it would finally introduce the car in
October, 1988, But that date has
slipped, and the official introduction is
upin the air as ol this writing, One of the
problems in the program that has been
evident from early 1987 was the clash of
wills between Chrysler and Alejandro
DeTomaso, president of Maserati's par-
ent company. DeTomago has his own
ideas about how a car should be built,
and those ideas did not always coincide
with Chrysler’s,

One sign of progress in bringing the
£30,000 car to America has been the ap-
pearance of half a dozen prototypes in
various Chrysler centers in the 1. 5.
However, when the car does appear,
Chrysler will make a strong effort not to
identify it as a sports car.

Chrysler’s Alfa Plan

Although the liaison with Maserati still
hasn't produced much for dealers to
work with, Chrysler has turned to an-
other [talian carmaker to help brighten
up its showrooms. In a deal struck with
Fiat, Chrysler will soon market Alfa
Romeo cars through selected Chrysler-

Plymouth dealers across America.

Fiat acquired Alfa in late 1986 to
thwart a proposed merger with Ford,
Although Fiat markets Ferrari sports
and GT cars here, the deal with Chrys-
ler promises to give Alfa's new parent
its firet significant presence in the U8,
since Fiat pulled out in 1982,

Alfa's current U.S, offerings are lim-
ited to the venerable Spyder 2-zeaters
and the Milano sedans, a lineup that pro-
duced about 6000 sales through 160
dealers in 1988, By dramatically ex-
panding the number of dealers, and of-
fering the popular 164 sedan later in
1988, Chrysler hopes to boost Alfa sales
to the 40,000 Lo 50,000 range.

Air Bag Costs

What happens after an accident when
the air bag has to be replaced and dam-
age to the steering wheel or instrument
panel housing must be repaired?

The cost should be substantial, but
auto executives are mum when the sub-
jeet is mentioned. Instead they point to
expected lower costs for insurance or
gavings on hospital bills when the pas-
senger in anair-bag-equipped ear is
saved from major injury.

One big problem remains: how to con-
vinee passengers Lo use seat and shoul-
der harnesses in air-bag-equipped cars,

Metered Seating

Now they can measure how comfortable
yvour car ride will be. A seat comfort
meter developed by Toyota measures
three different vibrations—up and
down at the floor and on the seat cush-
ion, and side to side on the seat back,

Vibrations may be too fine a word for
what is measured. Bumps and turns are
dlso recorded. What the researchers did
was put sensitive accelerometers in the
three positions, and measure the results
against what a test group of human pas-
sengers felt,

By fine tuning the accelerometer
readouts, they came up witha way tore-
duee specific vibrations.

Pussycat Tiger
Corvette engineers say the new ZR1 en-
gine has a tiger and pussycat personal-
ity. At low speeds it runs as smoothly as
a low-power V8 in a luxury sedan. But
at high speeds, it puts out 2 mighty 380
or so horsepower. One of the secretsisa
3-stage throttle control. At moderate
driving speeds, the engine runs on a
restricted number of air intake butter-
flies. At all-out aceeleration—when the
ZR1 catapults from 0-to-60 mph in 4.3
seconds—all butterflies are opened, and
all fuel injectors spray.

tugging and dragging chores.

as a tree or large boulder.

pulling power.

e

1-800-225-5965.

A GREAT LITTLE
PICK-ME-UP.

« Wam's Portable Winch—the ingenious
solution to all your pulling, hauling, stretching,

= For use almost anywhere, including the front or rear of any

vehicle—or without a vehicle altogether.
 Requires only a standard 12-volt power source and a solid anchor point, such

other winch models, mounting kits and accessaries, call

* Available in two models, with either 2,000 Ibs. or 4,000 Ibs. of single-line
« Rescues stuck vehicles, hauls firewood, stretches fencing, loads cargo.

= Comes in a handy, durable carrying case
and includes power lead and anchoring
hamess.

» Stows easily in the trunk of a car or
behind the seat of a pickup.

Mailable by direct mail: P2000 Winch, PN22954,
$299.00, plus S&H, Send to Wam Industries, 13270 5.E. Pheasant Ct., Milwaulde, OR 97222
(Prices subject to change without notice.) For information on

\II \/ \/




Heathkit

'FREE
Catalog

Anyone Can Buy Top Notch Audio. Now You Can Build It.

With Heath's new build-them-yourself stereo See Heath Company’s wide assortment of
components, you create your own sound system. innovative electronic products in our 108-page
Specially designed for Heath by industry leader Heathkit Catalog, For your FREE copy, mail the
Harman Kardon, our new stereo line exceeds the coupon below or call 24 hours a day TOLL-FREE:
standards of even the most discerning audiophile.
And because most of the components come in kit
form, vou experience hirsthand how electronic 1'800'44*}IEATH (1-800-444-3284)

craftmanship results in premium hi-fi performance.
Build the power amplifier, preamplifier and
stereo tuner. Prewired and pretested circuit boards
and minimal soldering mean cach component takes
only a few evenings to build.
And, your success is guaranteed. Our precise,

|
(] Yes, send me a FREE Heathkit Catalog.
Send to: Heath Company, Dept. 017-724
Benton Harbor, Michigan 48022

step-by-step manuals are industry-recognized, and Name
our technical assistance team is just a phone call
Address Apt
To complete your sound system, add the remote CR
: ¥
control compact disk player, cassette deck and any of
our fine speakers and headphones. State Zip

|
|
|
|
|
I
away, |
|
|
I
|

I L e e o Heath Company |
PEREIRNREI TON IENN CT sT S e SRR SIS
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CL-800A A wtssdiary of Zenith Elecironica Corporatn



Popular Mechanics proudly invites you to join us on

“THE-GREAT-AMERICAN-FRONTIER

LN |0 SRR WY

ust imagine! You and Popular Popular Mechanics’ special issue, “The
] Mechanics on top of the world! American Adventure,” coming in May
[t’s true. PM invites you to re- 1989, featuring extraordinary articles on
serve your place on The the greatness of America

"""

Great American Frontier:
Alaska, including an excit-
ing side trip to Canada’s
Yukon Territory.

by nine distinguished
Americans.

Alaska is great in size,
beauty and adventure.

This is a VIP, behind- Now you can see and expe-
the-scenes trip that you rience this Great American
can’t take on your own. This is a program  Frontier on a program created especially
that only PM can make available. for you — the inquisitive Popular

This unique travel experience celebrates ~ Mechanics reader.

© Popular Mechanics is a registered rrademark of the Hearst Corporation. All armrangements for the Great American Frontier Adventure are being made by
The Hakins Company, which, along with its suppliers of services, is solely responsible for all arrangements, including cransporration and accommodations.




[t’s a trip you've only dreamed
about! You'll be in the land of Mount
McKinley. The North Slope oil fields.
The Trans Alaska Pipeline. The
Arctic Ocean. The Arctic Circle.
The Klondike. The Yukon River.
The Northern Lights. The Midnight
Sun. Glaciers. Volcanoes. Vast wil-
derness. Salmon fishing. Whales.
Caribou and moose. The Alaska
Railroad. America’s first line of mili-
tary defense. Cosmopolitan
Anchorage.

ome join Popular Mechanics
C on the Great American
Frontier Adventure to
Alaska and the Yukon Territory.
Programs are planned to begin in
Anchorage every Saturday in August
1989. To enhance your Great
American Frontier Adventure,
groups will be limited to about
40 persons.
The price of this once-in-a-lifetime
adventure is only $3,295 per person,
double occupancy, plus air or cruise

transportation from and to the
“Lower 48" states.

For full details on the
Great American Frontier Adventure,
contact:
Popular Mechanics
c/o The Hakins Company Inc.

211 First Street

Ho-Ho-Kus, N] 07423
201-445-9424

This trip offers very special attrac-
tions at a very special price arranged
for Popular Mechanics readers.
Program participation is extremely
limited. Please act now to assure
your place on the Great American
Frontier Adventure!

]

Dl

INCLUDED PROGRAM FEATURES

* Pre-Trip %
Copy of Alaska Magazine
Two-week subscription to Anchorage daily newspaper
Mailings to enthuse and inform you
#* Davl %
Welcome to Alaska!

Sunser eocktail receprion overlooking Cook Inlet and Alaska Range
Gireetings from a Popular Mechanics ediror
Recollections of an Alaska “sourdough™
Alaskan souvenirs
Owernighr ar Sheraton Anchorage Horel
* Dayl &

Your choice of fly-in program:

Rigorous salmon fishing and wildemness experience
or
Alaska’s artist colony and berrypicking capital
Boch with picnic lunch
Ohernight at Sheraton Anchorage Hotel
* Day 3 &

Alaska Railroad through Whittier Tunnel
Prince William Sound boar ride to view glaciers, whales
Chn-board lunch
Dinner in Valdez, the “Swirrerland of America™
Owernighr at the Westmark Valde:

* Davg &

Behind-the-scenes tour of Trans Alaska Pipeling terminus and ol port
WVIP briefing by executives of the pipeline operators
Era Aviation Convair 580 charrer
over rugped, snow-capped mountains to the Yukon
Tour of legendary Dawson City and the Klondike
Lunch
Goldpanning experience
Riverboat ride on the mighey Yukon

Can-can show, dinner and gambling
at DHamond Tooth Gertie's

Cwernight ar Westmark Inn Dawson

* Day3 &
Era Aviarion Convair 380 charter
inside Arcric Circle
Passible sightings of musk oxen, caribou, moose
Dip your toe in the Arctic Ocean
Behind-the-scemes tour of North Slope oilfields
Yiew of environmental protection measures
Visir to Mile "0" of Trans Alaska Pipeline
Acrcric Circle certificate
Era Aviation Convair 580 charter to Fairbanks
Owernight ac Wesomark Fairbanks
% Davb &

Private dome car ride on Alaska Railroad
past Mount McKinley ro Anchorage
Owvernight ar Sheraron Anchorage Horel
* Day7 *

Tour of Anchorage, Portage Glacier,
Alyeska ski life. Crow Creck mine and Turnagain Armm
Farewell banquet overlooking Cook Inlet and Alaska Range
Copy of James Michener's Alaska
Crheermight at Sheraton Anchorage Horel

* Day B *
Fond farewell 2 2
Oprional Inside Passage cruise mo Vancouver or Seattle Sl AR
at additional cost P et - P o
S e i ot Ty T = sy
o - A

- i : 4 e o

Makes a wonderful holiday gift!
o _ Purchase by December 24, 1988
: and each traveler receives

a $100 ULS. Savings Bond.




HE relationship
T between car manu-
facturers and audio
companies such as JBL and
Bose continues to evolve and
expand. In the case of Ford,
its partnership with JBL has
evolved to the point of excel-
lence. Bose, meanwhile, is
improving the sound quality
of 1989 General Motors cars
toaremarkable degree. Bose
also has struck a deal with
Nizsan, although in this in-
stance the sound is less than
satisfying.

The Ford/JBL systems in
the 1989 Thunderbird and
Cougar are real landmarks in
terms of factory autosound
systems. Most factory sys-
tems appear as if the sound
gystems were tacked onazan
afterthought. In this in-
stance, Ford clearly viewed
the sound system as an im-
portant element of the car,

This is evident in the repo-
gitioning of the cassette re-
ceiver and loudspeakers in
locations that make sense,
The cassette receiver is in-
stalled high on the dashboard
where it can be easily seen
and operated. Many cassette
receivers, unfortunately, are
placed in locations where it is
nearly impossible to tuneina
station without taking 'vour
eyes off the road. Music
shouldn't cause accidents.

A compact disc player is
available as an option for
both the Thunderbird and
the Cougar. The CD player,
though, gets positioned low
down on the center console
—not as convenient as the
cassette receiver but in the
case of a CD playerit's ac-
ceptable.

[+ ¥

AUDIO

Motown
Sound ‘89

BY FRANK VIZARD, Contributing Editor

L'sl.'f-frlend'ly:JBLplm radiocassette high on dash.

The door speakers in both
Ford cars have been moved
higher up for better stereo
imaging. Each door speaker
is actually two speakers in
one: a 4-in. midrange and a
1-in. tweeter enclosed to-
gether in a &% x Tle-in.
enclosure. Moving the door
gpeakers has an interesting
side effect. The repositioning
of the door speakers occupies
the space required for a win-
dow crank. Power windows
therefore are standard
equipment.,

The rear speakers also
have been moved from their
traditional cavities in the
rear deck and into the rear

side panels. Back-seat pas-
sengers in particular will
notice the improved sound
quality. The rear speakers
are optimized for rear seat
listening. Previously, the
rear speakers had been opti-
mized for the ears of those
sitting in the front seats.

By moving the rear speak-
ers off the rear deck and into
the side panels, Ford and
JBL have freed up enough
space for the installation of a
subwoofer, The subwoofer is
a single 7-in. woofer repro-
ducing bass frequencies be-
low 50 Hz. The subwoofer,
which is housed in its own 10-
liter enclosure, is mounted to

the far right of the rear deck.
Because bass notes are omni-
directional, the positioning of
the subwoofer is not as eriti-

| cal as the positioning of the

other four speakers,

The subwoofer unques-
tionably is the reason behind
the big improvement in
Ford's sound quality.
Powered by an independent
85-watt amplifier, the sub-
wooler lets you hear musie
that is generally masked by

{ road and engine noise, The

power of the subwoofer is
augmented by a 4-channel
amplifier delivering 15 watts
to each of the door speakers,
From a power standpoint,

this Ford/JBL system isn't

going to win any decibel con-
tests. Nonetheless, there's
still enough wallop in the
gystem to provide you with a
very pleasurable musical ex-
perience. The system should
list for about $1100 as an op-
tion, without the CD player.
The new Thunderbirds
and Cougars are not the only
Ford cars getting an audi-
tory upgrading. The Lincoln
Continental is being offered
with a Sony-made, 10-dise
CD changer or a digital audio
tape (DAT) player as an op-
tion. DAT players, by the
way, are being introduced by
a number of ear audio equip-
ment makers at very high
prices—in the $2000 range.
Ford/\JBL systems are also
now available for the new
Taurus, Sable and Broneo I1
vehicles, If you're wondering
just how broadly across car
lines premium sound sys-
tems will be offered, let me
say this: Expect a Ford/JBL
{ Please turn bo page 115)
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Adveriisement

ake this holiday season one o remamber

by shanng the enjoymeant of motorcycles

and scocoters with products like the Honda
Z50R™ and the Elite™ 50LX. And now's a great
time because you can recaive a $100 LS. Savings
bond when purchasing selected Christmas
models”

ALWAYS WEAR A HELMET -\-_F_-|-'['i|,"|'|f|".l":"J:..NDFI:I['ITI:F
o ."T {IN G I:*r':. your owners manual tharou

rcker raning informaticos al the MSE 31 1-B00-447

" Sl !"'f"'l'f-‘I:‘- niy. check dedler for datats. Z50R

ré HMonda trademarks

Butler-in-A-Box, By Mastervoice
antral your electronic devices in the home
ar office by the sound of your voice! The
Butler-in-a-Box allows control ol up to 256

devices by a combination of touch, trme, stuation or

vocal commands!

Butler-in-a-Box requires no complicated or

expensive hard winng and installs easily (just plug

it i)

Imerested in saving money on electric bils? Wari

increased comfort and security? Write or call today

——ﬁwWSTERLOICE

fed Humbaolt Strest, Los Alarmitos, CA 90720
F-"‘n'"-:-l M3) 594-6581 for the dealer nearest you

PM Gift Guide

ave up 1o 35% on utilty bills with a Hunter

Programmable Thermostat, Easy o pro-

gram installs in 30 minutes. From
$2495 Start managing and saving your enargy
dollars today. Look for Hunter in the Yellow Pages
under "Fans" Or write the Hunter Fan Company,
Dept, PM, 2500 Fnsco Avenue. Memphus, TH 28114
Or call us at (901) 7459222
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Sound Advice. ..
An Audio Guide to Your Car's Performance.

he sounds made by your car can alert you
1o needed manienance and healp you
avoid expensive repairs
SOUND ADVICE 15 an audio cassette tape contain-
ng 20 of the most common notses that your carcan
make
This unigue auto diagnostic tape has been com-
piled by Mort Schultz, PM's popular, experl con
tnbuting automotive editor with the cooperation of
the General Motars Corporation
For a few dallars imvestiment you can save hundreds!
Only £795 #y-1010: Send to. Popular Mechanics
Box 1014, Radio City Station, New York, NY 10101

Popular Mechanics i a publication of Hears: Magarings, a D
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SHOP TECHNIQUES

ow To Use

Wet Abrasives

BY ROSARIO CAPOTOSTO, Contributing Editor

BT&ND.&RD sandpa-
per is indispensable
for smoothing wood.
To smooth and polish a
wood's finish, specifically
lacquer, varnish or shellae,
there are special wet abra-
sives available. These are [l
used with water or il (paraf- |
fin or mineral) which actsasa
lubricant to rid of abraded
material and reduce friction,
Water iz favored because it's
cheap and eazy to clean up.
However, do nof use water
on shellac. Use oil only.
Waterproof abrasive pa-
per, coated with silicone-car-
bide, is commonly available
in 9 % 11-in. sheets ranging
from 220 grit (fine) to 600 grit

s 3 ot =

Use special waterproof abrasive paper to sand between coats
of afinish. As a lubricant, use water, paraffin oll or mineral oll.

—_——

(very fine), Use wet abrasive
paper with water or oil to
sand between finish coats to
remove drips, brush marks
and other imperfections.
Wrap the paper around a
rubber sanding block ora
wood block covered with felt.
Keep the work surface well
lubricated and rinse the
abrasive paper frequently.
After sanding with 600-
grit wet paper, polish surface
with pumice stone followed
by rottenstone. Use water or
nil as a lubricant. Pumice
stone, from lava rock, comes
in four grades from coarse
(1F) to very fine (4F). Super-
fine rottenstone is made of
| decomposed limestone, PM

P

i -

Waterproof abrasive paper comes in various  Use a rubber sanding block and rinse off the
grades ranging from 220 grit to 500 grit. paper frequently in the lubricant.

Paraffin oll Is a popular lubricant for sanding,
especially when working on shellac.

it

After final sanding, polish the finish with Polish finish with a wood block that has a
pumice first and then with rottenstone. plece of short-nap carpeting glued to It.

Form a supersmoaoth, highly polished edge
on acrylic with wet abrasive paper.

POPULAR MECHANICS ® DECEMBER 1988
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Push yourself to the brink of | MAIL TO: Army National Guard, PO, Bax 564, Hanover, MD 21076

mental and physical limits in Adven- | \

ture Training. Serve with the Army

National Guard elite two days a it

month and two weeksayear. And | " -
ut 1t all on the line for the thrill of a e

ifetime. For more details, fill out this | oA WIRTHEATE

coupon and mail it in today. Or call BECTRTION ARMY/
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AME asport—any
sport. Ifit's played in
real life, odds are it

can be played on your com-
puter screen too, Sports-
minded computer buffs can
choose from an amazing ar-
ray of high-quality, realistic
gimulations that offer great-
er sophistication than regu-
lar videogames. Selections
range from such popular
spectator sports as profes-
sional baseball, football, bas-
ketball, hockey and soceer,
to more participatory pas-
times such as golf, racquet-
ball and bowling. There's
even a menu of relatively
esoterie fare that includes
skateboarding, surfing and
off-road racing. Fact is,
sports competition alone
might justify your purchase
of a personal computer, even
if you have no need to use
it for word processing or
spreadsheet culeulations,
Baseball fans who can't
wait for the return of spring
can make April come early
with two simulations that
give Accolade's hot-selling
Hardball arun for its money.
Both games, Earl Weaver
Baseball from Electronic
Arts and Pete Rose Pennant
Fever from Mediagenie's

N Mkl W

HT'I'il.l WTTRLK
w80 | BAIDF

nrrgs
T T#

I.Il

I TELY BEF [ EEX
|‘i:|:1rl -l TE RILE

| Skaters tire and age in Mind-

scape’s Superstar Ice Hockey.
b6

Limstin

COMPUTERS

Desktop
Athletics

BY RON SCIBILIA

Gamestar division, combine
aton of fun with some gerious
baseball edueation straight
from the game's masters.
Unlike some of the sports
simulations designed for

Pete Rose helps your expansion team hustle in Fennant Fever.

videogame play, you're not
likely to exhauvst this pair of
gamesin a hurry, These com-
puter-based simulations daz-
gle with the sheer amount of
data they include and the op-
tions they afford the player.
They're complex worlds unto
themselves, and demand

| both manual and mental dex-

terity to exploit to the full-
est. Although neither game
absolutely requires a joy-
stick, you're well advised to
use one to get the most from
your playtime. With Earl
Weaver Baseball you can use
amouse, if you prefer.

In Earl Weaver Baseball
($50, for IBM/Tandy, Apple
[1, Commodore G64/128,

of the diamond with Earl
Weaver, former managing
great of the Baltimore Ori-
oles. You can both play and
manage against Earl, just
manage against him, or let
Earl do the managing while
you do the playing. Earl's
also around to give timely
advice on baseball strategy
whenever you want it, The
manual includes several
pages of Weaver wisdom,
gleaned from his highly sue-
cessful major-league manag-
ing career.

Like to match the great
teams of history against each
other or mix and match stars
from different eras? You can.
You also have your pick of 32

Amiga) you share the world | different ball parks to play

in—with different
wind conditions
for each park. If
these won't do,
you can even
design your own
playing field. As
commissioner of
your league you
can indulge the
whims of a base-
ball ezar—cus-
tomize the team
names, change stadiums and
modify uniforms. Just about
anything you can do in real
baseball, you can do in this
game, There's even an In-
stant-Replay mode toreprise
the last play, frame by frame
if you wish. You can get a ra-
dar gun reading of the speed
of the previous pitch. Pitch-
ers tire, just as in the real
thing, and relief pitchers are
more effective if warmed up.

| There's effective animation

too, using both a pressbox-
high perspective view of the
field and a split sereen, TV-
like shot from behind the bat-
ter,

Pete Rose Pennanit Fever
($40 for IBM/Tandy, $35 for
Commodore 64/128), as you
might expect from a game
endorsed by “Charley Hus-

{ Please turn lo page 139)
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More and less
than meets
the eye.

The pack says “low tarl” But the taste says more.
A far richer, more satisfying taste than you'd expect. Yet Merit
has even less tar than other leading lights. The secret is Enriched Flavor™
Only Merit has it. Which is why, in a test against competitive cigarettes, more than
half the smokers said Merit tastes as good or better than brands
that have up to 38% more tar. Taste Merit yourself.
You won't believe vour eyes.

Enriched Flavor” low tar. l ' A solution with Merit.

—

MERIT

SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease, T
Emphysema, And May Complicate Pregnancy.

Kings: B mg “tar,’ 0.6 mg nicoline av. per cigarette by FTC method
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Ford maintains that the best car
repair guarantee in America is one
that money cant buy.

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

This guarantee is solid as a rock.
If vour participating dealer repairs
your Ford, Lincoln or Mercury, he
guarantees that if the covered repair
ever has to be fixed again, he’ll fix it
free, for as long as you own your

( X vehicle.
\&' It doesn’t matter where you

With LSG, % ; :
_w:"h' netwr pury for \l% bc;u,ghl your car or llght truck, or
a corvered repair ouwice. whether it’s new or used. And LSG covers

thousands of repairs. Only Ford Motor

Company dealers have it. Only Ford, Lin-

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

Nobody guarantees n—
car repairs better, QUALITY CARE UL

And this limitedwar- FOR QUALITY CARS
ranty is backed by
certified technicians and quality Ford Parts.

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




COVER STORY

Cruising the high seas in the
coming century will place an
emphasis on age-old luxury,
innovative design and high-tech
EnginEEring.

PM's natlon of the craise ship of
tomorrow—aided by Wartslla's
Proa concept—Iincludes an
atrium'hotel on a SWATH-
derived trimaran hull. Gas
turbines propel this fantastic

SUPERSHIPS

assemnblage of restaurants,
casinos, sports centers and
. ...: NG pools.

BAVIGATION!
METECROLOGY CENTER

RADIC) ROOM

UST WHEN YOU thought
passenger liners had gone the
way of the woolly mammaoth,
along comes an emerging class
of cruise ships designed to titillate
even the most jaded Sybarite. Far
surpussing the passenger vessels that
once plied global seu lanes, these new
cruise ships will be destinations unto
themselves, Nloating Xanadus that
will offer an invigorating mix of sea-

PAEILLUSTRATION BY JOHMN BERKEY
POPULAR MECHANICS ® DECEMBER 1988
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going pleasures for all aboard.

The push to design these fun fac-
tories hus been H}N]]E?Bﬂ hy efforts to
entice more travelers to take ship-
board vacations. The quest is leadin
the & billion cruise industry lhrm;u.:ﬁ
an evolutionary growth period that
may one day spawn a generation of in-
novative vessels twice the gize of Lo-
day's largest ships.

Right now, passenger shipping's

49
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standard bearer is Royal Caribbean
Cruise Lines' Sovereign of the Seas.
At 74,000 gross tons, Sovereign is the
largest cruise ship ever built, and her
2282 passengers are surrounded by
unrivaled luxuries—including a 5-
deck interior atrium with two glass
elevators, and a 275-seat lounge canti-
levered 12 stories above sea level.

In the continuing progression of
cruise-ship design, experts predict
super cruise ships like Sovereign will
become the stepping stones to the
megaships of the 21st century. This
next generation will not only be twoto
three times larger, but will introduce
tennis courts, beaches and in-hull har-
bors as they strive to become the
vaecation dream of millions.

Phoenix—A foretaste

The inapiration for these 21st century
megaships may come from Phoenix
World City. A consortium of German
shipbuilders has completed initial
agreements and design studies to cre-
ate this 5600-passenger cruise ship of
tomorrow. World City will be more
than three times the size of Sovereign
of the Seas and will incorporate a split
stern that will shelter a harbor where
four 400-passenger day cruisers/
tenders can dock. Phoenix World
City's hotel areas are located in three

A trimaran S\WATH concept permits additional space amidships for recreation.

B-story buildings atop her 1243-ft.
semicatamaran hull. Designers antic-
ipate tropical gardens, parks, prome-
nades, cafés and a 4-pool lagoon with
palm trees and a real sand beach.

Cutting a SWATH
Hull design has a direct bearing on
passenger comfort, particularly in

Extending the principal, future S\VATHs might include separate deployable harbors.
70

heavy seas, and designers looking be-
yond World City see great promise in
the SWATH design (Small Water-
plane Area Twin Hull).

Swift and ultrastable, SWATH is a
platform lifted above the water by
struts which are attached to two sub-
merged pontoons that provide the
veasel's huu:.runc The struts deﬁne
the ship's “small waterplane area.”
Whereas conventional ships ride the
waves, this strut and pontoon concept
permits the EW."LTI’P‘}D safely man-
age surface turbulence.

Moreover, large eruise ships have
length-to-width ratios of between 6:1
and 7:1, a SWATH vessel's ratio is ap-
proximately 2.5:1. This feature
makes the SWATH well suited tobe a
cruising holiday center, according to
officials at Finland's pioneering ship-
builder, Wartsila Marine. Wartsila,
which has built more than a dozen
leading cruise ships, has developed
the SWATH 2000 Cruise Liner, a 500-
ft.-long, 200-ft.-wide vessel to accom-
modate a minimum of 2000 people.

Key feature of SWATH 2000 is a
large 30,000-plus-sq.-ft. central
recreation area, derived from the
wide beam. This outdoor court would
be sheltered on three sides by 1000
passenger cabins, many of which
would have private balconies facing
either the ovean or recreation area.
Within the recreation area would be
cafés, gardens, a large swimming
pool, a surfing beach, squash courts,
even escalators and a water slide.
Also envisioned are underwater and
celestial observatories.

While SWATH matures on the
drawing board, it has also served as
the starting point for other future
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eruise-ship designa. One such design,
the Wartsila-developed Proa, is aship
whose main weight is placed on a cen-
tral hull. A amaﬁﬁ:r side pontoon sup-
plies SWATH-like stability.

Tricruiser employs two side pon-
toons to form a triple hull, The pas-
senger facilities are contained in a
high-rise building located on a plat-
form deck surrounded by a beach area
complete with palm trees.

Big MACS

While many future designs are
emerging from Europe, Japan's
famed industrial companies are also
seeking to establish themselves as
builders of large passenger ships. One
such organization is Nippon Kokan
KK (NKK), which has joined with
leading Norwegian architects to pro-
duce a concept called MACS (Multi
Activity Cruise Ship).

The 3000-passenger MACS are
based on a wide-beam hull: 853 ft. long
with a 141-ft. waterline beam that ex-
pands to 177 fL. at the superstructure.
She would include a split stern for an
internal harbor similar to that of
Warld City and Tricruiser.

Future pros

In the near future, no less than a doz-
en new ships are due to be introduced,
including five 70,000-gross-ton super
eruise ships. These vessels will con-
tinue the competition to introduce
features ranging from expanded rec-
reational facilities to glass-domed ob-
servatories and taller atriums.

If one wonders where all this is
heading, France's leading shipbuild-
er, Chantiers de I'Atlantique, func-
tioning at the mouth of the Loire
River for more than 100 years, may
have designed the ultimate cruise ex-
perience with its island cruiser.

At first glance, the large circular
ship might appear to be strictly fanta-
sy, but closer observation reveals a
vessel not all that different than the
megaships. On the island’s platform
deck i= a lagoon surrounded by hotels,
beaches, marinas, tennis courts, land-
scaped gardens and an amusement
park. The design includes lifeboats
suspended below the platform deck.

While this design may seem unob-
tainable, one must remember that the
evolution to the 74,000-gross-ton
Sovereign from the 1960's cruise
ship—a 18,000-gross-ton, T00-pas-
senger vessel—was made possible by
a quadrupling of consumer demand
for cruises in the past two decades. As
this passenger prowth continues un-
abated, the leap to these megaships is
Jjust another step in an ever-expand-
ing marketplace. m
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The Shape Of Ships To Come

ISLAND CRUISER

Royal Caribbean Crulse Lines” Soveneign of the bwice the size of today's
contemporary crulse ships—has started a design revolution that may result in Phoenix
Worfd City, the SWATH-Influenced Tricrser and Chantiers de I'Atlantique’s fantasy ship,
Island Cruiser, a motorized atoll that sports a roller coaster.,
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CAMCORDERS
ON TRIAL

Home video camcorders come in five different formats. \We've lab-tested
a top sample of each to help solve your multiple-choice questions.

BY STEPHEN A. BOOTH, Electronics Editor, and

FRANK C. BARR, President, Advanced Product Evaluation Laboratory

T SHOULD come as no surprise
that video camecorders are the
hottest-selling commodity in
electronics today. Since the ad-
vent of hand-cranked motion picture
camerasinthe 1920s, Americans have
taken a shine to rolling their own
home movies,
Mot everyone is possessed by a de-
sire to be a second Cecil B. DeMille,
But most humans do share an instinct

to record and preserve a personal and
family history. In this regard, the
modern home-movie might play the
role formerly fulfilled by the totem
pole or the hearthside storyteller.
Camecorders, those battery-
powered units that combine a motion-
picture camera with a videotape re-
corder for direct display on a TV zet,
make the job of documenting family
antics congiderably more convenient

/SIS

This feature-packed
52500 Super VHS
moviemaker
renders accuratefy
balanced, though
undersaturated,
colars. Its Super
VHS recording
system yields
resolution In the
400-line range.

Ve N

Toshiba SK-5$80

This Super VHS-C
model uses the
compact. 20-minute
videocassette—but
gets big results.
Color acouracy and
saturation were the
best tested, and
resolution rivals its
full-size cassette
cousin, Price: 51996,

Serial No. 76512153
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than developing and projecting movie
film—or carving a totem pole. Even
compared to the 2-piece video camera
and video recorder combos of just five
years ago, today's camcorders are
easier to lug around and use.
Trouble is, more than 100 cam-
corders from 36 brands are available

today—a selection broad enough to
baffle the first-time buyer. To confuse
matters further, camcorders come in
five different operating formats. In
automotive terms, the difference
might be described as high-perfor-
manee roadster versus touring car,
full-size versus compact. As in select-

ing a car, you'll match a model to your
wants and needs based on conve-
nience features, performance and op-
eration. Sticker price might not be so
great a factor as in buying a car, be-
cause with cameorders, the spread
between econocar and a “loaded"

TSCAW

Magnavox VR9256AV01

Colors are nicely
balanced, though
they veer to yellow
and oversaturation.
The resolution

and noise ratings
are typical for

the VH5-C format.
The 51499 sticker
Includes two fast

shutter speeds.

Serial No, 57124400

VHS

Sharp VL-L80U

This 51799
camcorder yields
, performance typical i
of the VHS format. T g
in resolution and

video nolse, Reds
lean to magenta.
Color is slightly
oversaturated.
Variable-speed
room is a plus.

Serial No. 533622

J B\

_ Canon E708

Bmm video has
conmie 3 long way.
Color saturation is
right on, though
reds veer to
magenta. More
important, this
51950 machine
gives the best low-
light performance
of any tested.

Serial No. CEO30:0359

13
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CAMCORDERS ON TRIAL

model is limited to about $1000.

Hoping to make our first-ever elec-
tronics test as meaningful as possible
to the greatest number of readers,
POPULAR MECHANICS submitted one
camcorder of each format to the Ad-
vanced Product Evaluation Labora-
tory (APEL) in Bethel, Connecticut
(for more about APEL and our test-
ing criteria, gee "Electronics,” page
35). Had we chosen to test five ma-
chines of the same format, for exam-
ple, Super VHS, all the test might tell
vou is how the five camcorders stack
up against one another. You'd have no
basis for comparison with the other
100 or so—and no clue as to the rela-
tive performance of other formats.

In our experience, the first hurdle
most would-be cameorder buyers
encounter is the question of format.
Accordingly, by lab-testing one of
each type, we hope to show you how
the formats compare in performance
and operation.

Onee you've determined the format
that suits your requirements, select-
ing a specific brand and model will
depend on convenience features,
price and—how it feels in your hands.

Before deseribing the results of our
tests—and explaining how to inter-
pret them—these preliminary obser-
vations might prove helpful:
® All of the camcorders performed
more than satisfactorily. This owes in
part to the fact that despite the many
brand names, only a handful of manu-
facturers actually turn out the cam-
corders—and these manufacturers

LAB

must maintain the quality levels spec-
ified by the patent holder in order to
retain their licenses. The rule of
thumb, as far as picture quality goes,
is that all camcorders are good but
some are better,

B The only great difference in perform-
ance among formats is in horizontal
resolution. Here, the relatively new
Super VHS format (and its compact,
Super VHS-C cousin) delivers about
60 percent greater detail resolution
than conventional VHS, VHS-C and
8mm video (this also holds true for
home VURs). Accordingly, to benefit
from the super formats’ greater
resolution, your TV monitor must be
able to reproduce 400 or more hori-
zontal lines. Many current models do.

interpreting the numbers
The first measurement on our chart,
Minimum Illumination, tells you the
smallest amount of light needed to
register an image with a cameorder.
It's measured in lux—10 lux being
about the amount of light falling on an
object some 8 in. from a lighted can-
dle. By comparison, 100,000 lux is
about the light level outdoors when
it's clear and sunny at noontime.,

Our test samples are typical of most
cameorders today, which weigh in be-
tween 7 and 15 lux (a handful handle
lower light levels). But the image a
camcorder picks up at minimum illu-
mination is far from ideal. It is likely
to be noisy—afflicted with a grainy,
snow-like texture—with murky col-
ors (if any color registers at all),

Moreover, at minimum illumina-
tion, the lens iris is open to its largest
aperture (lowest f-stop) to admit the

field is limited. Only your immediate
subject is likely to be in focus—so long
as the subject doesn't move.

Faet is, minimum illumination
—the specification that manufactur-
ers tout most loudly—is almost mean-
ingless unless it's qualified by the
amount of video noise in the picture,
called the signal to noise ratio. On our
test results chart, thisis listed as
Chroma Noise and Luminance Noise,
and it is measured at Minimum Light
and Optimum Light,

Seeing noise

Specifically, these measurements tell
you how noisy, or distorted, the Chro-
ma (eolor) and Luminance (black-and-
white brightness) portions of the vid-
eo signal will be at a specific light
level. They are measured in decibels
{(dB): the higher the number, the bet-
ter the rating.

Our noise figures for Minimum
Light are bazed on each cameorder’'s
Minimum INumination level, as test-
ed by APEL (5.9 lux, in the case of
Olympus). For Optimum Light, all
cameorders are tested at 1600 lux, a
level at which APEL believes most
camcorders no longer need supple-
mental lighting to get a good image.
For the record, Chroma 15 measured
for the color red—the most difficult
for video equipment to reproduce ac-
curately {we'ﬁ have more to say on
this later).

You'll notice that all of the cam-
corders obtain better chroma and
luminanece ratings at optimum light
than at minimum light. How much
better? Most experts believe that a
difference of 1 to 2 dB is barely visible

TESTS* most light. This means that depth of tothe human eye, and therefore insig-
OLYMPUS TOSHIBA CANON SHARP MAGNAVOX
VX-5405 SK-S80 E708 Vi-Laou VYRO256AVDT

Minimum [llumination (LUX) 59 151 7.0 8.1 70
Resolution (Lines), Camera 420 450 400 240 320
Resolution (Lines), Video Out 200 380 250 250 250
Resclution {Linas), TV Cut 330 a0 250 250 30
Chroma Nolse, Optimum Light' (dB) B

Cambis 41.2 3.7 410 4.7 34

Video Out 409 w2 413 431.8 305

TV Out 425 36.4 416 48 293
Luminance Noize, Optimum Light' (dB8}

Camara 396 41.0 444 412 416

Video Out 4.0 40.9 450 421 13

TV Oul 86 40.1 a7 40.5 42 2
Chroma Nokse, Minimum Light’ (d8)

Camera 324 30.5 40.5 238 274

Videa Out 30 314 426 65 338

TV Out 33.7 a4 421 55 M0
Luminance Noise, Minimum Light? (dB)

Camars 26 336 3 306 285

Widea Out na 353 3BT a7 s

TV Dut nao 348 360 25 344

* BEST MEASUREMENT IN EAGH TEST CATEGORY IS INDIGATED BY BOLDFAGE TYPE, ALL MEASUREMENTS MADE IN THE STANDARD RECORD/
PLAY MODE. 1. Measured at 1600 lux for all camcorders. 2. Measured at each camoconder’s minimum illumination level according bo APEL tests.




nifieant (keep this in mind when reacd-
ing the c¢harts comparatively). But a
difference of 10 dB (seen in some of
our samples)is like night and day,

For the noise and resolution tests,
AFPEL provides measurements for
Camera, Video Out and TV Out. This
ileseribes the three different aspects
of cameorder performance.

The Camera measurement tells you
how good the image is before il is re-
corded on tape. Video Out and TV Out
measure the guality of the tape-re-
corded image that will be transmitied
to vour TV screen (via direct-connec-
tion to the TV's video input jacks, or
an EF conneetion to the antenna).

Notice that in the Resolution tests,
the camera measurement is always
the highest, This is beécause current
tape-recording systems do not store
all the information they are fed. We'll
discuss horizontal resolution shortly,
Paradoxically, though, video-out and
TV-out ratings sometimes equal o
excesd] those of the camera section in
our video-noise measurements. This
it because manufacturers, anticipat-

ing depgradation of the recorded sig-
nal, often employ internal civeaitry to
optimize the signal before display.

Seeing red
Internal circuitry also affects four
more of our measurements—all taken
from the camera section (at TG00 lax)
and having to da with color.

You'll find no numbers on the chart
for Color Phase Accuracy and Color
Saturation. Instead, these are de-

s\

seribed by words—and graphically
vii the color charts beside each cam-
corder at the beginning of this report.

APEL uses a vectorscope to
measure how well each camcorder
renders the difficult color red. The
camcorder is trained on an industry-
standard Macbeth color chart. What
the camera section sees is represent-
ed by a point of light on the vector-
scope, Then, for visual purposes, the
cameorder's reproduction of the actu-
al chart is fed, directly via the video
output, to a Polaroid Freeze-Frame
Video Recorder, which takes the
shapshots shown here, (For compari-
son, the actual Macbeth chart is also
reproduced here, )

Although the Polaroid instant-film
ddds its own color bias to the cam-
eorders’ color rendition, that the bias
is the same for all machines—so the
snaps provide a viable indication of
the relative eolor-rendition perform-
ance of the camcorders’ camera
sections. Moreover, the Polaroids ac-
curately visualize what the vector-
SCOpE measures,

In Color Phase Accuracy, we gee
whether the cameorder deviates from
true red (“in phase”)—either to yel-
low (yielding an orange tint) or ta
magenta (for a violet tint). Color Sat-
uration shows how vividly the
cameorder reproduces colors. Under-
saturation delivers a pastel appear-
ance, Colors are punchier than in real-
ity when oversaturated, Bear in mind
that actual color rendition might be
different from our Camera measure-
ments when it is recorded on tape, de-
pending on how the signal is pro-
cessed by internal circuitry. It might
vary too when it is displayed on your

TV sereen. Color is a subjective mat-
ter: You can suit your personal tastes
by manipulating the color, tint and
other display settings on your TV,

Two performance parameters you
cannot influence are White Balance
and Color Contamination, These are
inherent to each cameorder,

White balance reveals how well the
camcorder corrects itself to render
pure whites under different lighting
conditions. Color contamination meas-
ures the extent to which unwanted
speckles of color emerge in a black-
and-white image. By the standard In-
stitute of Radio Engineers test, each
is measured on a scale of 1 to 100—the
lower the reading, the better. All of
the cameorders proved excellent,

Keeping resolutions

To measure Resolution, the cam-
corder is focused on a chart that pre-
zents varying numbers of parallel,
vertical lines arrayed left to right
across the chart. The spacing be-
tween the lines decreases as their
number increases, At the point just
before the lines merge into a solid
field, or where one can't be dizcerned
from the next, the cameorder has
achieved its maximum resolution.

The VHS, VHS-C and 8mm tape
recording systems can accommodate
250 lines, at best. The Super formats
up the ante to about 400 recordable
lines. By way of comparison, the best
TV telecast delivers about 330 lines to
your TV's antenna.

Inasmuch as cameorders record
live images, the more resolution, the
better. But live images are usually
moving images—and the human eye

{(Plense tirn bo page [28)

OLYMPUS TOSHIBA CANON SHARP MAGNAVOX
VX-5405 SK-S80 E708 VL-Leou VR9256AV01
Color Phase Accuracy (Red) InPhasae In Phase To Magenia To Magenia Tior Yallow
Color Saturation (Red) Lindar Evin Ewvin Cver Ower
White Balance (.A.E.") 10 10 a9 20 7
Color Contamination (LA.E.") 4 3 2 5§ 13
Image Sensor %" CCD W'CCD % CCD %' CCD % CCD
image Streaking Lag Rejection Excedien| Excnllnt Excalon Extullant Excadfieni
Zoom Lens Focal Range [MM) B 5-68 (BX) 12-72 [6X) B.5-68 (BX) B.5-68 {8k 6-54 {BX)
Lens, Maximum Aperiure 1.2 .7 1.4 2 12
Minimum Focus Distance {inches) 40 47 45 35 a2
Minimum Focus Distance, Macra (Inches) Vs Ya Yas g b
Loom Spead {Seconds) B0 50 7.0 500 g0
Fast Shutier Speeds |1/X Seconds) 250/500/1000 1000 500/1000 1000 50001000
Fasi Forward Time (Minutes, AC?) 645 1:50 a4 g:12 208
Fast Rewind Tima (Minutes, ACY) 535 1407 420 09 2:00
Test Tape (Length in Minutes) 120 20 a0 120 20
Power Requirements (AC, Watts) 14,0 1Mo $1.5 1.0 1.0
Battery Recording Time [Minutes)] 100 B0 BO 120 B0
Weighi* (Pounds) ] 4 av Tl 4
Size”, Inches (Helght Width Length) B 7 Tala12 BeSatd Sl 7 fixSx11
Suggested Retall Price 52500 51096 $1850 51789 1406

1. Institute of Radio Enganeers, measured at 1600 lux, 2. Speed s a varable from 5 to 20 seconds, wide 1o (ele. 3, With supplied AC adapter, With battery, time ia
50 parcand longar. 4. Including battery and tape. 5. Rounded up fo the neasrest inch.




COLLECTIBLES

TREASURE

LINION PACIFIL

O-GAUGE: LIonEL &
B&O GP7 DIESEL LOCOMOTIVE (5150

1-GAUGE:
<AL AMAZOO
GONDOLA
[550) AND
BOXCAR [570)

HO-GAUGE: OVERLAND MONON K-5A
BRASS STEAM LOCOMOTIVE (5410]

BY DAVID LANDER; PM Photos by Spencer Jones

OSHUA LIONEL COWEN, Lionel Corp.'s
founder and motive foree, put thtpamnn for toy
mhumuﬂpmtrukbymaktnghmmmlwi
to American boys very clear: “All the excitement,
action and high adventure of real railroading,” the com-
pany's 1941 catalog proclaimed. “The swift speed of the
Express asit flashes by! The ponderous, methodical move-
ment of the loaded freighter! Crossing gates being low-
ered! Warning bells ringing! Signal lights flashing!”

76

Children have loved their trains since the first wooden
and eardboard models appeared as pull-toys. Engines
powered by clockwork motors and live steam followed,
and in the late 1800s, the first battery-powered electric
traing appeared. Those who bought the earliest electric
models hadn't a hint of the addiction they would foster inso
many of their children and, in turn, their children's chil-
dren. To many, old electric trains are prized collector's
items now, and countless more who were transported by
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Meadel trains, those iron
hobbyhorses of youth, have grown
into cash cows as they evolve from
toys to collectibles. Here’'s how to
ride the rails to profit or pleasure.

h Hm,,r_Lx s -5._ Er-nﬂ'ﬁ_}u. Ha:w
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TREASURE TRAINS

its catalog number, or 5344, the num-
ber the madel actually carries. A loco-
motive is often referred to asa 0-4-0 or
4-G-6-4. The first number refers to
lead trucks, the second, and some-
times a third, to the sets of drive
wheels, and the last to trailing trucks.
The T00E , with four lead trucks, asin-
gle set of six drive wheels, and four
trailing trucks is a 4-6-4.

In the early years of this century,
toy trains bore little or no resem-
blanee to actual locomotives or cars,
and the concept of scale was unimpor-
tant. They were, however, made to fit
track of a specific gauge. Gauge refers
to the distance between a track’s rails
(in the case of 3-rail track, distance is
measured between the two outside
rails). The first Lionel trains rode
track that spanned 2% in., but the
company soon switched to a narrower
gauge—rle-ﬂgﬂated standard—that
eatured rails 2% in. apart.

Standard gauge trains were expen-
give, and layouts occupied a great deal
of floor space. In the years following
the Depression, Lionel's O-gauge,
with track rails 1% in. apart, in-
creased in popularity and standard
gauge was discontinued. Immediate-
ly following World War 11, now-de-
funet American Flyer introduced its
popular S-gauge, with track % of an
inch wide.

Seale is a ratio and refers to a mod-
el's size in relation to that of the car or
locomotive on which it is based. O-
seale, for example, is 1 to 48 or a Vi of
an mch to the foot while S-seale, at 1to
72, is ¥ of an inch to the foot. Be-
cause the scale known as HO, which
dominates today’s model-train mar-
ket, is 1 to 87, the often-repeated com-
ment that HO stands for half of O is
not true in terms of scale. But with its
track width of % of an inch, the gauge
of HO is half that of O-gauge. N-pauge
and Z-gauge respectively, used in

~ Brass: Ridin

°NE FACTOR that insures the collectibility
modeled in brass is limited availability: All brass
pleces are produced in small quantities. Whereas 15
, 8 typical production run consisted of aboul
250 is closer to the norm today, A few brass
models are produced in editions as small as a handful.

These, of course, are the most valuable.

Brass models are done to scale and are highly de-
tailed. The industry started in Japan in the 1950s, and
the quality of the earliest imports is not nearly as good as
thatof today's pieces, which are primarily made by Kore-
an companies. Still, some of the sarliest brass models

years
1000

i

scale models, are narrower still.

Suffixes are sometimes added to
the letters denoting gauge or scale.
Lionel, for example, produced en-
grines for 0-27 track as well as O,
Clearance between rails is the same in
both ecases, but a cirele of O-gauge
track measures 30% in. in diameter
{outer rail to outer rail) while eight
sections of curved O-27 track form a
27-in. circle. Some engines built for O-
gauge are unable to negotiate the
tighter curves of 0-27.

Scales of value
Because a large engine built to scale
would have been too long to handle O-
27 or O-gauge curves, toy locomotives
designed for these gauges are always
foreshortened in relation to their
width and height. In the late '30s,
however, Lionel steamed forward
with its model 700E Hudson engine,
To allow its length to accurately re-
flect that of its prototype, the model
was designed to run on 0-72 gauge
track, 16 curved sections of which
form a circle 72 in. across (measured
from center rail to center rail), This
degree of realism—including “hex-
head bolts accurately shaped though
they are smaller than a pinhead”—a
counts in part for the 700E’s $2000
value on the collector's market,

If you're & would-be train collector,

iliarizing yourself with such des-

ignationsis only the first stepinalong
educational process. Novices often
start out by purchasing a few random-
ly selected pieces that appeal to them.
Pﬂure sophisticated buffs work to-
ward a focused collection, unified by
manufacturer, by gauge, seale and/or
time period. Becoming a sophisticat-
ed collector requires research. Visit-
ing hobby shops that specialize in
trains is a good way to begin. At The
Train Shop in midtown Manhattan,
for example, you're exposed to an un-

usually large collection of models, and
knowledgeable personnel. Just across
the street is The Red Cabooze, a
source for books on trains,

New Lionel collectors may want to
read one or more of the six volumes in
Lionel: A Collectors Guide And His-
tary by Tom MeComas and James
Tuohy (TM Productions, Box 189,
Wilmette, IL 60091). Ron Hollander's
All Aboard (Workman Publishing, 1
W. 39 5t., New York, NY 10018)
packs the history of Lionel up to 1881
into a single volume and includes a
great deal of information on toy
trains. Of the many magazines devot-
ed to the hobby, the one that may
prove interesting to the new eollector
18 Ratlroad Model Craftsman ($21 a
yvear from Carstens Publications,
P.0. Box 700, Newton, N.J 07860).

There are several organizations de-
voted to toy and model trains. For col-
lecting purposes, the most important
of these is the Train Collectors Asszn,
{Box 248, Strasburg, PA 17579). Al
Runeehio, a former president, stress-
ea the importance of membership and
attendance at some of the many meets
held by its regional divisions and
chapters each year. This, the toy-
train expert notes, exposes beginners
to a great deal of material and to the
information that seasoned hobbyists
carry in their heads.

Ruoechio, who focuses on pre-war
Lionel equipment, notes that key
gources o inﬁzlrmation on the brand
are the company's catalogs. While the
originals are Lﬁemselves collector’s
items, those no longer protected by
copyright laws have been reproduced
and are available from trade sources.

The most valuable trains are invari-
ably the ones listed there last, Ruoc-
chio points out. Condition and rarity
are the two most important determi-
nants of a piece’s value, and these

{ Please turn o page 112)

The Rails In Class
are coliectible simply because of their age.
ﬂuf&th&lhrmmnduluofamﬂnhcmmﬁwnr
car might be reissued at a later date complicates matters
for collectors. Improvements in detailing and/or motors
often make the newer editions more desirable. Another
incentive for collectors to favor the new versions might
be factory paint, which adds value,

As for prices, new cars begin around $60 while highly
detailed steam locomotives start at about $250. An
older piece that sold new for $40 might fetch up to $500
today while a few imited-edition models now com-
mand prices close 10 $3000.—0.L.
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F YOU'RE A sports fan, you cankeepyour  videogames do capture all the flavor and
competitive juices lowing long afler thebig  atmosphere. They demand that you not only
game by playing videcogames of vour exercise your piaying skills, but also your
fuvorite sport, While they might not beas  mental, managerial talents. Here at Porviag
physicully taxing ns the real thing, the best  MECHANICS, we were ready and willing to take
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VIDEOGAMES

BASKETBALL

Double Dribble
( for Nintendo)

FAST-BRE&K action characterizes the Double

Dribble basketball game made for the Nintendo
system by Konami, a Nintendo licensee, Basket-
ball games are available in every videogame format,
but we found Double Dribble the best in realistic play.
You can compete at three different skill levels, and
quarters can be timed for 5, 10, 20 and 30 minutes.
Double Dribble offers you a choice of four teams,
each with its own strengths and weaknesses. As in the
real sport, contestants play 5-on-5, but most of the on-
gereen action consists of a 3-on-3 or 3-on-2 running game
reminiscent of the Los Angeles Lakers. Don't look to
set up a slow-moving half-court offense: Pass and shoot
immediately. On defense, it's difficult to guard against
your foe—so look to steal the ball.

Shooters get fouled and go to the line for free throws,
but the similarity to real basketball doesn't end here.
This is a pro game, so you have only 24 seconds to bring
the ball up the court and shoot. Also, watch out for
backeourt violations. If the ball goes out-of-bounds, you
have to pass it back within 5 seconds—the best time to
exert defensive pressure and double-team a man with-
out the ball.

Double Drib-
bile is an exciting
game, especially
when a shooter
gets loose under
the opposition’s
basket. As the
shot is attempt-
ed, the video
sereen switches _
from a full-court
ufa hantom-like basketball pl.;_ver going in for a s]an;

There are three versions of the dunk—the 2-hand
Jam, the reverse and the 1-handed glam. The slam-dunk
ean be missed if the shooter iz positioned under the bas-
ket improperly. The ball then bouneces back into play
with a rim-rattling sound that leaves no doubt the shot
was missed. Honorahle Mention: One-On-One Baskel-
ball by E]Ef:tmmc Arts for Atari's XE System.

FERIGD |

RBI Baseball
( for Nintendo)

SINCE baseball is the national pastime, it's no sar-

prise that there is a plethora of baseball video-
games available. PM's choice for the pennant is
RBI Baseball by Tengen, another Nintendo licensee,

Baseball is the only sports wdeugme in which mana-
gerial skills are as important as '1}‘ ying skills. Batting
averages, home runs, speed and the ability to make con-
tact with the ball are either stated or rated for every
player on every team roster, These statistics are impor-
tant. For example, on-screen players with lower aver-
ages swing the bat a little slower, and those with a
low-speed rating run a little slower. Pitchers are rated
on the speed of their fastball and the movement of their
curveball.

RBI Baseball is played with a 16-man roster for each
team, which is less than that offered by some other
games. But RBI Baseball is one of those new games
with an extra 64K of memory. Two-step functions re-
quired in other games are done with a single push of the
button in RBI Baseball. The shift from the pitcher/bat-
ter screen image to the overall field is instantaneous
when the ball is hit. Unlllr.e some gmnes. the pltchmg
and hitting mo-
tions are realis-
tic. RBI Baseball
features three
levels of play, so
you can work
your way up from
Double-A ball to
the majors. Con-
testants have
to choose from
among 10 Na-
tional and Ameyi- You'll manage real pros in RBI Baseball.
can League teams and two All-Star teams composed of
major-league greats. Play balll Honorable Mention:
Baseball fans who really like the managerial side of the

me will also like Hardball, by Accolade, for the Atar

E system. The roster choices are extensive, but com-
pared to the more powerful computer version of this
game (see "Computers,” page 66), the action tends to
move more slowly.

up the challenge of finding the most
realistic videogame in each of four
sports.

Videogames are experiencing a
strong resurgence following the in-
troduction of powerful game consoles
by Nintendo, Sega and Atari—the
new leaders in the field. Compared to
earlier game consoles, these new
systems are essentially computers,
boasting 128K (kilobytes) each of
random-access (RAM) and read-only
{(ROM) memory. In processing pow-
er, that's roughly comparable to the
top personal computers of just a few
years ago.

Additional processing capahility is
contained in the game cartridge itself.
The amount of extra processing pow-

80

er varies from uu'l.nd e to cartridge
depending on the neefs of the game,
but a range between 266K and 512K is
the norm. The more processing capa-
hility a game has, the more realistic it
is likely to be.

Some of the newest games, in fact,
exceed the normal 512K limit by add-
ing an additional 64K of memory. The
number of games with this extra capa-
bility is small at the moment, but the
menu will definitely expand with
time. Unfortunately, there's no way
to tell if a game has extra processing
capability simply by looking at the
package. The more powerful games,
though, are generally characterized
by superior graphies and complexity.
7?!':3 Legend Of Zelda by Nintendo is

an early example of the genre.

Most videogames are derived from
successful coin-operated arcade
games, A computer programmer of-
ten working with a graphics artist
translates the arcade program into
the home-videogame format. This is
more difficult than you might i -
ine, becanse while t{IE hargwar??fr
an arcade game can be designed to
suit the needs of the game, a home
videogame must be designed to oper-
ate on an existing piece of hardware.
Since the amount of processing abilit.
in the home-videogame console is al-
ready fixed, extra processing capabil-
ity must be built into the cartridge to
help make what programmers call
routines—the mimicking of a real act
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Great Football
( for Sega)

SEGNS Great Football videogame takes you back
to the days when quarterbacks called their own
plays. Prior to each play, the sereen displays four
passing formations and four running formations to the
offense. Don't worry, the defense can't tell in advance
which one you've picked. Once the ball is snapped, how
well the uﬁ{mae does depends on good execution and the
ability of the defense. And, unlike most other football
videogames, there's a full squad of 22 men on the field.

On defense, the defensive secondary is key. If you
can anticipate the offensive play's direction, then you
can stop the offense before it gets the mandatory 10

for a first down. With luek, you might be able to
intercept a pass. Blitzing, of course, is allowed.

A kicking formation appears as a formation choice for
punts, field goal attempts and after touchdowns. In
each case, the offense has control over the effectiveness
of the kick. Kicks are handled automatically only on
kickoffs.

Great Footballis a very clean game as far as penalties
are concerned. At notime did we get assessed for penal-
ty yardage. Off-sides might be difficult to discern, but
tﬁere definitely 7
were some late
hits by the de-
fense. A referee
does come onto
the field to
announce down
changes, but we
couldn’t locate
the instant-re-
play officials.

Players choose
from among 12 Great Football lets you quarterback plays.
teams in the “NFC" and “AFC." Sega must know that
the NFL is going to expand, since fictional team
names are not to be found on current league schedules.
Now any town can have an NFL franchise!

Sepa, incidentally, also offers Sports Pad Football.
Both videogames are essentially the same but Sports
Pad Fm!ba%?is designed for use with a more advanced
control pad that is sold separately.

HOCKEY

Ice Hockey
( for Nintendo)

URISTS might dispute our choice of Nintendo's
P lee Hockey as our favorite hockey videogame, be-

cause only five players take the ice instead of six.
But the realistic action more than compensates for the
missing skater. Given the large amount of time most
real hockey players spend in the penalty box, playing
with a man short is not that unusual!

Hockey videogames illustrate a dilemma that con-
fronts programmers. In a video hockey game, seeing
the stick movement of the characters on the screen is
part of the realistic action. Being able to see the stick
movement, though, means the characters would have
to be rather large in size. Unfortunately, if all six skat-
ers took the ice, there would be very little actual ice left
to skate around on. Characters would be bumping into
each other continually. Other videogames do field a full
gquad, but the on-sereen characters are very small.

Hockey is problematical also because it iz a game of
perpetual motion. Updating the movements of on-
sereen characters is done as often as every Vi thofa
second. To update the movements of continually mov-
ing skaters requires a great deal of processing power,
The lack of pro-  cwmsZan s AT
cessing power —al
becomes evident
when “ghosting”
oceurs. Two
characters might
appear on the
same horizontal
plane, and if the
processing pow-
erisn't sufficient,
one of the charac-
ters might par- Playamanshortin ice Hockey:
tially or completely disappear. The 5-player approach
of fci Hﬂclmyp mini:,rrniwspgifmti - mpHagrckeypnﬁsn of-
fers the preatest flexibility of any hockey videogame we
evaluated, in that a variety of skaters with Ef;:rent
skills can be called upon. leing and other penalties are
called against the six teams. And, just like the real
game, fights break out and skaters get gent to the pen-
alty box. Then you're really playing with a man short.

such as the swing of a bat—realistic.
In our search for the most realistic
sports games, PM evaluated every
game available at press time in four
sports: baseball, basketball, football
and hockey, Each game cartridge re-
tails for about $30. Videogame mak-
ers produce games for a great variety
of sports, but we chose to limit our
tests to those popular team sports
where two individuals can play and
manage against one another.
Therefore, in addition to realism
and ease of play, a major judging
criterion was 2-player action. Some
videogames, we found, promote
themselves as 2-player games when,
in fact, contestants alternate against
the computer or jointly play the com-
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puter. In our minds, the essence of
sport is challenging head-to-head
competition—not head-to-computer
competition.

P (!Jla:,red sports videogames de-
signed for the videogame systems
from Nintendo, Sega and Atari. The
Nintendo and Sepra systems cost
about $80, Atari's T800 system sells
for about the same price, but PM used
the more n-:ivam:etf Atari XE system
selling for $150. The Atari XE system
includes a keyboard so that it can be
expanded for use as a computer.

he Nintendo and Sega systems
utilize rectangular control pads with a
direction controller for player move-
ment and buttons for specific actions.
The Atari XE system includes only

one joystick, so you'll have to buy an-
other one for Zap}:{yer action. Joy-
sticks compatible with the Atari X
system range in price from $8 to $20
and are made by accessory companies
such as Beeshu,

Connection to a television is simple
with the Nintendo and Sega systems,
but the Atari XE system is less so.
Depending upon the configuration of
your TV, you might have to purchase
an inexpensive adapter to make a
proper connection. The Atari XE sys-
tem also requires you to use a manual-
ly operated switching device to move
between the video and a normal
TV picture. The Nintendo and Sega
systems perform this chore automati-
cally when the game is turned on. PM
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IRE AND ICE. Whether you attack the steep
and deep or cruise pracefully down a well-
groomed trail, skiing is so cool it's hot. Not only

for the adrenalin rush of bold risk taking, bat for

the enduring satisfaction of congquering a harsh-but-heau-
tiful environment with exuberance and pizzazz. In what
other sport do you regularly outdress Michael Jackson and
outmaneuver his moonwalk?

Yol skiing, with its emphasis on pure freewheeling jov,
is an extremely technical sport. Boots, hindings, skis and
poles are high-tech marvels of space-age materials and
innovative designs.

(=

Today's ski boots wre programmable, with up Lo seven
control points for a personalized fit. Some have battery-
powered heating elements. Cross-country ski poles
feature new-wave, powerthrusting grips. skis are multi-
adjustable and bindings move in increasingly complex
articulations to ensure frm retention and an injury-free
release, Perhaps the most exeiting new product to emerge
on the ski scene is the snowboard—a monoski, similartoa
glalom waterski, that's handled like a surfhoard.

With high-tech innovation surging through the coolest
of sports, now is the time to head for the mountains and
ridle the rreat white wave. e
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The totally programmabie boot |above, in
action, and at left) is the Dynafit 3F Comp 5
[$375). Custom fit is accomplished by:

1. Flex control to stiffen boot, 2. Clip to
release angle for walking in comfort,

3. Forward lean adjustment from 16 to 26,
4, Lateral cant contral to ensure a flat
stance, and 5. Tension refiner on top three
buckles to tighten final fit. The new king of
the mountain Is a monoski sport calied
snowboarding, shown here (far leftj on a
hot model called the Burton Air.



L

0~y Hotfingers

- P Cool skiers seek the heat, especially

s
e,

——

for their hands. DuPont’s new
Thermolite insulation materi-
al gives Wells Lamont’s
Hotfingers gloves a bullt-in
baffle-grid system [see cut-
away| that allows warm air
to circulate through ducts.
Arched thermoregulatory

loops |see enlargement), High-Tech

made of resilient Saran mono-

b;rlNﬁM. ﬂﬂf:mn model |':$ Hyb l'ld

here| costs about 5130, Wells Lamont Rear-entry ease combines with
Is based in Chicaga. custom-fit programmabillity In
Salemon’s new 5X82 E boot
| 5375]. Points of adjustment are:
1. Ferward lean control, 2. Low-

Snowboarding U.S.A. e maor kg bt

The cry “snow's upl” will be shell, and 4, Forefoot Memo con-
heard on the natlon's slopes trol, Cant and heel-hold controls
this year as snowboarding, [not shown | are on the heel.
surfing on snow, ex-
plodes onto the winter
scene. The Burton Alr
snowboard |5479), a
monoski with two boot
bindings, allows you
to ‘“'get around,
round” on the great
white wave.

Lost &
Found
For emergencies. passive radar
reflectors | $24.95). by RECCO of
Vancouver, British Columbla,
can be attached to boots
|above| or sewn Into
dothing to pinpoint
a missing skier’s
location for
search-and-rescue
teams using an
actlve radar detector
[left). We tested the RECCO
attachment on a Koflach In-
tech 1.% boot | 5379). an overlay'
rear-entry hybrid.
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| Power
Thruster

The grip on the Power Thruster,
by Swix, of Wilmington, Massa-
chusetts, was once banned from com-
petition because |t was thought to give
an unfalr advantage. The ruling was
Fs changed this year. The poles cost $75 to $90.

* [=&] PR POTOE BY HNGORTON



Catch &
Release

In the high-pressure world of skl
bindings, movement beyond a cer-
tailn polnt trips a cam and the bind-
ing releases. The Marker Twincam
|$180] has a second cam |left) that
allows the toe and sole plate to
move as a single unit during the re-
tention phase. This
cuts friction build-
up, which inhibits

Eye rellef Is In sight with new
double-lensed goggles by Car-
rera. Exterior gold lens. on the
Uttrasight goggles | $50). bright-
ens [ow-light conditions while
the interior gray lens allows
true-color transmission. Polar-
ization cuts glare from hot
spots and 100 percent of UV
light Is blocked for protec-
tion against the sun’s
most harmful rays.

® .| TheJoyOfFiex

Ideally, you change your skis when you go from

icy terrain to powder. With Chameleons, by DP

/ Skis, of Taos, New Mexico, you simply make adjust-

ments. How? With special hex tools inserted into

three control points [see arrows| in the sidewall. Flex

adjustment is effected by selective tensloning of stain-

less-steel strips in the foam core. This core construction
allows for variable stiffness inthe tip, - -

middie or tall. independently orin "

,_F'
L

Ski-
Dometer

Ever wonder how fast you're ski-
ing? Distance traveled? Average
speed? The Ski-Dometer | $60], by Cameron
Designs, of Mountain View, Callfornla, records
this data and displays it on an LCD readout. The 4- .
ounce device attaches to back of skl and tralls a free-spin-

ning wheel in snow. Power s by 1.5-volt watch batteries.,

2

TurnOn
The Heat

A batte hot foot Is
the main feature of Lange's TSH
boot (5370} The heating system
is integrated into the Inner liner
—heating element In toe, re-
chargeable batterles in heel and
On/Off control switch on top.
Plug boots Into a house outiet
overnight, using a transformer,
and feel the heat all day. The me-
tallic anthracite-colored outer
shell is also a hot performer. It
features the tight fit provided by
ratchet buckles, a side cant con-
trol to achieve a flat stance, and
aforward lean contral to ad-
Just for comifort.

PR LIS TRAT

IS B RO LAPGME !
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Build our small-town country village
and watch the kids smile.

BY AUGUST AND MICHAEL CAPOTOSTO

ERE'S YOUR CHANCE to be a hero with the

kids. Order our easy-to-build plans and construct

PM's small-seale country village. Make the toys

from readily accessible materials such as pine, hardwood

dowels and Y-in. bireh or lauan plywood. Some parts can

be found at eraft shops or in woodworking supply catalogs.

Keep in mind that some of the toys have small parts, and

therefore, are not intended for use by infunts or young chil-

dren. Also, use only nontoxic paints and finishes.

The eight toy plans are sold individually, or in a cost-sav-

4-plan set. The music-box mechanism used in the musi-

| SBanta Claus bank is available for $4 postpaid from
Armuor Products, Box 445, East Northport, NY 11731,

B PN FHEITO 87 ALEX LAMAN

How to order plans

The toy plans are available for $6.95 each. Or, choose any
four plans for $24.95, The easy-to-follow plans provide full-
size drawings, a complete materials list, and eonstruction
notes to help you through the eutting, assembling and fin-
ishing process. Send a check or money order along with the
name of the toy plan to: PoruLAR MECHANICS, Box 1014,
Radio City Station, New York, NY 10101,

The Orient Express—All aboard! Includes two drawings
for building the locomotive engine, passenger car, coal car
and caboose. The &-car train shown lﬁtw'n passenger cars
and measures 7 ft. long. Get both drawings for $6.95.

Pine Hollow Train Station—Quaint village train station
comes complete with crossing signals. Detailed station
features dormer with half-round window and clock-tower
cupala, Station building measures about 12 in, deep x 14
in., high x 18in. wide.
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Circus Wagon—Wagon features wood-dowel bars
through which you view a pair of feroeious lions. Drawi
includes plans for building wagon, horses, lions &an
harness'hiteh assembly. The overall size of the horse-
drawn wagon is 6in. wicl)er- * Tin high = 17 in., long.

The OI' Barnyard—Charming farm et features a big red
barn, silo, corral, tractor and six different animals. Barn
measures about 9% in, wide x 10in; high = 12 in. long and
haza hinged roof and two sliding doors.

Joe's Garage—Kiddie mechanies will love our eountry fill-
ing station. Plan shows how to build the garage, gas
pumps, sign, roadster and working tow truck. Garage
measures about 11 in. high x 12 in, wide % 18W in, long.
Ladder Company No. 7—These hrave firefighters are ul-
ways ready for action. Full-size plan details the firehouse,
12-in.-long firetruek, ladder, firefighter, hydrant and
even the trusty dalmatian. Firehouse is about 9% in. deep
= 114 in high * 17TV in. wide.

POPULAR MECHANICS ® DECEMBER 988

—
Pine Hollo
Lumber—Well-
stocked lumberyard ™.
will keep young contrae-
tors bosy. Plan includes 2-
story lumber shed, latbed deliv-
ery truck and dimensional lomber, e
Lumber shed is 9% in. deep x 114 in, high %
Santa Claus Musical Bank—Put 4 coin in Sa
wateh him flip it into the bank, Falling coin ;
electronic musie box that plays a charming m
stands about 12 in. tall. Bank-slot music-ho :
must be purchused separately, from source mentia

earlier. ' .. &
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WEEKEND WORKSHOP

MAKING

TIME

Build this handsome cherry veneer mantle

clock in just one weekend.

BY ROSARIO CAPOTOSTO, Contributing Editor

OME HOME workshop proj-

ects are destined to become

treasured family heirlooms.

The traditional tambour-style
mantle clock shown here is just such a
piece. And best of all, we designed it
o that even a novice woodworker can
build it.

The clock case is eonstructed of Y-
in. and ¥%-in. lauan plywooed. To
form the clock’s curved top, we
used a simple wood-bending tech-
nique called kerfing. That is, cut-
ting a series of deep, closely spaced
saw cuts, or kerfs, that allow the
plywood to bend.

The assembled case is then cov-
ered with rich cherry veneer. To
simplify the veneering process, we
used adhesive-backed veneer.
Simply peel off the protective
backing and press the veneer in

place,

A 2-ft.-wide x 4-ft. sheet of peel-
and-stick cherry veneer can be
mail-ordered from Constantine's,
2050 Eastchester Rd., Bronx, NY
10461 for $29.95 postpaid.

The clock’s mechanical movement,
chimes, dial with glass eover, and oth-
er necessary hardware, was ordered
from Craft Products, Box 326, Clin-
tonville, W1 54929—a clock kit mail-
order company. The key-wind, E-day,
German-made movement comes fully
assembled and ready for installation.
It features solid-brass construection
and a choice of three different chimes.
The complete clock-movement pack-
age (part No. 92755) is available from
Craft Products for $123.50 postpaid.
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Case construction
Begin by cutting the Ye-in. plywood
top te the size given in the materials
list. Note that the top is cut longer
than needed and then trimmed after
it's installed. Although we used lauan
m'nn-d, birch veneer or any other
wood veneer plywood could also
be used. Next, use a router or tahle

in. apart, Then, check the flexibility
of the kerfed piece, If the plywood is
difficult to bend, then the kerfs are
not deep enough, If the piece bends,
but small; flat ridges appear on the
curved surface, then the kerfs are Loo
deep. Readjust the blade and try
again,

To ensure evenly spaced kerf cuts,
drive a 6d common nail into the ra-
dial-arm saw fence to the right of

the blade. Then, use the nail as an

Tambour-style mantle clock has a key-wind,
B-day movement and cholce of three chimes.

saw to cut a Ye-in.-wide x ¥g-in.-deep
rabbet along both edges of the top
(see drawing detail 2),

Move to the radial-arm saw to cut
the kerfs. Raise the saw blade slightly
and make a crosscut in a serap pieee of
Ye-in. plywood. Adjust the blade as
needed until the kerf is about %5 in.
deep. Still working on the scrap piece,
make about a dozen saw cuts spaced Y

Color photo: | R Rost
Black-and-white photos: Rosanc Capotosio
Technical art: £ Thompson
Photo stylbt: Gabw Herrick

indexing pin to align each kerf cut
(Photo 1). Now, with the saw blade
adjusted properly and the indexing
pin (nail) in place, kerf the clock
top.

MNext, cut the ease front and back
from VYi-in. plywood. Using the

drawing pattern as a guide, mark
the curved shape on Ye-in. grid pa-
per. Then, use carbon paper to
transfer the shape to the plywood
(Photo 2). Cut both the front and
back simultaneously using a band
saw or sabre saw, Smooth the
curved edges with 100-grit sandpa-
per. Rout a Ye-in.-deep * %-in.-wide
rabbet along the curved inside edges
of both the front and back (Photo 3).
These rabbets will join the rabbets
cut in the edges of the top when the
case is assembled,

Now use a sabre saw to make a 6%
in.-wide % 7-in. cutout in the back
E:m:l for the round-top door, Also,

re the dial hole and key-wind holes
and cut the chime bar slot in the front
panel. Before assembling the case,
glue two Ye-in.-thick mounting strips
to the inside of the case front.

a9




' MAKING TIME

Case mmhly
Cut the base from Y%-in. plywood.
Then, glue and nail the front and back

anels to the base with 1-in. brads.
ﬁext use a small brush to apply glue
to the rabbets along the edges of the
kerfed top (Photo 4). Brush glue into
the rabbets on the inside of the front
and back panels, too. Then, install the
top and gecure it with six or seven
short bar clamps (Photo 5). If you
don’t have enough clamps, use dou-
ble-thickness masking tape. Allow for
the glue to dry before proceeding.

Next, install Y-in. plywood blocks
{Parts F) to eloge off the ends of the
case. Use a router fitted with a flush
trimming bit to trim the edges of the
front and back panels flush with the
top (Photo 6).

Then, make the rear, round-top
duur I'rum two pieces of Yi-in. ply-

wood. Note that the inside door panel
(Part D) is smaller than the door in
order to form a ¥4 = %-in. rabbet,

Veneering the easy way
Begin by cutting veneer pieces to cov-
er the case ends, top, front, back and
outside door surface. Be sure to cut
the pieces slightly oversize to permit
final trimming after application.
Although we used peel-and-stick ve-
neer, you could also use standard ve-
neer and apply it with contact cement.
Start by veneering the small ends
of the case. Peel off the protective
backing, press the veneer in place and
rub it with a round-edged softwood
block to ensure a strong bond. Care-
fully trim the excess veneer with a
sharp utility knife and then sand the
veneer edges Tush with the case.
Next, apply veneer to the curved

1 Kerf the top using a radial-arm saw. To
space kerfs evenly, drive a nall in the fence to

the right of blade for use as an indexing pin.

& Apply carpenter's glue to kerfed edges of
the top with a namow brush, Apply glue to
the rabbets cut In the front and back, too.

& Draw a pattern of the clock’s contour on
ve-In. grid paper. Lay carbon paper under
the pattern and trace it onto plywood.

5§ Secure the top between the front and
back with several short bar clamps. Be sure
that the top fits tightly into the rabbet joint.

top. Peel back only a eouple of inches
of the I:rnt.ective backing and lightly
press the veneer in place, Then, slow-
ly pull away the backing a few inches
at a time and continue to press the
veneer in place (Photo 7). Use a ve-
neer roller, as shown in Photo 8, to
press the veneer to the plywaood ease.
Carefully trim the excess veneer and
sand the edges as described above.
Now use the same procedure to ve-
neer the front, back and door. Use a
gharp utility knife to trim the veneer
from the holes and chime bar slot.
Mill the decorative molding (Parts.J
and K) from solid cherry stock. Shape
the molding using a router fitted with
4 Roman ogee bit. The easiest way to
mill the molding is to shape the edge of
a cherry board that's at least 3 in. or 4

in. wide and then rip the molding from
the board. An invisible fastening

.! Rout a !-i-ln.—ﬂeeprabbetlnmmemwd.
inside edge of the front and back. Use a bali-
bearing piloted ¥-in. rabbeting bit.

l Use a n:m:rl‘lttedwuna flush trimming
bit to trim the overhanging edges of the
front and back flush with the curved top.

7 When veneering the top, peel off the pro-
tective backing a litthe at a time as you press
the veneer to the lauan phywood case.

20

8 To ensure a strong bond, press down the
veneer with a veneer roller. Then, trim off
the excess veneer with a sharp utliity knife.

9 Remove backing on edge of veneer. Prop
up veneer with a tape measure, align It ex-
actly and peel off remainder of backing.
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10 Shape solid cherry molding withaRo- 11 Clock kit components come ready for in-
man ogee router bit. Glue on the front mold-  stallation. They Include dial with glas cover,
ing first and then add the two end pleces. solid-brass movement and chimes assembly.

. Size and description (use)
¥
rfibhlﬁa‘huﬁmplrwmd
W 3% x 277 * Lnuan phywood (top)

¥ x 6% x 6% lauan

{inside door H

bax A%l (base)
Yex 1 x 3% lauan {end block)
§x 2% x 4M" chime bar spacer block
{haurwond

1
¥ x 1% x 5" plywood {mounting strips)

Vo x T x TWA" lasian plywood (doar!
x7x pl

Vi x 2 x 44" eherry (foot
l:'113:"5'“5:tc-Il-'lu"rjtm-l:!.ruaruﬂ}rn-:itljmr]
lﬁ:‘ﬂ;tlrrhm:rtmmding}

Carpenter's glue, cherry veneer, 1
sandpaper, sanding , Ratin-aheen

seglar

1= MATERIALS LIST—MANTLE CLOCK
e | EAcH soUARE
6-112"-WIDE x 7° DIA. + Emﬁlﬁ T i
CUTOUT IN BACK DIAL A
FOR DOOR HOLE — 38" WIDE B
\( | — CHIME BAR C 1
= Al | stor D 1
BACK—A P : -
5 ' 4112 ¥ 3
£ * I*DIA. : RAD. F 2
- KEY-WIND = nd G 1
HOLES . i ot = li' %
et i J ¥
s i i E 1
(3 Ll | I Misc:
- = s = =
+ E k i r 4 & £
FRONT SECTION VIEW FRONT/BACK PATTERN , Jinish
Top s

cut Jong and trimmed to fit after it's
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MAKING TIME

technique, using blind brads, is used
to apply the molding to the case, Snip
off the heads of Y-in. brads, insert
them into holes bored in the back of
the molding—with their points pro-
truding, Now apply glue to the case
(Photo 10) and push molding in place.
Cut the feet (Part’]l) from solid
cherry stock. Glue them in place and
line the bottom surfaces with adhe-

sive-backed felt. Befure installing the
clock movement, finish the case witha
coat of sanding sealer and three coats
of a clear, satin-sheen finish. We used
Wood-Glo finish from Constantine's.

Movement installation

The fully assembled, triple-chime
clock movement comes with detailed
instructions that make installation

1'.ur]y easy. The movement is serewed
to the mounting blocks on the inside of
the case front. Glue a %-in.-thick
wood block (Part G) to the floor of the
base to support the chimes,

Thfm:haljJ with hinged glass cover, is
secured to the front mth brass es-
cutcheon pins. Use the key to wind
the clock and then set the chime
selector. ™

you need is a kil clock.
Today, there are several manufac-

lating moan dial.

weather instruments and musical jaw-
elry boxes in kit form.

manufacturer's assembly and finishing
directions.

volved in the actual clockbuilding pro-

that include all the mechanical compo-
nents and hardware reguired, but not
the lumber, Or, order just the blueprints
and build the clock from scratch,

For homeowners who aren't guite

Clock Kits:No

NYONE with a little time and pa-
ience can build a beautiful, accu-
rate timepiece. You don't have to be a
highly skilled craftsman, nor do you
need an elaborate workshop full of ex-
pensive woodworking equipment. All

turers selling clocks in do-it-yourself kit
form. Each manufacturer offers a wide
variety of clocks to satisfy all skill lev-
els, budgets and tastes. Select from a
simple 1-plece, ready-to-finish clock
with an electric movemeant to an ele-
gant, 7-ft.-tall grandfather’s clock with
precise solid-brass movement and ro-

Mote that manulacturers also sell

The most popular way to buy a clock
kit is to order a precut kil that comes
complete with all the wood parts cut
and ready for assembly. The kit also
includes a fully assembled clock move-
ment, dial, hardware, fasteners and

Marquis clock from Emperor Clock Co. has
beveled glass door and side panels, triple
chime movement and brass dial.

finish. All you have to do is follow the

For those who wish to be more in-

cess, many kit manufacturers sell kits

ready to try clockmaking, some kit
manufacturers offer fully assembled,
finished clocks in a wide variety of
styles and wood finishes.

Listed below are brief descriptions of
five majar clock kit manufacturers.

Kuempel Chime Clock Works offers this
beautiful Spirit of Peace grandfather clock
kit in walnut, chermy or red oak.

Write lo each and request a cata-
log—they're free except where noted.
From the hundreds of do-it-yourself
clock kils offered, there's sure to be a
clock foryou.—J.T.

Experience Necessary

Source List
8 Craft Products—Box 326, Clintonville,
W 54929. A 36-payre catalog (32,50 that of-
fers a full line of cloek kits including grand-
father, wall-hung and free-standing clocks,
Also offered: clock movements and hard-
ware, westher station instruments and mu-
sie box kits.
= Emperor Clock Co.—Emperor Indus-
trial Park, Fairhope, AL 36532 ($1). A good
selection of grandfather clocks and move-
ments and some traditional wall-hung and
free-standing clock kita, The 40-page cata-
log also offers a line of kit furniture at
uffordable prices.
= Klockit—Hox 629, Lake Geneva, W
53147, A popular 64-page catalog offering a
few grandfather clocks and a full line of
wall-hung and free-standing clocks, Also
offered: an excellent selection of battery-
operated quartz clock movements, various
clock components, music box movements,
woodworking tools and wooden Loy kits,
8 Kuempel Chime Clock Works—21195
Minnetonka Blvd., Dept. PMB8S, Excelsior,
MN 55331, An attractive 20-page catalog
that specializes in beautiful, handerafted
grandfather clocks. Alsoaffered: tradition-
al wall-hung and free-standing parlor

ﬁmlﬂﬁmd‘lﬂ:ﬁuﬂunﬁug—
any scroll clock with a cholce of traditional
key-wind or quartz movement.

clocks, etched bronze dials and custom
hand-painted moon wheels,

B Mason & Sullivan—586 Higgins
Crowell Rd., Dept, 1142, West Yarmouth,
MA 02673, A 56-page catalog that offers an
excellent variety of traditional and classic
clock kits including euckoo clocks. Check
out the Shaker-design cloeks and eollection
of elock kits from Holland. Also offered:
musie and jewelry box kits, weather instru-
ments, quartz movements, fnishing sup-
plies and elock components and hardware.

92
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IMPORTS 89

From East or West, thrifty or fast, there's a car
from abroad to satisfy every driver.

BY TONY SWAN, Auta Editor, and LEN FRANK, West Coast Editor

8 CAR BUYERS, we're
fortunate to live in the
biggest market in the
world. It means that
we're offered an array of choices
that’s one of the most tempting any-
where. And the more models we see
crowding into the marketplace—the
escalation doesn't look to level out
before the mid-"90s—the more it fa-
vors the buyer,

There are mitigating conditions, of
course, The relationship of the dollur
to foreign currencies has produced
substantial price increases on the part
of every importer represented here.
Nevertheless, it's a buyer’s market,
with temptations unlike anything
that's gone before. Between the [
imports and our own domestic
manufacturers—a distinetion
that's increasingly vague—
there's a car out there somewhere,
at the right price, with the right stuff,
for anyone. Whether you want pure
transportation or pure fun, this is a
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glittering inventory.

A word on window stickers. The
chart near the end of this story was
compiled before some importers had
finalized their 'B89 pricing, A= a result,
some of the prices listed are esti-
mates, either our own best guess ora
number worked up in cooperation
with the manufacturer, They are fur-
nished as a guide, not gospel.

MITSUBISHI ECLIPSE

The Europeans
Although dedicated Alfisti might not
fieel particularly enthusiastic about
Alfa Romeo’s absarption by giant Fiat
earlier this year, the merger means
this perennially underfinanced con-
cern will finally have the capital to
pursue pet projects without worrying
about money. However, while this as-
sures the continued survival of one of
Italy's oldest makes, it won't hasten
the 11.5. debut of the excellent 164 se-
dan, which has been pushed back to
late next year. Alfa's offerings for "89
will continue to be the venerable
Spyder, still a favorite with fresh air
fanaties, and the Milano sedan series,
both offered in several trim levels.
Aston Martin is another company
that recently gave up its indepen-




IMPORTS 89

dence, in this case to Ford. What
long-term effect this will have on this
thoroughbred lineup isn't clear at this

int, but the 1989 cars are essential-
E'Jcarr].ruver, with a small (percent-
age-wise) price increase across the
board.

Meanwhile, Audi continues its
comeback with an evolutionary up-
date on the 5000 sedan series. As with
the 80/90 cars, introduced last year,
the new line has a European designa-
tion—100/200. And even though the
shapes will be familiar to most, Audi
has made a number of changes to inte-
rior design and has also installed the
new TORSEN torque-zenging center
differential on all-wheel-drive edi-
tions. The focal point of the interior
redesign is a handsome wraparound
instrument binnacle similar in con-
cept to the 80/50,

While the 100/200 update makes the
top-of-the-line Audi available here for
the first time—pending the arrival of
the new V8 edition—it also propels
the series even further up the price
ladder. The flagship 200 Quattro now
carries a suggested retail of over
$36,000.

Following up on the successful
launch of its superluxury 7-series se-
dans last year, BMW has re-engi-
neered the middle of its lineup. The
new 5H-series sedans—525i and

536i—have all-new exteriors, al-

NISSAN MAXIMA
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though the changes, which include
small inereases in length and width,
are difficult to perceive unless the
cars are parked next to their prede-
cessors. The BMW engineers have
also been busy under the sleek new
surfaces, refining suspension ele-
ments and coaxing a bit more horse-
power from the G-eylinder engines:

170 for the 2.5-liter 525, 211 hp for

T

J JAGUAR XJ-S
CONVERTIBLE

On-gale timing for the TC by Maser-
ati, which has had plenty of U.5. ex-
posure already, remains uncertain at
press time. The Renault Medallion,
imported under the new Eagle ban-
ner, is unchanged from 1988, Al-
though this car has become something
of an orphan, Chrysler officials insist
there are “no current plans to discon-
tinue" it.

the formidable 3.5-liter 535i,

The 525i replaces the anemic 528¢,
Elsewhere, the L6 (for Luxury) ver-
sion of the 6-zeries coupe has become
the 635 CSi once again, and a long-
wheelbase “L" model has been added
to the T35i range.

Besides its Mitsubishi-built mod-
els, Chrysler will offer two European
cars in 1989, one French, one Italian,

Although the news is academie,
since this car is already back-ordered,
Ferrari plans to import its outrageous
Fa0in 1989. A thinly disguised racer,
the F'40 has the distinction of being
the fastest production ear on Earth,
with a top speed in excess of 200 mph.
The price is also stratospherie, with
estimates for a U.S. model running
upward of $250,000,

Ford's Euro lineup will continue to
be a gang of two, although the obscure
Merkur brand name has quietly been
consigned to history.
Asjde from the badge removal job,
hoth the XR4Ti sports coupe and
Seorpio luxury sedan are essentially
unchanged from 'E8,
In contrast to the F40, Jaguar's
handsome X.J-8 Cabriolet seems a
veritable bargain at 356,000, While
this ear has been available in the U.5.
for over a yvear as an aftermarket
conversion, Jaguar has taken pro-

duction in-house for 1989,

Lamborghini heads into yet an-
other season with its evergreen

& Countach—the only change is a

small upward revision in price
—while Lotus carries on with its
handsome Esprit Turbo, also un-
changed after last vear's redesign.
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Maserati's "89s went on sale Oet, 1,
when the company met federal safety
standards by installing [Jas@ive belts
in 40 percent of its cars. So, step right
up—the 430, with its 2.6 VG, is now
here in numbers.

Although the 190 series has under-
gone minor revisions, including the
elimination of all gasoline-powered 4-
eylinder engines, Mercedes-Benz is
saving its big news for late in the year
when the long-awaited 56051 re-
placement will finally make its
appearanee. The new roadster is
gcheduled to debut at the Geneva
Auto Show, in March.

In the meantime, elimination of the
Mercedes 2.3-liter Four means that
all 190-geries sedang will have eithera
2.6-liter Bix or M-B's 2.5-liter diesel.
The latter is the only oil-burner left in
a lineup that was B0-percent diesel
during the fuel crises.

After vears of pleading, Peugeot
dealers are finally getting a hot new
maodel to brighten up their show-
rooms. The new front-wheel-drive
405 sedan series, dubbed European
Car of the Year in 88, is already on

sale, with prices ranging from $14,500

for the hasiec DL to $20, 700 for the
dohe 16-valve Mi 16, Although the Mi
16is the hot rod of the family, with 150
hp on tap, all models sport indepen-
dent sugpension, power rack-and-pin-
ion steering and 4-wheel dize brakes,

Peugeot's 505 sedan series, inelud-
ing three powertrains and two differ-
ent wagons, one of them capable of
swallowing eight passengers, contin-
ues largely unchanged, save for the
availability of the new TORSEN lim-
ited-slip differential.

While the basic models are familiar,
Porsche has added some new varia
tions for 1988, along with eye-widen-
ing price increases. Zuffenhausen has
added a soft-top version of the 944, a
4-wheel-drive edition of the immortal
911 and the Speedster revival, an-
other 911 variant, Established
maodels should be available right
now, the neweomers sometime after
the first of the year,

Speaking of prices, Rolls-Royece has
vielded the absolute high end to Fer-
rari, but a couple models are erowding
the $200,000 barrier quite closely.
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New for '89, and reportedly sold out
prior to the start of production, is the
Bentley Turbo R, a 2.75-ton behe-
moth that is nevertheless capable of
140 mph, with handling to match its
high-speed performance.

Sterling's gedan offerings will be
enhanced by the addition of the 2.7-
liter 16-valve Four that first appeared
in certain Aecura Legpend models,

while Saab will offer a notchback ver-
gion (C1) of the 9000 4-door liftback.
One of the most interesting Euro-
pean imports for 89 belongs to Volks-
wagen. Although it's not in the same
price bracket, VW's new front-wheel-
drive supercharged Corrado sports
coupe is essentially a replacement for
the Sciroceo, which disappears from
the lineup. The Corrado's combina-

tion of performance—it's capable of
topping 140 mph—and price should
help to lend a little spice to the VW
showrooms,

VW's Quantum line of sedans and
wagons will also disappear for '889, in
anticipation of the mid-year introduc-
tion of the new Passat.,

Volvo's lineup looks about the same
ag it has the past few years, save for

the introduction of a 16-valve 2.3-liter
dohe Four, available only in 740 GLE
models for 1989,

Finally, there's Yugo. The much-
modified former Fiat has zoared
above the $4000 mark for 1989,
though not by much.

New for '89 is a Cabriolet version,
which is about twice the price of the
basic transportation special. —T.5,
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Cars of the Far East

For 1989, the Acura Legend sedan
gets subtly revised sheetmetal, and
the coupe rear suspension (double
wishbone) and the 2.7-liter engine
(20heV6 24-valve) become standard,
A new alloy wheel, new taillight
design on the sedan and new
badging for both coupe and the
sedan help ID the '89. A V8 ver-
sion of the Legend is rumored
for the near future.

The Integra continues with no
changes—a sure tipoff that a mid-
year model will be introduced, cer-
tainly as a 1990,

Chevrolet's Geo nameplate sepa-
rates the imports from domesties.
Not every Chevy dealer will handle
the Geo cars: Metro, Spectrum,
Tracker and Prizm. Metro, by Suzuki,
replaces the Sprint. 5till with the
1.0-liter 3-cylinder 48-hp engine, it

—IMPORTS'89
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bishi produets since 1972. For '89,
Plymouth and Dodge share the Mitsu
Mirage line from the economy-orient-
ed Colt to the E, GT, through the
DOHC 16V Turbo all in the new
hatchback body. All are fwd with styl-
ing somewhat like the successful
Honda Civic Hatchback. The first
three share the use of the 1.5-liter

continues with two bodies—3- and 5-
door—and 5-speed manual and auto-
matic transmissions. Spectrum is the
Isuzu-built version of the [-Mark with
1.5-liter Four, fwd, in 3-door and 4-
door notchback models, Trackerisa
1.6-liter, 97-hp sports/utility 4wd
from Suzuki that's larger than the
Samurai and smaller than the 8-10
Blazer. Prizm is from NUMMI, the
GM/Tovota operation in California
and is closely related to the new
Toyota Corolla. It uses a dohe 4-cylin-
der engine with 102 hp at 5800 rpm.
Four-door notchback sedan and 5-
door hatchback models are available.
Chrysler has been importing Mitsu-

multipoint £.1. Four, while the DOHC
Turbo 16V is an option in the GT.
Automatie is available only as an op-
tion in the GT. Also available are the
Colt DL and DL with 4wd in station
wagon body, the Vista sedan-wagon
with and without 4wd. The 4wd mod-
els use viscous coupling for full-time
use, and a 1.8-liter transverse Four.
Eagle calls the Mirage 4-door by the
name Summit, which is available in
three trim levels, with the 16-valve
Four as an option on the LX version,
The Summit will eventually be built in
IMinois by Diamond-Star Motors, The
Conquest TSi, a.k.a. Starion, has
been further refined and continues to

be sold by Chrysler dealers.

The 1.0-liter, 3-cylinder Daihatsu is
available in three trim levels: CES,
CLS, CLX. A turbo and an automatie
may be added later. The CES has a
$502 lower list price than last year,
and the CLX $153 lower, Standard
wheels/tires grow to 155/13.

Ford brings the Festiva in from
Korea—it's a Mazda 121. It gets a
multiport EF1 with automatic trans-
mission. The Mercury Traceris a ver-
gion of the Mazda 323 built in Mexico
and is a carryover for '89.

Honda's full Civie line was new for
1988, so 1989 brings only one new
model—the Hatchback 5i, virtually a
4-seat CRX. For "89 both the HB 51
and CRX Si get the sohe 16-valve en-
gine, now up from 105 hp to 108. Gas
shocks are now standard on both with
the HB Si getting front and rear anti-
roll bars, body-colored bumpers, elec-
tric moon roof, chin spoiler and
CRX-sized 185/60R 14 Michelins, The
CEX gets a passive door-mounted
beatbe"[:t system similar to Prelude's.

The Civie 4wd wagon gets an auto-
matic transmission for the first time,
while the unigque 6-speed manual con-
tinues to be available. Larger, all-
weather tires are now standard. The
latest Accord 4-door is the SEi with
standard leather, 4-wheel dise
brakes, bronze-tinted glass, special
alloy wheels, reshaped seats and a
Honda-BOSE stereo. The Prelude Si,
Honda's 4-wheel-steering model,

a new rear wing spoiler. The Preﬁfde
S with auto gets the sports-mode con-
trol on the shift.

Hyundai's big news is the Sonata, a

SUBARU
TOURING WAGON
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new fwd, transverse-engined car
with 110-hp, 2.4-liter sohc Mitsubishi-
designed engine. Larger powerplants
(Mitsu V& most likely) are coming in
the near future. Trangmissions are 5-
speed manual and 4-speed automatie,
The Sonata will be available initially
only as a 4-door in GL/GLS trim lev-
els. Styling began with Ital Design
(Giugiaro) and was finished at Hyun-
dai. The promise is a new car every
year for the next four years, at least,

mrlutimg asports car,

Hyundai intends to position the So-
nata as a Honda Aecord competitor,
and the new car will roll out with at-
tractive pricing.

The Isuzu I-Mark Lotus turbo,
introduced mid-"88, didn't have the
major suspension mods made to the
Impulse. fﬂﬁtl‘!ﬂd , tires (RE&S Brid-
gestones 185/60R 14) and fine tuning
of the fwd I-Mark's front MacPherson
gtruts and rear trailing link, twist-
crank rear axle through the usual me-
dium of shocks, bars, springs and
bushings, transformed the turbo into
a wonderful handling but rather un-
derpowered package

For '89, the 1500- _ce 110- hp turbo
has been replaced with a 1600-cc 16-
valve sereamer pulling 125 hp at 6800

m (102 Ib.-ft. of torque at 5400), and
the car becomes the I-Mark RS
DOHC. This engine is available in ei-
ther the hatchback or the 4-door
notchback sedan with Lotus suspen-
gion. Sometime at mid-year Isuzu will
introduce a truck-based sport/utility
called Amigo.

The latest Mazda is its first entry in
the minivan eategory. The rear-drive
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MPV (Multi Purpose Vehicle) is
offered in three versions: 5-and T-pas-
senger confipurations and a commer-
cial setup. A brand-new 4-eylinder

engine (2.6-liter, 3-valve-per-eylin-
der) provides great low- and mid-
range torque—149 Ib.-ft. at 3500
rpm—only 16 less than the larger op-
tional V& (a version of the V6 used in

mechanically similar—but sport-
ier—MX-6 GT Turbo Coupe. The
MX-6 shares the same floorpan as
Ford's hot-zelling new Probe.
Mitsubishi's newest for "84 is the
1990 Eclipse which arrives next
month. It's manufactured by Dia-

mond-Star Motors, in partnership
with Chrysler in 1linois. Mitsu sees

the luxury 9289), and at a 500-rpm low-
er engine speed. This engine is also
slated for availability in Mazda's new
pickup truck when production in-
creases,

The MPV has a C; of (.36, a hinged
rather than a sliding door on the pas-
senger side, and the promise of 4wd
micl-year.

The RX-T for '8 has increased pow-
er, slight sheetmetal changes and im-
provements to suspension and shift
linkage. Development continues on a
A-rotor engine,

The 4-wheel-steering option on the
626 Turbo has been switched to the

the new coupe as a competitor for ev-
erything between the CRX and EX-7
Turbo, with emphasiz on the Ford
Probe. Four levels are available:
Standard, GS, GE DOHC and GS
DOHC Turbo, A prototype roadster
has been shown. The low C,; (between
0,294 and 0.331) fastback 2+2 is based
on the brand-new Galant with front
drive. Standard model has a 1.8-liter
sohe B-valve with balance shafts and
590 hp. A 2-liter intercooled turbo ver-
sion (dohe, 16-valves) comes in at 190
hp, with the dohe 16-valve normally
aspirated version capable of produc-
ing 135 hp.
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The Galant sedan is available with
sohe (102 hp) and dohe (135 hp) 2-liter
engines. Transmissions are S-speed
manual and multiprogram 4-speed
automatics. Front drive with optional
electronically controlled air suspen-
gion (coils with auxiliary air springs,
antiroll, antidive-variable rate, 3-po-
sition shorks), MacPherson struts are
used in the front and beam axle rear.
If that's not enough, 4-wheel drive
and turbo are in the future,

The Mirage was all new mid-year so
it continues into calendar year '89
without change, The short-wheelbase
hatchback is available with f.i. 135-hp
16-valve 1.6 turbo with dohe, orasohe
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L&-liter coupled to a standard auto-
matic 3-speed.

Mirage 4-doors use the longer
wheelbase, manual or automatics,
and the 81-hp, 1.5 sohe Four,

The sedan will be the next product
of Diamond-Star.

Dimensionally bigger than the old
Mirage line, the new car will also take
the place of Mitsubishi’s Cordia and
Tredia models, which have been
dropped for 1989,

The front-drive Sigma, formerly
Galant Sigma, is largely unchanged,
though it is now positioned more as a
luxury entry, opposing cars like the
Tovota Cressida and Nissan Maxima.

S

A completely new replacement may
appear during calendar year '89.

The 188-hp, 2.6-liter sohe turbo-
intercooled Starion will be available in
what was the premium ESI-R ver-
gion. There is an optional Sports Han-
dling package with 225/50 tires front
and 245/45 rear, on 8x16- and 9x16-in,
alloy wheels and manually adjustable
B-position shocks. It's the oldest ear in
the Mitsubishi line and is expected to
be replaced by a new dual-turbo V&
coupe, possibly with 4wd and certain-
ly with ultrasophisticated electronie
everything else,

Nissan has a new Maxima, a new
2405X and a new engine for the Pul-

1989 IMPORT CAR PRICES* | xovaeopas 7500
328 GTE o X5 47,000
SO - — T
intogra 511,600 | 325X 20950 | Mondial3.2 77.000"
Legend Sedan 22500 | M3 34850 | Mondial3.2 Cabriclet B5.000° | Countach 50005 5145 500
Logerd Coupe 2000 | 525 7,000 | Testarosss $x
Spyder Graduaia 516900 | 535CS 47,850
Spyder Quadritoglic 23,800 Ma 58,200 | Fesliva Spydar 544 500"
Milano Gold 2.5 ta.600 | 725 S4.850 | Mercury Tracer 278 52,500
Milano Verda 3.0 23.000 TasiL 58,050 KRAT] 430 43,500
VB Coupe 144,000 CHEVROLET
Vantage Coupe 160,000 | GeoMetro $57907 | Civic _ S6385™ | 30qGTX Turbo{dwd) 12,999
Volane 179,000" | SeoSpecium __ 79007 | Civic Si BIB0" | gogpn 11,200
Lagonda 189,500 | GeoPrizm S000°" | Civic Wagon dwd 12210 626 Turbo 15 048
Geo Tracker 10,185 | CRX 8310" | wxm 11.909
80 GEXEMN CHRYSLER CRXSI 10.8307 | wx-6GT 4ws 16,690
80 Quatiro 23,381 | Colt $5717 | Frelude 13945 | Bx7 16,600""
90 25060 | ConGT geso | ProludeSidws 18450 | Ax.7 Convertible 22,200
90 Quattro 28,551 | ColtTurbo 11,607 | ‘Accond 11,230 | gy 7 Turbo 23 400°
100E 24980 | GollVista 1,773 929 21,280
100 27,980 Colt Vista 4wd 13,083 Excel 3-door 55499 MPY 5-passar:;¢_ 12,908
T S— e — =
100 Duatire 30,805 Eagle Medallian DL 10405 1IsuUzu 19002 5 €30 700"
200 32 455 Eaglo Madallion Wagan 11.68459" | LMark 87770 190E26 34,000
200 Wagon 37,855 Eagle Summit 084" | |-Mark RX Twincam 9359 P60E 39750
200 Duaitro 36,355 TC by Maseraii 30,000 I-Mark Turbo LS 11,360 300E 45,500
DAIHATSU Imputse 14329 | 300cE 54,700"
3250 %24 650 Charade 56197 Imputsa Turbo 16,329 AD0SE 51 BOO"
32505 26,950 | Charade CLX Turbo 10,457 300TE Wagon 49,600
X6 543,500 300SEL 55475

* Prices in effect Oct. 1, 1988 * Estimaled price
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sar. The Maxima is still 3.0-liter V6-
powered, but with more punch, and it
still has front drive, but with an im-
proved suspension, optional ABS,
optional Sonar 11 suspension, optional
head-up display instrumentation,
antidive, antivaw braking (w/ABS),
struts at all four corners, the rears
controlled by parallel links. There's
more interior space, longer wheel-
base, wider, better aero than '88.
Models are GXE (Luxo) and SE
(Sports). This is the biggest car ever
imported by Nissan,

Although the Pulsar's new 1.5-liter
12-valve Four has the same displace-
ment as the sohe 4-banger it replaces,

the architecture is new and so is the
output, which jumps 21 percent to %0
hp. This same engine will also lend a
little more oomph to the modest little
Sentra, which gets a new nose for 89,

The top-of-the-line Pulgar SE still
gets the 113-hp dohe 1.6-liter Four,
The nifty SportBak option has been

dropped.

T}l?IE 2405X is a completely new car,
replacing the 2008X. It'll compete
with Probe and Prelude. It has front
engine, rear drive, fully independent
suspension, multilinks rear and struts
front. Engine is new 2.4-liter 4-cylin-
der, 12-valve sohe engine (140 hp at
5600 rpm, 152 |b.-ft. at 4400). Notch-

back XE and fastback SE are the two
maodels. The XE has HUD available,
d-wheel discs. The replacement for
the unloved Stanza wagon appears
mid-year, and meanwhile Nissan has
discontinued the Stanza wagon to
make room.

Pontiac continues to import the
Opel built by Daewoo in Korea and
known as the LeMans. At the bottom
of the line is the Aerocoupe value
leader, then the LE Aerocoupe, LE
Sedan, SE Sedan and the GSE Aero-
coupe. All are fuel-injected, trans-
verse-engined fwd, with strut front
suspension and semi-independent

{ Please turn bo paie 111)

4205EL 61.600"" | 505 Turbo 26,335 500 Turba Convenible 32095 | Cressida 21.498
SEOSEL 73.000°" | 505 DL Wagon 17,580 0005 24.445 | MR2 13,708
SEO0SEC 80,500 | 505 TurboWagon 25,540 9000 Turbo 30,795 MR2 Supercharged 17,628
SE0SL 65,000 PONTIAC 8000 Turba CD 30,895 | CehcaST 11,608
ey —— CoeaCTConurite 1831
Eciipse $10.500° | LeMans Sedan ek B - s23.300" | CelcallS 15,308
Eckpse Turbo Rl PORSCHE b iz ol ;:;ﬂngm L ;iﬂ
2 ra :

s | Sacer o
Mirago B85S 944 52 45 285 dusty D _ &5885%
Mirage Turbao 11,969 94452 Cabriolel 52,650 Justy GL dwd 700"
Starion ESHA 19,859 944 Turba 47,600 | JustyCVT T200° | Cabrioket $15,195
Galant 10,971 911 Carrera 51,205 GL Hatchback 8506 | Carado 20,0007
Sigma 17.069 911 Carmera 4 (4wd) 69,500 GL Hatchback dwd 8296 Fox 6590
Wagon/Van 14,269 811 Speadsler 65,480 0L Sedan 9731 Galf B465
411 Cabriolat 503,200 GL Sadan 4wd 12221 GT116v 13,850
S =" 911 Targa 52,435 DLHasichback 10,031 Jatta 9690
Santra Wegon 10,000 811 Targa Turba 77,065 | GLHaichback dwd 12,521 Jatts GLI 16w 14,770
i r— = 811 Turbe Coupe 70,975 AX 3-door Turbo dwd 16,361 Vanagon GL 17.035
e re—— 911 Turbo Cabriolel B5.060 XTGL _tam Vanagon Syncro 20,580
PussarX 2o~ | EE8 ] 121
Pulsar NX SE ¥ =@l ROLLS-ROYCE il I | aloon $17,250
o 15,200+ | Beniley Continental $150.000 740 GL 19,800
2405X 12,5969 Bantley Eight 107.000 Swift §7485 T40GLE 16 22,000
Maxima 17.500° | Bantiey Turbo A 145.000 Samural 8495 | 740Turbo 24,925
3002 22300 | Bentley Mulsanne S N7.000 | Sidekick B395 | 740GLE Wagaon 23,500
300ZX Turbo 24,800~ | Silver Spir 127,000 740 Turbo Wagon 25,605

PEUGEOT Silver Spur 139.000 Teroel EZ 55328 760 GLE 32.156
405 DL g14,500 | Comichal 189500 | oo 11488 | 760GLE Turbo 32,940
4055 17,700 SAAB Camry Wagon 13,018 780 Coupe 30,880
405 Mi 16 20,700 500 $16,995 Carolla Deluxe 9198
50552.2 19,295 9005 19,685 Corolla SAS 10,628 GY 4480
5055 VB 21,435 900 Turbo 23,795 Corolla All-Trac Wangon 11,488 | GVTConveritle 8300

== = LS e e —
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Subaru’s Justy takes the spotlight with the first constantly
variable transmission in the U.S.

MELITRALIREVERSE
ARS

FINAL DRIVE

POAVER FROM
CRAMKSHAFT

UBARU has scored the "898
SLechnnlngj.' coup, with the first
continuously variable transaxle

| (CVT)sold in America.
The CVT in the Justy doesn't shift
| gears, but continuously changes ra-
tios. It's an automatic that can out-ac-
celerate or out-economize an expertly
driven manual. It dates to the 1959
rear-drive Duteh Daf (now Volvo),
but only the shifting principles are
similar: There's a pulley at the end of
the input shaft from the engine and a
second pulley at the end of the output
shaft to the wheels, and there's a met-

100

Justy CUT uses split input
and output pulleys to change
gear ratios [see text). Connecting

belt is detailed [right). Electromagnetic
clutch Is seen in cutaway |left).

al belt around these two pulleys.

The input and output pulleys are
gplit, so the halves move apart or are
pushed together (by oil pressure).
When accelerating from a stop, the in-
put pulley halves are apart and the
belt rides near the center, The output
pulley halves are forced together by
input pulley tension on the steel belt,
s0 the belt rides near outer edge (zee
illustration above). The effect: a small
in};ut pulley driving a large output
pulley, equal to a small gear driving a
large gear, for a low gear ratio—
2.503:1, in this case.

QUTPUT
PLILLEY

OUTPUT .

| 04971
TS,

SPEED RATIO
2.503:1

SEGMENTED
METAL BELT

FLEXIBLE

METAL SEGMENTS-

As road speed increases, hydraulic
pressure holding the input pulley
halves apart is reduced, so the pres-
sure on the output pulley halves part-

METAL BANDS

|
~ SPEED RATIO | |

ly overcomes it. The input pulley |

halves close up and the output |i)ulley _
Y

halves spread. This shiftlessly re-
verses the situation, increasing the
effective diameter of the input and
decreasing that of the output, so the
differences in diameter gradually nar-

row and eventually switch. When the |
output is smaller than the input, the |

transmission is in overdrive—a ratio
of (.497:1 is shown in the inset above.
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Dependability:

Profile in quality #9. for the 5th year in a row owners of Ford Motor Company cars and trucks
have reported fewer problems, on average, than owners of any other vehicles designed and built in - [YTEUET
North America™ And thes df;uwufuhr."m is backed by Ford with a 6 vear/60,000 mile powertratn [LINCOLN|

warranty on all Lincoln, Mercury and Ford cars and light trucks: s

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

for8years running.
Quality is Job 1.

FORD * LINCOLN + MERCLURY « FORD TRUCKS = FORD THACUTORS

*Based on an average of ownier-re '|'H11“|t‘d pmhiq-nh in & series of surv EYS of "81-"88 models {I'["Hlj'.'.'l'lt"d and built in North America,
**Restrictions and deductible apply. Ask vour dealer for a copy of this limited warranty. Buckle up—Together we can save lives.



NEW BREAKTHROUGH

Girl.
watching
classes

It’s not really X-ray vision
but get ready for the next best thing.
Amazing new sunglass concept.

By Joseph Sugarman
What you are about to read is a ma-
jor new design change in sun-
glasses—one =o different that there
1s nothing like it anywhere.

What if you had eyes in the back
of your head? Just imagine the fun
and even the safety you would enjoy.
Well, we've got the next best thing.

THREE NEW FEATURES

They're called RearVision.» sun-
glasses and they let you actually see
behind your back. First, the lenses
are flat not curved like other
sunglasses. Second, RearVisions
have a reflective mirror coating not
only on the outside like many pairs
but on the inside too. Finally, Rear-
Vision. sunglasses are wider than
other sunglasses.

The three design features (patent
pending) combine to produce a pair
of sunglasses that let you view other
people (without them knowing it) no
matter if they're at the side of you,
in front or even behind you. Here's
how.

EYES BEHIND HEAD

The special lens is wider than your
face and angled slightly. By turnin
your head shightly to the right or le
and glancing to the edge of the
frame, you see the scene behind you.
It's like having rear view mirrors or
even eyes behind your head. But
there's more.

The front mirror coating reflects
light like a mirror so it doesn't let
anybodf' see your eyes to tell who
you're looking at.

For girl or boy watching, the Rear-
Visions are ideal. That might seem

You can't ses the
eyes of the wearer.

obvious. But think of the sunglasses
as a great security device and a great
pair to wear while riding a bicyele.
Teachers can keep an eye on their
class while they write on a
blackboard. And back seat drivers
can feel a lot less tense.

But for watching the opposite sex
it's the ultimate pair. Guys can keep
an eye on a lovely lady long after she
passes and a girl can see which guys
turn their heads after she passes.
RearVision.. sunglasses have a few
more great features.

ADDED SAFETY
The lenses have the popular
BluStar..coating which helps reduce
glare and filters out the dangerous
ultra violet light. You get added safe-
ty for your eyes as well as the latest
in lens design and technology.

Finally, the lenses are scratch
resistant Delstar. designed to give
you years of use. But if you ever
damage your sunglasses, no problem.
The manufacturer will replace a pair
for simply a small pos and handl-
ing ﬂhﬂ?‘g}:e for a pi?iut?lgsf three full
years during their 3-year limited
warranty,

AS AN EXTRA PAIR

If you already own a pair of
sunglasses, you'll enjoy a pair of
RearVisions as an extra pair. There's
simply nothing like them. Use them
for security, for sports or for girl or
boy watching. Take them to the
beach, ski or take a bike ride. Or
gimply amaze your friends. The
sunglasses come in either cool matte
black or bright glossy white.

Each pair weighs only 1'% ounces,
measures approximately 6" wide and
comes complete with a free carrying
case and 3-year hassle-free limited
warranty. And, if for any reason, you
are not completely satisfied with your
pair, simply return them anytime
within 30 days for a prompt and
courteous refund.

RearVisions are manufactured by
Nubaloow, a division of BluBlocker®
Corporation—one of America's most
innovative and creative sunglass
companies,

SECURITY OF KNOWING
En{'::ly the security of knowing who
is behind you while you enjoy the
view in front with the most in-
novative new idea in sunglass design.
Order a pair of RearVisions at no
obligation today.

To order, credit card buyers call the
toll-free number below or send just
£19.95 plus 23 postage and handling,
But order quickly. Maximum charge of
$3 postage and handling per order.
Please ify the exact model number
{shown below in parenthesis).

White Model (4040GA) .. .... $19.95
Black Model (4042GA)........19.95

Q
O

3100 Dundee Place, Suite 801
Northbrook, [lincis 60062

CALL TOLL FREE 8O0 228-5000

IL resibents aild T% sles tax. CJISEA Group, Ine 1988



The clutch arrangement uses an
electromagnet with grooves filled
with metal powder. As the driver
steps on the gas pedal, a computer

| sends a low burst of current to partly
| engage the clutch, and as the pressure
on the pedal increases, clutch engage-
ment is correspondingly increased.
| The original van Doorne design
used a 30,000-mile rubber belt, com-
pared with today’s lifetime steel belt.
The Dutch developed the steel belt,
but when plant dela]);a held up the
original production schedule, Subaru
gent engineerin¥ staff members to
0

help in exchange for guarantees of ini-

tial production. Several other manu-
facturers are still clamoring for belts
for their vehicles.

IMPORTS’89)

gagement for 2wd. The '88 Corolla
4wid has a simpler version of this sys-
tem, but without the sensors-into-
computer controls.

e Supra has a novel approach to
decreasing power steering assist with
increasing road speed. Instead of fluid
bleeds and flow control valves to re-
duce assist, a hydraulic reaction
chamber under the control valve in
the steering box adds resistance.

In this chamber are pairs of pistons
that exert opposing pressure against
alever on the end of the control valve,
The opposing pressure is determined
by a partial power steering pump fluid
flow to the reaction chamber, which is
controlled by a computer-operated
duty-cyele solenoid valve (it flutters

INTAKE
PORT

BUTTERFLY

1 Notch in 2405X's computer-controlled secondary throttle aids low-rpm turbulence.
Engine computer signals vacuum motor to close secondary throtties at idle.

Toyota
Toyota's go-slow-on-technology re
tation surely doesn’t apply to multi-
valve engines. The last 2-valve, in the
Cressida, is replaced by the Supra's
4-valve-per-cylinder in-line Six.
Toyota also picked up an expensive
4-wheel-drive design feature from
Porsche: a computer-controlled cen-
ter differential to vary the torque-
split between the front and rear
wheels. The most sophisticated
Toyota version, on the 1989 4wd
Camry, transmits sensor inputs from
vehicle speed, rear-wheel speed,
throttle position and the antilock
braking computer to the transmission
computer. It controls solenoid valves
that regulate hydraulic pressure to
the center differential’s hydraulic
cluteh, to manage the torque split.
| And of course, there's manual disen-
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to maintain a desired fluid flow, much
like a carburetor feedback solenoid).
As road speed increases, the solenoid
valve allows increased fluid flow to
the reaction chamber,

In this design, the torsion bar in the
steering box that provides the base-
line effort can be very light, and even
with a system failure, there's stillonly
relatively moderate effort. Only a
slight foree overcomes the torsion
bar, so with power assist parking ef-
fort is minimal, while the addition of
resistance with road speed provides a
very stable feeling even in the
straightahead position.

Just to prove it hasn't ignored the
simple-but-helpful, Toyota has a WIN-
TER PARK position in the Cressida’s
recessed wipers. Manually push the
wipers up to an exposed position and
they'll park there. This eliminates

digging ice out of the recess to free up
the wipers.

Putting butterfly plates in the intake
manifold and eylinder head isn't new,
but evervone else uses them as sec-
ondary (or tertiary) throttles. Nissan
has a couple of novel new uses.

The 3.0-liter V& in the new Maxima
has a doal-plenum intake manifold
and it's designed for good low-end
performance. At higher rpm, howev-
er, airflow is out of synec with the

ning and closing of the valves, so
tl?e re are feedback disturbances that
actually impede airflow and, there-
fore, high-speed performance.

Nissan's answer is a butterfly plate
(controlled by a vacuum diaphragm
unit) in the common wall between the
two plenums, and at 3200 to 3500 rpm
(depending on readings from the
throttle position sensor), the engine
computer triggers a solenoid vacuum
valve that operates the diaphragm
unit to open the butterfly, balancing
pressures between the plenums.

The 2.4-liter 3-valve 4-cylinder in
the new 2405X has a notched butter-
fly plate in each intake runner, with
all four butterflies on a shaft con-
tmlled by a vacuum diaphragm (see

Fi

it 1d1e the butterfly is closed so
only a narrow air stream gets
through, and only at a particular loea-
tion, where it flows through the in-
take port to create a swirl through the
two intake valves to the combustion
chamber. Swirl promotes good air
mixing with injected fuel, for more
complete combustion and smooth
idle. At 1000 rpm the engine eomput-
er triggers a solenoid valve and the
butterflies pop open, leaving wide-
open aerodynamic ports for maximum
airflow and good performance—140
horsepower at 5600 and 152 lb.-ft, of

torque at 4400 rpm.
The new 2405X, a rear-drive, has
an advanced 4-link independent rear

suspension, to go with its strut-type
front. There's a wishbone-type lower
arm, twoupper arms and a lateral link
that connects the wheel spindle to a
subframe. The lateral link resembles
the toe link Ford uses on its '89 Thun-
derbird, to force the rear wheels to
toe-in on braking, overcoming aver-
steer in hard cornering.

Nissan gets more uniform toe-in by
gplitting what could be a single upper
arm into two arms with different piv-
ot points, These multilink designs, of
which you'll be seeing more, permit
use of some softer bushings to reduce
suspension harghness.
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Mazda

The standard 2.6-liter 4-cylinder in
Mazda’s new MPV van has the same
displacement as a Mitsubishi Four
Mazda once used, including counter-

trademark. However, the new 3-
valve engine is pure Mazda.

The multipoint fuel-injected engine
develops a g0-so0 121 horsepower at
4600 rpm, but Mazda wanted a flat
torque curve for a van and got it, sur-
prising for a multivalve engine.
There's 125 |b.-ft. available the in-
stant the throttle is cracked, and the
peak of 149 comes in at 3500 and holds
until 4500 rpm. Some 80 percent of
production, however, will get the op-
tional 3.0-liter V& taken from the 929,

Helping with the flat torque curve
is the resonator, a plenum chamber at
the manifold end of the intake run-

used by Mazda in other engines, it
causes sound waves produced by the
inrushing air to create a mild addition-
al push for the air, sort of a free super-
charging effect.

The balance shafts are in a horizon-
tal line with each other, just above the
erankshaft centerline. They don't
provide the lower-speed benefit of the
patented Mitsubishi design (one shaft
high, the other low), but as GM and
Chrysler can attest, this arrange-
ment is very helpful too.

Instead of the widely used main
bearing girdle (all bearing caps in one
rigid frame), the Mazda Four has a
steel plate (with crank throw depres-
sions) bolted to the bottom of the
block to add rigidity.

Daihatsu

Daihatsu's Charade gets a 4-valve-
per-cylinder 1.3-liter 4-cylinder
engine (replacing the 1.3-liter 3-eylin-
der) and an optional auto trans (join-
ing a manual 5-gpeed).

Honda-Acura

Although the 1989 Honda and Acura
lines are basically unchanged carry-
overs, the Acura Legend sedan getzs a
double-wishbone rear suspension, re-
placing the low-friction MacPherson
struts. Adapted from the Legend
coupe, it has gas shoeks, progressive
rate coils and a sway bar.

Mitsubishi

Anything over 61 horses/liter (equal
to a horse per cubic inch) is needed to
be competitive in a naturally aspirat-
ed 4-valve engine. Mitsubishi's first
4-valve engine, introduced in the '89
Galant GS, comes in at 67.5 per liter,
135 horses for the 2.0-liter mill.
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rotating balance shafts, a Mitsubishi T

ners. Adapted from motoreyeles and |

Peugeot 405 rear suspension,

| It takes plenty of revs to get the
| power, which peaks at 6000 (the en-
| gine redline is a hearty 7000). Peak
| torque (125 Ib.-ft.) is at 5000.

The fuel-injected, distributorless-

| ignition engine has Mitsubishi's |

| league-leading version of counter-
rotating balance shafts, which are at
different angles to the crank, and
start reducing secondary engine vi-
brations at slightly above fast idle.

The dual-overhead camshafts are
belt-driven, with automatic tension-
ers to eliminate adjustment.

There's a second 4-valve 4-cylinder
in the Mitsubishi lineup, for the Mi-
rage (and Chrysler's Mitsu-built
Colt). It also produces 135 horsepow-
er, and from only 1.6 liters. However,
it's a turbo.

On the way: a near-200-hp inter-

IMPORTS’'89

2 Torsion bars, lay-down shocks preserve trunk room in

cooled turbo 4-valve 4-eylinder for the
Eclipse, the car Mitsubishi will get
this winter from its Diamond Star alli-
ance with Chrysler (which will have a
version called the Laser).

Suzuki

Companies with motoreyele experi-
ence are hard to beat for power ina
small package. The 1.3-liter alumi-
num 4-cylinder in Suzuki's new mini-
car, the Swift GTi (0 to 60in 8.2
seconds) produces 100 horses from 1.3
liters (77 per liter) at 6500, close to the
high-output GM Quad 4's 78/liter. The
Suzuki also has four valves per cylin-
der and multipoint fuel injection,

The Sidekick utility vehicle (sister
to the Chevy Geo Tracker) has an 80-
horze 1.6-liter aluminum engine with
hollow erankshaft and camshaft.

3 Torsen differentlal on Peugeot 505 uses worm-and-sector-type satellite gears, locked
together by spur gears, to provide limited-slip action without clutches or springs.
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Peugeot

While only time will tell if this French
maker has improved quality to meet
stiff international competition, we
can say with certainty that Peugeot's

DUTLET

DHSPLACER

HOLISING

# G-lader positive-displacement

IMPORTS'89

new front-drive 405 sedan is a techno-
logical front-runner.
An B-valve single-overhead-cam

version develops 110 horsepower at
5200 rpm. A 16-valve, dual-overhead-

COLINTERBALANCE
WEIGHTS

bumps 1.8L B-valve VW Corrado to 150+ hp.

supercharger
Snall-shaped vanes pump air from tangential outlet to center of housing and into engine.

cam powerplant for the top-of-the-
line 405 Mi 16 pounds out 150 hp at a
sky-high 6400 rpm, As you'd expect in
an engine with 7000 rpm potential,
the cams are direct acting on bucket-
tyﬁfnllowers,
th engines are eq_uiRIped with ad-
vanced Bosch Motronic fuel injection/
ignition management. On the 16-
valve engine, the system includes a
knoek-sensor cireuit that can retard
ignition timing on a eylinder-by-cylin-
der basis, overcoming spark knock
problems with minimal loss of output.
Another 405 engineering plus is an
independent rear suspension system
that doesn't use up all the vertical
space at the rear of the body that is
better reserved for passenger cabin
and trunk (Fig. 2). This suspension
system locates the rear wheels by
means of trailing arme. Transversely
mounted torsion bars provide the
spring action. Horizontally mounted
8-valve shock absorbers accomplish
damping while rising only a bit above
the axle centerline to their upper
mounting place on the axle subframe.,
Peugeot’s restyled 505 will now be
fitted with a TORSEN limited-slip

differential (Fig. 3). This type of dif-
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The Sebring
62 Austin-Healey reproduction

ecause it's a fun and rewarding project. Thousands of people, like
B you, have built and are now driving their own Classic Roadster.

Our kits are engineered for easy assembly and years of driving
pleasure. And, our quality is guaranteed. If you prefer, we will custom

build a roadster for you.
" Whether yout're

o build your own from a first-class kil, Classic Roadslers is the way

to go.'"

Now available with V-8 power!
Also available: Jaguar, MG and 4 passenger Mercedes reproductions.

Call Today for Free Brochure or Videotape Information!

1-800-373-900

For International Export Call (T01) 293- SSEE

Tha Mariens

‘36 Mercedes 500K reproduction

Why Bulld Your Own Classic Roadster?
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I:l Easy-To-Assemble Kit
| FREE Color Brochure,

“TI
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|
| & pricing info
| O 1II':- 00 VHS Videotape (corporate & model profile) plus “B"
toratis
looking for a factory buill, turn-key roadster or want | D) C1{8:2.00) Business COpportunities report
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ferential utilizes worm and sector
gears to achieve a torque-sensing
drive.

In operation, the ring gear is
turned by the engine's power. In
straightahead, normal traction opera-
tion, the entire assembly rotates at
road speed. But when one wheel loses
traction, things get more complicat-
ed. In a normal differential, the low-
traction wheel simply spins, stealing
power from the high-traction wheel,

But in the TORSEN, the low-trac-
tion wheel's sector gear tries to spin
the satellite’s worm gear around the
satellite's axis. It's almost impossible
for any sector gear to spin its worm
gear because of pure mechanical inef-
ficiency, 2o the whole differential car-
rier rotates—and so do both wheels.

Under normal cornering, the out-
side wheel needs to describe a longer
are, and travel a longer distance than
the inside wheel, necessitating some
rotation speed difference from one
wheel Lo the other. In this case, the
satellite worm gear on the outside
wheel rotates its sector gear forward,
while the inside worm gear rotates
backward, because the two gears are
locked together by the spur gears on
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their ends. Because a worm gear can
drive a sector gear easily, the differ-
ential action is free of the chattering
and drag of a conventional friction-
cluteh limited-slip.

Volkswagen

Volkswagen's new front-drive Cor-
rado sports car entry won't be hitting
stateside streets until about March,
but it may well be worth the wait.
Corrado's 15-in. wheels, b-speed
manual and IRS are standard fare,
but its 4-cylinder engine is not.

This little powerhouse reportedly
knocks out some 150 to 160 horsepow-
er from only 1.8 liters of 8-valve 4-
banger. The power boost comes from
a positive-displacement, belt-driven
supercharger. Unlike a turbocharger
or centrifugal supercharger, this unit
provides boost immediately when you
tromp on the pedal.

In contrast to other constant dis-
placement superchargers, Volks-
wagen's huffer—or G-lader as the
Germans call it—is not a Roots type
(Fig4). Instead it is & spiral pump that
resembles a Nautilus shell, The su-
percharger driveshaft incorporates a
central eceentric that passes through

a displacer. The scroll-shaped wall of
the displacer separates the twoscrolls
of the supercharger case into inner
and outer chambers. The displacer is
fitted with a guide that allows it to
achieve an eccentrie, rocking motion
between the serolls but doesn't allow
it to turn with the shaft. This motion
opens and closes inner and outer
chambers, allowing the supe to alter-
nately draw air in and then expelit. A
similar unit iz already in use on VW's
European-market Polo Coupe.

The G-lader’'s operation is best un-
derstood if you consider one rotation
of its driveshaft in terms of four 90°
phases. In phase one, the inner and
outer chambers are both open to out-
gide or ambient air pressure because
the displacer’s wall 1s centered in the
opening of each scroll. The outer
thamber has just passed the point of
maximum volume. In phase two, the
driveshaft turns, the displacer wall
swings up, extending the inner cham-
ber, which fills with air. In phase
three, the inner chamber is still ex-
panding but the outer chamber is dis-
placed toward the central outlet area.
In phase four, the inner chamber
closes to ambient and the enclosed
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volume is pushed into the outlet area
where airflow from the outer and in-
ner chamber mixes and is deliv-
ered to the engine’s intake.
Later in the year, VW will
introduce a Rallye version of
its GTI, mating the Corrado
blown Four to a viscous-coupled
full-time 4-wheel-drive system.

Volilvo

Those stubbornly logical en-
gineers from Gothenburg
have introduced what ma
well be the world's most well-
mannered 4-cylinder engine in
the 740 GLE sedan (Fig.5). Dis-
E]:acing 2.3 liters, the aluminum-

ead dual-overhead-cam engine
packs four valves per eylinder into
pent-roof combustion chambers. This
configuration, now fairly common on
better high-performance motors, is
complemented by a twin balance shaft
arrangement that keeps thoze four
big barrels from becoming unruly.
Rotating at twice the engine speed in
opposite directions and positioned at
different heights, the shafts balance
the forces generated by the paired
pistons of a 4-cylinder engine.

In keeping with the high-civiliza-

tion theme, the engine is fitted with
self-adjusting hydraulic tappets.

Mercedes-Benz

Daimler-Benz has added a passenger-
gide air bag to its Supplemental?&-
straint System for certain models in
the 1989 North Ameriean lineup.
Mounted behind the right dashboard
panel, the passenger-side bag is ap-
proximately three times as big as the
driver’s bag. Sinee it must inflate just
as quickly as the driver's bag, two in-
flator units are used.

The new passenger-side air bag and
the driver-side air bag, which was
first offered for some North American
models in 1984, are deployed by a 2-
threshold sensor system that was in-
troduced last year. This electronic
circuitry measures deceleration force
vectors to determine when the air
bags and/or emergency tensioning
seatbelt retractors (ETR) should be
deployed in a frontal or offset frontal
impact. At a first or lower magnitude
threshold, only the ETR is activated
—provided the seatbelt is buckled. If
a belt is not buckled, the air bag for
that seating position is inflated. At a
second, higher magnitude threshold,
the air bags are inflated, and—if
either belt is buckled—the ETR is ac-
tivated. If the passenger's seat is not
oceupied, the passenger’s air bag is
not inflated.
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5 Volvo 740 GLE motor sports twin balance
shafts, 16 valves, hydraulic tappets.

Sterling
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Sterling gets the 2.7-liter V6 that will |

be used in Acura Legend, beginning
in February. It replaces the current
2.5-liter unit and will reportedly up-
grade what is now merely Sterling
performance to Legendary levels,
Introduced with the new engine is
an electronically controlled 4-speed
automatic. Replacing an existing 4-
speed auto, it is reportedly much

more efficient. Controlling shift |

points based on data from various sen-
sors, including engine load and speed,
it should better utilize engine torgue
and improve drivability.

The new BMW 5-Series premiered on
this side of the Atlantic in October. In
strictly hardware terms, there's little
that's brand-new. The powerplants
are the current 2.5 Six and the fine 3.5
6-cylinder from the 735i. Front sus-
pension is the fairly common but very
efficient independent strut—a design
that, unlike MacPherson strut types,
permits optimization of strut and
spring loeation.

Rear suspension employs BMW's
traditional semitrailing links. This is
supposedly a dated design, but BMW
engineers seem to be able to work
magic with it.

And that's apparently the key to
the new 5-Series: a really super job in
terms of making all the parts work
well together for a remarkably well-
balanced, eonfident automobile, a
fully developed, finely honed render-
ing of current technologies.

Jaguar
Jaguar's 1989 XJ-S Convertible, re-
leased for sale mid-year 1988, is much
more than a chopped-top version of
a the current coupe. Jaguar engi-
neers beefed up the package
with steel tubes in the inner
gills and A-posts, while
strengthening the transmis-
sion tunnel, front and rear
bulkheads, and rear floor area.
Finite element analysis—a
computerized way of lookin
at how a complex structure wiﬁ
behave under load—was used to
study the results. Thus the cowl-
shake that normally plagues ragtop
conversions has reportedly been min-
imized.

Bentley

The Bentley flying wings, which once
ruled LeMans, were long ago clipped
as the racing marque fell into default
and became a sistership of Rolls
Royce, But in recent years, Rolls has
worked to reshape the Bentley per-
formance image.

The latest effort is a turbocharged
version of Bentley's aluminum 6.75-
liter pushrod VE. No technological
wonderto be sure, the VB is neverthe-
less a precisely machined, meticu-
lously assembled engine, utilizing a
wealth of fine materials. Although the
pushrod design is perhape dated, high
technology has left its mark in the
form of a Motronic engine control
package with continuous flow MK in-
jection and a twin distributor, twin-
coil ignition system. Boosted by a
Garrett AiResearch turbo, the engine
probably knocks out in excess of 300
horsepower, although Bentley
spokesmen—traditionally—will say
only that the power is “sufficient.”

Ferrari

If we had an extra quarter million plus
change to devote toa good cause, we'd
probably buy a Ferrari F40. That is,
of eourse, if we could somehow get to
the front of the line of the hundreds of
well-endowed who are begging to
spend their perhaps not-so-hard-
earned dollars on one of the 200 units
scheduled to pound U.S. pavement,
We're talking full-bore high-tech
200-mph race car here: carbon-fiber
body; a rigid steel space-frame; a 478-
horsepower, 4-valve, turbocharged,
dual-overhead-cam V8 mounted mid-
ship; huge Pirelli P Zero rubber hung
on two A-arms per corner. Weighing
in at a bit less than a ton and a quarter,
this Maranello marvel explodes to 124
mph in 12 seconds. The wonders of
modern seience! ™
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(ot inued from page S5

rear. The SE and GSE share a 2.0-
liter TBI engine, the others a 1.6-liter
TBL. The base car uses a 4-speed, the
other's a 5-speed or optional 3-speed
automatic.

Subaru introduces the first produc-
tion electronically controlled, con-
stantly variable transmission ever
sold in this country on the Justy. The
Justy also has new styling and up-
graded suspension to go with the

stepless transmission. The familiar |

Subarus are redesigned—the wagon
ets a raised roof—and the veteran
atchback is in its final season.

A whole new line, called Legacy
{Camry and Accord competitors), will
originally be sourced from Japan,
then from the new Subaru-lsuzu plant
in Indiana. Loyale and Legacy, both
1990 cars, get an Aprilintro,

Suzuki adds the Swift GTi, a 1.3-
liter dohe 4-¢ylinder, multipoint
fuel-injected 100-hp hatehback, with
styling somewhat like the smaller
Metro sold by Geo dealers. It should
be the quickest small car sold in the
.5, with a 0-60 time of just over 8
seconds, The front-drive subcompact
has struts and coil springs front and
rear, An automatic transmission is
available. The Swift is joined by the
Sidekick, a new sport/utility vehicle
essentially identical to the Geo Track-
er. The 4wd Sidekick will be available
in hard and soft-top versions. It has a
throttle-body injected 1.6-liter ultra-
light Four, sohe, 80 hp at 5400 rpm,
allay block, alloy head and hollow
crankshaft. Both 5-speed or 3-speed
automatic transmissions are avail-
able, The Sidekick is larger and wid-
er—a “grown-up” Samurai.

Tovota has a brand-new Cressida,
much smoother, rounder and rather
blander than the angular car it re-
places. Cressida is t:t'tﬁ front-engined,
rear-drive with a 3.0-liter 24-valve
dohe inline Six. It has a strut-type
front suspension, twin-wishbone rear
with coil springs all around, all bear-
ing on a much more rigid unit body,
ABS is optional. The new Cressida is
longer, lower, wider. The engine
management system interrupts pow-
er when the automatic transmission
ghifts to smooth the shift further. A
transmission computer provides
antisquat and eonsistent transmission
braking.

The Corolla line, new for "85, adds
4wil as an option on the sedan. The
rest of the Toyota line is refined but
essentially carried over.

Lexus, Toyota's luxury division,
will have ite offerings ready next
September. The 1991 models will be
previewed in PM next month.—L.F.
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"An Audio Guide To
Your Car’s Performance”

The sounds made by your car can alert you to needed
maintenance and help avoid expensive repairs.

SOUND ADVICE is an audio casselte tape containing 20 of
the most common noises that your car can make.

This unique auto diagnostic tape has been compiled by Mort
Schultz, PM's popular and expert contributing automotive
editor with the cooperation of the General Motors Corporation.

The tape breaks down noises that come from inside and
outside the engine, as well as from underneath the car.

With SOUND ADVICE vou can hear the noise with the car
running under normal operating conditions. Then the back-
ground noise is filtered oul so that you can better isolate the
sound to identify the defective part. Play the tape in your car's
casseite deck for on-the-spot comparisons. Play it in the guiet
of your home to sharpen vour listening skills,

Listen To What Your Car
Has Say!

Help avoid a major breakdown that can leave you
stranded along the side of the road. SOUND
ADVICE will help you keep yvour car in peak
performance. For a few dollars investment you
can save hundreds!

Only $7.95 # V-1010

Send to: Popular Mechanics
Box 1014, Radio City Station
New York, NY 10101
[Flease make check or money order payable fo
Popular Mechanics)

FPopular Mechanies is o publication of Hearst Mogazines, a Déidsion of Thet Hearst
Corporhion © 1288 The Hewrsit Corporacion. AN rghis eserved.
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We could have named
this hand held machine
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PRINT BORDERS, FULL WALLS, ACCENTS, CURTAINS, and much moral
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TREASURE TRAINS
{Continwed from page 78)

were the high-end items, the most ex-
pensive, and therefore, the ones pro-
duced in the smallest quantity. For
example, one oddity (now valued at
$600 to £800) is the Lady Lionel set
from the late '60s. With its pink en-
gine, white and gold transformer and
ears painted in a rainbow of pastels,
the Lady Lionel represented a dis-
tinet departure from the main line.
Not surprisingly, it derailed,

Items selling for top-dollar must
not only be in mint condition but must
include their original boxes as well.
At the upper end of the Lionel price
seale iz the standard gauge State set
that couples any one of three different
engines to four passenger cars embla-
zoned with the names New York, Illi-
nois, Colorado and California. This
combination ean fatch $8000.

The figures associated with Mark-
lin are substantially higher. An ex-
tremely rare HO locomotive, made in
1938, sold at auction in 1981 for just
under $40,000, Fewer than a dozen of
the model are known to exist,

Always known for its quality and
workmanship, Marklin produces
trains ranging in size from l-gauge
(1% in. between rails, 1 to 32 in scale)
to the tiny Z (1to 220), With Z-pauge,
elaborate layouts can be set up and
operated in minimal spaces. One such
outfit is available in a briefcase.

Marklin was the first to introduce
digital electronies to mode] railroad-
ing. Its digital system lets you oper-
ate up to 80 HO trains and 256 switch-
es and/or signals on a single layout,
and can be programmed through a
personal computer, The company's
catalog currently contains several
digital engines and, with the simple
retrofitting of a chip, others can be
converted to digital operation, It's a
good bet that these first Digital HO
models already are collector's items.

Aeide from the astronomically
priced rarities, acquiring toy trains is
not necessarily a rich man’s sport.
Many older Lionel ears are available
for under 85, about what they sold for
when new. Small 4-6-4 steam engines
can be had for about $100, and some 2-
4-25 gell for as low as $50. Brass scale-
models are another story.

If you've got trains in your attic or
cellar, and you're curious to learn
their value, author Ron Hollander of-
fers free appraisals of toy and model
trains by all manufacturers. Send
Hollander a stamped, self-addressed
envelope and the following informa-
tion: manufacturer, type u?engine or
car, numbers and lettering, color and
condition. Sharp photos help, but
aren't necessary, ™

POPULAR MECHANICS » DECEMBER | 588



Make The Technology Store”
Your Christmas Headquarters

Hands-Free Audionic
FM Walkie-Talkies

8 Pnlr

New TANDYFAX"
Facsimile

2-Line Cordless
Telephone

Machine

1299%

e AL

Hands-Free Audionic FM Walkie-Talkies.
There's no headset—you can communicate even
while wearing a bike helmet or hardhat. Comfort-
able earpiece is also the “audionic™ microphone.
Clear FM sound. 49 MHz band. Belt clip. #21-404

TANDYFAX 1000. Send letters, contracts, dia-
grams, even photos across town or the world for the
cost of a phone call. Built-in timer allows operation
when phone rates are lowest. It even doubles as a
convenient, personal copier. Never put off till over-
night what you can TANDYFAX today! #43-1200
Two-Line Cordless Phone. Handy exira features!
Our ET-422 has LED line-status indicators on hand-
set and base, 30-number auto-dialer, amplified re-
ceiver and selectable security code. #43-560
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VHS Hi-Fi VCR
With Built-In
Stereo Amplifier
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VHS Hi-Fi Stereo VCR. Just add speakers to enjoy
sensational hi-fi stereo sound on prerecorded tapes
and stereo-TV broadcasts. Realistic® Model 44 has
a 10-watt-per-channel stereo amplifier, fast and
egasy remote programming with on-screen display,
HQ for sharper video and a 122-channel cable-
compatible tuner. See and hear it today, #16-614

Available Only at

Radioe fhaek

The Technology Store™

A DIVISION OF TANDY CORPORATION
Prices apply ai particspating Fadio Shack stores and dealers




CABLE T.V. CONVERTERS
WHY PAY A HIGH MONTHLY

FEE?
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AUDIO

{Continued from page 62)

system in the Escort in the early 1580z,

JBL, of course, is not the only speak-
er company working with a carmaker.
Bose has a longstanding relationship
with the Deleo Electronies division of
General Motors. A sneak preview of the
Deleo/Bose system designed for the
1989 Cadillac indicates that this part-
nership is evolving as well.

As in previous Deleo/Bose systems,
the front door speakers are ported 44
in. full-range speakers. The rear speak-
erz, once the same size as the door
speakers, are now 6 * 9-in. full-range
models. The larger rear speakers give
the system better bass response. Also
improving the sound quality is the deei-

Ford/JBL subwoofer gets punch from its 10-
liter enclosure, concealed in trunk.

gion to double the power output of the
four amplifiers to 45 watts each,

While the Bose system for the 1985
Cadillac was generally pleasant sound-
ing and enjoyable, Bose seemingly
hasn't fared as well in the partnership it
has developed with Nissan.

The Nissan/Bose system has a third,
silent partner. As demonstrated in Nis-
san’s new Maxima, the cassette recelv-
er is supplied by Clarion. The Clarion
cassette receiver incorporates three
special clireuits designed by Bose specif-
fcally for the Maxima. One of the circuits
acts much like a loudness control in that
the low-frequency content of a signal is
reduced less than the high-frequency
content as the volume decreases.

The second circuit compensates for
what Bose characterizes as deficiencies
in some F'M radio broadeasts, 1f the eir-
cuit pereeives a signal overload from a
very strong station, it automatically
drops the level to a safe position.

The third cireuit affects the rear vol-
ume control. Sinee most bass informa-
tion is coming from the rear speakers, it
wouldn't be wize to eliminate the sound
of them entirely. Some people do just
that when they adjust the fader control
all the way forward. The Bose cirenit
makes sure the rear speakers can't be
turned off entirely. Even if you push the
fader control as far forward as possible,
the rear speakers will continue to repro-
duce those frequencies below 200 Hz,
Each of the four speakers, incidentally,
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is powered by a 30-watt amplifier.

Despite the use of some impressive
cireuitry and good quality speakers, the
Nissan/Bose system really doesn't de-
serve its premium label. The bass re-
sponse, in particular, seemed poor and
muddy in quality. Overall, this Nissan/
Bose system exhibited a singular ability
to make exeiting musie sound dull.

Bose and Nizsan, of course, have the
opportunity to make a change in their
audio system if they want. So while 1
can't recommend the Nissan/Bosze audio

what a great addition it'd make to your shop.
You can use it to sand, grind, deburr, con-
tour, sharpen, buff, or polish just about any
material. It uses standard 1" x 30" abrasive
belts. And there's a power take-off for mount-
ing an accessory flexible shaft with attach-
ments that can do dozens of extra jobs.
In fact, our new 1" Belt Sander
does so many things so well, you may won-
der how you ever got along without it. Call
toll-free for the name of your Delta Dealer.
Delta International Machinery Corp.,
800/438-2486 (in PA, B00/438-2487).

system as an option right now, it may be
worth relistening to in six months or a
vear. Bose, meanwhile, seems intent
upon being the brand-name speaker in
as many cars as possible, The Bose sys-
tem already is in the Acura made by
Honda, and visitors to Audi showrooms
will soon see a Bose option there as well,
Bose wants to be your car speaker com-
pany and while it has every right to trv,
it's already been demonstrated that
what works well in one car doesn't al-
wavs work as well in another, ™

so much,
it's almost unfair to call it
a sander.

The new Delta 1" Belt Sander is so handy that there's almost
no end to what you can do with it. And at only $69.95, just think

& On Tradition
AADELTA

A Pentair Company
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How To Install A

STORM DOOR

BY JOSEPH TRUINI, Shop And Tools Editor; PM lllustrations by George Retseck

STHE LONG shadows of
Asummer fade and cooler

weather approaches, it's time
to think about the upeoming heating
season and ways to improve the ener-
gy efficiency of your home. Or, stated
more simply, how to reduce heating
costs and save money.

Creating a formidable first line of
defense—blocking cold air before it
can enter the house—is a key step in
defeating old man winter. One of the
major culprits of heat loss is a home's
front door. Each time the door is
opened and closed, a blast of cold air
steals some warmth. The traditional
way to deal with this problem is still
the best way—install a snug-fitting
storm door.

A storm door is more than simpl)‘{
another barrier against the cold.
EFTIE installed storm door forms a

er of air between the two doors to
insulate and protect the house from
extremely cold, windy conditions. A
storm door also allows you to open the
front door from inside without invit-
ing in snow, rain or the most recent
northerly cold front. Many of today's
gtorm doors come with sereens and
removable windows for year-round
use, Some homeowners prefer to re-
move the storm door spring and
install a screen door for use during
gpring and summer only.

Storm doors are available in a wide
variety of sizes and styles to fit your
home and budget. A prehung unit is
the easiest to install since it comes
with the hinge and outside mounting
flange attacﬁued to the door. Choose
| from doors made of wood, aluminum
. and new tough plastics.

1 Before you go shopping for a door,

tween the door jambs on the front
doorway. Also, measure the height of
the door opening.

The prehung door we installed,
called the Forever Door, iz made of
tough polypropylene and is guaran-
teeg not to rust, erack, dent, split or

iﬁmﬂw li.“hﬂ-ff |

1
|
: rot. It features the latest energy-sav-
| ing design and easy do-it-yourself

| lation took less than 2 hours. One of
my favorite features is the self-stor-
ing window and sereen that slide
down into the bottom half of the door
for safe, convenient storage. The 36-

measure the inside dimension be- | installation. In fact, the entire instal- | toll-free (800) 262-0075.

in.-wide ® 80-in. door costs about |

$200. A 32-in.-wide model is also of-
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fered. Contact Emeo Specialties, Box
853, Des Moines, LA 60304. Or, call

P the openl

The tstepintuprepn::gtheupen-
ing to accept the new storm door. Re-
move the old storm door, if necessary,
and any ornate trim or molding that
will interfere with installing the new
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1 If the door opening is a little too wide
for the door, fasten a thinwood strip to the
inside of the door jJamb with finishing nails.

door. Next, hold the door in the open-
ing and check the fit.

t may be necessary to add a thin
wood strip to reduce the opening (Fig.
1). Now's a good time to repaint and
mﬁmch “ﬁw: is d

opening is prepared,
check the installation instructions for |
the height where the rain cap that fits
over the door should be installed. For
the door shown, the rain cap was posi-
tioned 80% in. above the sill. Attach
the rain cap with just one screw at this
time. Next, take the distance from
the sill to the underside of the rain cap
and subtract ¥ in. In our case, this
comes to 80% in. This measurement
determines the length of the l’uni
side mounting flange, also called
Z-bar. Note that the flange is several
inches longer than necessary so that
you ean cut it to fit your door opening
gﬁly. hll]nse lf.(lﬁ;kg]aw to cut the

to ).
Runa belﬁtuf late

back of the mounting
door into the npaningh

align the
top, outside edge of t

e flange with

x caulk down the |
. Tilt the

the key
lock. Be sure that the flat spindle Is seated

11 install the dead bolt opposite

property In the center of the bolt assembly.

1 1 : = e T
& Screw the rain cap to the top of the door
opening. The extruded aluminum cap helps
divert rainwater away from the opening.

s |

the Endhuf the rhain cap. Drive one
screw through the uppermost screw
hole on the ﬂ::?e t.nlimld the door in
lace. Next, hold a level against the
to make sure that it's plumb,

then drive in the remaining screws
(Fig. 4). Remove the one serew hold-
ing the rain cap in place and apply a
bead of caulk to the back of the rain

7 Fasten the latch-side mounting flange
with screws. Check space between the
flange and door before driving screws.

- 1151

12 A simple L-shaped strike plate
to engage the latch and hold the door
closed. Screw strike plate to door jJamb.

Is used

: G
8 Prehung unit comes with hinge and
mounting flange attached to door. Cut off

owversized hinge to fit opening exactly.

cap. Reinstall the rain cap with even

along the top of the door, and

rive in the remaining mounting
SCrews.

Now, measure from the sill to the
underside of the rain cap on the latch
side of the door to determine the
length of the latch-side mounting
flange (Fig. 5). Cut the flange to

8 Slip door sweep over bottom of door
and adjust It so that It forms a tight seal
against sill. Fasten sweep with screws.

13 Screw the Jamb bracket In place, as
shown, to support the automatic door clos-
er. Fasten It with four 1 Y-in. No. 12 screws.
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predrilled holes in
the mounting flange to secure door. Check
flange with a level to be sure it's plumb,

length with a hacksaw, apply a bead of
caulk to its back surface and install it
with screws (Fig. 7). Be sure that
there's an even space between the
flange and the ed
Also, cheek the installation instrue-
tions to see if it's necessary to leave
space between the door and flange for
expansion and contraction. This will

of the elosed door, |

door. Our unit has an easy-to-install

5 Measure from the 31l to the bottom of
the rain cap to determine length of latch
side mounting flange, also called a Z-bar,

beIt.hE nam;e for n&uat ]J]E.T?]Eic (PVC or
polypropylene) doors. The required
apaoewgfdﬂpend on the air tempera-
ture at the time of the installation. |

Iinstalling the hardware
Most doors come with some sort of
weatherstrip for the bottom of the

TP TR

cr
L T AT et 1 T e L

AT

9 Easy-to-Instaill door knob and lock as-
sembly mounts to the outside of the 1 :-in.-
thick door through six prebored holes.

==

14 After screwing the door bracket to the
Inside of the doar, attach the closer by In-
serting a locking pin through the bracket.

| :
10 Mount finger-latch mechanism te In-

side of door, opposite the door knob. 5e-
cure the latch with two machine screws.

with a hacksaw, Be careful not to pull out
factory-installed weatherstripping.

door sweep that alips over the door

| bottom (Fig. 8). Adjust the height of

the door sweep so that it forms a tight
seal against the sill when the door is

The door comes with prebored
holes so that installing the knob and
lock assembly is quick and easy. Sim-
ply follow the manufacturer's instrue-
tions. Note that our door also has a
key-operated dead bolt for additional
security (Fig. 11). Another nice
feature of the Forever Door is that it
comes with fwo automatic closers. To
install, first attach the jamb bracket
to the hinge side door jamb (Fig. 13).
Next, fasten the door bracket to the
inside of the door and attach the closer
with simple drop-in pins (Fig. 14). A
small setserew on the end of the closer
cylinder allows you to adjust the
8 in which the door closes. Turn

e screw clockwise to slow the door;
counterclockwise for faster u]uﬂng.

| Open the door all the way and allow it

to close. Make adjustments to keep
the door from s ing shut or to en-
sure that it closes completely. ™

15 Door features an adjustable window
that locks at several positions. Window can |
be lowered and stored In bottom of door.

1& Fiberglass screen stores In bottom,
too. Pull up screen when needed. Window

and screen can be used simultaneously.
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How To Install Interior
WINDOW SHUTTERS

[T
THE BETTER HOME

BY ROSARIO CAPOTOSTO, Contributing Editor; PM lllustrations by George Retseck
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RESSING UP your windows
Dwith wood shutters iz a great
way to add an exciting visual
accent to the decor of your home. In-
stalling shutters, however, is not sim-
ly window dressing. These fully
gmr:«tinnnl accessories can be swung
aside for maximum light and visibili-
ty, or adjust the louvers for just the
r{ﬁht combination of sun and privacy.
n addition to the traditional ad-
justable-louver variety, shutters are
also available in fixed-louver and non-
louver, fabric-covered versions.
Whatever style you choose, however,
the installation procedure is the same.

Tools and

While installing interior wood shut-
tersisn't adifficult job, it does require
careful measuring and trimming. To
get the job done you'll need a few

R

e PR |

tools—a tape measure, saw, plane,

awl, chisel, drill and serewdriver are |

the essentials.

Wood shutters are available at
home centers and lumber dealers in
single panel sizes ranging from 6 x 16
in, through 12 x 36 in. In addition to
being sold as individual panels, you'll
also find them in sets of fgau?

Shutter hardware is sold in a sepa-
rate kit that includes everything
you'll need for a 4-panel installation.
Also available is a hanging-strip hard-
ware kit that permits vertical and

| horizontal shutter adjustments.

Don't forget to consider the style of
the installation. As an alternativetoa
full-window installation, café style
features a row of shutters along the
bottom half of the window leaving the
top open. In a tier-on-tier installation,
one get of shutters is hung above an-

| greater than the tallest available

other. One of these alternates isa
good solution if your window height is

shutter (Fig. 1).

Measuring the window

First, decide whether you'll be
mounting the shutters on the inside of
the window (jamb), or outside the

| jamb on the trim (casing). Installing |

the shutters on the easing is accom- '|
plished with a hanging-strip kit and |
shutter fitting is somewhat easier.
Qur instructions describe inside
mounting, but the general Pmcedure
for either installation is similar.
Measure the height and width of
the area to be covered by the shut-
ters. Because the jambs or casings
may not be parallel, measure at sever-
al locations and take note of the short-
est height and narrowest width |

120
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1 While their components are standard,
shutters are offered in a range of sizes and
can be Installed in three basic ways.

measurements (Fig. Z).

Using a large steel square, check
that the window jamb is square (Fig.
3). If it’s severely out of square, then
mounting the shutters on the casing
may be the easiest solution.

[

| 8 Check the window |ambs for square, Se-
| werely out-of-square Jambs make an out-
I side, casing Installation a better ldea.

B - R e s
THE BETTER HOME

Trimming the shutters

Check the instructions sup with |

the shutters to determine the amount
of stock that can be safely trimmed.

Then, lay out the shutters in the posi- |

tions that they'll be hung. The tilt
rods should be face up with the wide
rails at the bottom. Place “/3-in.
clearance shims between the shutters
and allow for Y -in. clearance where
the shutters meet the jamb (Fig. 4).

Unless the amount to be removed is
very slight, it's best to divide the ex-
cess among all the shutters and trim
both sides of each to reach the desired
dimension. Use a hand plane to trim
the shutters to width [Flﬁ. 5).

If the window jamb is slightly out of
square, hold one shutter against a
jamb and lean it so the top can be held
against the top of the window open-
ing. Then, scribe the cutting angle
with a compass (Fig. 6).

Lay out the top and bottom cutti
lines allowing % in. for clearance.
you're installing the ehutters in a tier-
on-tier configuration, allow for a Y-
in. clearance between the rows. Usea
gharp, fine-tooth crosscut saw to cut
the shutters to length (Fig. 7).

Installing hinges

Fixed-pin butt hinges are used be-
tween shutters and loose-pin angled-
leaf hinges connect the end shutters
tothe window jambs,

The shutter-to-jamb hinges are
usually installed in recesses cut in the
shutter stiles. First, lay out the hinge
positions. Cut each hinge recess by
making a series of cuts with a backsaw
(Fig. 8). Then remove the waste with
achisel (Fig. 9). If you prefer, you can
omit the recess, In this case, you'll
have to increase the clearance be-

S ]
L TERELIER T

& Measure window based on where you
want the shutters Installed: between the

Jambs [A|). or overlapping the casing [B).

tween the shutters and jamb.
| Usean awl to mark the screw loca-
tions, bore the screw pilot holes and
install the hinges.

To install the shutter-to-shutter
hinges, place the shutters face down

trimming. Remowve an equal amount from
all shutters for uniform appearance.

POPULAR MECHANICS » DECEMBER 1988

& Shutters for slightly out-of-square win-
dows can be cut to fit. Scribe line with com-

pass while holding shutter in place.

7 After marking cutting lines, remove ex-
cess length from shutters with a sharp. fine-
tooth crosscut saw. Sand edges smooth,

i .
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8 To recess loose-pin hinges In shutter
edge, first make saw cuts. Cut only as deep
as the thickness of the hinge leaf.

| E e T

11 Temporarily position shutters in open-
Ing and shim for appropriate clearance.
Carefully mark hinge locations on jJamb.

with Y-in. shims in between. Then,
mark and bore the pilot holes and se-
cure the hinges (Fig. 10).

Secu to the window
After the hinges have been installed,

- ——
/ . r:
- 1

L e &

@ Finish the hinge recess by removing the
waste with a chisel. Then, mark screw posi-
tlons, bore pliot holes and secure hinges.

place Y, s-in. shims on the window sill
and position the shutters in the open-
ing. Then, mark the hinge locations on
the window (Fig. 11). Remove the
shutters and lift out the loose pins.
Serew the four hinge halves to the
window (Fig. 12).

Fina]l.]lf, align the knuckles of the
hinge halves on the shutters and win-
dow and insert the pins.

If you're mounting the shutters on
hang{ng strips, first bolt the loose-pin
hinges to the strips by passing the
bolts through the slotted holes in the
strips (Fig. 13). Center the bolts in
the slots and temporarily tighten,
Then, align the shutters with the
strips and mark the hinge locations on
the shutter ed?m. Remaove the loose |
pins and install the hinge halvez on
the shutters. Then, screw the strips
to the window and hang the shutters. |
Loosen the bolts and adjust for cor- |
rect clearance. Then tighten the bolts |

| prefinished, a spray stain or paint is

10 Mount fixed-pin hinges by first laying
out shutters with shims for clearance. Shut-
ters rest on wood strips to protect tilt rod.

cure hinge halves to the Jamb with the sup-
plied screws. Align and Install shutters.

and install the remaining screws,
Although shutters are available

an easy way to top off the ished
type. Coat the back side first, allow it
to dry, and then coat the front. M

i
7 | —

14 A hanging-strip kit can be used for inside

ters to casing [right). First, secure strips to window, engage hinges and Insert loose pins.

window mountings (left) or securing shut-
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Homeowners Clinic
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THE BETTER HOME

BY NORMAN BECKER, P.E., Contributing Editor

Up-Flush Tollet
I'minterested in installing a half toilet
in my basement. However, I don't
want to dig up the basement floor for
tanks or piping and the sewer line is 5
ft. above the floor.

An up-flush toilet would be the so-
lution, except that it's not approved
by New Jersey.

I have been advised that an ejector
system is approved for this applica-
tion, but have found no one who is fa-
miliar with such a system.

What is an ejector system and who
manufactures components?

B.P. LINDHOLM
MANASQUAN, NJ

I checked with the New Jersey Code
Enforcement Bureau to find out why
up-flush toilets are not approved.
They said that these units fall into
the category of alternative products
which must be tested and approved
by a nationally recngnizeaafteﬂing
agency. Since the up-flush toilets do
not carry the seal of approval of an ac-
cepted testing agency, New Jersey
will not approve of their use.

The only solution to your problem
is an ejector system. Unfortunately,
this will involve digging up a section
of your basement floor.

An ejector system is basically a
submersible pump mounted ina tank
which is located below the lowest fix-
ture. The pump lifts the waste to the
level of the municipal sewer line. Al-
though the tank is usually below the
basement floor slab, it could be bur-
ied in a side yard below the level of
the basement floor. This, however,
would require a hole through the
foundation wall so the tank could be
connected to the waste line.

One manufacturer of components
for this system is Gould Pumps, Inc.,
Seneca Falls, NY 13148. Since you
will not have many fixtures dis-
charging into the tank, you can use a
Simplex Sewage Ejector System
which Gould sells for about $650. It
includes an 18-in.-dia., 30-in.-high
tank, pump, Y/a-hp motor, check valve
and float switch. If you're doing the
Job yourself, don't forget to get a per-
mit from the municipal building

department and an inspection and | tape

hints on installation?

i A
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EJECTOR SYSTEM

An ejector system allows tollet installation below sewer line. It Incorporates a tank Installed
below the slab level and a submersible pump to [Ift the waste to the sewer line.

Covering A
Concrete Floor

I'd like to cover the conerete floor of
my basement with tile flooring. The
concrete is even and has no cracks or
holes. Can you offer any advice as to
what kind of flooring to buy and any

R.W. BARTLETT
RINGWOOD, NJ

Since your floor has no irregular-
ities, cracks or holes, it will require
no other preparation than eleaning.
You can use vinyl tile or vinyl-com-
position tile. The latter used to be
called vinyl-asbestos tile, but be-
cause of the nationwide seare over as-
bestos, the word asbestos is no longer
used. Actually, a product containing
asbestos is not a health hazard unless
it has been damaged or is deterioral-

ing to the point where the asbestos |
fibers are becoming airborne. Theas- |

bestos in floor tiles is encapsulated by
the vinyl and, as such, does not posea
health hazard.

Before laying the tiles, make sure
that the concrete is dry enough to en-
sure a good bond. You can test for ex-
cessive moisture by laying a floor tile

| or similarly sized é)iece of aluminum

foil on the floor. Seal the edges with
and leave it overnight. If there's

approval by the municipal building | any visible moisture under the tile or

and plumbing inspector.

_foil the next day, then there is too
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much moisture for a good bond. If
your excessive moisture is caused by
a seasonal high ground-water table,
then you'll have to wait for the water
table to drop.

If you find that the concrete is dry
enough, then you can apply the adhe-
sive and install the tiles. Be sure to
use an adhesive that’s appropriate for
the type of tile you buy. For example,
adhesive for vinyl-composition tile
shouldn’t be used with vinyl tile be-

cause it is not strong enough.

Kerosene
Heater Safety

If your municipality allows the use of |
kerosene heaters and you intend fo
use one or more of these units in your
home, there are serious burn, pollu-
tion and asphyxiation dangers that
you should be aware of. To help edu-
cate consumers and reduce these
hazards, the Insurance Information
Institute has published a Kerosene
Heater Safety booklet. Sinﬁie copies
can be obtained free of charge by
phoning (800) 221 -4954. o]

Do you have a home-maintenance or ir prob-
hmy?oﬂend it to Homeouners' Clinice, Fimultxr Me-

chanics, 224 West 57th St., New York, NY 10018,
Letters cannod be answered indivi , bt prob-
lems of wide interest will be dise in the col-

or more home-repair and maintenance
help, PM's Home Care Guide, 82 45 postpaid,
Sen ﬁm:.tr_ order(s) fo Popular Mechanics, Box
1014, Radio City Station, New York, NY 10101.

W,
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THE BETTER HOME

Appliance Clinic

Misfiring Gas Range

Our Kenmore gas range, model No.
628.3528191, serial No. 1KRT7597, has
electronic ignition. The left and right
burners are each controlled by a sepa-
rateignitor. Both ignitors are activat-
ed by the same spark module.

The left side works fine. However,
when a right burner is turned on, the
E::awmﬂ out, but the left ignitor

. We have to light the right burn-
ers with a match. KEN TEEPLES
HACIENDA HTS., CA

Normally, both igniters should
spark when you turn on any burner.

emove the burner grates, lift the
cook top and prop it up. Turn on one
of the left burners while looking care-
fully at the right ignitor to see if it's
sparking. If there is no spark, then
you may have a broken high-voltage
wire or the ignitor wire may be short-
ed to the frame of the range.

Another possibility is a defective

module. To test the spark mod-
ule, first lift and prop up the cook top.
At the rear left corner you'll see t
power service cord plugged intoa
black, metal connector box. Unplug
the service cord and remove the cover
from the connector box. Underneath
you'll find the spark module with
four wires attached. Two of the wires
are braided white high-voltage wires
which attach to small, %, -in. flag
terminals on the module.

Remove these wires and reconnect
each to the opposite terminal. In this
way, you're reversing the ignitor con-
nections left for right. Replace the
cover and plug in the power cord.

Now turn on a right burner while
watching the ignitors. If you get a
spark at the right ignitor and not the
left, then the ignitors are fine and the
spark module is at fault. If the right
side doesn’t spark and the lefi side
does, then you'll need to replace the
right ignitor,

After determining which part
needs replacing, unpfng the service
cord, and restore each wire to its orig-
inal terminal.

To replace an ignitor, disconnect
the power and remove the connector

BY STEVE TOTH, Contributing Editor

If burners on one side fall to light. test for a faulty ignitor or spark module by lifting the top,
removing the power service cond and box cover, and reversing ignitor leads at module.

ule. Take off the ignitor ground strap
and lift the ignitor off the burner sup-
port. Carefully pull the wire through,
attach the new wire to the string, and
pull it back to the module. Secure the
new ignitor, attach the wire and test.
Both the ignitor and spark module
are available from any Sears parts
center in yourarea.

The spark module is part No.
1321426 and costs about $28. The
right ignitor is part No. 1321435 and
costs about $14.

Needs Face Lift

I have a Wizard Upright Freezer
model No. 2J1722-AGFTFRA that
needs a new door seal. Further, when
the door is closed it sags nearly 1in.
below the box, Where can [ g;et ANew
geal and how ean I fix the sap?
L.A. TENOLD
ALPHARETTA, GA

The Wizard brand is a trade name of

Western Auto Stores and the door
seal for your 1957 freezer is still
available. It can be ordered from
Western Auto Parts Center, Box 183,
Birmingham, AL 35283, (205) 328-
1501. The seal costs about $54 and is
partNo.54779-1.

As far as the sag is concerned,

its effectiveness by closing the dooron
a I1-in.-wide strip of paper. A slight
drag should be noticed as the strip is
pulled from the door. Repeat the
check every few inches around the
door. To tighten the seal on the hinge
side, pry off the hinge cover with a
thin-blade screwdriver. Then, loosen
the two screws that hold the hinge to
the cabinet while pushing lightly on
the door.

Repeat this procedure on the re-
maining hinges until the door seals
properly and is aligned. ™

Service Tip
Although you may think that
wringerwaim are a thing of the

pasat, people do still own and use
E;m_. The last U.B.hmm:;hchw
et i i S
own name and the Amana brand.

still stocks parts

washers ofits older
models, mnrmm
about parts availability or are look-
ing for a manual, write to Speed
ueen Co., Parts and Service |
Box 990, Ripon, W1 54971,

box cover. Remove the wire that con- | oversize screwholes in the cabinet | 1X° :,,hm"-'  bbopadrogioso o sk -
nects to the bad ignitor and tie a | outer shell allow you to adjust the re- m’}gumm Hechuu&uﬁ‘zd West
string to the end for fishing the new | lationship of the door to the cabinet. | Z700 5 New Fork NV 10019 Sorry, but letéers
ignitor's wire back to the spark mod- After installing the new seal, check | wide interest will be discussed in this column.
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Mow you can
With NRI's new at-home traini
actually build a fully IBM XT-compati

NOW! Training includes XT~compatible computer,
plus NRI’s remarkable Robotic Disc overy Kits!

Get training for industry’s
hottest new jobs as you
build and program complete
robotic control systems

the skills in demand for the new jobs in industry
in Robaotics Tec

computer, then use it to

m and control working robotic systems. . . each one
ang to recreate the exact operations ntmadhrthambotk:
equipment found in today's industrial d
It's no secret. Industry is being transformed
by technology—with from “H.Fh;.timmhlhuym

electronic instruments to giant m‘““““ Mmm
e, i

ic systems. And wit Your NRI Robotic Discovery Kits come

automation have come jobs . . . thousands of w“ﬁmﬂmﬂwgmm
jobs building, programming, and servicing create working, moving robotic systems,
the robotic systems in use today. You get structural members, motors, gear

Now, unlike any other school, NRI offers
you training that prepares you to take
lﬁvmtngeniﬂlw:nwoppurtmm

training that mymﬂmpmdicalham

how and the n skills to advance on

drives, sensors, scanners, potentiomelers,
plus a special Robotics Interface that links
the robots you build to your computer.
Together, your computer and the robotic
devices you construct become fully integrated
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ﬂm}uhnrmanewcmreruambuuuand
industrial control technician.

mmlnwmmﬁm
you mmmﬂ
robotic systems you consiruct

As an integral uiycl.:rNRIhanch-un
lralnhg.ymbm&anhllhrl
patible computer from the keyhuardup
You assernble the power supply, install the
5%" foppy disk drive, and attach the high-
resolution monitar. Most important of all, by
performing meaningful lests and demon-
strations at each stage of assembly, you
come (o a full understanding and apprecia-
liuﬂuiﬂmmkﬂm:mnedmuhﬂmm
makes today's applications possible.
But that's just the beginning.

You go on to use your computer to pro-
gram and control a diverse array of robotic

systems you create with NRI's remarkable

automation systems, programmed by you to
do the types of operations and tasks per-
formed in today’s industrial environments.
Tasks such as plotting polar coordinates to
create graphic displays of numeric data . .,
sorting different size objec's and routing
these objects to separate containers . . . even
performing a preprogrammed sequence of
operations again and again just as robots
now do on manufacturing lines.

Nothing is left out, nothing is left to chance.

Ywmwmﬂungyuunmd—hﬂﬂl&ﬂmmn-

fidence, and the equipment—to feel completely
at home with today's robotics technology.

s the training you
ot 10 e s FONCR (Ol

You need no previous experience to succesd

with NRI training, because NRI takes you from
electromnics basics all the way up to the state of
the art in robotics technology. You train from
the ground up . . . first gaining a working

ledge of
electronic circuits and components as you

experiment with NRI Discovery Lab®
mﬂpm‘mma“ﬁfalmuhma
Rapidly, th becomes understanding as
Iﬂum‘:ﬁﬁﬁsﬁdmmmlwm
t up to writing practical
ymtnnmh'u}mmﬁcmbmcupﬂmﬁ

Your success is assured by your personal NRI
instructor, whose expertise and personal
guiclance are always available to you whenever
you need a helping hand along the way.

Get training you can build a career
on—send for your FREE catalog today!

See for yourself how NRI's breakthrough train-
ing can put you at the heart of the robotics
revolution. Send today for NRI's big, lm-page.
5 new in
Technology, pisﬂwmmnmum‘em
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GOLUD AND PRECHOUS METALS MERCHANTS®
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Technical assistance
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BMORE EFFECTIVE By 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
more calories

duplicating the motion of
cross country skiing, the
world's best exercise,
Mordiclrack provides the
ideal aerobic workout.
BMORE COMPLETE .
Unlike bikes and
other sitdown

EXErcisers, than MordicIrack
MNordicTrack ..50 you can
exercises all lose weight
the body's faster with-
major muscles out dieting.
for a total BNO
body workout. IMPACT
BMORE Funning and
CALORIES some aerobic
BURNED In workouts can

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

cause painful and
potentially harmful
jarring. A
NordicTrack workout
is completely jarless.
BNO SKIING EXPERI-
ENCE REQUIRED Even if
you've never skied, in a few
minutes you'll be “tracking”
your way to better health.

of only 17" x 23",

*Selentibie test resulis ineluded in
NordwTrack brochure

FREE BROCHURE AND VIDEO
Call Toll Free Or Write:

1-800-328-5888

In Minnesots 1800423515 In Canada 1-A00-421-958)
141 Jonathan Blivd. M., Chaska, MN 55318
] Please send free brochure

[ Alsa free video tape [ VHS [0 BETA

Nardm rack

I
Bill Koch Name
THE BEST WAY TO FITNESS wmm’.'f.l | phamin
3 Er il Ciry Stale Zip
ACMLCOMPANY  © 1988 NordicTrack l Phane ) o
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CAMCORDERS
{Continwed 75)

is less sensitive to detail in moving im-
ages than in still ones. Accordingly, if
you intend to use a camcorder primar-
ily for conventional home movies, the
conventional formats will serve your
purpose. If you want to use a ma-
chine’s High-Speed Shutter, Freeze-
Frame ang Slow-Motion functions to
record time-motion studies—your
golf swing, for example—you'd best
get all the resolution you can buy.

A word about lenses is in order

here. If camecorder focal len aeem
short by phutugrnghm stan
member that in video, the focal p]nne

is a OCD Image Sensor that is smaller
than a frame of 35mm film. To

a video lens to that of a 35mm film-
camera lens, multiply foeal length by
4 for a %-in. CCD, and by 5.33 for a
Ve-in. chip.

Speaking of chips, you won't see
any Streaking in your images, or see
them Lag across the TV sereen. These
forms of distortion were eliminated
when solid-state image sensors re-
placed vacuum-tube pickups,

You'll also notice that all the cam-
corders here offer at least one faster
Shutter Speed in addition to the stan-
dard Yg;-second shutter. The higher
speeds will yield more detailed slo-mo
and freeze frames—but remember,
the higher the shutter speed, the
more light needed to form an image.

Conclusion

If yvou're in the market for a cam-
corder, you'll do well with any of the
five we've tested. Questions of per-
formance aside, your choice of a for-
mat might be determined by the way
you'll use the moviemaker.

Here, recording time—and cam-
corder weight—are important
factors. A cameorder is no burden at all
if you only pick it up briefly to record
snatches of a child’s birthday party. It
iz another beast altogether when you
lug it all day on a trip to the zoo.

After you've determined your per-
formance requirements and settled
on a format, you'll weigh the conve-
nience features and other special
aspects of a particular brand and
model,

Fast shutter speeds might be more
important to you than zoom speed or
remote control. No lab test can decide
these questions for you. What we
hope this report will do is make you
aware of the questions you must ask
toarrive at a decision. Use it to evalu-
ate whatever camcorder model at-
tracts your faney. Because home mov-
ies mean so much to so many of us, the
money you spend is an investment in
the future. Invest it wisely. |
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PM EDITORIAL HOTLINES

A new service exclusively for readers of Popular Mechanics. Just pick up the phone and call our editors.

We recently mstalled special phone numbers (listed balow) lor all our
editors. You can use these special Hotlines 1o call and talk (o us di-
rectly. No secretaries. Nao intermediaries, Just us, answering our
own special PM Hotline phone and talking o you.

It's & new service from the PoPuLar MEcHanics Editorial Staff to
you, the PM reader, However, there are some rules which we ask
you o follow in using the PM Hotlines.

1, Please call only between 3 p.m. and 5 p.m. Eastarn tima, on
Wednesdays only

2. Please keep your calls as short as possible. Remambar, other
readers are trying to get through

3. You'llhave lo pay for the cost of the call. No collect calls, please.

4. Betore calling, check the list of editors and their special editorial
areas. Please call the most appropriate editor, We won't be able to
switch you if you don't reach the cormaclt edilor

5. There will be certain times when an editor is oul of the office.

During those timas, the phone will ring, but will not be answered.
Piease call ancther editor o try again the following week

6. If the ling is busy, please try again.

7. Please don'l expect our editors to answer complex technical
guastions over the phone. Remamber, we won't have time to look up
information in books or other reference sources while you wail.

B. Remember, we have a Reader Information Bureau thal is oper-
atipnal five days a week during regular business hours. Our Reader
Service Bureau number is (212) 649-3127, Please call our Reader
Service Bureau, nol our editors, for information on back issues, re-
prints of articles, subscription inquiries, plans offers, etc. It will save
us all time,

Diher than the above guidelines, there are no rules. Call us about
anything—what you like in PoruLar Mecramcs, what you don't like,
article suggestions, etc. Infact, we'd like you to call and just say hello,
We look forward to hearing from you.—Jos Ofdham

HOME & SHOP AUTOMOTIVE

Steven Willson, editor [212] 265-7538  Tony Swan, editor [212) 2865-7524

Joe Truini [212) 265-7570  [new cars, motorsports)

Tom Kienck [212]) 265-7572  Mike Allen [212] 265-75364

[buiiding. home remodeling. [technical and design)

shop design, tools, Mort Schultz [212) 265-7537

furniture making and design| [eare and maimlenance|

ELECTRONICSPHOTOGRAPHY _ ___ joaSkorupa tdior TS TS
i ol e GENERAL

SCIENCETECHNOLOGY/AERODSPACE Joe Oldham, editor-in-chief [212] 265-7503

Tim Cole, editor [212]265-7740  Bill Hartford, managing editor [212] 265-7518

Now...Lasting Fitness
Begins with This
mple Exerclse.

[

| -
Dial 1-800-328-8995
In MN 1-612-474-0992, In Canada 1-B00-665-4872
For a Free Brochure
on the New SIERRA v
Now there's a ski exgrciser for the rest of us! With
the new SIERRA by Fitness Master you don'tneed .
the balance and coordination of a cross-country
athlete to reach your fitness goals. In just 12 minutes
a day, three to five times a week, the SIERRA will help
you shed pounds, strengthen your heart, and tone
muscies, too. On this sturdy user-frisndly machine
you can burn up to 900 calories an hour — _
with ess risk of muscle strain or injury [
than other forms of exercise. e —
Call or write today — no obligation!
Made in the USA by

AEROSIC CONDITIONER

Fitness Master i puxrd. Dest Pit128, Chanhassen MN 55317

o 4 e PRESENTING & & &

CABLE TV
EQUIPMENT

s EwE STARRING woawuw
JERROLD, HAMLIN, OAK
AND CTHER FARMILIS MUANLFAL TLIERY

= FIRENT ATRANTY PROEGESA A -mr
 LOWEET RETAIL WHOLERALE PRICES, 1N |
- CHIDTRL LPeED FROSS LPOCR WiTHil 34 SOum

FOMT FITEE CATALDG oMLy 1-B00-345-8927
romt Al ieForsmaros 1-B18-T146-5714

PACIFIC CABLE CO., INC.
TiZE's Finssds Bivd . Dep 1725
Frssoa. CA 31335

for making Ornamental
Concrate Items

Book about Alummum Modds
ingluding over 425 dasigns,
prices and production trade
SEcrets {rom world's largest
mold manutacturer

CONCRETE MACHINERY CO.,
PO Box A-39 Hickory, NC 28603

INC.

PVC PIPE FURNITURE
St s s

ans, 185
FREE BROCHURE X2
J & L Cazual Fumiture Co. =

P.C. Box 208 - Dept. P
Tewkshury, MA 01&76

Tel (508) B51-4514




Save Gas, Save Engine with ‘POLY’

GUARANTEED LOWEST PRICE (see details below)

The introduces one of the
maost fully tested and proven gas sav-
ing, friction-reducing engine treat-
ments ever to reach the market!

The Secret is “Poly”

“Poly” is short for polytetrafluoroethy-
lene [TFE), the slipperiest substance
known to man. (1881 Guiness Book of
World Records). Petrolon Corporation,
makers of Slick 50, invented a way to
permanently bind this slippery chemical
to your engine with one treatment. Just
one quart of Slick 50 can reduce engine
friction, increase gas mileage and horse-
power and reduce engine operating
temperature, causing your oll and engine
to last longer... plus It reduces metal wear,
defraying costly overhauls,

Years of Testing and Use
Have Proved it Truel

Slick 50 has been thoroughly tested in
independent laboratories and out on the
rosd:

The March/April 1982, p. 35 issue of
“"Consumer magazine stated,
“Slick 50 does reduce engine heat and
ordinary wear, and our Informal tests
indicate that it will improve gas mileage
by about 2 or 3 miles per gallon.”

One of the country’s most respected
research institutes reported applving
a powerful ultrasonic cleaning process to
a-Slick 50 treated engine and were sur-
prised at its permanence. “We
expected the Petrolon Slick 50 TFE Resin
coating to also be removed, but later
found it was still there.”

TUV, a German testing laboratory with
credentials every bit as prestiglous as our
Underwriters Laboratories, tested Slick
50 in 1986. They found substantial
increases in both gas mileage and horse-
power. Their tests showed that these
gains were due to a reduction in fdction.

"The Federal Aviation Administra-
tiom has fully accepted a similar product
for aircraft—Slick 50 Aircraft Piston
Engine Treatment (FAR #33.48). This
FAA endurance test-simulated 1400
hours of engine use.

The power technology laboratory at a
leading southwestern university
stated, “Slick 50 does Increase horse-
power and decrease fuel consumption In
tests done at the university.”

The Space Shuttle Columbia uses the
chemical "poly” In its gears and bearings
because it is the only chemical lubricant
which san withstand the heat and cor-
rosive elements of space.

Perhaps most dramatic of all is a tor-
ture test overseen by the Automotive
Services Council for Pennsylvania and
shown on WTVE television. Three cars
with 75,000 to 129,00 miles on them were
treated with Slick 50. Six months later
the oll was drained from each vehicle, and
the cars driven without the ofl plugs for
about a half hour. The water temperature
never rose and the engines sustained no

apparent damage.

US. QUART/.946

it's Easy to Treat Your Engine

A few minutes before oll and filter
change, add the engine flush you get
free with each order to clean out the
engline. Let the engine idle for 5 minutes.
Then drain the oil, change the fliter and
add the proper amount of ofl. less ane

uart. Add one quart of Slick 50. drive
or 30 minutes, and leave it in the crank-
case for at least 3,000 miles. As the engine
operates, the oil carries the “Poly”
between the parts where'it is burnished
into the pores of the metal

Only One Treatment Necessary
It's permanent, so you do it only once,
not each time you change oll. One quart
of Slick 50 will treat all standard 4. 6 and
8-cylinder gasoline and diese] engines.

Works with Most Oils

Slick 50 will work with all petroleum-
based oils and all synthetics compatible
with um-based olls with the excep-
tion of graphite oils. However, once an
engine is treated, you can go back to a
graphite type if desired.

4 Ways Slick 50
Saves You Money

Your actual percentages may vary
depending on your driving, vehicle con-
dition, weather and geographic location,
but no matter what your conditions, Slick

50 can:

1. Increase

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

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

4. Minimize or eliminaie costly overhauls
by reducing engine wear

Up to 90% of the ne Wear on a car
can be caused by lubrication starvation
cars experience when first started before
the oll begins to clreulate. Slick 50 can
eliminate this problem for less than the
cost of two tanks of gas.

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended In an excellent
grade of petroleum oll which meets or
exceeds every manufacturer's engine
warranty requirements. In addition, this
oll carries an American Petroleum Instl-
tute service classification SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

Use Slick 50 for 3000 miles. I you don't
notice an improvement in engine perfor-
mance, return your involee with a short
note telling why, for a prompt full
refund —no questions asked.

Profit from Selling
Slick 50 Yourself

Here's an opportunity to make hand-
some profits. Having such solld test
results from major institutions make
Slick 50 easier to sell than many other
products. Free dealership information is
sent upon request.

GUARANTEED LOWEST PRICE!
If at time of purchase you have seen Slick
50 advertised In a current magazine at
a lower price, we will beat that price by
8200 per quart.

Yes, | want to improve my car's pedormance
and save my engine—rush me risk frée

O One Slick 50 at $39.95 + $4.00 shipping and
handling. Ca Residerts sdd&lr% Saes Tas,

O Give me Iree shipping and handling for my
order of 2 or more at $39.95 each.

OCheck OCOD O Visa/MasterCard
Card #

Exp. Data

MNamea

Address
(Give stresl addreas i possible for UPS delivery)

City State Zip
e —————T |

Progressive Energy Corporation

255 South Bent Avanue, #B-2. Dept PM128
Ban Marcos, California 920858
CALL NOW, TOLL FREE 1-800-525-0624
IN CALIFORNIA, TOLL FREE 1-800-233-8558,
® 1888 Progressive Enengy Com.
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Blacksmith Shop & Iron Forging
Greal 1906 technical school textbook Forge
avarything from tongs and chain to steam engine
reverse fts and rudder frames. Beautifully il-
lustrated! Both basic & unusual projects! Popular
paperback! $6.50

! Steam Engine Design
Classic 1896 1ext provides all formulas and nules of
thumb for staam Ing:gn design. Use a calculator and
this paperback 1o ign
the angine you wani to
build! §9.95

Experimental

Gas Fired Furn'ané

Build low-cost safe furnace 1o
mait aluminum, brass, even
20 pounds of castiron! Easy o '
build. Proven design. Com- Science

pete detailed instructions, e Hopkins
photos & drawings. Best-sell- Incredible two volume set
ing paparback. $9.95 from 1906, Bulld cameras,
o - : phonograph, raulic ram,

IEI)KIN(E

i A == Geissler tube, micro-
1 scope, batteries, lenses,
H much, much mora, Clas-

! sic how-to reference.

or Two v HUNDREDS

WRITE FOR s d“m of other books!
BUILD A LATHE!

GIANT Build a precision metal cutting

lathe with hand tools! No pre-
gision equipment needed!
Cuts steelto 001" inch. Larga
capacity! it's true! Complete
detailed plans, photos & textl
Bast-sellerl nn.iLE?.Bs
[ — - —

F;___
Cindsay
I pubncgtlon;

| Box 12-DT, Bradley IL 60915
I D Order anclosed. | want § hem yestorday]

Send a calalog! M've enciosed $1.00 LS. &
Canada. [§4.00 loregn airmail)

Discover hundreds of rama,
top quality paperbacks, text-

encas on unusual how-io:

casting metal, machine shop, engine con-
struction & repair, electroplating, machine
history, machine design, steam power, black-
smittung and much more. Sand $1.00 ($4.00
forgign airmail} for your copy of this glant
catalog. Sent free with order from this ad.

How to Place Your Order
Send your name. addrass, a list of books you I
wani, the total cost of the. books, plus 75¢ for
tha first book and 25¢ for each additional
book for shipping and handiing. Send check,
money order, Visa or Mastercard numbers &
signature. IL residents add & 1/4% sales tax.
Mnnar back guarantee on all books! Ordar
today! See what you've been missing|

I Hame
I Saraal
I Ciy
Siate Zip

Zip Codes

When Answering

PO Ban

Fd-208-7, Mefsearrn, FL EHMEY GO0 DH

Cad 80T THF 1000 = sanad FEL I + B1.00
whippisy pee iowm fo: USH Carp.,

@ nome Comswchy Belsewn ioy Capoeile @ Wi
nsgey ol pEssemeses  TlEBN rHNDH waas
Super Powerful
Trafbmts g W % e 5 sy T pda iy 8
v Saehy M. Pouer 12 20 0 S| D

T S P eephons e S iy
A Vs i pegan & Mg am
FM TRANEMITTER
| kpaeow &1 - op © BV WAy moeo |

TELEPHONE LISTENING DEVICE gy
$l9|95 EACH iy Dw e
mmmmmﬂ-m‘
P ey @ Tgesie Voar ewimn ang

Ads

Gulde to Car
Care A collection
of the best from
Fopualar Mechanics”

= "Saturday Mechanie”
artheles and “Car Care Guides” All fix-it pro-
redures are explainad by repair experts and are
illustrated with detailed diagrums. Learn it all,
from trouhleshooting your enging (o repairing the
electrical system. (BF-1915—89.56)

TO ORDER: Send your name and address
with check or money order to Popular
Mechanics, Box 1014, Radio City Station,
New York, NY 10101, Please specify the
proper “BF" number.,

Fopalar Mechanics is o publicatban of Hearst Magazines,
& Diwision uf the Hearst Corporation.
& V8RB The Hearst Corporation. A1l rights reservsd

1 Tree identification
Baok Ever wonder
about that tree in your
front yard? O what
your oak table looked
like before: the wood
ml wis cut for lumbier?
P This book, with over
| 1,500 ilhestrations,
o) takes you on d natime
et walk Lo identify tha
shape, leaves, bark and brnches of more than 100
trees. (BP-1013A—$12.95)

How Do They Do
That? The modern trivia | =
bouk that expluins mys-
teeries of today's world
Amung the 150 puzzles
How are underwater tun-
niels g How do magicians | ==
saw 0 worman (n hadf?
How does truth serum
wirk! How do sword
swallowers switllow b
swords? A book for these with inguisitive minds,
(BF-1923—$8.97)

T Guide to Do-it-
; . Yoursalf Materials
j - This best-selling
Popular Mechawics

ﬂ_ -E , guide is hack, with ad-
my !

12 viee on choosing and
. .o buying the materials

e ——11
T

e 4 you'll need for home
:a . repair and remodeling.
= =2 Learn about lumber,

L fisteners, plumbing and
clectrical products, roafing, even garden supplies
Make your work easter with the right materials
(BF-1016—88.95)
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Start your own money -

In just a shoart time, vou can be rendy to
Join one of the fastest growing industries
in Americs... an industry where quali-

fied men are making from $25.00 o
$30.00 per hour. .. and that's just for
labor. Parts, enpines and accessories add

Because the small engine industry has
grown so gquickly, an scule shortage of
qualified Small Engine Prolessionals cuists
throughout the couniry. Tn fact, it's not un-

wsunl for a good small engine man to be -

three to four weeks behingd in the snmmer
and ut least 8 week behind in the winter,
When vou see how many small engines are
in wse today, it's easy (o understand why
gualificd men command such high prices
— s much o $49.95 for a simple tune-up
that Lakes bess than an hour!

You get all this Professional equipment with your
. ALL YOURS TO
. All at ND EXTRA COST.

course, PLUS 4 H.P. Engine. ..
KEEP...

65-million small ﬂnqlnns

are in service today!

That's nght — there are over sixiy-five
million 2-cvcle and 4-cycle small engines
in service scross the U.S.A. That's the
official count from the Engine Service
Assn., and new engines are being built at
a rate of one-million per month! With
fully accredited and approved
Foley-Belsaw training, you can soon
have the skill and knowledge to make top
money servicing these engines. Home-
owners and businessmen will seck you
out and pay you well to service and re-
pair their [nwmmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mini-bikes, go-carts, snowmo-
hiles, gencrators, snowblowers, paint
spruyvers . . . the list is almost endless.

No experience necessary.
You don’t need to be a ‘born mechanic’
or have prior experience. 1f vou can read,
yiou can master this profitable trade right
at home, in your sparetime, without miss-
ing a single paycheck. Lessons are fully
illustrated — 50 clear you can't go wrong.

Send TODAY
for this
fact-filled

Cash in on the
huge demand for
small engine repair.

74 makmg businesst

You receive trade secrets

and business plans.

We puide you every step of the way,
including tested and proven instructions
on how to get business, whai to charge.
how 1o get free advertising, where to get
supplies wholesale...all the “tricks of
the trade™. . . all the inside fmcts you need
{0 assure success right from the start

I Increased Income

I've had aboui &
YEAry fXpEriencE
repairing wrafl #di-
Fines bl Fe-
puairy wered only
mimor, .. watil I
rfaried the Folew
Belsaw Cowrae.”

Wailter H_ Sirica
_Campbed, Caliinrnia |

With our famous ‘learn-by-doing’ train-
ing method, you get practical *hands-on®
experience with specialized tools and
equipment that you'll receive with your
training plus & brand-new 4 HP engine —
all vours 1o keep !

SEND FOR FREE FACTS!

You rizk mothing by accepting rhiz
affer to find out how Feley-Belsaw
training can give vou the skills vou need
to increase your income in a high-profir,
recession-proaf business of vour own.

Just fill in and mail coupon below {or
send posteard) to recelve Tull information
and details by return mail, [N? I'T TCDAY!

FOLEY-BELSAW INSTITUTE
6301 Equiatla AL Dot 1504
Kansa: City, Ma. B4

BEAT INFLATION!

Work part time, full time

FHEE There is NO OBLIGATION and
BooKLET! N0 SALESMAN Will Call—ever!

FOLEY-BELSAW INSTITUTE
B30 E Rl Dapt. 51584
umu'?mh."ﬂ-. l-hr'u'

1 YES, please sand me the FREE bookiet that
gives full detadls about starting my own business in

Small Engine Repair. | understand there is no obligation
and that no salesman will call

[

Tefls how you quickty | MOme_____
irain 10 be yowr own boss
in & pofitable Sparetime | AGdress _ _
or Fulllime busness of
O oW H.Htmrn ot 1 City =
ﬁ 1] un r 1
Ii Trl a State ip




i & Sablioan's .

[ Send §2 to receive our 3 page color catalog,
mumm%mm-
els, Hve steam, and more, Catalog free with onder.
Send check, MLO., VISA, AE, or MC (Card no. and

epiration date), List name of item, part no,
Price and i

Mass resiclents add 5% aales v

Flamme

Adidress

Clty State Zip

Classics Fiopan:
W. Yarmouth MA (2673

l Remodeling Your Home?

Popular Mhaics
Can Help. |

Before you make costly changes 1o your house
layout, kitchen, bathroom or outdoor dasign,
preview this desired kook with our home planning
designer kits. |
Each comes with large bluapdint grid. mstructions
and more than 500 peel-and-shck viny| pieces
representing fumilure, appliances, walls, bghts, |
trees, cabinets. efc. Simply aranga the colariul
peces on the grid for the look you want. Can be
reused for yaars.

Hom Designer: PM-2010--526.45
Kitchen Designer: PM-2000—826 45 (3-0)
Bathroam Designer: Pl 2000—526 45 (3-0)
Landscapa Designer:  PM-2040—871.45

Al fowr kits: $59.80. Save $11.00.

Send order with payment 1o
Pﬁulu Mechanics, Box 1014, Dept. M,
City Station, New Yark, N.Y, 10101,

s include shipping.)

Popuis Mechanes @ & pubbesian oF Hparal Magisves. 4
Dovepgry ol The Hesrn! Comporgion. « TR0 The Maarsr
Corporahor AN nghs iyl

Be Your Own Boss and Make

AN HOUR!

Your FREE Lifetime Sacunty Fact Kit tells you how fo
miake $18.00 to $30.00 an hour in your awn Foley-
Belsaw Full-Service Saw and Tool Sharpening Busi-
ness, Your FREE Fact Kit explains how you can:

— be your own BOSS!

= wark lull lime or part time, righl at home.

= o work you @njoy and take pride in.

= pperale @ CASH business wheme 90¢ ol every
dollar you take in I8 clear CASH profil.

And it 15 5o easy to learn. Foley-Belsaw gives
you all the facts and instructions. No experience or
special training 5 necessary, Foley-Belsaw tells you
evarything you need 1o know to be successiul,

And there's planty of business available in your area
You will be able 1o sharpen all types of saws, garden
and shop tools for home. farm and industry

You will be able to set your own hours and not have
to worry about layoffs and strikes. And there am no
franchise fees. Any age person can succeed

But you've got 1o get the FACTS before -r_nn

{ started. So write NOW for your FREE Litetime

curity Fact Kit. It's yours to keep with NO
COBLIGATION,

134

. send NOW for your FREE

Lifetime Security Fact Kit!
AT LIFETIME
Gy
r—--------------
: o Iﬂﬂ“‘ g
1 Kanzas City, Ma.

17 YES, | want to know mare!
Piease rush my FREE Lifetime Secunity Fact
Kit

E-

[T Tip

e
=
-

1
Area Code  Fhome

e
e

Do-It-Yourself
Videotapes

This Old House

Make home
repairs easily
with this tape
by hosts Bob

lla and Norm
Abram. Among
the topics: re-
pairing a screen
door, fixing a
faucet, install-
ing track light-
ing and trim-
ming a door. With
the costof home
repairs these
days, you'll save money by doing them
vourself. $27.45 (includes shipping)

W FLL ol WM RERAW

To order, send a check or money
order to Popular Mechanics,
Dept. MART, Box 1014,
Radio City Station,

New York, NY 10101.

Please specify VHS or Beta.

F\:Jlluhl.r”d':hm 15 i pudtlcating af He ol i
Liuur:nl'Th:;I.l:nEEnqqlam ’Tﬂﬂ? W i

Haami Corporation

Last Chance Garage e—

Leamn to do
basic auto re-
pairs and spare
yourself costly
trips to the
mechanic. See
how easyitisto
change your oil
and filter, flush
the radiator and
lubricate the |
suspension. 20
topics in alll

Buy it for your-
self or as a great
gift for someone else. $27.45 (includes
shipping)

Furniture Refinishing se—

Take that old T

plece of fumi-
ture and make it EURNITURE
REFINISHING

look brand
new, By follow-
ing the three
main steps out-
lined l:m this
A strippin
ﬁu?az thepgldg
nish, preparing
the wood for
the new finish
and applying
the new stain
or varnishj, you will expertly restore
your furniture to its original beauty.
$32.45 (includes shipping)
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Only $29.95

For This Precision 35mm Gamera

Plus Receive 200 Rolls Of Film Free During Our Introductory Offer!!

”

" —

This is not a misprint. The
beadline is absolutely
correct. For this one low price
during our nationwide introduc-
tory offer, you will receive our
top quality 35mm camera and,
at no additional charge, you'll
also receive our Gold Card re-
deemable for 200 rolls of either
Kodak or Fuji film!

For this one low price you

Special introductory offer for a limited time only, once terminated, orders will

be returned unopened. Offer limited to five (5) cameras per bousebold.

r-—-——--—--—-———-—--——-——-—

Don't miss this golden

today. Send $29.95 plus $3
postage and handling for each camera to:

Yes! Send my professional quality camera today! I've enclosed

Name:

PR

can look forward to years of
professional quality photogra-
phy -- GUARANTEED IN WRIT-
ING -- under a limited five year
warranty that says your camera
will be free from defects in
material and workmanship. The
50mm lens produces clear,
sharp, quality pictures every
time. And the adjustable cli-
matic F-stop will have you

opportunity. Order

DAVECO
C/O Yamasheta Introduction Dept. PM12
4001 S. Decatur Bivd. Suite 336
Spring Valley, NV 89103

for

taking pictures like the pros in
a snap!

This Precision Yamasheta
35mm Camera comes com-
plete with paralax corrected
view finder, built-in hot flash
shoe, 5S0mm optical lens, lens
cover and neck strap. And,
don't forget the 200 rolls of film
absolutely FREE!

cameras. Mail to me at:

Address:

City:

State:

Zip:
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| Unﬂsua!, High
quality books!

Discover one of most incredible col- S
lections af electricity and elecironics SS
books to come along in vears. You'll find
scores of high qualily new books and
reprints of rare old books on building
and collecting old time radios Including §
spark-gap transmillers, crysial seis, re-
generative and ollier anlique receivers, *

early iclephony and television, and more! -.:

iy,

Tesla!

Yol hrud
]_l!:|:|-. and inlo A
on all types ol wn-"
usual equipment
from lasers lo cen-
tury-old induction
colls! Bulld equip-
ment your [rlends
haven'teven heard off

“Fringe Science!”

generalors! Get high

much more!

You'll even discover a strange collection of

books on “Fringe Science” — losL conlinenis,

| perpelual motion, unusual phenomena re-

! corded throughout the centurles, and much

|| more. Ealg:ﬂarr. the strange world that les
between [act and fietion!

iy
i

Shortwave!
Motors!
much more!

Bulld Tesla ecoils, induc-
tian coils, Wimshurst and
other lightning boll genera-
tors! Rewind and repair mo-
tors! Design and build electrical

autoalternators! You'll find qual-
Ity books on these topics and

e e e L el £t ] s s A
e i = F1 ke r e 2N

AN

: 8| kmﬂlfm

T from

Order a catalog today!

Write for your copy of Lindsay's new Elec-
trical Books catalog and see for yoursell whal
you've been missing! Send $1.00 (US & Can-
ada) or £3.00 forelgn alrmall. We'll send your
catalog immediately! Write today!

e fempicy s (R
Lindsya
: publlcgtlgny :

| Box 12-WM3, Bradley IL 60915

Send a catalog! I've enclosed 51.00 LS. &
I Canada ($4.00 loceign airmai)

IN!‘F.
ISH'IC‘I

BUY DIRECT

FREE Wholesale Catalog m
Custam Cues and Cases =

CORNHUSKER
BILLIARD SUPPLY
1619 "0~ Sireet
Dept. 3
Lincoin, NE 68508

1-800-627-8888

UPHOLSTERY VIDEQ
i our Shop. W'l 5w you how o necove D S0 of ml B -
LIS By Mads

2 HA. VHE/BETA $40.95 PPD
oo “wow 1o Siar An Lisfolseny Busness * §10 95 ped
Tincdt. BTy W il ) W R

Ml chvbei o ey ok ber:
o o] Baa 1
P07 -G
on-Fa -5 581 V0-F Elvmrena, Ca i3

WOOD HEAT

3 |

YOUR ENTIRE HOME
Call 1-218-326-5T08 or Write

HEAT
230TA HWY 2'W.
GRAND RAPIDS, MM 55744

COLEGE

0 oy
FERGUS FALLE. MW sibar

b —
INSTALL OR UPDATE YOURSELF

e

72 PAGE CATALOG
5100 REFUMDAELE (i

Ky

1488 Menbor Ave., Painasville Owa 2077

1>
State Ip
L----_—— -

wia 1ou oun ] JCOPTER
FIMAPLE, LOW - COST ASSEMBLY #Canvies ore peyson-ples
e B Tip- il Primuind % %o licenss nesded
ANS = fafly il B 55"

r=s Helicap ler

Experimenters
il J 50 ¥9 ¢

W SPECIALI %

P.0. Bex Boih Bosks: Oaly §19.951
Riderwood, MO T1119 L
Crmlil cord aeder lme 1 =300 503, #.F, ey anig

| WHITES ELECTRONICS

Swwal Home, OF 97386

e

halp you ..
Inches o your
chasi and

...im just daya!

Send for FREE info!
DASHSP O Box 2888 #Dept PULE
Tusc. AL 35403 1-800-J87-0800
N O N Y L i e i

!
g
!
i
L

|_ $9.00 STARTS A MONEY-MAKING
UPHOLSTERY BUSINESS
| Lesrn How - Send for FREE Color
‘ FACT KIT TODAY!!!
Foley-Belsaw Institute of Upholstery
6301 Equitable Rd., Dept. BOS77

Kansas City MO 64120

136

BASEMENTT

FLUSHES UP 7o Sewer or
No Digging Up Floors

install it Yoursell - Amywhere
Write McPherson, nc., Depl 16
Box 15133  Tampa, Florida 33

]
BECOME A MAGICIAN!

Easy. Fast. Loam 48 losors wih THE NAGIC COURSE. Complels meinachions, piss
vaiabie membershyp m magiciar's socety and guariarly s Magc™ newsiefier.
$29.95 + 3505 NYS . adsales tax_ Sataction paaranteed Send payment
t: THE MAGIC COURSE, 50016 Bi Coundy B, Farmingriie, ¥Y 11735,
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HOW TO DRILL
A BACKYARD WATER WELL

BILL HARRINGTON

I've been drilling water wells in
Oklahoma for about |5 years.

When I first saw the ad that claims a man
can drill his own water well with a Hydra-
Drill, 1 was extremely skeptical. 1 thought
to mysell — how can that be? That's
impossible. It takes a bigrigtodrill a water
well. But my cuniosity kepl nagging me, so
1 sent off for the information.

My daughter's boyiriend is a well driller
over in Arizona. | showed him the Hydra-
Drrill literature. His first reaction was, °l
don't believe it. | don't believe a 3 hp. drill
can do the same thing my 100 hp. drill
does.” But the more | studied it, the more it
sounded like a good idea.

A WATER SHORTAGE

Another thing on my mind was the
drought. We're having the worst drought
here since the dustbowl days back in the
“30s. A lot of towns around here all the way
over to Tulsa are running short of water,
and some of them have started water
rationing. It's very hard on a lot of people,
but business 15 good [or well dnllers. 1'd
been thinking about buying another drill
and putting my son, Robert, in business,
He's |8 years old, and he'd never worked
on a drill before. | decided he could learn
with a Hydra-Dnll

EASY SET-UP

Mow when | started out in the dnlling
business |5 years ago, | had a big drill that
just about worked me to death. Later, I got
a rotary drill. It was easierio operate, but it
took a day and a half to set up and drill a
well in this area. You can't imagine how |
felt when they delivered our Hydra-Drill.
It was so compact, very simple. Robert and
a young friend of his took it out and set it
up in just a few minutes.

OUR FIRST
HYDRA-DRILL WELL

The day we went oul to drill our first well
with the Hydra-Dnill, 1 was all fixed to
work with the boys and give them plenty of
advice. However, il was a very hot day —
about 100 degrees — and once they got
staried drilling, | could see they didn't need
mie standing right there; so | went over and
sat down in the shade of a tree. In about an
hour, they came over and | asked them if
they were laking a break, and they said no,
they had just finished drilling the well.

It was amazing. They had drilled down
forty-seven and a half feet and hit a layer of
beautiful, coarse sand — the kind that
produces good water and a lot of it. They
had drilled that well in less time than it
takes me just to set up my big drill.

Fﬂ‘l:l'llf_‘l BY TONY JACDEY

Later, | figured they had drilled that well
with less than one gallon of gas. My big
drill would burn up at least fifteen gallons
of gas for that job!

MAKES MONEY

The next day we drilled a well 115 leet
deep through rock, and it went fast too.
The Hydra-Drill really takes the hard work
out of it. Its fast and economical. and
that's what it takes to make money drilling
wells,

Also the Hydra-Drill is so poriable we
can set up and drill anywhere. In the past,
I've lost out on some jobs because people
were afraid my big drill would tear up their
vard. With the Hyvdra-Drill, we can dnll
withoul tearing up anything or making a
mess. This is a big selling point to my
customers.

I'm just grateful to have this Hydra-
Drill. 1've got my son started in a good
business he can make some money with. If
I had bought another big drill, it would
cost thousands of dollars, and that is just
ridiculous because the Hydra-Drill does
the job just as good. In fact, | figure we
earned enough to pay for the Hydra-Drill
the first week. From here on, we're in the
blue chips.

GOOD, PURE WATER

| believe anvone can drill a well with a
Hydra-Drill. Even if they just wanted to
drill their own well, they'd save money. It's
simple and it's easy if they just read the
instructions. And the best part about it is
that you get good, pure water without all
those chemicals in it, and the water costs
you, say, 5 cents for a thousand gallons.
You certainly can't buy city water for that.

And it's a great feeling to have all the water
you want even when the city is rationing
walter to everyone else.

The man who invented the Hydra-Drill
really knew what he was doing. Modern
technology 15 a wonderful thing, sn't it?

NOTE: Readers can get a beg. fully sustrated kit on the
Hydra-Urill incluging & bookier, “How to Onlf Your Own
Warer Well” The wformation ki is avavlable free
without odfigation. Also. walich @ Hydra-Orifl well being
dirltled - on videotage! Send 'S weth coupon. Call tolf
free or mad coupon fo the address below

WATER WELL

DRILL KIT

MNow you can drill
|a water well or a
free-flowing
Spring In your
backyard. Have
all the pure, fresh
waler you want
FREE!

Easy to operate
as your power
lawn mower.

FOR FREE BROCHURE

LL FREE

CALL TO
1-800-DEEPROCK

utside U5 A Call (205) 7433377
(Ask for Dperater T122)

OR CLIP COUPDN AMND BAIL TODAY!
- Ly __§ & N ¥ ¥ N _§ N I
M Simee
1962

122 Anderson Road
Opeiika, Alabama J6803-0001

PRINT NAME

ADDRESS

CITY /STATE/ZIP

PHONE

© 1980 DenpRack




PHOTOVOLTAICS:

The Energy of Tomorrow...Today!

“The automobile will never replace the horse,”

“If maan wiEs miesnt to iy he would heve been born with wings.”

“Solar slectric anergy Is still 20 yoars sway,”

‘W all know that the first two statements above were long ago
proven false. | WOULD LIKE TO SHARE A WELL KEFT SECRET
WITH YOU: THE THIRD STATEMENT ABOVE IS FALSE TOO! Solar
glectric enerngy—bettar known as photovoltaics—is hera today!

STes

esident @ Solar Bectnc

|

Due io quiet bui dramatc breakihroughs in
solar electnicity, the costs have come down,
LUtility companies and Wall Street insiders are
beginning to buy up photovoltaic company
stocks (ask your broker!). You may know that
people are currently using solar cells for
charging bateries for RVs and boats, for
powering ham radios and running water
pumps. THESE ARE PERFECT APPLICA-
TIONS OF SOLAR ELECTRIC ENERGY AND
THERE ARE HUNDREDS MORE!

No More Electric Bills?

Most exciting — AND YOU MAY THINK I'M
EXAGGERATING WHEN I SAY THIS BUT I
ASSURE YOU [ AM NOT — people are begin-
ning to power their homes with solar electric
ENergy.

In fact, A POWER REVOLUTION HAS
BEGLN!

An estimated 20,000 homes are now generat-
ing THEIR OWN ELECTRICITY from solar
eleciric cells. Imagine how good it would feel to
never pay another utilicy hill!

If you are considering building a new home
or adding to your existing home, then our
“BRIGHTER FUTURE" introductory kit is for
vou! You get our recently published “The Solar
Electric Book™ (144 pgs., fully illustraied), our

power generating solar panel, and our new
“Solar Eleciric Videa", all for only $79.060.

Nearly Indestructible

Solar cells used to be made only of glass, BUT
NOW THEY ARE MADE WITH RUGGED
STAINLESS STEEL! Imagine a power source
that HAS NO MOVING PARTS, IS SILENT
AND LIGHTWEIGHT, YET FLEXIBLE. You
may have seen one of these amazing products
on arecent PBS “Nova™ program. If you want to
begin to use this cutting edge technology, then
our “BRICHTER FUTURE" introductory kit is
for you, too!

Non-Polsonous Electricity

With the increased global concern over the
GREENHOUSE EFFECT, OZONE DEPLE-
TION and THE ENVIRONMENTAL COSTS

5P|
Shatterprool Salar Pane
™l

Cinby $489.495

What's Wrong With This Picture? Previous o the Sovonics
material, all lighs-to-eleomic devices were made with breakabile
glass. Merely dropping ihem could destroy their wonh! B no
mare, Ous rugged staanlbess sieel cells can be posnded with a
hammer — even shot with a bullet —and sill give you power!

138

Gary Shrr.‘;::csid: nt
Solar Electric
{with powerful M-23 panel)

OF FOSSIL AND NUCLEAR FUELS, solar
electric energy is THE ENERGY OF
TOMORROW,

Bui for you and anyone excited by innova-
tion, solar electric energy CAN BE THE
ENERGY OF TODAY!

Be an Innovator!

Here are three solar electnic products you can
own TODAY,

I. THE SOLAR ELECTRIC BOOK by Gary
Starr 18 144 pages, fully illustrated, up-to-
date and practical. (Comes with coupon for
working solar cell) $11,95

2 EXPERIMENTERS S0OLAR PANEL (15
VDC, 70 mA), measures 4" x 13, the most
popular solar panel sold.  $49.95

3, “BRIGHT FUTURE" KIT includes book,
solar panel and our newly released
“SOLAR ELECTRIC VIDEQ”, (Great for
prospective dealers, RVers, or cabin
owners) $79.00

AND HOWS THIS FOR CONFIDENCE? THE
ABOVE SOLAR ELECTRIC PRODUCTS
COME WITH AN UNCONDITIONAL LIFE-
TIME GUARANTEE. 50 order now — there's
absolutely no risk — and see for yourself that
tomarmow's energy 1s here today.

Have your major credit card ready and call our
TOLL FREE ORDER LINE

800-832-1986

and we will rush your order o your doorsiep,
Or, simply return the order coupon below.

O I wani mene informasion! Send the Solar Eleome Book
{FIL%5 « J20 5 H)
O | wani 10 caperimeni| Send 47 1 137 solar panel
ISADGS + £3.00 8°H)
O I wani it alll Semd BRIGHT FUTLRE KIT
(FT000 + $4.00 5H)
Charge my O Visa 0 Maweriand O Amks
Al = a hp -
O Check ar Money Ohrder enclosed (0alif, Res wdd 5% wancj
MName
Achirra

Phone L }
Besumm 1o: Solar 1, 175 Cascade Co, Robinen Park, CA G453

PRESENTING
ANOTHER

Cooperlools

THE DIFFERENCE
BETWEEN WORK
AND WORKMANSHIP.
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COMPUTERS
(Continued from poage 66)

tle" himself, gives you more than a good
time, It sharpens your competitive in-
stinets, too. The object here isto turnan
expansion team into a championship
squad, and you're involved on all levels.

As front office general you make draft
choices—and worry ahout your salary
budget. As manager you skipper your
team through a league sehedule and you
handle the plays. Pete himself, comput-
er controlled, takes the field in league
games for either Cineinnati or an expan-
sion team, and true to his versatility you
can play him at any position except
pitcher, You either can lead your expan-
sion team through a 10-yvear league cam-
paign (each year you take on five com-
puter-controlled teams during the title
drive), or compete directly against a
friend in exhibition games to get ready
for the championship season. As with
Earl Weaver Baseball there's an arm's-
length list of variables you control as
player, manager and general manager.

The point of view here is more ¢ine-
matic than in Earl Weaver Baseball, put-
ting vou down on the field for every
play. You get impressive player's-eye
viewpoints in Pefe Rose Pennant Fever,
including perspectives from behind the
plate, from second base and from the
outfielders.

When your indoor baseball season's
over, Mindscape has two first-rate sim-
ulations, called Superstar Ice Hackey
and Superstar Soccer. (Commodore
64/128, $35; IBM, Apple IT $40; Apple
1IGS, Amiga $45). Both offer outstand-
ing animation and a host of details—in
both games players not only tire during
play, they age as the seasons wear on.
Meanwhile, Mindscape's Clubhouse
Sports and Indoor Sports prove that
computer simulations don't necessarily
have to take on big-time sports to pro-
vide hours of fun.

Offbeat thrills

With Indoor Sports you can compete at
darts, bowling, Ping-Pong or air hock-
ey. Clubhouse Sports adds six more in-
door games: foosball, billiards, skeeball,
crazy pool, pinball and a shooting gal-
lery. You can play against a friend ina 2-
player game, play by vourself against
the computer, or just watch the comput-
er go through its paces. Indoor Sports is
available for the Amiga and Atari ST
(£50), the Apple 11 Commodore 64128,
and IBM ($30), Clubhouse Sports ($30)
is for the Commodore 64, with new for-
mats on the way.

Epyx, a leading sports-software pub-
lisher whose wide variety of simulations
includes the recently introduced Sport-
ing News Baseball (Commodore 64/128,
Apple 11, IBM, 840}, has moved out of
the mainstream with some of its newer

POPULAR MECHANICS ® DECEMBER 1988

AT AGLANCE,
BEAUTIFUL.

AT CLOSERLOOK,
MUCH MORE.

You'll see skilled workmanship in every detail. Perfectly mated
cutting edges. Beautiful high polish finish, CHANNELLOCK
BLUEw plastic grips. American made quality you can depend
on year after year, CHANNELLOCK

© 1988 CHANMNELLOCK, INC. » Meadville, PA 16335 = Sand for free catalog

offerings. Promizging radical thrills for
up to eight players, California Games
{Commodore 64, Apple II11GS, IBM,
and Amiga $40), features six diversions
for what Epyx describes as the “totally
tubular" set, starting—you guessed
it—with surfing. Also on the disk are
roller skating (on a beach boardwalk),
skateboarding, bicyvele motocross, Fris-
bee tossing and foot-bag (in which you
try to escape from a sack without using
your hands),

For those who have OD'd on conven-

tional sports, there's Epyx's definitely
tongue-in-cheek Sports-A-Roni, a
wacky multi-event game set in Italy
(Amiga, IBM, Commodore 64, Atari
ST, $25). In this zany affair, players
engage in a sack race down potholed
streets in Naples, try to balance pasta
plates near Pisa's Leaning Tower, pole
vault across Florence's Arno River, and
elimb an olive-oiled pole in Verona,
There's a pillow fight in a Venetian gon-
dola, a boot toss in the Coliseum, and

(Plense turn fo page 140)
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TUFOIL

for ENGINES
“It's SLIPPERIER than Teflon® "™

TUFOIL?® is a great gift for your car
- Christmas or any time!

Canadian Government tests show
dramatic improvement in cold weather
starts in diesel and gas engines...fuel
savings, too!

TUFOIL’s the only PTFE containing
engine additive with 6 U.5. patents and
patents in Canada, France, England,
Germany, etc.

Many articles about us have appeared
in scientific journals and national
Newspapers.

Fill in the coupon today or call
TOLL-FREE any time 24 hours a day.
(There's a money-back guarantee on
one bottle for testing.)

1-800-922-0075. ﬁ
fin New Jersey, call 201-825-8110.)

See our full page ads in Popular Science
August page 9 and in NASA Tech
Briefs August page 43.

FREE T sHIRT [l

Northern

Whese fhe Pros and Handymen Shop
ORDER TOLL FREE

1-BO0-533-5545 nmneizsmuiio

B

UHIGUE GIFT Ii IDEJSI

Good Thew 1288
1u Ton Log
Splitter

5 HP engina. 11 OPM
-stage pump, 247
atroke, B Wing
Wadge, List $T100
lem 81134,

e Powaerful 4000 Watt
Continuous Generator

bigh bry d” clidmeier, P
lol/salety conirod valve
Use 100 . progane gas
cylindar. lam #1738

sale $124.99

Superbooster Eleciric Duct Fan

Boosts air o rooms thal ae hard 1o

rﬂumﬂ'?mmm uaa
Dasct Fan

Mﬂ?ﬂ)ﬁn graess A0 Amp
20 Wans lsme 17283

sale $36.99

8" Bupserbooster Duct Fan
Icrens 300 CFRE. draes 48 Amp
& Watts, Bom#e 17284

saie $39.99

mnﬂ my TUFOIL onder:

PM 128
Mai| to
FLUORAMICS, INC.

Tiddoil
103-105 Pleasant Avenue

Upper Saddle River, M.J. 07458

[ Qe B wa, bottie-14.2% (phes 53 50 shipping & handiings

O Tom 8 o Beeiis 02800 (plus #4400 shippieg £ handling)

L One gallon §$125.00 (Plus $6.00 ispping £ handling)
M eesldents add 5% palen lax

fa COD'% T Chech T MO0 VIESA O MASTERCARD

Acct. Mo, Exp. Daie
Mame

Address

City State Zip
Signature

TUFQIL® CUTS THE COST OF OWNING A CAR.™

m Power Tools = Winches & Jacks

s Hand Tools s Chargers

mGas Engines = Air Compressors

= Generators and Air Tools

m Hydraulic » Trailers and
Parts Trailer Parts

n Welders = AND MORE!!!

_______________________________

| Send for your FREE JJ‘IS -Paga Discount :
| Tools. Parts and Egupment Catalog
1

! Mame

i Address
. City

Stale Zap
i Morthern, Key

T T
m-‘= T::wlt FUFDIL L @ reg. T o st
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# THID0, :
! PO Bax 1218, Bumnsville, MN 553370298 |

Northern

Whare the s ) Hanchymen Shoo

COMPUTERS
{Contimued from page 139)

up-the-wall runs and pogo stick parties
in Roman ruins. Now that's Italian!
Speaking of Italian, if you like racing,
get behind the wheel of Ferrari Formida
One by Electronic Arts ($50).

Macs

The Apple Macintosh, despite its repu-
tation for great graphics, has gotten less
attention from software publishers than
it deserves, probably because until the
colorful Mac 11 came along, the Mac was
strictly a monochrome machine, De-
spite this color blindness, there are
many excellent games available for the
Mae, including XOR's carryover from
the IBM environment, NFL Challenge,
and Avalon Hill's MaePro Football.

Two Mac standouts come from Practi-
cal Computer Applications, Ine. in
Champlin, Minnesota. MacGolf Classic
($95), the enhanced version of the pub-
lisher's best-selling MacGalf 2.0 (260),
takes full advantage of the powerful
Macintosh I1, including 16-color graph-
ics on that machine and compatibility
with most large-sereen monitors. The
program includes six golf courses to
play on, four more than the original ver-
sion packaged as standard fare. The
program also features nine practice
greens and a driving range, and five en-
largement options for closeup views
when you're putting. You ean run the
program from either a floppy-disk drive
or install it on a hard disk. The program
very effectively simulates the joys
—and frustrations—of real golf, with
highly detailed graphics and realistic
digitized sound effects.

PCIA’s second effort, MacRacgquet-
ball ($60), makes the most of the Mac's
magic, incorporating high-quality
sound effects, stunning 3-D graphies,
and impressive animation that's based
on over 1000 frames of live-action video.
This one gets right down to the squeak
of tennis shoes on the floor!

More than just a game, this program
qualifies as a full-fledged teaching tool
that can help racqueteers master both
technique and strategy. As with most of
these games, you can control almost ev-
ery conceivable aspect of play, including
strength, agility, stamina and accuracy.

No easier to master than the real
thing, MacRacquetball offers more than
the solipsistic computer pleasures of
you versus the machine, This game runs
on Apple's AppleTalk network, so you
can take on a friend at another worksta-
tion for a quick “nooner” without ever
leaving your own workstation. Maore-
over, a good game of racquetball can
now be as near as your phone—and your
modem: You can play this game, in real-
time, against sormeone thousands of
miles away. All [ can say is, “Serve!" P
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You can save
up to 50%
on your home heating

costs this winter.
And never have to buy fuel—

wood, oil, gas, kerosene—
ever again. '

I

Hydro-5il Is @ unilgque heating system that con save you
hundreds of dellars In home haating costs.

It can replace your electric heaters and heot pumps. Tour il
or gas furnoce. Your kerossne heaters and woodstovas.

This is on exclusive foclory direci offer: The Hydra-5il is not avalloble in stores.

Tha Hydro-5il hydranic haatar will glve you claan, wfs, haalthful, and ines-
pensiva floor-to-celling wormth, You con heal your enlite house via permonenily
insialied 230-volt boseloord models, or you con heat individual reame with com-
pletely portable 110-valt units, Each has & built-in thermasial for lobal room-by-
roam conirol

Hydra-5il hydronie hesing works like thit: Imide the heater cose is o sealed
coppar tubse filled with o hormbess silicone fluid thot will never spill, leak, bodl,
or frenzo II_':. parmanent. You'll never run ouf Eunmﬂg throwgh the liguid is
o hydroslaciric element thatl, when the thesmosiol is fvrned on, quuckl-r- v lat ]
the liquid, Thae silicone liguid with it heal retention qualities confinues ta heol
afier the elaciric elemani shuts off, saving voy money. The heat radiating fram
ihe tubs ia directed inla a gnnl|u convection flow thod delivers warm, comfori-
oble heat info the room. Ii's just thot simple. The principle i1 the some as hat
woler heating ond provides the saome comieriable benefiis,

Wa want i help you beat the rising and crippling cost of heating your hame.
Pleose read what athers ore saying abaul Hydre-5il and hew i1 helps tham

Bill M., Professional Enginl.r: “l powad hundﬂl EF ggllnf! on tha in-
stallation cost compored to heal pump prices, plus | cut my tuel costs
by one-hali.”

Grant M, C.P.A.. “We reploced our oil furnoce in our office bullding,
and [n the lirst year we saved $2,700 in ail and healing casts. This was
o 51% soving, plus we hove no mainlenance costs.’

Bab B Moncy B.: "With the Hydra-5il heateri, we saved §1 119 in heai-
ing costs the first year. There is no maointenance 1o worry abouwl and
we con zone every room seporoiely for our comfort ond convenience ™

Here are your benefits when you use Hydro-5il,
the heating system with the silicone advantage:
® Slashes heoling costs up to 50%.

* Safe ond clegn—no flames, no fumes, no exposed heating
element. UL listed

L] EHI5|!F‘|1—1|‘|ur1‘nu;1u1i{n”"l caontralled, uniform wurm'lh; ne
cald spots

* Portable of permanent basebooard installation (by you of by
o gualitiod electrician)

* No mointenance. Mo service calls. Ever

* Lower_heater-cose lemperolure is safer for children and
furniture.

* Silicena fluid never needs raplacing, retaim heal langer,
and sliminotes costly element temperature cycles

® Eliminotes neoed for furnoces, chimneys, ducts, plumbing

* Comes pre-gssembled and ready for use.

® Litetime | imited warranty.

HYDRO-SIL

Limited warranty ® Litetime replacement policy on parts

Chooss the Hydro-Bd) Peabars pou need and ober axciusively fom us lodey Hydso-Sil hesers are ahipped direct from e menufeciuer to yoet U sddress
Order Today. And save hundreds of dollars this winter while you stay warm.
Hydro-5il, Dept. 461011, P.O. Bax 642, Fr. Mill, SC 29715

DEALERSHIPS AVAILABLE

Direct trom toctory in [
It will be one of the best investments you will ever moke.
110-Valt Portable Heater

T WTITTen re

220-Volt Permanent Heater

Slze  Wal Uil Approx. Ares” Size Wt Unit Approx. Area”
— o Heat o te Heat

& 1500 wotly 250 sq. . b 1500 watts 250 sg. H

5 1250 wotts 200 3g. B i’ 1000 watts 175 sg, 1t

4" 1000 wotts 175 3g. Fi - 8 750 wakts 150 sg, #,

- T30 waotts 150 sg. ft

F 3 500 watts 100 sg. .

(8 2000 woits 320 =g, 1.} “For larger oregs, use muftiple heoters

At i i i | Amaunt

H Y D RO_SI L dEvD Suggested Retoll  Your Price  Quantity Tolo
O Bae S Hydro-5il Permanent Heaters
Fr. Ml 5C 29715 &' 1500w §312 $189
Please send ma the Hydro-Sil units | hove marked at right: 5 1250w §242 $189
Mamea 4" 1000w 213 149

— 3 750w §189 nE
fiEkNess 2 sowW | SIa $119
City (8" 2000w X7 $209 odd §15 for shipping)
Siate Zip Hydre-5il Portoble Heaters L h
Check or money order for § & 1500W $3% §189
(Please do not send currency through the mail. ) -;._rm :gi :}:
Charge to: [ VISA [ MasterCard Total Order (in U.S, funds) $
Acct. # = N.C. residents odd 4-1/2% soles fox 5.

Please odd $5.00 shipging/handling per heater
Credit Card Exp. Date (except 8'—$15.00) 5
(Checks subject to funds verificotion.) Total Amount 1
e e




PLANE® MOLDe SAWe SAND

Power TOOLS
] in

[

@

Now you can use this ONE power-feed shop 1o turn rough
lumiber ino moldings, tnm, flooring, furniture — ALL
popular patterns_ RIP-PLANE-MOLD-SAND . . . separately
of in combination with a single modor. Low Cost. .. You
can own this power lool for only 550 DOWN!
2 SEND FOR
NO OBLIGATION-NO SALESMAN WILL CALL
Foley-Belsaw Cs.
RUSH COUPON G5irieias i oot siane

TEDAH Kangas City, Ma. 54120

A ---------------..
: % :glnli' .'Illu"u an L. §1402 l
B

: : I:lnm“i!ll'y Ma. 841 Ihg

1 [] YES, Please send me complete facts about
: PLANER-MOLDER-SANDER-SAW and details
i
i

about 30-Day trial otfer.

I g
]

.“‘..m--.ﬂ-:-“ﬂ“m‘

<t A
nnm r

AND FURNITURE

Do-lt-Yourself

Kits or Assembled
and Finished

® Grandlather Clocks,
Mantel and Wall Clocks
& Cabinets, Chests, Tables,
Chairs, Deaks.. and more!
® Solid 3/47 Black Walnut,
Charry, or Oak

® Heirloom Cuality

# Solid Brass Wast German
Movemaents and Dials

& Money Back Guarantes

SEND 51
FOR
COLOR
CATALOG

—
EMPEROR
CLOCKK COMPANY
‘World's Largast Manulacturer ol Grandlather Clock Kits

Dopd, 2307, Empernce indusinial Park
Fairhops, Alsbama 36532 ® Phone 1 -205-928-2216

L

aim esaElad
- 11- Frurnell Kiks ) MiniaPad Clocks [ Faashed Fufiuns

Mame

Streal = .

City |
State AN . | |

Plaxsa Priri |

Milling machines, saws,
hand tools, power
woodworking tools,
and morell

[ Call or write for
FREE Catalog

hobby

l_.““ . 'x'_l= e ||| 1|-.

EMCO MAIER ot
COMPACT 5 PC o et |
Woodworker B =
® Parl repeatabifity for Azlm Pegs

book-a-like parts

= Comples conteur ing. |0
baring. elc, can all b
easity programmed

® Sumple menu-lype software
wilh color graphics
semulation printi plat
ediling capabeliles

1-800-841- UEEE

in Dhia 1477

ln Maier Conparabian
30 lllﬁPlllmlr
bz Dhin L3026

IA,_ &1 products co.
l__’__-lI Depl. PM P.0. Box 218117

e | Columbus OH 43221-6117

o | §14/771-5006
|Make Profitable Wood Projects| HOOL OF CLOCK KEF,
at home with a personal - s i . |
mnllumr-drluen {,,@ ; AND |

e RESTORATION

Trailning Videos

# Learn Clock Repair

# Extra $3% at home

« Approved for Veterans

# Comprehansive Home
Study Course |

L Sa
s [ R |
- FREE
q@mmn Cateig
& BESTORATICN
School of Clock Repair

1 6313 ComeAbout Way, Rm M
|——| Awendaw, 5C 29429

Stor-Master

A U-Neek Rotary Storage System

Perfect for nrgumnng nuts and belts,
sCrews ie'mng n ing lures or
whatever needs cu'gunmng

+ Rigid Construction for Heawvy Duty Uise

= Rotational drum allows easy access to
32 Unbreakable twist off containers.

« Holds up to 24Lbs. of Hardware

* Free 90 Day Warranty

o028 1 BUU 228 6335 112
7 DAY 24 HAS. Or Send $28.95 [S8H inchided)
M. Resicents Add 5% sakes fax)

To: U-Neek Products, P.O.box 8246,
Cherry Hill, NJ 08002-0246

Mame j Whr[e
Mddrass N — 1 Blue
City i Jip

Make Chack or Money Order Payable to- UFNEEK Products

BMANC

World's
Largest
Manufacturer
Of Portable
Sawmills

SAWMILL
Four Models To Choose From
BUY DIRECT

1(800)553-0219

In Indiana call: {317) 271-1542)
44-page ramlm or use
you r MasterCard or VISA
to order our S0-rmnule

dempnsiration video-510.00 -
‘Wead-Mizer Products, ine. ® Dapl. D42
BTAOW 1018 B, Indiafkapolis, IN $6314-2430

ADJ. ROLLER SHOP STAND

INDUSTRIAL QUALITY oS
it 178 your third hand. Ol
wvanined, ball be rofler
snd nly grip, stabie

=]
i migy handie. 3-yoar warranty, LS, |
39 s

Plus $4.75 shipping and
muﬁ. WA re sdd AN
wales tax. Welded
B VIEA o Shool
or MaswrCard Swe|
Mail Qrder: Send check or
Money Order to:
= guntecH B9 | | ==l
N. 4621 Garry Road S

Otis Orchards,
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PRESENTING
ANOTHER

OBl

Formula 5W-30

S8 Turbo/Face Proven Motor 08
#1n Performance and Protection”

BAOTOR OIL

1 QUART (946 Liter)

=

HEATED WINDSHEILD ICE SCRAPER
A Must For Every Driver Just §5.95

Feabures 1hal Relp you gel = Plugs o 12V car cigansiie
&n your way qusckly mn the  lighter

winder #Fils into glove companment
* Busi-in healing element  for asy slorage

melts lce guickly and sasily. & Specially dessgred 107 easy
=Multi-purpose scrape head  handieng

scrapes away all snow and —

e W

g

Send 5.95 + 2.00 5&H bn check or money order
CARRY ALL PRODUCTS
P.O. Box 365 Saralogsa, CA 85070

41 FOREIGN CARS
AMERICAN CARS

o
t‘a TWO SEPARATE BOMKES
deﬂha

o

STILL ONLY $12.00 ca.

1
““ Baoth Boaks $23.00

NIE\:‘GES*MERH'EN O FOREIGHN o

P Know the confidential |
price dealers pay the faclory |

plus retail sticker price and accessories.

The best inexpensive NEW CAR Guide |
monay can buy.

Garn#ﬂam a@sy-lo-usa BI- ook, quoting schual
FACTORY INVOICE COSTS plus retail prices on the

NEWY 1889 Cars.

31 YEARS OF SERVICE
Money DEALER'S COSTS CORP,
Ol PO, Box 1312
Enciosad Waco, Texms TET03

Puls Gas Hogs

MPQ On Low-Gal. Diet!

BI Gain

GUARANTEED

For Your Car, Truek
Qr Motorhome!

INSTALL IN MINUTES, CUT GAS COST UP TO 33w
Remarkable space-age invenlions work logether
1o boost milgage, protec! enging, slash air-pollu-
tion! ] Condensator. Connects te POV line,
separates crankcase blow-by inlo clean “bonus”
fuel, disposable sludge. Stops carbon build-up,
prolongs life of engine, calalytic canv GOVT.TEST-
ED. LARGE MPG GAIN PROVED! E Tripalion.
Magnetic force field reverses fuel polarity,
spaeds vaporization for imprassive gas s.awn?s

Unicurve Valve. Advances spark instantly lor
pad/speed change, ends usual wasie-Tuel delay.
Also Vapor Carb Systems. Water, exhaust
healed. Road Testers report astonishing mileage
gain! Parts Kit avail. S5end for Free Brochure, Test
and Guarantee details. Or call: (918} 342-02594
AMERICA'S HI-MILEAGE CENTER SINCE 1982

i Carb Ressarch Center Depl. PM-12
- ard & Chestnut, Foyil, OX 74031 _J

SECURITY SYSTEMS

STOPS AUTO THEFT

A car thiel can override any standard burglar
alarm and drive your car away in minules Qur
goal was to develop a system so0 individualized
that no thief could disarm i1, We have created
ard tested an effective anti-thell device thal you
can install in your vehicla in about an hour using
the simple detailed step-by-step instructions
that we provide with each unit

SEMD YA NAME & ADDRESS ALOMNG WITH
$18 5% PER UNIT (INCLUGES SHIPPING) AND
WAKE CHECH QR MONEY ORDER PAYABLE TO
WHAT NOW PRODUCTS

M Univarsily Drive, Sulls 210, Cossl Springs. FL 32071
Rhaaey Drdars Shagiped 48 Hours - Chacas Aeguine -4 Wesks

ALL PARTS GUARANTEED

FAMDUS MAKE!

BRAND NEW!

ALL FABRIC
SOFA BEDS

Manufacture’s
Supgested Retail

544995
:
$ U5 made by Natlonally Known
Seat Manifochiring Company!
M”“ o axcoeds gl OO T, &
ALL FABRIC ~ TUO Bty oo
_REGU r_\ILN{.': . arity
CAFT “';fcﬁﬂg”h LUXURIOUS
Suggesied Retail ;51 & 10uch of & kewer® Optional
shirts & 3Position Ammeesis an

FREE seal tracks - @ $2% value!
s ALL FABRIC rmatshing Sofa
FITS ALL Vans & most Trucks
Saioy CALL For FREE Fabric Samplea!
1-800-445-1830 or 1-703-892-4208

s‘ 239+95 inclugesd FREE a1 no exirl oost
Beds 8t the Lowes! Petall prics

eas CHAIRS & Sofas are UPSabie

Credit card mambers can order by phona!

BRADD & HALL ASSOCIATES
BOX 10643 ARLINGTON, VA 222109832
Warehouse Liquidators

GARAGE DOOR
OWNERS
Major Breakthrough

Own A Garage Door Opener?
You Need The Garage Button*
Satisfaction Absolutely Guaranteed

or Your Money Back

® The Garage Butlon™ |E1% you hede your ugly dodr
apengr transmiller and replace o with & siylsh
button mownled in your Car

® Imstalls in bess than 15 minutes wilh wery simple
mstrpcions Mo special tools eeded

& Aeplace your This SV battery with The Garage
Bullon® powsr adapber and wire 1 to 12V Then
operate your @oor froem the remote button AN
hardwane & sncluded 1o BEdy COoRAEChon

® Slops Losl. Siolen. and Misplaced transrmiflerns
Dinn't et theeves o your home wilh stolen TS

# The Garage Bullan® mouwnts Snywharen your car
Mo more ugly boxes on the sunshade

® ‘Works with any garage doos openar bransmitler that
waes & 9 volt battery and operaies with a single
puiton of bar Will not work wilh fransmittars that
requate you bo press two buttons

® Mewer buy hattenes agasn or hawe them weak
Complelely preserves code prodechon Order one
for sach car, van and truck

Makes A Greal Gift. Order Today!

24 hr. INFO LINE gall 1-404-699-2140
Visa and MC Orders call 24 hres  1-800-442-9199
Sond 14,95 + 2.00 postage & hanadling 1o

Century Systams, P.O. Bax 43725,
Dept. 56, Atania. GA. 30336
Please Check
o O

Check O armo

Care # Exm
PLEASE PRINT CLEARLY

Name
Address
City -




CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Molan, Classified Service Manager
Rate: §7.95 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—$1.00 per word additional (First word set in Bold Face at no
extra charge, Zip Cnde Frea.) Cantered Headlines in All Bold-Face Letters—3$50.00.

The next available issue to place an advertisement in America’s No. 1 Classified Section is FEBRUARY. The closing is DECEMBER 5th.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Streat, New York, New York 10018,
Flease indicate Heading under which ad is to appear. As a consumer service and in cooparation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-arder advertisers containing thair complete names and street addressaes,

Advertisers using P.O. Box number must furnish complete name and street address for our records.

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request

if your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER'S MART
BOOKS & PUBLICATIONS

PERPETUAL CALENDAR 3 = 5% ins. booklet, Find day of
woek lof any date from 1750-2100 AD. £2.00. EARLCO
PRODUCTS, 500 South Orcherd Rd.. Box 115, Syracusa,
MY, 13306,

POPULAR MECHANICS “PLANS AND IDEAS™ CATALOG
=Hundreds of ideas on workshop projects, plans for shop
tools, slorage houses. boats, fumniture, loys — just about
everylhing! Gend $2.00 1o POPULAR MECHAMICS, P.O,
BOX 1014, RADID CITY STA., NEW YORK, NY. 10101,

CATALOGS

PUBLISH Your Book! Join our successful aulhors. All
subpects Invited. Publicity, advertising, beautitul books.
Send for Taci-filled booklet and iree manuscripl repod.
Carlton Prass, Dept. PM, 11 Wast 32 Stresst, Now York 10001

“"SHARPEMERS REPORT™ Monthily Mewsletter. Valuable
Tips—Sources—Buy'Sell Used Equipment. Free Brochure.
Shkog Company, Dept. PM12, P.O. 22558, Minneapalis. MW
55422

FUNI “DISCOVER™ MODEL ARPLANE CONTROL LINE
FLYING! Booklel and “Cessna 1527 llustrated plans teach
wou how! Only $14.95 PPD. (Mastercard and Visa accepied,
grwe exp. date). Order today, you'll be glad you did. Stanged
Enterprises, Box 338, Waukesha, ‘W1 531870536 Money
Back if not delighied

GET MAGAZDINE SUBSCRIFTIONS AT GIANT DiS-
COUNTS Free Catalog. Publishars Markeling Service, 3-E
Dak Leal Drive, Warstown, N.J. 08758

SCULPTURE FOR COMMON FOLK $12.00 posi paid.
Beulplure Garden, Manitowiah Walers, Wisconain 54545

SAVE money, balance your budget. gat oul of debl.
Budget booklet. $3.00. Roger Johnson, 4415 Willow,
Kingrnan, AZ BE401

GUARANTEED. How to Successfully Troubleshoaol Any-
théng. 595 ACT MOW! Recelve FREE catalogbonus.
Dynamec Publications, Manual Dept. 263, Highland Ave.,
Attlgboro, MA 02700

PACKAGING INFORMATION. Cner 100 pages. Money
Saving Facts, Tips, and Supply Sources. $10.00 plus §2.00
P&H. Pack Help, P.O. Box 7303, Pasadena, TX 77508,

DPERATE your own complele newsletier business. Fan-
tastic reports, promotional circulars, ad kit $5. On-Base-
Cortacts, 330 W. 42 51.. Suite 160, New York, NY 10036

STAIMLESS Sieel Hardware, Calalog $2.00. Classic
Chassis, P.0. Box 53PM, Glenview, IL 60025

BUY KNIVES, CUTLERY ITEMS at Wholesale. Save up o
6. Huge Selection. Satistaction Guaranieed. Fast Sarvice.
FREE Catalog. Smoky Mountain Knife Works, P.0. Box
484750, Seviervilla, TH 37864

BOOMERANGS ... PRO-RETURN. HIL-TECH DESIGHS!
Incradible Raturns, Unique. Collectible. 'World's Best! FREE
Catalog. BODMERANGMAMN, 1806-1 3rd.. Monroa, LA
71201 -4222

DISTINCTIVE GIFTS, Color Catalog Froe, BIMJ, Dapt. PM-
12, 407 Running Brook Rd., Birmingham, AL 35226

PORTER'S FREE PHOTOWVIDED CATALOG. Best in the
industry. 4,000 brand names, unique and unusual items,
discoun! prices and Fasl sarvice. Free copy write: Porers
Camera Store, Box 628, Depl. PM, Cedar Falks, LA 50613 or
Phome: 1-800-553-2001.

FREE CATALOG suitabla entire family. ldeal for year
round gift ideas. RAD Sales, Box B343-E. Tamgpa, Fla 33604

AVIATION POSTERS . . . U.5. and BRITISH fighter planes.
All full color, For catalog sand $3.00 10: Joe's Aviathon Waorld,
Dept. PM, P.O. Box 9809, Saskatoon, Sask 57K TI2,
Canada

THE REAL THING! 11 3uxB" harp - shapesd door harp kit
£10.85 ppd. Unfinished. Truli, Bax 211, Mi Laguna, CA
92048

WATCH REPLICAS! Lowesi prices! Warranty! Goldplated!
Exact weight! Call (404) 9632054

JUBT BAY WO To Mine to Five Aut, Incredible book Guides
Step by Step in Operating Your Profitable Home Business.
Free Datails. Ralph M. Clark, Dept. P 1300 Dearwood Drive,
Frankfort, KY 40601

HOW TO GET PAY RAISES! 5.00. APAP, Box 310, Dept
PR-1, Parry, OH 440817

COLOMBIAN EMERALDS, Marvelous Personalized Gifl.
Fabulous Irvestmant. Fres information; GREENSTAR, A4
85354, Bogote-Colombia

GREAT Gitt Idea transfer slides, Bmm 16mm Movies to
Vided, Professional Quality. Alpha Video, P.O, Box 11617,
Datrodl, Michigan 48211,

INCREDIBLE “SPACE SHIRTS"
SUPER quality color astronomy images. T-shirts, swaalts,
caps. Free color catalog. Science & Art Products, Box 1166,
Malibu, CA 90265

UNIQIUIE and unusual gifts you can buy dirsct fram Unale
Sam. For complate list send $4.95 1o: Information Servioes,
T000 Owerseas Highway, Marathon, Fla. 33050

MSCOUNT CRUISES Fast service-Best prices BEST
TRAVEL 1-800-882-TTED

WCR Cleaning And Proper Cabling. Learn how, Save
monay! “Oparation: VCR", professionally instructed video.
Bookled included. $32.95. J-Mar Video Repair, Inc., P.0. Box
3356, Aurora, IL GOS04.

BACHELORS SURVIVAL Cook Book $10.00. 3700 Oids
Rdl. #8, Oxnard, CA 83033

FREE Catalog: Distinctive Gifts: Bonus offers: JSA, 338F
Cantre, Foobville, W1 5353740143

GEMUINE LEATHER Groom bag with inside and outside
zippaned pockets size: 107 = 4° = § colors; black or brown,
$9.99 guaranteed. DeBerry Bros., 16540 5. Woloott,
Markham, ILL G0426

COLOR CATALOG. Distincive Gifts. Low Prices. Products
Guaranieed, §1.00. Briggs Enterprises, 4701 Anderson Ad.
£147, Houslon, TX T7053

PERSOMALIZED CROSSWORD PUZILES! Compuler-
izad, professional. Makes a great gitt card! Send parson's
full marma, favoribe pastires, and just $4.96 107 INTJ, P.O. Box
31006, Seattha, WA 98103

SUNGLASSES—S$6.00 Your name engreved free. Send
SASE-Fiyer. C & W Sunglasses. P.0. Box 5183 Dept. A1,
Moss Point, Ms. 32583

SLOT RACING CARS, PARTS, TRACK. HO. "4, "5, Scale
Discount Catalog $2.00 Aelundable. SRS, Box 41,
Greansburg, Ohio 44232

SAVE 4(m. + - 3000 gift nems. Giant catalog $3.00 (relund-
nd). Giorgio Distributing, 52 Robinson Street, Binghamton,
HY 13901,

LE CRYSTAL MATURAL REVOLUTIONARY BODY DE-
DDORANT FROM FRANCE. 10(% Natural, Lasis more than
a yaar, For men & women. Fres travel pouch with purchase
Send §15.00 plus §3.00 postage & handling to: L.J.G H., 3333
5. Allegheny, Westlake Villaga, CA 81382

55 DIVORCED MEN §55
CHILD SUPPORT, ALIMONY PROBLEMST Gain financial
fresdom. Wrile: Liberty, Suile 3-183, 4700 South 900 East.
Sal Lake City, UT 84117,

“DALG Aaids” can make you wealthy legally. Book $4.95
on marchandise seiped auclions. Network Publishing-PM,
36 5t Paul 51, Suite 203, Rochester, NY 14604

SUBSCRIBE FREE TO TS50 MAGATINES 128 fiekis
Derectory $10.00. Mat Publishers, 909 West Gonneil,
Stillwatar, O 74075, 405-6234-1146
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AMTFM radio caps at $18.00 each red, blue. camouliage.
Maher Almoghraby, 249 Gemini Drive, Madison, Alabama
A5T5E. Dadivery 2 Wiiks,

FREE CATALDG: Cameras, Heallth, Electronics. Satistac-
thon Guaraniesd. TCE, 2235 East 27th Streel, Broaklyn, NY
11229

FREE - 45 PG. of BEAUTIFUL GIFTS, for you and your
family. GUARANTEED. R&R Gifta, 5733 5. Wolcot
Chicago, ILL 60836

FREE Gift Catalog, Write: Ashford Housa, 12062 SW. 117
CL Suite 143-PO, Miami, Fla. 33188

LEARN MAGIC ON HOME VIDED! (VHS)| Master magecian
Peter London teaches magic the easy way. Eam Money!
Seen on Dan Aather's CBS Evening News $19.85. London
Video, Box 3073, New Haven, GT 06515

FANTASTIC GIFT - Unigue book ~Tha Secrat of Bowling
Sirikes”. $6.00. Mina Enterprises, 9023-812 Nina, Omaha, NE
68124

LETTERS fromm Sania Glaus. Send child's name, age. 55,
Hannette Hall's Mook, 13775 Guernehill, Guernaville, CA
D546

(Continued on neal page)



CHRISTMAS GIFT SHOPPING
{Continued from

With Atlas! One stop shopping for books and all the
accessories you'll need. IU's easy bo embark on or improve
your N, HO and © Scale layout! For a free catalog. send a
SASE |50¢] to Allas Tool Co., 378 Florence Ave., Hillside, N.J.
07205

THINK SPRING - Jumbo Rain Gawsge. Readabie from up 1o
ity feet. §11.95. Satisfaction Guarantesd. Nina Enterprises,
B023-B12 Nina, Omaha, NE 88124

SLICK 50 FOR LESS. 531 posipaid. Quamiity discounds.
DEALERS WANTED. Alsc Amsoll & Energy Reloase, BAJ
Speciattes, Box TTE3-PM, San Jose, CA 25150, {1-B00-527-
THIZ). {In A (408) 28-SLICK).

GOVERMMENT SEIZED Vehicles from $100. Fords, Mer-
cedes. Corvettes. Chewys. Surplus. Buyers Guade (1) BOS-
BAT-G000 Ext. 5-20024

IS IT true you <an buy jeeps for under $200 through the
ULE. Gowernmant? Get the facts loday! Call 1-312-742-1142
Ext. 7133

BUY Gowernment seized & surplus vehicles from §100.
Fords, Chevys. 4x4's, etc. For Info call (602) 8421051 gut,
i T

VAPOR Carturator Triples MPG, Fréee Informaticn, HEA,
A2 PV, Bowling Gresn, MO 63334

INSTANT CAR & BOAT GARAGES! 1 Hr. Set-Up. From
£299.00, Frea Brochure. Americal Inc., Daept. PM 723 E.
Jackson, Spokana, WA S207. (505) 484-5223

$400.00 Daily Wholasaling Aulomobdes! Details $2.00.
Box 2085, Titusville, Fla 33781

CORVETTES: 1557-67 Ower 40 Free Price List, 415-552-
S006-(Fax 419-592-4242)

BMW - Jaguar - Mercedes - Yachts and othor confisca-
tians, U.5. Customs Buyers Guide $4.95 plus $1.00 handling.
FiiH, B09-PM12 Clearlake, Cocon, FL 32922

SELL YOUR CAR for More than it's Warth! Dealer Secrets,
Ads, Much More! Complete Guide: $5.00 postpaid, Gasser
Brothers. Box 2568. Elkhart, IN 46515

SEIFED IN GOVERMMENT HARCOTICS RAIDS! Autormo-
biles . .. Vans .. Boats . .. Furnilure . .. Thousands other
iems. Buy Dert Cheap - Resell for Big Profits! Free indorma-
fion: 316-853-3000. Ext. ABIIZ

SAVE MOMEY, Fix car problems yoursel, 380 page guide
shows how. $13.95. B & B's Mowelties, 1638 Sherwood Ave.,
5t Paul, MN 55106

SLIDING TRACK KITS for your pickup and your cap. Easy
to nadall, $89.095 & 57 50 shipping. Slide-A-Cap, Inc., Box
BSE, Mt Lawrel. N.J 08054, G09-267-B556. VisaMC, Check

RESTORE Leather, Vinyl. Wrie, call for Free Bookbet:
Golor<Plus, Box 404, Kearny, MJ OT032. 201-658-4708

PRELUBE turbos and engines. Automalic sysbem. Free
Information. TEKTOM, 2137 Mewcastle Awe., Carditl, CA
SR007, B195a247

CIGARETTE SMOKERS ONLY! “Automate”’ car accessary
will light Bd dispense your cigaretle. Holds 30 cigaretbes.
Details: Products Unlimited, P.O. Box 81A, Bazina, K5
BTE16

TURBOCHARGER SERVICING. Leam Basics Kit 5365
Free Information. Engineering Enferprises, Box 36744,
Dietrnit, Michigan 48236

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

BUGGEDT WIRETAPPED? Find out fasi! Countermes-
sures equipment catalog 31. Capri Electronics, Bax 586P,
Bayfield, CO 81122

HARD-TO-FIND ELECTROMICS for private investigators
and sacurity professionals! Send 4 stamps Tor catalog Now)
Hunberex, Box 12622, Winston-Salem_ NG 27117

PROTECT YOURSELF! Scrambler phonas, transmitier
detectors, axeculive sacurily products, and much mone
Catalog $3.00 (refundable). DIVERSIFIED WHOLESALE
PRODUCTS, Bax 1275-FPM, Redondo Beach, CA 90278

ELECTROMIC Kits! Voice Disguisers! FM Bugs! Tele-
phone Tranamitters! Phone Snoops! Mone! Catalog $1.00:
¥ANDI Electronics, Box 25647, Depl. 261, Termpe, AZ 85265~
5647,

LASERS, from 588 95 'Wrie: MWK industries, 5852 Kalella
@ 3A0M, Anaheim, CA 92804

G0 KARTS, Minibikes. Atv's. Kits, Parts, Engines. Lowesl
Prices. Largesi Salection. 80 Page Catalog $3.00
Redundabla. Kar World, Dept. C. 14B3 Menbor Ave.,
Painesville, Ohio 43077

THE VINTAGE Cycle Magazine. Subscription $1795, &
Issues/'year, MaH to: Vintage Cyche, P.O. Box 4134-P, Sonora,
CA S5370

GO KART plans step-by-step. 5595 055, RD #8, Box 284,
Kitanning, PA 16201,

DESIGN-Build Abrplanes, Hang Gliders. Simplified publs-
cabions brochure §1.00. McCoy Aircral, Sulte 243, Box J,
Manhatian Beach, CA 90266

AIRBOATS—Hovercrall, Completed Models, Plans. Kits,
Propeliers. Engines. Supplies. Catalog $3.00. Sportcrafl,
Box PM, Mesaker, Oklahoma 74855

AIRCRAFT MECHANIC IN 1 YEAR! Unique practical with
actual aircrall. Classes starting January, March, Juns, Sep-
tember. DAKOTA AERO TEGH, 1801 Z3rd Ave. M. RM 111,
Fargo, MD S8102. T00-237-5308

COMPUTERS & SOFTWARE

FREE programs!! BBMpc's/Apples'Commodores TIDE-44/
AdamTRS80's. EIRAETAA, Box 5222MDE. San Diego.
22106,

WIN ANY LOTTO! Use science o predict winning #'s. #1
program Mation-sade. BBMCompatible PC's. 519,95 Call
Mow! Visa, MC 1-800-456-5825

FANTASTIC BARGAING n Software for IBM COMPATH
BLES, APPLE, COMMODORE. Send 52 00 (Relunded With
Ovdar) for sample disk and Catalog. Spacify Computor
Computer Companicn, 45532 Fig. Room 105, Lancaster, CA
20834

APPLEWORKS Templates for School Gounselors or Ad-
miniEralors each 32000, Russall Jones, 401 Brookhill,
Paducah, KY 42001

IBM compatible pubkc domain software. Business, home.
parmas. 1 1o $3 each. §1 brings sample disk. Mobled, TE03
Firestone, Cownay, CA 50241

IBM Software S0e? Huge Catalog $1. WNufax, Box 370,
Woodacne, CA B4073-0370

WICKS AIRCRAFT SUPPLY Homebuilders Calalog 55.00
Tubing, Composites, Hardware, B00-221-5435

BACKPACK HEUCOPTER, photos, drawsngs, Specs.
£10.00. Raobin's Rotors, Box 187, Aapid City, Mi 40676

SATELLITE - TV

FREE CATALOG - Sysiems, Upgrades, SAVE 3338 Hous-
bon, Uniden Chaparral, Etc. SKYVISION, 207 Collegeway.
Fergus Falls, MM 56537, 21B-T30-5231

AIRBOATS, Utiralights, Propallers, Informations §1.00
Askey Propellar, B515A Old Denton Hwey., Kaller, Texas
TE24B. (B17) 431-3160

SPALE & ASTRONALITS

COLD START problem. Cool start heals oil in 3 to §
minubas, thru od filber. Mo external power required uses 1%
of batbery charge for 5 minutes. Send $49.55 + PIH 53,00, Al
Season Eguipmeant, Hwy 53. So. Whitafish, MT 55837, (406)-
BE-5462

BODY WORK VIDEQS $19.85 - 45 Minutes of Instructions
Free Brochure Call 1-800-562-8855 (24 Hours).

SLICK 50 GUARANTEED LOWEST PRICE! WE WILL
BEAT ANY CURRENTLY ADVERTISED MAGATINE PRICE
BY %5300 DEALERS WANTED. Progressive Enargy
Corporation, 255 South Bent B-2, San Marcos, CA 52089, 1-
BO0-525-8524 (In CA 1-B00-Z33-8553).

INCREDIBLE BARGAINS! BUY Govermment Drug Seized!
Burplug . . . BMW's, Mercedas, Porsche's American Luxu-
rigm, Trucks, Boats, Alrplanes, Misc. From $100. AMAZING
Reconded message REVEALS Details. (502) 721-2997 Ext
2412

HASA emblems, toys. gifis, collectibles. Catalog 52.00
Refundabie. Collector Trends, Box 381, Dayton, Dhio 45409

STEREQ, CASSETTE TAPES, ETC.

PLAYER PIAND ORIGIMAL RECORDINGS 16 Old lavor-
ites including Togethar, Drifting & Dveaming, Redease be,
Borm To Losa, Led Ma Call You Sweetheart. Cassette only.
£9.95 + 5§1.00 Handling, Peskett. Box 4304, Hapa. CA 94558

TV, VIDEOS & VIDED EQLAPMENT
NOTICE: USE OF CERTAIN ITEMS IN THES
CLASSIFICATION REQUIRES STATION
AUTHORIZATION,

HOVERCRAFT

HOVERCRAFT Plans All Sizes. Catalog $1.00. Universal
Howercrait, Box 281, Cordova, llinols 61242

AERO-CAR Amaring Hovercratt buill easily with ordinary
tools, Lewnmower angina power. Carries one man plus
Howers, flies forward, backward. Sideways over landisnaw’
waber. Complate construction plans and brochure. $10.95
Aaro-Projects, Box 5118PM. Chimton, New Jersey 06808,

CABLE TV CONVERTERS. Scientific Atlanta, Jerrald, Oak,
Zenith, Hamisn. Mary others. "HEW™ VIDEO HOPPER "'The
Copy Kiker”. Visa, MIC & Amex 1-800-826-T623. BAB Inc.
10517 Upton Circle. Bloomington, M 55431

CABLE TV Convarbars, Filters for besping any channel. 1
H13-070-8356,

T.V. Tunable Notch Fiters, Brochure §1.00 DK Video,
Box EVE02S, Margale, FL X306L 1-{306)752-5202

BARTLETT Flying Saucer Uitra-Light Howercraft Featured
In Documentary Film, “Foroe Beyond.” Powerad By Ordi-
nary Lawn Mower Engine. Complete Plans $10.00 Send To:
Hert Barttett. P.C. Box 156M, Siverdale, WA 98383

HOVERCRAFT PLANS & PUBLICATIONS Catalog, 51.00
Lansing Asro-Marine, Bx 27855, Langing. Michigan 45909

MASTER KEYS TO CAR CARE: S1ep-by-5tap instructions
comibined with easy-to-follow illustrations and diagrams that
cowar 38 areas of car care, The sel of 13 individual folders
cofwvanienily 1its in glove comparimant. PC-1750-55 95 Send
order to: Popular Mechanics, P.O. Box 1014, Radio City
Siation, New York, NY 10101

HOVERCRAFT plans. 3 io 160hp. Infermation, $4 (relund-
abla). Sevtec, Box 646, Monroe, WA 98272

AUTO SUPPLIES & EQUIPMENT

PARATS: Army Jeap and (ruck pars. Spare Parts &
Equipment Co., P.O. Box 751, Lexington, Kentucky 40587-
orE1

ALTERMATOR/'Genarator  Rebuilding Book.  Price:
Hedelund Engineering, Box 28044, Las Vegas, NV B9126

CB'S, RADIO & HAM EQLRPMENT

CABLE TV DESCRAMBLERS, coswerters, filters. and
mora, FREE 14 page catalog. TW Cable, 12062 SW. 117
Court, Suite 126, Miarmi, FL 33186, BO0-442-6223

MAKE Money With Your Video Camera! Free details
Controfirack, Dopt, Ph-12, Box 847, Hays, KS 87501

VIDED tape mopair kit $11.50 Jo-Star, 105P12,
TwinLakes, Surnier, SC 29154

CABLE TV CONVERTERS - FREE CATALOG - ARIZONA
VIDED, 2561 M. Campbell, #310-K, Tucson. Asizona, BST18
(B02) 323-3330.

POLICE-FIRE SCANNERS, CE's. HAM, MARINE ZWAY,
Antennas. HPR, Box 1924PM. Denver, CO B0218

MRECTORIES: Secral Scanner Frequencies! Federal
Agencies. etc. Big Catalog, CRB. Box 58-PM, Commack, NY
11725,

CB MODIFICATIONS! Frequencies, sliders, FM. amplifiers,
beoepis, kits, repairs, high-performance accessones. Catalog
2 CBECI Box 31500M, Phoenix, AT B504E

BRITISH aportscar parts - Heasay, Jaguar, MG Triumph
Catalog 57.00. Sporls Classics. 512 Post Road Depl. PM,
Darien, CT 08820 (203) 655-8731

SECRET CB manuaks, modifications, accessories. Cata-
log $2. Salman Enterprises, POB 8169, Corpus Ghristl, TX
TBAED-8189. (512)853-2505.

CLEAN YOUR VCR, Easy Instructions. Diagrams. Mo
Special Tools. $0.95 329 Bawingion, Sacramento, CA
5564

“SCRAMBLE FACTS" Call T18-343-0130 to hear & 3
minuie wonkly program on the latest developments in the
satellite induatry.

WIRELESS VIDED TRAMSMITTERS, defasls, §1.00. Daniel
Glen Marketing, Depl. 205, 3618-112 A 5, Edmonton,
Alberia, Canada TE) 148
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TV, VIDEOS & VIDED EQLEPMENT
from

GLANT SCREEN TV PROJECTOR KIT “18.85 two kits
“34.85" - TFOOT MCTURE, Easy Assambly, and Moneyback
Guaraniee. (Dealers Inquiry Welcomes). CDB ENTERPRISES,
3900 Montclair Road, PO, Box 130723, Birmingharm, AL
3513

VIDEQ-TAPEMEASURE don't run out of tape befora the

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
antesd, Catalog $1.00 (Retundable). Camailot, Dept. 44, Box
65, Bristol, Wisconsin 53104

POWER Tools At Discount Prices, Makita, Bosch, Fraud,
Frea Catabog. Beaver Tool & Supply, P.O. Box 8047, Green
By, W1 54308

program ends. MEASURE BEFORE YOU RECORD. Uncon-
ditinnally  Guarantesd, $1.95  Sunset  Enberprises,
Sabbathday Hill, South Salem, NY 10580

“MAGNETIC” screw-bit holder . for slactric drills §4.95,
Solutions. Box T218, Stateline, Mevada 89445 (10 for $40.00)

VCA GINDE - 17 Easy hook-ups, 2-TW's - One VORI, ..,
More, . .. Detaits, 5.0.5., Box 330-M, Pickerington, OH 43147

CAMPERS & TRALERS—NITS, PLANS

BURLD YOUR OWN - Travel Trafler - Fitth Wheeler -
Maotarhome - Camper - Pickup Gover - Plans - Patberns - Kits-
Catalog §1 - Glen-L R-V's, 9152FM Rosecrans, Box 1804,
Balifiower, CA 30706,

172 TRAILER PLANS Motorcycle, Wility, Car, Constrec-
lish-Sirong. Sirearndined, good looking, easily bull. Catalog
$4.00 |Refundabile). Tag-Along, Box 15107, Salem, OR 97309

MOTOR Home Plans $29.95. MC Harte, P.O. Box 1387,
Thonoiosassa, FL 33552

TRALER PARTS

UPHOLSTERY SEWING MACHINES

MAKE WOODDEM TOYS, whirlgigs, doll houses, clocks,
muslc boses, weather instruments, crafis, furnibune with our
plans. parts, kits, books, supplies - Catalog §1.00 - (614) 484
4363 - Cherry Tree Toys, Bedmont, Ohio 237 18-0365

WOOOCRAFT PATTERNS, Windmills, Wishing Wells, Bird
Houses, Feeders, Flying Duck, Pheasant, Outdaor Planbers,
Catabog $1.00. Crafers, 11840 US. 27 Nosrih, DeWitt
Michigan 48820

FAVORITE WOOD TOYS, Patlarns, Parts, Wheels, Calalog
$1.00. Toys and Joys, Box B26M, Lynden, ‘Wash. 88264

UPHOLSTERY Sewing Machines with Walking Feet. Com-
phate ready to use-only $570.00, Thompson Modal PWH1-
AVAILABLE FROM YOUR LOCAL DEALER, or order dinect
(Master Charge-Visa). Datho Mig Inc, P.O. Box 12110,
Lubbock, Texas T452-Phone: [B06) T44-58774

MACHINERY, TOOLS & SUPPLIES

& WETAL Cutting Lathe $100.80. Tasg, 15048 Proclor,
Indusiry, CA 91748

SMALL FOUMDRY Furnaces, Supplies. Free literatune.
Pyramid Products, 3736 South Tth Avenue. Phoenix. Arizana
B5041

LATHES, Mills. Tools. New catalog §1.00. Biue Ridga, Box
536V, Hurricane, WV 25528 304-562-3578,

TRAILER Parts Mary Hard To Find Parts 52 Page Catalog
£2.00. Dyers Trailers, 1686 Aubum Ad., Rochester, Michigan
48063

BOATS, OUTBOARDS, TRALERS, &
KITS

BOAT KITS - PLANS - PATTERNS - Plywood -Wood/Epony
= Fibarglass - Sieel - Aluminumn - WORLDYS LARGEST
COMPLETE LINE - B'/70" Sailboats - Powerbaats - Cruisers-
Sporthoats - Houseboals - Hydroplanes - Tunnelhults -
Runabout - Duckboats - Canoes - Kayaks - Dories - Dinghies -
Multihulis - SEND FOR CATALOG 5200 (Adrmadl $500)
includes Supplies Catalog [Epounies Fibarglass-Flolation
Foam|-BOOK  “Amateur  Boalbuilding”, $800 -
CLARKCRAFT, 16-P Agualane, Tonawanda, MY 14150

BOAT PLANS - PATTERNS - KITS - Hundreds of designs -
T'5E' - Sailboats - Powerboss - Sporfishers - Housaboats -
Aowboats - Duckboats - Basshoats - Canoes - Kayaks -
Hydroplanes - Dories - Boatraibers - Simple construction -
Proven instructions - Tremendous savings! Gigantic 160-
page CATALOG $3.00 {$4.00 Airmail] - Includes Fres “Boal-
building Supplies” calalog - Fiberglass - Fastenings - Glues -
Books. Rewolutionary “PoxygripPoxyshield” manual £2.00.
GLEN-L, 9152 Rosecrans. Box 1804MP, Bellfower, CA
Q0706

AMRBOAT PLANS, PROPELLERS, PARTS. New 18 page
info §$1.00. AMA, POB BATE, Maorgan, UT B40S0

ATHLETIC EQLRPMENT AND BODY
BLUELDING COURSES

BIGGER, More Powerful Musches - fasier!] Free Booklet!
Univarsal, Boux G654A, Detroit, Michigan 48240

LATHES - INDUSTRIAL'HOBBY FROM $325.00, METALS,
SUPPLIES. LARGE CATALOG §200. CAMPBELL TOOLS
33rd YEAR. 2100-D SELMA RD., SPRINGFELD, OHIO
45505. 1-513-322-8562.

STEEL, Aluminum, Brass—Sheel, Bar, Shop Supplies.
Plams. Write: CEl, RR1, Box 163, Cameron, IL 61423

BANDSAW Mill. Build §$1500.00, Literature $3.00, Plans
$25.00. Sado Constructors, 79 Forbes 5t, East Hartfond, CT
06108

INTRODUCING Apex® "Exira Sirength™ Power Screw-
driving Bits. 107 Sires. Free Litersture. Shockey's. 5841
Longford, Dayton, Ohio, 45424-2940,

BAMNDSAW BLADES, Ay Size, Free literatune. King Saw,
B541 Tidewater Orive, Norfolk. Virginia 23509

LATHE - MILL - Dvill Precision 177200 Three in Cne

FULL-SIZE PROFESSIONAL PLANS - Catalog $2.00, Dver
200 professionally designed plans for building furmiture
Traditional, Early Amencan. Furniture Dessgns, Inc., GP-88
1827 Elmdale Ave.. Glenviaw, IL 60025,

PVC PIPE FURNITURE Plans, Kits And Supplies. Froa
Brochure. Casual, Box 208, Tewksbury, MA 01876

100 Full Size Woodcraft Patierns, Windmibis, Bird Houses,
Toys, Elc. $4.00 Catalog alone 5.50. Hayes Pattems, 6C
Willow Street, Wobum, MA 01801

$1000 from sheed of phywood Instructions $3.00. Rinehart,
Bow 1093, Maukdin, 5C 29652

BUILD YOUR OWN WATERBED AND SAVE. Mattressas,
Heaters, Massage Sysiems, Hardware, Packages, More!!
Send 200 lor catalog amd Free plan book. Woodins
Walerbed Connection, 45 Indusirial Pk, RAd, Albary, NY
12208

OVER 1000 WOODCRAFT PATTERMS! Create proliatle
gitts, toys, coundry projects, whirligigs, household accesso-
mead, yard ornaments . . mone! Catalog Plus Sample Pattern
$2.00. Accents (BP-128), Box 7387, Gonec, NH 03857

5200 SLIDING SCREEN DOOR CLOSER, illustrated plans,
send SASE and $2.00. MPE, Box 327, Foresthdl, Md., 21050

MAKE Your Own Redwood Decorative Well Pump For
Lawn Or Garden. Free Intormation. DUM.). Enterprises, P.O.
Box 2022 PM, Sun City, Cal. 52381

50 SHOPTIPS - will help save time, money, frustration,
$3.00. Doo's Enlerprises, P.O. Box 190, Millon, FL 32572

TWENTY Selected Toy and Crafl Patterns. plus catalog
£1.00. Hartwille Woodcrafts, PMB12. Box 1058, Hartwille, OH
A4EF2

Maching Tool, 34HP. Molor, Hesvy Cast Consbraction,
450LBS5. Defails (208) 647-0257, Shop-Task, Box BALTT,
Deming, Washington 88244

LOCKSMITHING Tools. Never bé locked from your horms
oF CaF again. Fres catalog. Send SASE. Alpna Design, Box
478, Orem, UT 84089

LUMBERJACK chain saw sawmilks- power-ieed, Brown
Enginearing, Box 40, West Point, CA 95255

QUALITY PARTS CLEANERS for the Professional and
Homa Mechanic. Free Catalog, Build-All Corporation,
Wid508 Bobaolink Ave., Menomonee Falls, Wi 53051 B00-
5B8-2148, 414-252-3230

KUMG-FU Fres Lessons. Sand $1.00 for Postage. McLisa,
Box 1755, Dept. PMBAL. Honoluhu, Hawali 96806

MUSCLES Awesome Bulk-Strength Fast! Fres Detasls
Triad, Box 123440, Raleigh, NC 27605

FREE ENERGY! Fued-less Motors and Generators! Amaz-
ing Principles and Details. HAA, RZEF, Bowling Grean, MO
B34

SAVE HUNDREDS! On hard waber conditioning! Learn
about magnelic treatment of waler. Send §2.00 for details,

PW'S MASTER HOME CARE GLNDE. The lates! in Popular
Mechanics Master Guide Saries. Lays out all you neod 1o
knew about home repairs, from basement waterproofing to
o respairn. 24 larmdnated, wipe-clean sheats on 12 stand-up,
hang=up boards, 150 chans and ilustrations. Propary used,
it can save ihousands of dollars. 5245 PR Masber Home
Care Guida, (BC-1701). Rado ’.‘.‘II.',I Sta., New Yok, MY,
10101,

LATHE Art, new technigues on wood lathe. Book, 9
projects using hardwood & phywood. Make check or money
order 3895 + §1.50 S&H. Bethurne Woodworking, 265
Beckwih #58, Santa Paula, CA 33060

SPINMING CAROUSEL, guaraniesd saller. Fascinates all
ages. Full plans $5.00. Charles Kelly, 301 Peony, Darlen, IL
BO553-3002

UMIQUE toys and crahs catalog. $1.00. AD Enlerprises.
Dept. PM4, P.O. Box 1933, Mount Vernon, WA B8273

SAVE on Bodybul | Free Catalog! | VEL Enterprises, 101 Lewis Circle, Williamsburg, Viginia |  GOOD WOOD PENNSYLVANIA HARDWOODS. Over 2000
Vitamins, Box 2073-C, Hﬁ.ﬂ""ﬂ- F'l'l 10608 YRS sizeg 12 species. MW" 10 7 thick Suriaced, kiln dried. Semall
orders welcome. Free catalogue. Croffwood Mills, RD#1

FISHING, TACKLE, LURES SOLAR & ALTERNATE ENERGY i i

FREE Sinker Mold Catalog over 100 malds 25 shapes.
Carmen's, Box 220PM, Wast Newlon, PA 15083

ENGINES, MOTORS

BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALOG
OF REPAIR PARTS FOR POWER AND NOM-POWER OUT-
DOOR EQUEPMENT. Parts for Small Engines, Lawn and
Garden Equipment, Chainsaws, Kars, Minibikes, Maore.
Includes Service Manuals. Specialty Tools, Accessories.
Send $4.00, Sav-On-Parts, PO, Bow 45231, Depl P,
Somendlle, MA 02145

WANTED - DETROIT MMESEL 149 AND 8.2 INJECTOR
CORES. Call Pops Hunder. (B00) 321-4234

JAPANESE CAR ENGINES - USEDVREBUILT. BUY Di-
RECT FROM IMPORTER. CALL TOLL FREE 1-B00-050-4554.
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HYDRO-ELECTRIC, WIND POWER squipment
CATALOG. 5300, US. 5600 foreign, WESCO, Box 935,
Radway, CA 95550

SURPLUS SOLAR CELLS, parwls. Huge selection! Cata-
log $2—Relundable. Applisd Pholovoltaics, Box 2773,
Staumton, VA 24400

CATASTROPHIC WORLD DEPRESSHON DUE 198%9-1980 -
lasts seven years - expert says. Don’l go cold and hungry.
Haatl your home - waler - even cook your food - with our
patented, easily constructed, inexpensive solar colleciors.
Build for Detadled plans, inatructions,
onty §3.96, Tirme's short - order now! SolarSan, P.O, Box B8,
Deolillo, Calilornia 82258,

PLANS, BLUEPRINTS, PROJECTS

SAUMAS Complele Consumens Guide To PlanBuild Your
Own. Discount Price List On Heaters, Accessories To Outfit
IL 100 Pages $10.00 Refundable. P.0. Box 1235, Howell, MI
AEDA

BB GUN- Just like &t the fair! Simple rugged design, 3,000
npm, 850 psl. Build yourset!. FREE dedadls. F&P Publications.
P.C. Box 725205, Atlanta, GA 30330

MOBILE BASEBALL DUNK TANK, Earn exira income by
renting out al social events, eic. Plans, matedial list, ilusira-
tions, $30.00. F. Filiatraut, Box 571, Carrollton, M| 45724,

COMPLETE Solar Electric Ganerator (Photowoitalc) Cata-
log. Includes RV, Cabin, Home Kits, Solar Powered Walk-
libes, Sireatlights, Flashiights, etc. $3.00. SOLAR SURVIVOR
SHOP, 323 South MeComas 51, Wichita, Kansas 67213 316-
B42-24586.

KITCHEN REFAONG BUSINESS

CONTRACTORS - New Video T Steps for Kitchen Pedmc-
ing" year-round. highly profitable business $20 95 1-800-
A26-8018 MCVisa




STOP ROOF FIRES! EMeciive prateclion sysbem lound!
$5.00 for repon. P.O. Box 681, Hoodapart, WA 98548

COMMERCAL ARTS,
SIGN PAINTING

CARTOON for Fun and bMoney'l| Free Bookiett]! Cartoons,
Box 406144, Datroil. Michigan 48240

FLEXIBLE WOOD VENEER

FLEXIBLE papar-backed & setl-stick wood veneers - nins
specks $2indormation - Oakwood, 66 South Rochestar
Road, Clawson, M 80N7, 313-585-9003

LEARN SIGN LETTERENG 1 Hour Video. Special $29.95,
CSL, 513 Hawthome, FL Wayne, [N 48008

FREE LessoresBocks Sign  Painting, Pinsiriping.
Hutwood, I80C W, Pine, St Lowis, MO E3108

LEARM 3Sign Painting, Pin Striping. Frep Catalog
Kautmann Company, Cenlariown, Missaur G5023

REMODEL Your Bathroom at LOW COST. Complete idea
guide and instrections. $8.95 PCS Publishers, Depl. PM,
F.0. Box 1332, Porismouwtn, Ohio, 45662

LEARN HOW TO FIBERGLASS. Easy Techmigues for
Fepairs, Construction. Boats, Aulos, Home, Order Direct
Save 50°%. Sand $24.95 lor 110 Min. Video & List. Progress
Educational Videps Lid., 10 Progress Ave., hashua, WNH
03062 (603 BAE-47T05. Visa'Mastercara.

PLASTICS

CASTOLITE Ligud Plastics. Crystal clear, ¢olors. For
casting, embedding coaling, liberglassing, repairing and
raproducing with our Mold Making Supplies. Catalag $2100
CASTOLITE, Dopt, 880/PM, Box 391, Woodsiock, B §0058,

DO IT YOURSELF

METAL Elaciroplatng Kits, complata, 51755 infopak
£1.00. Judsonco, Saraloga, Cherokee, lowa 51042

BELT BUCKLES for coins or stones, specialty buckies,
jowelry mountings, cul stones, clock works. Wholesale
calalog 25¢. Eloxie Corp.. B06%: 10th Streat. Wheatland,
Wiyambng 82201

ELECTROPLATIMG. Complefe Textbook Electroplate
MatallicsMonmetallics. §11.95. Daedails Free. Tropiz, Paim
Bay, FL 320906-0095

INSTALL YOUR O'WHN I GROUND SWIMMING POOL for
2 low ag 51,805.00, Cheswick Pools, RL #28, Chaswick, PA
15024, 412-274-5400

ARAOWHEAD Making, Irexpengive Hobby, Information
$1.00. Video, Beta’VHS, $29.95, 5&H $3.50. Common Cratts,
Bax 5012-M, Central Point, OR 57502

LEARM CARTOOMING! TRANSCRIPTIOM! Inchuding
CARTOOM SAMPLES $4. Harris, Box 1567, Portland,
Oregon 87207-TH

MODELS, MODELS SLIFPLIES

FREE Gift With First Purchase. U 5. Approvals And Want
List Service. 20¢ lor Handling. The Stamp Boutigue, P.O.
Box 456, Madison, NLJ. 07940

FREE! Big Catalog - Mew sdition listing thousands of
bargains on Worldwide stampa. pachets, albums, snd scoes-
sories, Frao whan requesting stamps on spproval. Bay what
you like. Raturn balance Jamesiown Stemp Compary, Dept
E128PM, Jamsiown, MY 14701,

1008-one thousand drfferent stamps YWest-GermanyEar-
L 5045 WHOFF, Poslbox D-G109 Muhhal, West-
Garmmary

FREE Worldwide Packat Peany Apprewvals Froshlich,
Box 177DA, Pine River, Wia. 54065

50 US Moslly Commemarative 25¢ No Approvals. Gitison,
Box T. Wilkamstown, MJ 060940469,

50 DIFFERENT O L. 5. betwien 1861 and 15349 - 51.00. Bd
Floush, 423 Shapasd, Manefisd, Ohilo 44907,

WORKING Slasrm Modeis. Kits Assemibilod, New Shy g
M Page Ful-Color Catalog $4.85 Refundable. Over 100
Models. Tractors, Trains, Gars, Stationary Engines, Marine
Engines, Accessories and Parts. Large Discounts! Diamond
Erterprizes, Degl. PME, Box 537, Abandria Bay, MY 13607
134751771,

RADID CONTROL Airplanes, Boats, Helicopters, Supphes.
Bag Discount Catalog $5.00 (Refundable). Modelen Supply,
Box 310P, Eclectic, AL 356024

ETUART STEAM ENGINES, CASTINGS, CATALOG 52.50.
Carolus Modeks, 3083 South 200 East, Bountibul, UT 8400

MAGIC TRICKS, JOKES,
VENTRILOOQLESM

FREE CATALOG: Veniriloguism, Magic, Clowning, Pup-
petry. Ballooning! Supplbes, Instruction. Enbertain Success-
fully, Profitably! Mahar, Box 420-PM, Littheton, Colorade
80163

QLD U5 stamps on approval. Sharman, Box 15355E,
Philadephiz, PA 197111

FREE! Surpresé Caollection with approvals, Gould, Box
750128, Pataluma, CA S4E8T5

OME! Two! Threa! Ceni Stamp Approvals, Regardiess
Catalog. Kloster, 2164 53nd 5t San Desgo, CA E105

BARGAIN 100 World-wide Stamps 25¢. Duality Approvals
A. Parkar, Box 143, West Brookfield, MA 01585

FREE 50 Canadign stamps with approvad reguast. Brinar's,
F.0. Bax 531, San Mateo, Calilornia 94401

WORLD Wide Stamps mounied in books on approval 2¢
and up. TRUST STAMP COMPANY, P.O. Box 100-F.
Jariasca, MY, 11436

1,000 MIXED U.5. $3.,00 Approval's, Albums, Accessories.
Supplies. Shirey Patterson, Dept. 101, Box 29307, Dallas,
Texas T2

FREE! World's Leading kowelty Catalog. 1800 Jokes,
Tricks, Scence, Sports, Hobbees Johrsan-Smith, FO1,
Bradenion, Fla 34200-3796

LARGE Magic Catalog. Send $3.00. Refundable with fesl
grder. Winkler's Warshouse of Wondars, 240 Doyle Road
Dakdada, CT 06370

MIRACLE CARD PREDICTION! Everytharg included $8.00.
CMS5 Group, 18 Round HEI 1., Canville, IN 46122

LEARN MAGIC ON HOME VIDED] (WHE) Mastar magician
Peler London teaches magic the easy way. Eam Money!
Seen on Dan Rather's £BS Evening Mews. $19.95. London
Vidisa, Bax 3073, Hew Haven, CT 08515

HOEBBIES & COLLECTIONS

4321 Catwlogs Listed. Sources for Anything! $5.00,
Direclory, Box 82452N, Atlania, Georgia 30314

NAT & Historical Military Colleclibles. FREE catalog.
HMA, Box 1805PS, Lateyatte, CA 04540

“INVERTED ERRORA" + 100 Ditfermnt Liniled Siates, 50¢
with approvals Luray, P.O. Bax TOBB, Sives Spring, MD
20807

12 OLD Canadian stamps Only $1.001 Approvals
Chmhﬂphﬂ, Box 68, Si-Jarame, Canada JTZ 5T,

2,000,000 stemps 150 couniries 2¢ each. Belden, Box
4144, Dearborn, 48128

APPROVALS. Britesh Commonweallh, Europe i com-
pleta sats. Boda, Box 145W, Willowdale, Onl. M2N ES8

FREE 100 Diffarent U.5.. approvals. Bradley, Box 425P.
Mudkxihian, VA 23113

SUPER OFFER 100 DIFFERENT U5 EARLY ISSUES!
$2.00. FMCM, 513 Fairview, Ridgefiedd, L1 07857

FREE 5 “US.” Stamps Plus Free Catalogue Wiih Over
2,000,000 Stamps. No Approvals. Jaffenies, 3480 Middlaball,
West Bloomfeld, M 48033

RADON DETECTION KITS $19.95 EPA Approved. 11101
Canbennial, Austin, Texas TETH0

“DOHT-YOURSELF PLUMBING" book by Genove Prod-
wits, Ine. shows homecwners how easy it & 1o 8o plumblng
mstallatons'repairs. 156 pages of fully dlustratod text. $9.65
pius 50¢ handling. Genova Prodects, Inc., 7004 Eas! Count
Streel, Davison, M 48432

CALL THE ROOTERMANT Maybe not: This easibill elec-
inc-powaned dradn rodder costs less than a service call.
Plans §7.95 PAKTCOD, Box 452, Wichita K5 67200

MILITARY Medals Catalogue $1.00. Subscription Yearly
$8.00, Vernon, Box 1387PM, M. Baldwin, NY 11510

BASEBALL ROOKIE CARDS - 80's Invesiment Champ!
Collecior's Referencs Allas Lists AN Rooke Cards, Years,
Sources. Over 6000 Entries. Send $9.85 1a: RODKIES, B60S
Village Dr.. San Antonio, Texas TA217

SEASHELLS. Dwscover Nature's Wonder. 5tant Own Cobk
lection. Assoned Shells in Basket §595 Airmal Postpaid.
FILLAMETG - Dept. PM. POB 11252, Honolulu, Hawali B6&38

HANDYMAN (WOMEN) - WE NEED YOU - NOW!
HANDY with scrowdrverphiars? We pay you 51255350/
Week (or morgl) 5200 (refundablel rushes detils.
HandyMan, Box 62, Westmaont, IL BIG53

WATERBEDS - Plans & sccessores. Calakog 51, AW.C,
1044112 A NE 4th Plain, Vancouver, WA GEIG62

ARTS, CRAFTS, SUPPLIES

FLAGE - .5 State, Confedarate, Foraign, Hestoric, Cus-
form. Catmlog $1. Browsrd Flag, P.O. Box 8553 - PM,
Ashewdle. N.C. 28814

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.
Free Catalog Quotes. Aush Sketch, Stadri, B1P Jane, LY .C.
10014, [212) 929-2293

CLOCK WORKS. Wood ciock blanks, rockhound sup-
plies, befl buckies, cut stones, eic. Wholasale calaiog 25
Eloxite Corp., 80614 10th Streel, Wheatland, Wyoming 82201

“GETTIMG Started In Stained Glass ~ $1.00. Whitternore,
Box 2085T, Hanover, Mass. 02338

COMPLETE CLOCK KITE FROM §5.90! Music mavements
$1.95' Components, plans, epoxy, prints - over 800 clock-
making items! Wholesale catalog $3.00 (credited). Stesbar,
.0 Box 483P, Andover, NJ O7TB21-0463

ANTIOUES, RELICS, INDLAN GOODS &
CLURIOS

FREE List 1o Serious Collectors. 30,000 Indian Artifacts,
Pots, Spaars, Axes, Slale, Beadwork. Caddo Tradeng, Box
664, Murireasboro, AR 71058

AFRICAN Ormamenis Jewalry Curios Weapons. Catalog
§1 Refundable. J Emarprises, Box 1753, Welkom S460,
Republic o South Affca

50 YEARS Old fittean ditterend United Stabes, cwer fify
years old-25¢ with approvals. Jaxon, Box C11-P, Hew
Rochedle. Mew York 10804

1,023 WORLDWIDE POSTAGE STAMPS OMLY $3.000 All
Different! All Genuinel Value-packed collaction to introduce
you 1o our special offers. collector's catalog, and approval
service, Oiher exciting stamps Ineluded. Buy any oF none,
relurn balance. Wikton Stamg Co.. Depl. PMAL, Box 850,
Wilton, NiH [G08E

U5 6 Commamaralme plale blocks, or 30 commeamora-
tives, or 300 differant used commamaratives §1.00! Approv-
als. Gordon Davison, Box 58M, Mokoemis, FL. 34274

ICELAND collection. 20 diferent. 5100 Approvals.
Sandell, Box 13725, 5. Paul, 55113

200 VALUABLE WORLD $1.00, You'll be delghted, color-
fud Tascinating Mowers, animals, pasntings, oic. Scarca sgl-
dam 68@ Approvals, canoel any e, Jamia's, PO, Box 4468,
Winston Salem, NC 271154468

FREE—E2 [0 Collection, Reques! spprovals. Gains, 7165
Gaxtaendh, Matioon, IL 61938

LIGUIDATING Tremendous Old Accumulation. Bargain
Lists From. Alatalo, Maynard, MA 01754

$10 CATALDG VALUE FOR $1 with guality worldwide
approvals. Callahan, Route 1, Bax J42F, Troy, AL 36081

SEVEN Mint U5 Plate Biocks Plus Information That Could
Make You Rich $1.00. PBS, Box B417PM, Leawood, K5
BE206

FREE L5 Mint piciorial sel complete. Mint approvals
inchudad, Hildebrand, Box 48657, Santa Clara, California
Be5054

COMNS, TOKENS, CURRENCY

LIMITED EDIMIOM Union Pacilic Steam Engine #8444
Commemaorative Goin, Free Detalls Siiver mages, Box
X3514-M, Denver, CO BOZ3
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PHOTOS & PHOTO SUPPLIES

FREE KODAK FILM Orffer!® 250 Rolls Of Kodak Film, Any
Sire Or Exposure Free Details SASE. Mardou-PM, 1311
Laniralton, Endicodt, NY 13760,

PLAYS, SONGS, MANUSCRIPTS

POEMSE, Songs Wanled Free Reconding Publehing.
Broadway Music Productions. Box T438PM. Sarasota. FL
JIETR

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORMONS. NEW, USED, Eleciric, etecironic Concarti-
nas, Burion Boxes, Hohnars. We buy, 5e, Trade, Exchange.
Credit Caords  accepted. Call, Wrile lor brochures.
CASTIGLIONE AGCCORDION, 12644 E. 7 Mila, Detroit, MI
48205 313-527-15951-800-325-1832

PIAMOS. PLAYERS, PUMP DORGANS. Rabuild and repair.
Catalog of "How-To" books, 5200 irefundable). “estal
Press, Viastal 11, New York 13850

MTERMATIOMAL YICLIN COMPANY, Catalog for msiru-
mant makers. repairers. Imported lonewood. fools, var-
nishes, parts, accessorigs, strings. cises, European in-
struments, bows. Assemble yoursel! viodin and guitar kits.
Catalog $100 includes 10% discounl cerlificate. Dept.
IM, 4026 W. Betvedera Ava.. BaRimore, Md. 21215

VIOLIN, GUITAR, etc. making maleriale, scosssones,
books, Catalog, 51.00 imernational Luthiers Supply, Box
SB03AT. Tubsa, OK T4158

ACCORDION Top Brands, Cordovax, Buy Direct Tremen-
dous Discounts. Trades accepted. Free bmochure PM,
Accordion-0-Rama, 16 Wesi 19th Street, Mew York, NY
10011, Flhvena 212-675-0089.

INSTRUMENT Kis! Build Appalachian and hammersd
duwlcimens, banjos. mandoling. even harps, harpsichons
Free Calalog. PM Hughes, 4419 West Colfax, Denver, CO
BI04

PLAY CHORD PLAMO in len days! Free prool. Keyboard
Setudio D12, Box TO0. Madiord, Oregon 97501, (503) 664-
6751,

LEARM rmissic instantly’ Teach yoursel! courses. Amaze
your friends! Catalog. Davidsons, &7ZTPMM  Metcali,
Shawres Misshon, Kansas §6204

STOP Smoking For New Year! No gimmicks. Bookisl
outlings LAtimate Secrats ~ YOU CAN Stop. 3325 1o: NIDI
Publications, P.0. Box TO2-5A, Saraloga Springs, NY 12066,

HOW TO WiN Prodessional Secrets
Fevealed! $3.00. 123 Birch Blvd,, Sadona Ariz. BEZ3E

EASY! Leam 1o develop your basic skills. Fres inlorma-
than. Resding Skills, Inc., 9350 Corporate Hills, Box 7E0896,
Wichita. Kansas 87278

EDUCATION & INSTRUCTIONS

TERMPAPER assistance. 15278 papers avaclabba! 306
page chlilog- rush 52 00 Research, 11322 Idaho, #206ME,
Los Anpeles, 0025 (213) 4778226

BECOME A PROFESSHOMAL real eslate appraiser or
property manager, 1-800-273-4542

EXTEMSION And Post-Graduate Awards in Philosophy,
An, Science, Botanic, Medicwns, Homeopathy, Radionscs,
and others. 30 subpacis Curricular free (airmadl $1.00 refund-
abde), Aegistrar, Sussan College of Technology, Highfield,
Danehill, Sussex, England.

UNIVERSITY DEGREES By Mail. Accredited Bachelom,
Masters. PhD's. Free Facls Revealed. Careers-PM12, Box
AT0B86. Tulza, OK 74147

PLANGC TUNBMG PAYS - Pana funing - Elecironic argan
sarvicing. Learnad easily at home. Free bookiel. Niles Bryant
Schood, P.0O. Box 20153, Sacramento, CA 95820

HANDLE YOUR OWN LEGAL AFFAIRS. Be a Paralegal.
Accredilad Alorney Instructan. Home Study. FREE CATA-
LOG. Soulhern Carear instiute, Drawer 128PA-2158, Boca
Raton, FL 327 (407) 368-2522

FREE 1868 CAREER GUIDE. Earn maore maney with
Success Proven Correspondence Diploma Courses.
Granton Ingtitute. 2834 Adsdnide Streel, Wes! Toronto,
Canmda. MSH 13

BELL'S BULDING MAINTENANCE SCHOOL, 11184
Anfioch, Suite-123, Owertand Park, Mansas 88210
LOCKSMITHING, Universai  School  of  Mastar,

Comespondence and Shop Traiming, Box 214B52FM,
Sacramento, CA 95821

AFETWLMWFWEIHMTTW our Clas-
wlied Secton’ N coats only §7 95 per word. And, W you wish to
run all o part of yaur ad in bold capilad lethers-you can do so for
s Wil as $1.00 per word additionai. Act ietw! Send your ad
la: POPULAR MECHANICS, CLASSIFIED DEFT., 24
WEST 57TH STREET, NEW YORK, NY 10018

MACHINE TOOL MECHAMNIC ‘Working Knowledge of
Froumatics, Hydraulics, and Elecirics Prefered. NY.C
Location. [212) 226-5358. Lasry.

AUSTRALIA WANTS YOUN Big Pay! Transportafion!
Hewes! E t Handbook—=22 00, International, Box

DETECTIVE Howme Sty Course. Fres lapal pin, cartifi-
cale, greal future. Professional nvestigator School, Dept
CP, P.O. Bax 41258, Log Angeles, CA 90041

“JET'GAS TURBINE CAREERS!" Homestudy - theory,
mginigranca, gverhayl - Diploma awarded. Amencan Jel
School, Department PMB5. Darby. Montana 59828 (406)
348-3100.

FULLY APPROVED UNIVERSITY DEGREESH Economical
home study for Bachelor's, Masters, PhD, FULL AP-
PRAOVED by California State Deparimant of Educabion.
Prastigious faculty counsets for indepandent study and iifa
expanence credis (5,100 enrollad students, SO0 faculty).
FREE INFORMATION—FRichard Crews. MD. (Hareard),
Pregident. Columbia Pacific Liniversity, Department 2E80,
1415 Third Street. Sar Rataal, CA 4504 Toll Free: [BO0) 227-
0119; Caldornia: (BOD) 652-5522; or (415) 45531850,

FUNERAL SERVICE - homesiudy - 4 monin CERTIFED
MOATUARY TECHMICIAN program FUNERAL SERVICE
INSTITUTE. Boux 1164, Dearfisid Beach, FL 33443, B00-323-
5532

SUPER-INTELLIGENCE! Amazing mesults guarshised!
Info. EDEMP, Box 607, Adelanio, CA B2301-0607

PARALEGAL DEGREE. Atormey Instructad. Earn A8 and
BA. Homa study. Amencan Paralegal instituse, 21445 1100
#150-194, Salt Lake City, Utah 84106

BE A RECORDING ENGINEER; Train at howme for High
Paying—Esciting Careers. FREE Information.  ALDIO
INSTITUTE. 2174 Union 5t Suite 221, San Francisco, CA
123 .

SCHOOLS

HIGH SCHOOL AT HOME, NO CLASSES. Low monlhly
payments. Inlorrnation free. Our 9010 year. CaM 1-800-226-
5600 o wiile Ampncan School, Dept. #3485 850 E. S8th S1.,
Chicaga, H. 80837

WORLD WIDE COLLEGE OF AUCTIONEERING, INC. (for-
medly Raisch) Term scon. Free catalog. COL GORDOM E
TAYLOR, Box 949, Dept 19, Mason City, 1A 50401 515423
5242

BASIC Investigalon Training Home Study Write: Lion
Investigation Academy. 3161 Shakespears Ad.. Bethlahem,
P& 18017, (215) 868-2637

EMPLOYMENT INFORMATION
et ——
BECOME A FIREFIGHTER! All the secrets and infosmation
you nesd o know. Work only 10 days & manth, retire al 50!
$10.75. Firefine Producis. Box 70185, Station 0. Oakland, CA
G412

ROCKY MOUNTAIN WEST. Tha jobs ang really here IF you
can find them Sample data 3205 Cresirdge Dr,
Farmingeon, Mew Masico BT401

JOBS| Fedoral, States and Public. Al ptcupations! All
sialek, now hiring.  Information 500 Natonwide
Emplayment. Box 507, Cendral, IN 47110

19107-AZ, Washington, DT 20006

CVERSEAS 225000 - 75000+, Froe

. Raport!
Empioyment, Box 19760-AZ, Indianapolis. I 46218

HOME JOBS availabhe Naticrwicea! S200.00 Weakly | Wrils:
Jobs-15. Box 7O, Earfion, NY 12058

GOVERNMENT JOBS: $18,040 - B50 2304yr. How Hiring.
Your Area. (15805-687-6000 Ext. R-20024 for current Fadaral
ligt

OVERSEAS EMPLOYMENT OPPORATUNITIES! Latasi |5-
fermation. Incisdes Free Australia Report. $5.00. Cverseas,
Box 59702, Washinglon, DG 20012

BE ON T.V. Many neaded for commercials. Cashing o,
(1) BOE-G87-8000 Ext. TV-20024

FOR INVENTORS

PATENT AND DEVELOP Your Invenion. Regisiersd
Patent Agent mnd Licensed Professional Enginesr. Send
for FREE PATENT INFORMATION Every Inventory Should
Have. Richard L. Miller, 12 Parkside Drive, Suite M, Dix
Hills, NY 11746 (516) 4959-4343

LEGALLY protect your invention 2 years - $6 guarantaed
Dataits $14 55 Federal Fact Fingers. 1265 National Press
Building, Washinglon, D.C. 20045

FREE nalp for invenors! Mo chasge for recording forms
and evaluation, AMikated Inveniors Foundabon, 2932-M
Bijou, Colorads Sprngs, CO B0S0S, ar Toll Fres 1-B00-525-
5885,

IDEAS, inventione. technology wanbed! Induslry presenia-
tiorvnationad eaposdion.  1-800-288-IDEA.  ISC-PME, 803
Libmrty, Pittsburgh, Pa, 15232

REGISTERED PATENT ATTORNEY Washanglon, D.C.
Subuwen Donald A Kettiestrings, 414 Hungerdord Deive,
Rockvika, Maryland 20850

PATENT IT ECOMOMICALLY! Froe datails Licensed
dante 1950, Raner Associates 2008 Fondulse, Richrmnd,
WA 23228,

INVENTORS! Can you patent and peolil from your wea?
Call or write lar your frea infcrmation package. Over a
dacade aof BEIVICE. AMERICAN INVENTORS
CORPORATION, A2 Broad Sireet, Dept PM, Westheld,
Mastachuselts G086 1-800-238-5658. In Massashuseis or
Canada call (413) 568-3733.

INVENTORS Confused? Dur information packed bookiet
will Save pou hundreds on research and aflomeys. $12.00.
Be Informed, P.O. Box 1812, Elk Grove, CA 5624

INVENTORS! KMNOW oW
LOW COST patent searches. Mon disclosure. 48 hour
trnaround. Informatson Servces Co. 135 Cheatnud 50,
Bridgewater, NJ 08307 1-800-B25-2092

BUDGET Patant Searches—Wholesale Prce For Multiples
Searches - 1-B00-432-5683

HAVE YOUR INVENTION MADE OVERSEAS. Woarld
Trade, Box TBY, Adelphi, MD 20783

JOBS, CRURSESHIPS, TLMGS, SHIFS, RIVERBOATS, OiL-
RIGS: Women-Men., Work month-Home month. USA +

RAMESTHESIA, Aadionics and Dowsing, Books, Courses
and Equipmenl Electronic Homoeopainy Equipement, Nllus-
‘trated 76 Page catalogue Free (aer mail 3 dolkars) Establshad
over 40 years. Bruce Copen Laboraiores, Highfield,
Daneghill, Sussex. England AH1T? TEX. Tol-0825 750214, Fax
DEZS-TRO0OT Telex 952448,

PARALEGAL GRADED CURRICULUM. Approved ine
depth trainng by corespondence.  BLACKSTOME
SCHOOL OF LAW: 100 years of legal trasning. Write for froa
catalog. P.0O. Box 790808, Depl. PM, Dallas, Texas 75373
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[ Infor £3.00. Manire Employment, Box 27,
Cantral, N 47110

MARKET YOURBELF Guaranbesd Manual lands jobs.
$10.00. CareerGuide, P.0. Box 172, Wateriown, Connechicut
0672

HOW to choose the right job or career. Find happiness,
success £3.95 Hilkcres Publeations. Box 24674, Lyndhurad,
Ohic 44124

MARKET irwentions yoursatt. Eiminaie middisman, guar-
anbesd! Alternative Markiting Newslatier, RS, 8785p, Twin
Falia, i B33

INVENTORS: Froe information on oflgring your imeention
Tor zake. Kessher Sales Corparation, G-5-Fl, Fremanl, Ohio
A342

MARKET YOUR INVENTION Couwniry Plastica, is able o
Injechion mold your idea inbs realization, plus sssstence in
marketing. Low volume prodwection al reasonabéa rates. 1 oz
to & b8 pars. Counlry Plastics, o, 32001 Rd, 228,
Woodlake. California 53286, (209) 587-2556

AUSTRALLAN OPPORTUNITIES! Intormatisn On Cauntry,
Emigration, Employment. $4.00. Mascar-A, Box T367, Sdver
Spring. MD 208907

INVENTIONS ressarched, developed, miskeied. Fres in-
formatron. Mabonal ventors Consultants. Box 533, East
Morhport, MY 11731



INVENTION MARKETING. FREE INFORMATION. REFRE-
SENTING MANUFACTURERS. Patmari, 77 Fulton, 280,
Financial Destrict, NMew York, NY 10038

RAY-BAN SUNGLASSES. Genuine Ray-Ban Sunglasses,
the world's finest sunglass, by Bausch & Lomb al GUARAN-
TEED WHOLESALE PRICES. Call for free color catalog or
with model name, numbar or descriplion. Call Sunglasses
USA at 1-800-USA-RAYS.

INVENTORS! HAVE AN IDEAT Don't know what to do7
Cail A for free information kit Toll Fres in U.5. and Canada
1-800-225-500

INVENTORS: If you have an invention for sale or license.
write lor Iree bookle! explaining how we can help you
Kessler Sakes Corp., C-54W, Fremont, Ohio 43420,

INVENTORS! Idea Search baing conducted by DG based
firm. Call: APSI 1-800-888-6088 axt 28

REAL ESTATE & FARMS

NEW FREE CATALOG . . Top real estabe values nation-
wide, lull-color Premier Proparty section | . . Free lllusirated
property brochues also available. Gall or write today!
UNITED MATIONAL REAL ESTATE, 4700-PM Belleview.
Kansas City, MO 84112, Ph TOLL FREE: 1-800-999-1020.

MORTGAGE LOAN REJECTED?

LEARN how io BUY HOMES WITH LIMITED CREDIT,
which buys are best for you. which loans are best for you,
and how thaso loans work, Also lparn MONEY SAVING tips
on buying and sefling your hame of Bube. This book could
SAVE YOU HUNDREDS OR EVEN THOUSANDS of dollars
with its first use. 58.95 MES Pubdishing Co., 12931 Ceniral
Expy. Ste. 318P, Dallas, TX 75243, RAush $A95 30 DAY
MONEY BACK GUARANTEE, if not satisfied

WATCH REPLICAS! Lowast prices! Warranty| Goldplated!
Exact waight! Call [404) 963-3U54

TAKE NO CHANCES, Deal with cldast, most relable firm
in old gold business, Established in 1934, Wa buy Gokd,
Silver, Platinem, Diamonds, Highest Cash. Free informa-
fion: Aose indusiries, 29-A East Madiscn, Chicago B0E02

QUARTZ CLOCKWORKS, ACCESSORIES. &2 Catalog,
rafundable firs! arder. Instruments Serdces (PR, £33 South
Arch, Janesville, Wi 53545, (608) 7550893

CAR STEREQ'S Equalizers, Amplifiers, Speakers, Wool-
ars, Tweapers, CB Radio, Radar Deteclors. Much More,
Catalog $1.00. Soundweaves, RD 10 AL, 206, Vinceniown, K
08088, 1805) B55-1950

TREABURE—Locale quarter mile away with ulima
sensitive locator—brochure free. Research Products, Box
2T0ZTO-AMEC, Tampa, Flgrida 33638

ADVERTISING AGENCES, ADV. SER.
MAINLING LISTS

MNEW ACTIVE MAMES! MIXED STATES! IMMEDMATE
SHIPMENT Adhesive Labels. HOTLINE Opporiunity Seak-
ars 500525, 1000540, 2000/£70. OTHERS! Advon, Drawer
B2, Shelley, D B3Z74. VisaMC/AMEx 1-800-052-3868,

TREASURE Finder Locates Burled Gold, Sever, Coans,
Treasures. Free Catalog. Retco, Box S30838 PM. Houston,
Taxas 77292

FIMD Oid Coins, Jewalry, Godd Nuggets. New Patented
Revolutionary Device. Free Catalog. Gardiner Elecironics,
ITITW M. 35th Ave., Suile K, Phoanic AZ 85017

MAKE MONEY SELLING TO OUR LIST OF OPPORTUNITY
SEEKERSBUYERS! We Supply Mames of ACTIVE PROS-
PECTS! Adbasive Labals. GUARANTEED 500752500 1000/
540.00 200057000, JA Enderprises. 117 Shannon PMI2,
WVicioria, Texas TTH04

PLASTERCRAFT . . Profitable Home Business 3000
Molds Awailable. Details. Lynnetie, 825'C Mentpark,
Meniar, Chio 44060,

GUARANTEED, Freshast opportunity soekers, peelstick,
200813 500518, 10008525 JAD Labels, P.O. Box 18,
Stratford, CT 06497

RESPOMSIVE Mailorder Buyers Lists! write: Diane
Brannon, 2813 Lakeshore Dr., Aflington, Tx. 76013

FT. SMITH Auciion School FL Smith, Ark 72903,
Feaident & Home study, Veteran Approved.

FREE Information Starter & Allernator ReSuilding. Box
422, Seymour, TH 37865

FREE Brochures. Repair Air Conditioning. Refrigeration,

Gas Heating, full instructions. Doolco, Ino., 11282
| D0 THE WORK, YOU MAKE THE MOMEY. Send SASE for
mm,ﬁ.mm“mﬂo:s ET:MI - ?Nm": E‘:‘;"éﬂ';‘;;ﬁ packe!. Oallon Industries £, P.O. Box 268, Gaithersburg, MO | 300dnight, Dallas, Tx 75220,
for current repo list 20877 SALESMEN DIST

REPOSSESSED hormes fram Gov'l o 51.00 plus repairs’
taxes. Mationwide! Also lax properiies. 216-453-3000, Ext
HEZ

SAVE as much as tens of thousands of dollars on home
morbgage withow! refinancing. Free infarmation. SASE ta:

Morigage. 4611 Najacht Rd., Sheboygan, Wi 53081

MONTAMNA LAND

100 acres starting ot $29,900.00 in Moniana - a stale where
you can hunt irophy elk, deer, moose, anlelope, Iurkey, &
fesh lamows blue nibbon trowt streams. Insured titke, warranty
deed, excellant ownes financing. Free color brochure - 1-
B00-252-LAND. Yellowsione Basin Propertes, A Pafien
Company, 1118, N, Tth Avenue, Dept. PM, P.O. Box 3027,
Boreman, Montana SA772-3027. (406) 587-5469

EXPORT-IMPORT

IMPORTEXPORT. Free details on home based business!
La Cross Books, 19924 Suburban Ave, Suite 122PM, 51
Paul, MM 55119

INCORPORATE
TAX Free Nevada, Privacy, anonymity, prolection [beals
Dl ) Even il you ane already inconporated, graal benafits Tos
you. Also ollice and services. Free literature—call or write:
Laughlin Assoc., Inc. in business for over a decade, 1000 E.
William, Carson City, Ny 85701, 1-800/'648-05968.

INCORPORATE withou! legal fees’ Free booklet tells how,
inclsdes forma Call Harvard Business Sarvices, now BD0-
H5-CORF

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE Fonts, Hand Printing Prosses, Holt Stampars,
Supplees. 120 Pages. 3200 Deductible firsl order. Acme
Type. 1720 N. Marshheld, Chicago, B0622

TYPE for printing. Catalog §1.00/deductible st order.
Cuaker City Type, FLD. 3, Bex 134, Honeybrook, P4 15344

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Eam
woekly commissions showing our exciting line of Calendars,
Pens, and other popular Adverlising Gifts. Prompt, persanal
senvice from AAA-1 firm Owr 798h year, Mo experisnce
necessary. Mo investment or Collections. Set your own
hours, Full Tima Potential! Write to: Kavin Peska, NEWTON
MANUFACTURING COMPAMY, Dept. GPMCIZ Mewton,
livwa 50208

MAKE MOMEY IN SPARE TIME. Earn Generous coOmmis-
8008 8% a subscripbon sales representative for leading mag-
azines. Forfull details and instructions, send this ad with your
name and address to; POPULAR MECHANICS, Dopt. AB-M,
250 'W. 65th 5L, New York, NY 10019

IMPORT-Expar opporiunity, profitable world-wide, mail
arder business from homa, without capital, We ship plan for
i rigk examanation. Exparenca UnNNBCESEary. Fross thﬂl'l.
Malkingar, Dept, N2TOC, Wopdiand Hills, California 91367

HONG KONG, TAIWAN BARGAINS! Secrel Conlacis,
wrile. EGAM, 1707F Ballingar, Eau Claire, Wi 54703

BARCO Type Founders. Type and Rubber Stamps cata-
logue. Mail $2.00 mifundable on first order. PO, Box 1011
Bensarville, 80108

PLASTIC BAGS

SMALL size resealable lisi LSASE. Bagman, Box 466-C,
Georgelown, TX TAEIT

BUY IT WHOLESALE

MAKE RUBBER STAMPS. Highly Profitable. Free Details
Slamper, P.O. Box 22809 (GX), Tampa, FL 33622

YOUR address printed on gummed and seif-slick labals
Sond SASE for cirgular, Barbara's Madlbox, Dept. P, 1200
Aober! Hardeman Ad. 24 Winterdlle, GA 0683

BELTS, Buckles, Key Tags. Hat Tacs. Jewmiry, Morg,
Complete line fast sellers. Big Profs. Complete desler set
up. Colos calalog $1.00 (refundable). Anchor, Box 3958-
PMR, Morth Provedence, R 02811

MAKE rubber stamps—big profits. Complete supply and
equipment catalog with ingtructions. $1 deduclible with
order. Star Slamp Supply, 1720 N. Masshlield, Chicago
BOEZ

WORLDWIDE BARGAINS . . . Impans - Dropship - Close-
oul - Surplus - Freebies - [Stampad Ervelope). Marmess,
Bax 1TT1TPM, Highland, nd. 48322

VACUUM CLEANERS "Discount Prices” New Rainbow
549995 Kirby, Filter Oueen, Panasonic, Royal, Oreclk
Details: ABC Vacuum Warehouse, 6720 Burmed-PM.
Austin, TX 78757

CLOSEQOUT Jewelry & Craft Supples. (Catalog 25¢)
Aoussels, 107-1631 Dow, Arfingion, MA 02174-T199

CLOSEOUTS! Discounts! Below Wholesale! Fresbies!
Information'stamp: DDN, Box 20152, Fendale, Michigan
Ll

400,000 BARGAINS Balow '‘Wholesale: Many Free! Liqui-
dations . .. Closeouls . .. Job Lots . .. Single Samples. Frea
Details. Barganhuniers Opporunities, Box 1408-A, Holland,
Michigan 49422

PRINTING Presses, new and used supplees. List $1.00
Tumnbawgh Printers Supply, Mechanicsburg, Penna, 17055

PROFITABLE Businesses for sale by owner. Affiliaiec
Business Cohsuliants 718-630-8188.

“JUNKED TIRES™! §1.00 Pownd T Send stamg Le Vallays.
Fountasn, FL 32438

FREE Repor: Financial Opportunities! Millsons Made
Giasn Waalth Fart-Time From Scratch. BOSS, Box S30T6PM,
Lafayeite, LA TOG09-30TE

$1800 FROM $10 WD Details plus sample 5 - Satisfac-
tion Guaranteed Alcraft, Box S40-P2. Alexandria Bay, NY,
13607

ENTREPREMEURS - publication - “Daing Business With
The Federal Government” £14.95 Federal Facl Finders,
1265 Malional Prass Budding, Washington, 0.C. 20045

WORK AT HOME, Last year | made over 5108.000. Mo
Boss, Easy, Pleasan! Work. Free Information. Lifestyles,
Lock Box 243, Waldord, MD 20601

SAVE money on 1881 printing! 24 hour shipment! Send for
FREE PRICELIST. Budget (BE). 1820 West JeMerson,
Springfield, IL 62702

INCOME DISCOVERY! Famous PHD. scientesi reveals
high-income discovaries anyone can use 1o achsve waalth,
Frese Facts: Wingate Associates - Dept. P12, 2575 Lucy Lane,
Wanut Crees, CA B4585

CHNCK Copy Printing. Low Prices. Write: Nationwide, 614
Radh Main, Bloomington, llinois 81701

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

MAKING IT RICH in the 1980's-1980's! Freo Datails:
Douglas, Box 40403, P12, Ralsigh, NC 27829

MAILORDER OPPORTUNITY: Start profitable home buss-
ress without sxpensence or capital, Information free. Mail
Ovder Associates, Depl. 674, Montvale, NJ 07645,

HIGHEST CASH for Gold, Jewslry, Gold Teeth, Rings,
Dinmonds, Walches, Silver, Platinum. Mail Articles Today.
Fresa gitt with information. Chicago Gold & Precious Matals,
10 South Wabash, Dept. 458, Chicago, G602

EARM MONEY sslling Gold and costume jewslry, rings,
walches-Buy Direct. 130% Below Retad. Catalog $1.00.
Anka-PM. 30 Greenwich Ave., Warwick, Ri 02086

CLOCKWORKS, wood clock blanks, rockhouwnd supplas,
beit buckles, cut stones. atc. Wholesale catalog 25¢. Eloxite
Corp,, B0&Y2 10th Strest, Wheatland, Wyoming E2201

INCOME MONTHLY! Work when you wand. Information
£5.00. Awaritt, Box 17013, Indianapolis, 1M 46217

MAKE A GOOD LIVING, Work al home. No nonsanse
Dotails, Barry, Box 98654, Oklahoma City, DK T3143

|Continwed on next page)
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BLUSINESS OPPOITTUNITIES
Mmﬂﬂﬂl

EASY MARLORDER - 5 big mongy businesses. Detmls, Rita
Jackson Associafes-2, Box 1028, New Canaan. CT 06840

51,000°s WEEKLY! MAILING FROM HOME. IMMEMATE
OPPORATUNITY! LARIGEY PUBLICATIONS, 126 RAPPA-
HANNOCK STREET, WARRENTON, VA 22185

RECYCLE METALS. NO, NOT BEER CANS! Easy 54584
weakly! Froe information. Recycler. Box 1214, Franklin,
TH 3T085-1214

HYDRAULIC JACK REPAIR MANUAL, CATALOG $10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWMNSWVILLE,
TEXAS TESZ0-415T

SCAEEN PRINT T-SHIRTS. inaxpansive kils. Frea Details.
T-Printer, F.0. Box 23991 (GC), Tampa, FL 33623

MAKE Rubber Stamps. Highly Profitable. Frea Details.
STAMPER, P.C. Box 22609 (GC), Tempa, FL J3622

PROFITABLE Gold Foil Printer, Personalze busingss
cards, pencils, matches. Fres details Goldd, P.O. Box 24986
{GC), Tampa. FL 33623

BUMPERSTICKER Printer. Chaap, Simple, Portabils. Free
Details. Bumper, POB 22781 (GC). Tampa, FL 33622

PLANG Tuning quickly learned with home sludy courses
Diploma granied. Armarcan Tuneng School 17050 Teller
Dirive, Morgan Hill, Calif 98037

EARNINGS Linlimilad! Mal sur buerglar alarm adveriss-
menis from home! FBM Merchandising Box 53314,
Chicago, linais B0GS5S

$40,000 ON "2 ACRE| Mew Hydropaonics - inexpensive.
pleasant, practical! Free inlormation. Robin's, Box 1214,
Franklin, TN 37T065-1214

VEMDING MACHIMES. Mo seling. Routes garm amazing
profits. "Big Catalogue FREE" Parkway Corporation,
1930 PMB Groensgring Drive, Timeaum, Maryland 21093

LEARM Sewing Machine Repmring. Men, Women.
Lucratve Profits. Gresslin Corespondance School, Box
5104, Spancer, lowa 59301,

PREPARE Tax Returns, Eam high fées, dignified work,
Train &t home. Accredibed Program. Nabional Tax Training
Schood, Monsey, 2NV, New Youk 10852

ASSEMBLE wooden novelties al home. We pay 523288
weokly, No experience. SASE Walpine, Box G50M,
Peallas Park, Fl. 34664-0680

EXTRAA INCOME. Assemnble products al homa. Mo gxpan-
ance. Delails. 1-813-545-043. Ext. 658,

VINYL'S Whaea the money is! Professlonally repair, rein-
ish, recalor furniture. car tops. Cuick, sasy. Two small §20
jobs 8 day earn you $1,000 a month, Homes, cars, offices,
reslawrants, unlimeted customerns. Stan saming atter & lew
days practice. Dedails frea. VIP, 2007 Montrose, Chicaga,
BOG18

§382.00 From Square Fool Plywood, (Huge Cemand)
Revealing Proofl §$1.00. (Refundabls). ‘Woodwin,
Bridgewaler, Mass 023242200

MAKE MILLIONS MANUFACTURING BATTERIES ! Sup-
plies available. Everlast, Box 365, Bogota, MJ 07603

ASSEMBLE Elecironic parts. W supply componants and
instructions. Mo sxpariance. Write: Southiech Elcironics,
Box 28217-P, Kenneth City, FL Z37T08.

MATION'S Best Howme Buginess Opportunities. Subscop-
tion frea. Sand name. address, zip 1o Spare-Time magazina,
Dapt. C2-228, 5010 West Oklahoma Avenua, Mitwaukae, Wi
53219,

5300 A DAY Taking Phone Onders. Paople call you. 1-602-
7301374 Ex1. L1

FREE INFORMATIONIY Ewerything Balow Whoiesale,
piant wrague gift catalog. Import, 9715 Lawndale, Kansas
City, MO 64137

5300 A Doyl Taking Phone Ordars. People call you. 212
B24-1320.

EASY! EXCITING! MOST PROFITABLE! Home Busmass
Opporiunites. Inquire Now! FREE! MILLIONS, 4233-MEB Oak
Dirtwa, Rhinelardar, Wi 54501

$100,000 & year! Small invesiment, pleasant clean work
raising wonms! Frea information. Rivarview, Roule Sik. Box
G565, Mankaio, MN SE00N

SUCCESS! Money' Power! You can have |1 all. Free
Eerature. St Thomas, 84-P Spring, New Britain, CT 06051

200 daity crafing “PVEC Furniture ™ True! (Free) detadts.
PYC, TTIPM, Battle Ground, Washinglon S8E04-0771

LEARM Goid, S#var. Platinum Scrap Racycling Business
Fras information: Recycling, Box 112180, Rana, MY BI510-
1216

$2000 WEEKLY possible wilh thss new, unsgue business!
FREE miormation. Great Scolt Publishing, Dept. P-31068,
103A) Grouse S5t MW, Coon Rapids, Mn. 55433

$400.00 FROM OME SACK CEMENT! Huge demand. Bag
prodits. Picture Proof 51.00 (Relundable). Brnco, Box 1082-
M, Haspenia, CA §7345,

GET paid for clipping newspaper ibems $2-525 EACHI
RUSH BSASE. Tri Tech Systems Inc., Box T6P. Childs.
Maryland 21918

BiG MOMEY WITH YOUR COMPUTER. Greal new busi-
ness. Tanget, Box 3103, Mashua, NH 03061-3103.

540 - 10AHOUR. Amazing breakihngugh process restores
Burned And'Damaged Counlértops WITHOUT REPLACE-
MENT. 2 hours'day earn $30000ear, Milkons of spart-
mems, homes pay profits immedeately! Free Information
REMEW, Bon 9800-PC, Vancouver, WA G8ES0

MAKE BALLOON AMIMALS. 5400 Woakends! FREE SAM-
PLES/NSTRUCTIONS: Funnyman's-PME1Z  Box 250,
Alexandria Bay, New York 13607

£25,000 LOANS INTEREST FREE! Secred Federal law
WIFES OUT DEBTS! Details FREE!! MoneywiseB. Box
636679, Margate, FL 33063

GET FICHI Sacret law smashes debis—brings Cash,
Credil! FREE report®! Wealthkit'B, Box 4038 Pompano, FL
R box

CLIP newspapar itams—352 - §25 EACHII FREE Repon!
Clippings8, Box 5105, Pompano, FL 3083

DEALERS FOR NEW PRODUCT—FT, T Siding track
kits for pachup trucks & caps. Sell 1o truck ownar. dealers,
ete. Shoe-A-Cap, Inc., Box 866, ML Lawrel. M. 08054, B0S-
267-B656

FREE DETAILS - EXPEAT REVEALS How lo get rich
barying and sslling foreclosure properties. Box 50008, £412
Danville, CA S4528

HUMNDREDS weakly sasily Assemble PROVEN producis in
your Spare time. Mo experience. Free Brochure. Counci,
Baon: 2227, Sikvarciabe, WA 08383

MODMEY From discarded tires! Stamp. Browna, POB 6,
Paragon, Indiana 46166

MAKE BIG MOMEY REFAIRING WINDSHIELDS & Plate
Glass! Up 1o 550,000 yearky? in ULSA o Canada call TOLL
FREE 1-800-321-2537 for valuable FREE repor. Glas-Weld
Systerns, Box 5755012, Bend, OR 97708

MAKING EXTRA MONEY MADE EASY. FREE Subscrip-
bon 1o Opportunity Magazing offers hundreds of proven
wirys, Winta. Oppanunity, Dept. 034, B N, Michigan, Chicago,
IL BOGOZ.

MILLIONS Metd LoansCredil! Cash in with your own
prestigicus money corsulbing business. Mo educational
requitaments. Stan part-time. 104=ar-old national firm pro-
vides training. support. Free valuable report, PFA. Box 697-
PH, Dana Point, CA 92628, (T14] 240-0405 X104-PN

LEARN MIRADAR RESILVERING froo
Sihvarcraft, Box 127, Lansdowne, PA 15050,

ASSEMBLE PRODUCTS AT HOME. Many opportunitias
paying Migh Weekly Profits presently awilabbe witheurd
investment. Wrie: Businesses, 928 Boghion  111h,
Brooklyn, Meaw York 11235

$10,000 MONTHLY Taking Pholographs ai Homa! Call
reconden message. (309 674-8155

MAKE YOUR DREAM COME TRUE. EARN §50.000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-826-8521 OR
WRITE: THE GLASS MECHANIX INC,, 10970 NW 47th §T.,
SUNRISE, FL 33351

14847 HOMG KONG-TAIWAN Froducts Cheap Seall
iots. Some samples free. Harbor, Box 1T1SPM12. Yuba
City, CA 55592

RECOMDITION BATTERIES! Easily Eam Hundreds
Weakly. Unicld Secreis. Free information. Batbary Cuthet,
Blox 33008, Hickory, N.G. 28603

COMCRETE Block Machines: Catalag 51.00. Route O,
Beox 3740, Rapid City. South Dakola STT02-3740

£1,000 WEEKLY AIR TOOL REPAIRMNG. instructions
Parts and Tooks Wholesale Free Datails, Box B34, Wichita
Falls. TX TE304

infgermiption,

GET into the mest unique printing business in the world
Start frorm youwr haemie an a Tull or par tire basis. Print in (ul
ealar on pager, labrice, matass, aerylics, mylars, ete. Call toll
free: 1-800-223-1596. Case Equipment Inc., Rt 4, Turmer
Plaza, Maine MZB2. Ask John Sullivan absul our free Maine
Trip.

51,0005 WEEKLY!! MAILING FROM HOME! immediate
opporiunity! Mo Obligabon! MLG, Box 3559PM, Danbury, CT
83

$1,000'S POSSIBLE. FREE. Stamped envelope: Progress,
Box 83248, Los Angeles, GA 90083,

MAKE High Profit. Hot Selling Licenss Plates, Signs.
Vaeumagic. P.O. Box 24886 (GC). Tampa, FL 33823,

20 POPULAR MECHANICS

ALUMINUM SCRAP - Recycls Yourself- MAKE UP §25.00
POUNDY FREE information: indusirial-PMB12, Box 127,
Amxandrin Bay, New York 13807

$300 - 5500 weekly—AT HOME! Mo gimmacks - Details
FREE!| homeworkars-B. Box 636679, Margate. FL J3063

FREE INFORMATION. Home businesses. Unlimdled in-
Gome. Very low start-up costs. High profil mangin. Gem
Markating 1-800-541-DO00

MAKE HOMEMADE BOOKLETS. I've earned $187.000
wilh mine. Free information. Faelcon, PO, Box 5320,
Savigrvilie, TN ITBE:

5001 Moneymakmg  Opporunities! Fres  Catalog!
Dyrimics, Box 180396, Aknon, OH 44305,

MAKE 2 1o 3 times your cost on hundreds of products.
Frisg intormation. Movelty & Gif Genter, 94-356 Ikepono PL,
Waspahu, Hawaii S6THT

EASY MOMEY. HOT BUSINESS. Detalls 55 Buckan Co-
op.. Box 412-PC, New Haven, CT 06513

MANUFACTURE ELECTROMM EQUIPMENT M YOUR
harme far thee Army, Navy, Alr Foroe, and MASA. Wil supply
plan. Imexpensive easy lo bulld sguipmen. Govermmen
pays $4.000. Cost 10 you $800. Prolit $3.100. Send $10 to:
SUBCONTRACT RAD, 136-31 233nd Gtrest, Laurgiton, NY
11413P8. Alention: Wilner MNaw.

HOME BABY SHOE BUSBINESS. Potential
untimited. FREE ihusirated literabura. NBPM, Box 1904,
Sebring, FL 33870

FREE DEALERSHIP-SELL MAILING LISTS! Compiate pro-
gram free! PCW, Box 1302PM12. Valley Stream, NY 11562

UNLIMITED EARMINGS| Exclusive Distributors wanied
inmisdiately. Froe Brochure, Impex Products, Box 1328
Lewnsion, N.Y. 14082

£200 daily reclaming “Diecarded Cor Batteries.” Eagy!
{Frea) datails: Batteryman, TTIPM, Batile Ground,
‘Washingbon B8E04-0771

GET RICH QUICK SCHEMES?T Ask The HDG, S048 Mid-
crown, Suite 32R, S5an Antonic, TX, T8

SIMPLE UMIQUE BUSINESS has aarmed me 5218000,
Frem indormation. Gulf, Box 6329, Evansville, indiana 47719

BATHTUE REGLATING, product sales, sarvice and train-
ing. Call Unigue Coatings Corp. (404] B45-0072.

FREE LONG DISTAMCE PHONE SERVICE FOREVERI
COMPLETE DETAILS §1. TPM. Box 66548, Log Angeles, CA
S0EE

EXCEPTIONAL OPPORTUNITY.

100,000 Annually learning prestigious hoan brokerage
business. Mo sxpenence reguered. Start immediately full’
EEMim. Amenscan Fidekity, Driwar G0670-P12, Charlesion,

Z18

WRITE YOURSELF WEALTHY! Surpnzangly Easy, Guar-
anteed Fres Information. inksinger, Box 356, Capitola,
Cadifonnia BS010

GET PAID for reading books! Write: Pase - BT4, 161
Lincolmeay, Morth Aurcra, L BOS42

START MONEYMAKING WOODCRAFT BUSINESS mak-
by “Easy - Cuseh’ foye, gifts, nowellies. Frée datails
Wilkiams. 36000 San Sebastian, Tucson, AZ B5T15

550,000 PLUS EASYFUN! Sand $3.00. Duane Frichil, RA1
Box 33, Allerian, L, B1810

MAKE $§15000 MONTHLY! Essy! Mo Invesiment
McDowall, Box 55279-A Diamond Bar, CA 91765,

LEARN VCA Cleanang, Fepair Huge Profits! Secrots
Aevealed! Mo Ewperience . Free Details. Viep
Publications, 217 E. 86th 51._ Suite 272, Dapl. PM, New York,
MY 10038

WORK FROM HOME, starl P/T, free details or send $12 1o
THE, 14311 SW BSth Terrace, Mismi, FL 23108

LEARN to make FORTUNES. EASY plans. Free indorma-
tion. Stagps, 1210 West 3rd A1, McCook, ME 52001

ENJOY Sparetime Easy Profits! Seding books by mail
Frae details Succesco, X471447M, Forastville, MD 20747

MAKE 57,000 Monihly &8 Loan Broker. Mo Invesimant
Froe Dwtails: Financial, Box 357E-A. Anabeirn, CA 92803

[Comiinued o nexl page)




BUSINESS OPPORTUMNITIES
{Cantinued from preceding page)

PROFIT fram your camira. Sell phoios to madia. Report
$3.20. Delia Enterprise, 2801 2 Pompano, Hayward, CA 94544

PROFITABLE Home Businesses, Free Detalls. Hughes,
1062 Madrid Ad., Aockledge, FL 32955

S FORMULAS can put dollars ;m your mallbox - Instruc-
Lianes §2.00 - Harpie. Boax 1087, Néw York, NY 10026

MAKE High Profit, Hot Selling Licensa Plates, Signa
Vacumagic, P.0. Box 24986 (GG), Tampa, FL 33623,

BUMPERSTICKER Frinter. Choap, Simple, Portable. Free
Details. Bumpar, POB 22731 (GG), Tampa, FL 33623

DOGS-PETS

SAVE money and be more successhul in the aguarium
hobby, Thres projects. For further info. send 1o: Jesry
Wagaer, 1030 E. 10th Ave. #3086, Broomiseld, CO MaO020

BALDING

SHOW PLOWING EARN §30-560 PER HOUR PROVEN
METHODS, BOOW TELL HOW. Send $2.85 100 GA
Robingon, P.O. Box 9624, Fort Wayne, Ind. 46896

LEARN vasy profitable homabased booklet writing-selkng
busirsegs. Augusi Publications, Box TB2, Nowi, Mich, 48080

BECRETS of seven best home businesses. Free details.
Theoemsen, 7861 Skyline, Box 77-A1, The Dalles, OR 97058,

PROFITABLE HOME BLUSBINESS withou! expéngnce o
capital. Free information. TWT, Dept. D211, 755 East Date
5., Brea. California 2621

MAKE 5750 next weakend. Free inlcrmation - send long
SASE. HAJ, 358 5. Galapago, Englewood, GO BO110.

EMTEATAINERS - AGENTS. “How to make $500 par
magic show.” TRICK-DETAILS FREE. Swwe Otsan, 3911
Mol 180, Tacoma, Washington S8406

MAKE 35,000 sach ransaction! Buy-sell drag raid sei-
ures, Cars. houses. compulers, jewalry. Seizuras. Box 3578-
AL, Anaheim, CA 92800,

FREE DETALLE SEVEN MOST PROFITABLE HOME BUSH
NESSES SASE. PHOEND PUBLICATIONS, 736 Nw 41
Streat, Miami, FL X127

Bl BUCKS IN TEDDY BEARS! Manulscturer Seeks
[Destributers Who Wish to Earn §1,000,000 Par Year! Toll Free
18004260180, Hidoo Products, 278 Horseblock Rd.,
Farmingville, NY 11738

EXTRA monay, make mondy in your Spars lime. Fapo
shows how $3.00 Sanjo Enierprise, 328 Cuail Hollow,
Mesquite. Texas 75150

YOUR ADDRESS SENT TO EVERY “FREE™ OPPORTUNE-
T¥ in this section, §7.00. Tobam, 2160 Wast Drake Suite
W28, Fort Colling, GO BOS2E,

EARN QUICK CASH 38 page book tells how, 300,
Anthony Pubdicatons. 2052 Mewpor! Blyd. Suite 51, Costa
Mosa, CA 92627

HIGH Profite T-Shirts, Caps. Inaxpensive iranther ma-
chines. supplias. Press, Box Z2000(GGE), Tampa, FL 33621

GET RICHH Secrat law smashes debts—brings Cash,
Credit! FREE repari®! Wealthil'B, Bax 403, Pompana, FL
33063

PROFITABLE Gold Foll Printer. Parsonalize business
cards, pencils. malches. Froe defaily Gold, PO, Box
24086|G4G). Tampa. FL 33623

ADVERTISE Frea in 507 Magazines, 5500, Directory, Box
1M, Allania, Geongsa 30301

FREE! Riches! Richaes! Aichas! datalls: Davis Co., 118PM
bdain, Branson, Mo, 85618

START a SUPER PROFITABLE BUSINESS from scratch,
Free Subscription to Opporfunity Magazine tells how. Write
Oppariunity, Dept. 035, & N. Michigan, Chicago, IL G002

MAKE Money From Free Government Publication's Witk
Preprind Faghts. Seand £2.00. Manor, Box 1086, Nabunta, Ga
31553

FREE infarmation, $lay home make money, Gregory, Box
4773, West Columisa, S.C. 281714773

MAKING MONEY MAKING SAMDWICHES Ba your own
bass. Send SASE CAG Associates, Box 611/PM, Mableton,
Georgia MOS8

LOTTO BREAKTHROUGH finds bes! numbess. guaran-
teed Frie information, Perring, Box 1721, Aubum, .Y,
13021

PROFITS from your hobby! Report 52.00. DeVoss-PMM1,
7109 Carlsen Avenue, Indianapolis, IN 48314

FLEA-MARKETING can bring you 80051500 wesakly part
timi. Copy my methods and prosper with any product or
servica. Cash nisdr Blops. Age. education, cradit, unimpors
tamt Wride: Goodlile, Box 828, Ganeva, FL 32732

§96,000 Annually Fossibie! Selling information by madl.
Frow Details. Jomark, Box 36, Rock, WV, 24747

23 RADDON 55
STAAT Your Own Aadon Measuremeni & Redueilion
Seervices Firm. Microirends, Box 56, Dept. 128, Caldwed, NJ
7008,

§300 A Day| Taking Phone Orders. People Call You. T03-
773996

$320.00 Profit Fram One Sheet Plywood! Guaranbeed|
Free Deiails! Brock. Box 885, Quitman, Texas 75783

EARNINGS Unlimited! Mail our Reai Estale Sarvices
advirtigsmend  from  your home! Onondaga Funding
, 1208 Lanchsier Awenue, Sulbe 1088, Syracoss,

Merw Yors 15210

S2000.00 weekly seling infarmation by mail We provide
evarything. Free dedails. International, 5425 Wesl Abmeria,
Phoanix, Anzona B5035

FREE Report! Earn §500 A Day, RUP., Box 551-0, Daylon,
Orhip 45409,

WATCH TV Earn Incoma! Detalls $2.00 - FOC, Box 786,
Littietan, Colorado BOVED

ACHIEVE FINANCIAL INDEPEMDEMCE. Sia1 your own
Home Business. Free Details. Sunburst, 4838 E. Greanway
Suite 3351201, Scottsdala, Az BS254.

POVERTY STINKSES From flat broke bo paying all miy bills.
From home, wilhou! experiance, withoul capital Details:
Seompko’'s Growp. P.O. Box 705484, Daflas, TX 7T5378-5464

YOUR Golden Opportunity. Provan profits, Steady growth,
How to Books, Home built Busness. Free details. Kales
Kramer Invesiment Campany, 1800 East Jeterson Awenus,

MONEYMAKING Mallorder Miragle, Unique Prodect Guar-
mndees Success. Free Detads. Lively Pubkicatons. Box 218,
Wilbrabhiam, kb 01095

MAKE & FIGURE §'s AMNUALLY Guaranised Salislac-
tinlt &7, o Action Marketing, BCE, Box 472863, Garlang, Tx
=

550 DAILY. Complele Plan $2 00. Direct Mail Systems, Bax
12385, Resaarch Trinngle Park, NC. 27709

TYPISTS: 510-25 Hr. Home Typing Business - Mo Labals -
Tax Benefits. Frea Details. Limefl, 10 Mercury Lanae,
Levittown, NY 11756

MINOKIDIL. Grows Halr 4 Monihs. Box 1213-5, Makati
128, Philippines

OF INTEREST TO ALL

FREE Prosnotional Adbums, Concart Tickeds, Stareds. elc.
Indormation: Barry Publications, 477 B2nd Steet, Brookiyn,
NY 11208

FREE PRIVACY CATALOG. Cash income opporiunities.
Hiding assets Secrel loans Mew identity. Eden, Box B410-
PEC. Fountain Valley, CA 92728,

STOP Geiting SPEEDING TICKETS, miormalion. Box
1082, Ben Lomond, CA 95005

FREE information. How to IMPROVE your personal fi-
nances for SUCCESS. Financial Servces, 2650 Six Mile,
Soulh Lyon, Ml 48178

FOLDING BODKHOLDER (hat makes reading aasier §4.95
Visa, Mpsier. (303 333-4544. Enlerprises, Box 38571,
Denver, Co. B0238

NEW AGE (forature: FAR.  Mechanics, Box 267,
Goldandala, Washington S8620

WOMEN: Historic medical discovery. Derad mate's com-
Ing heart atlack. Delndaly within your power 1, SASE:
POB 532, Plymouth, CA 85669,

OF INTEREST TO MEN

BIC, ATRA, ETC., RAZOR USERS. SMOOTHER SHAVES
WITH UP TO 3 TIMES AS MANY SHAVES PER RATOR.
IMMERSE N SHAVER-SAVER FLUID. $5. SHAVER-SAVER,
BO3 SPRING, 5T. CHARLES, MO 63301

NARCOTICS RAID SEIZURES . . Autos. . Vans . Bodls
... Airplanes . . Milons Surplus Bargaine ... many 1%
original  cost! “Nationwide Sales Direciory”-—53000,
Disposal. Box 19107-AZ, Washinglon, DG 20038,

GOVERNMENT LAND OPEN TO CLAIM, 20 10 40 acre
lpcalions dvailabde lar 320 governmaent e in Alaska, Arizo-
na. Arkansas, Califormda Colorads. Florida, ldaho, Louisi-
ana, Mississippi, Montana, Mevada, Mew Mexico, Oregon,
Lhah, Wyoming. For complete instructions, maps, filing
Tarma and isdephons helpling send 520, or Tor mane informe-
taon send $3. Public Lands Tikle, Box 2082-X, Grass Valley,
California 35545

Gl SURPLLS 55 page cataiogue $3.00. Monmouth Asmy
Navy, B0P Broad Sireat, Rad Bank, M. 07701

LOANS BY MAIL

HOW TO MAKE MONEY THROWGH CLASSIFIED AD-
VERTESING. Bookle! shows you how to start your own busi-
nass with Classified Adversing. ONLY §$1,00 FOR BOOK-
LET — {$2.00 coupon refundable with first order). 8.5
GRONOWICZ, POPULAR MECHAMICS, DEPT. PB, 224
WEST 57TH ST., NEW YORK, WY 10019

MONEYMAKING OPPORTUMITIES just for you. free mior-
mation. Stower Distributing, P.O. Box 4750 New
Washingbon, OH 44854

MILLIOHAIRE Maitorder Expen Aeveals Monay-baking
Secrets. Fred, Excilng. Hour Casoalle: Mel Powers, Mo
Holywood, California 91609,

GUARANTEED INCOME. Raise Chinchiltas. Send $10.00
(rafundabie) 1o: Chinchifias, Dept B, Rie 1, Box §42

EASY Money, Loans, Grants, Credit Cards, Governmant
Money. 18008268002 Califomia 1-805-564-4160.

MEED MONEY? When Banks stop. 'We siart no credit
check, collateral or co-signens needed, For Application
write: BOCT, 1107 Crawtond Road, Stabesville, N.C. 78677

MOMEY Problems? Free Book describes Loans, Cash,
Governmant Grants, Other benefits, svallable o individ-
wals. Wrile: Associates, Box 38-AX, Brooklyn, New York
11235

BORROW $500 - $40,000 on Signature! 973% Eligible!
Ary Pupose' Free Application: LUnited, Box 378D,
Downary, CA S0242

BORROW 540,000 “owernighi.” Any purpoese. Keep indedi-
nitely! Free Report! Success RAesearch, Box 19738-A7,
indianapolia, IN 46219,

BORROW ANY AMOUNT! Get VisaMasterCard! Instant
seply. Suririse, Box 47X, Bethpage, NY 11714-0042 | [S16)
345-1648,

Deetrot, Hﬂhiuﬂl 48207 Willoox, AZ B5643
EARN $TT00 MONTHLY! Easy Home Buss | CERW, TUESDIDE:;‘;I.? CASHT Wa'll cash your posi-deled check
Baox 7BO7, Ann Arbor, M1 48107 ANIMALS, BRDS » b i

“§150,000 MY FIRST YEAR." Homa Repalr Business
Without Tools. Spare-Tima, Conlractor Shows How. Free
Intormation MastenCraft, Dept. 8128, Box 30183, Savannah,
Georgia 31410

MONEYMAKING OPFPORTUNITIES

RETIRE EARLY after slarting pan lirmd home business.
Live amywhere. Free info on “how 107 book. RAKAB CO.,
P.0. Box BE2A. Arco, Idaho B3213

FLYING Squirmnels, Thesa Curious, baautitul animals make
Wondorful Pels. Complele Literature, Prices §1.00
Starting'a Flying Squirrel Ranch, Neches, TX 75778,

POSTERS FOR YOUR HOME, Vibrant Colors, Luster
Finish, Big, High Cuality Heavy Stock, Framing Unneces-
sary, Dher 17 Types on each POSTER. DINOSAURS,
HOASES, WILD CATS, AMERICAN BIRDS. Greal Value.
Onby §7.85 Each, 2 for $14.95. REINER Co., 1270 Broatway.
Mew Yaork, WY, 10001

$500-575,000 LOANS AVAILABLE! Any Purposa, Mo Cok
lateral. Free Application: MJP Industry, Box 531, Bronx, NY
104610531

FREE MIONEY! $300000,000 Gieaway Granis. Never
Rapay. Datails $1.00. {Retundable). Jakia, Box 3065-PM128,
Seminole, Florida 34642

{Continued on next page)
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LOANS BY MAIL
{Continued from preceding page)

BORAOW $500 - £100,000 B8% sligible. Free application.
Global, 2441 Herfshire Rd., Greensbore, NG 27406

LOANS for small businesses! Call Federal Loan
Idarmation 1-800-366-6630 for detadls!

100 PROOF Grapa Juica, 31.00 SASE. D. Frichil, RRT Box
53, Allerton, IL 61810

FREE Gold Credit Card, Hostzens Wosid Intemational, 20
Branford Place. Newark, N.J. 07102

VISA! MASTERCARD! Regarciiass of Cradil Experienca!
“Majarity Appreved!|” Apply Tell-Fres, 24 Hours: 1-800-888-
BAS1, Extansion 16,

BORROW $500 - 5100000 Mo one refused| RE 1, 750
Johnson Hollow, Jetterson, N.C. 28640

DEAL DIRECTLY: Quick Signature Loans! Any Amount/
Reason. Amenican Finance, Box 35726-FM, Richmond, VA
23035,

WORRYFREE retirerment 3500 SASE. AL 1, Bow 538E,
Hudson, NG 28638

SAVE THOUSANDS ON YOUR MORTGAGEN!
CUSTOM REPOAT TAILORED TO YOUR MORATGAGE!
‘Send rummnlm; principal, interest rale, monthly payment
(principal and intorest), $9.85 to: Howand Financkal Sarvices,
5041-P 136th Ave. Holland, MI 48424, SATISFACTION
GUARANTEED!

BORROW S500-$80,000! “Crvermaght. ™ On Signature. Keap
indefinitely! Action, Box 5489-A, Diamond Bar, CA 51765

ESTABLISH AAA Credit in 30 days! Call 24 Hours! (212)
TAS-B660, XL 16

MEWSLETTER, literasiure, aflormeys. Info. S2.00. Men's
Rights Association. Aoube B Foresl Lake, MN 55025

RAISE Up To 20000000 in 24 hours. Write: Vegel
Enterprises. Box 43523-A, Cleveland. Ohio 44143

HEARING AIDS

HUGE SAVINGS Eliminate Dealer Markups. Free Trial
Batteries Wholesale. Terms Arranged. Call Toll Free 1-800-
3231212, Or Write: Lioyds-PMC, Rockford, IL 61110

FREE HEARING AID CATALDG- Save "2 by mail! Write:

CHOCOLATE Coverad Peanul Butler Cups! Recipa, $2.00.
PO, Box 8241, FL. Collins, Colorado 80525

ITALIAM RUM layered cake. Oustanding lamily recipe,
£1.50. Bonus recips. Amato, 2700 Bayshore #4899, Dunedin,
FL 34488,

SOFT MOIST Chocolate Chip Cookle Recipe. $2.00: 4035
Saanich Road, Victoria Canada VaBx 122

NEW Best date-nut bread recips 52 - Marcus, 379 Prospact
Avenue, Broaklyn, NY 11215

“WIME CAKE RECIPE™ NEW CREATION!! Unbelisvably
Lusciows. Send: $4.00 and SASE to: B.E. Hunler, P.O. Box
2357, Rainbow Lakes, Fla. 32630

JERKY. Original recipe. Bast 1 Easiest method.
ever. 3300 Fouriaan i, Box 1478, Taylors, SC 23687

CAJUN Lasagna 52.00-Sieve Tarver, 2402 121h Streat.
Lake Charlas, LA TOE01.

TASTE BRITAIM! 18 delicious homasiyle recipes. $3.00.
French & French Lid., TTP Greenway, Glenrock, MJ O7T452

ITALIAN Sausage Pizza Video. Explicit sausage. dough,
sauce recipes. Greal Giftl VHS $8.85, Texas 510.75 Video
Recipes, Box 671, Stafiord, TX T7477-0671

REMALING SERVICE . "Moneyiavers”, BS30PM-12 Langdon. Sepulveda, Calomia
21343
SECURITY, Confidentially. Datmil: G s
‘Warshouse, E333 Pacific #508, Siockton, GA 95207 SCIENCE & CHEMIGTRY
1 i Monded. PS, Box 298568, San
T P L " “EXPERIMENTERS" LABORATORY

Anionio, Texas TEZ29

CONFIDENTIAL Mail ReceivingForwarding. Mall Drop,
Box 608033, Oviando, FL 32860

GLASSWARE., Catalogue $150 Established IQSGT
HAGENOW  LABORATORIES, 1302  Washanglon,
MANTOWOC, WISCONSIN 54220

DOWNUNDER Calling. Dallar Asrmailed. Hylton, Box 103,
Seaford, Victoria Ausiralia 3198

CONFIDENTIAL Forwarding’ FAemails: Each
stamped single envelope §1.00. CBS, P.O. Box 5156,
Parismauth, New Hampshira (3801

BLANK PHOTO ID CARDS (laminated), 5 for 510,00, 5 irea
Birth Cerlificates. Maka on any typewritar-sverything fur-
nished. Good . Moneyback Guaraniee. Cardinal
Publishing, 2071- B28 Emerson, Jacksonville, FL 32207.
Rush, C.00. Call (24 Hrs) 1-504-396-17d4.

100 words aboul two palesnity besting mathematical
faults. 5 to: Frifiedd, Box 991, Tallahasses, FL 32302

INCLUDE Water Bapdism, Holy Ghost Baglism and Being
Frustiul or Expect Hell. Tracts, 1127 N.E. Fifin S1.. Ocala, Fla.
32670,

MOTION PICTURE SERIALS'WESTERNS ON YHS| Free
LList!'—THE SERIAL FANATIC, P 0. Box 173, Boyeriown. PA
18512

KOSHER pickles duplicating your favorite brand's tashe.
Fast foolproal home process. $2, BASE. POB 532, Piymouth,
CA 95669,

BUYING Tungsten Carbide, Tungsien, Molybdenum,
Silver Solder. Siver Contacts. Gold, Platinum. 800-321-
8914 Ohio 216-531-8323 collect

GOLD, silver, forklift contacts, silver soldeds, gobd flled,
rolled gold plate, and silver coins. R.L. Aefinars, 652
Myrile S5t Elizabeth, N, 07202, 201-353-5049,

GOLD, Sikver, Platinum, Mercury, Tantalum. Samplas
Ewaluated Free. Ore Assaying Service. Call Wholesale Termi-
nal Toll Fres: 1-800-532-1010

ETERMAL'E Original Measures conlasn Tolal Bl sdga.
Emhanca Emnsieinic dimenssons. Gathar unlimied, recychad.
FREE erargy from CREATOR'S Time Bank for homa,
factory, plaasure. Eliminates deadly exparimental reseanch,
poflution. friction, Taxes! Permanent power plants have MO
mowing parts! Transportation YEHICLES use Monadic Grav-
ity. 1000 year buili-in durability. Small, crash-prool, family-
miodel, Mini-Slar Limited To underover waber within buffer
zone. Maximum spead 50000 M.PH Relegaies death-
daaling whetls To Stone Age. SURVIVE dus Saal Six and
[EMJOY The riches of Heaven on Time Station Earth! Ko mail.
Teat for qualifications in parson. ATA Base, 1500 North
Texas, Weslaco, Texas,

DEBETS? BILLST BAD CREDIT? Mo problem! Wa'll help
now. Applications accapbed to §50,000. Mot a loan company.
Frea application call (205) §79-1400 or write: TCAC, dept
P, 400 Century Park South #117, Birmingham, Alabama
35226

152 POPULAR MECHANICS

SCIENTIFIC Supplies Catalagus - 1856 Pages - Biology.
Chamisiry, ics, Labware And More - $3.00. National
Scientific Products, Inc. 216 Mountain Road. Seymouwr, CT
6483

FORMULAS, PLANS, ETC.

MY SECRET FORMULA. How 1o keep windows, mimors
sparkling longer! 5150 Amato, 2700 Bayshore #4399,
Dunedin, FL 34698

TRAVEL AND RESORTS

BAHAMA CRUISE! Lowest Guaranteed Matiorwide! 5
Days 5298001 404-283-3872

TELEPHONE & SERVICE

TELEPHOMES Sales-Sernce [American Made) Write:
Telephones, Box 6M, Simpson. PA 18407

IMFORMATION On anything. Ferguson Research
Spacialists, 80-15 Woodside. Woodside, New York 11377

YOUR PRIVATE CONSULTANT. Sabve any problem, with
the right decision First job free. Automalesd Decision
Analysis, 3104 East Camalback Aoad. Suite 501, Phoanix,
Arizona 85018,

HERBS - Yohimbine, Pau D'Arco, and Others. Catadog
$1.00 (refundable). Jude Herbs, Box 563PM, Huntington
Station, Mew York 11748

HEALTH, VITAMINS

190 Delicious home recipes. Wines Fres, LSASE. $9.55,
G308 Matthews Mint Hill, Swvite 340137, Charlotie, N.C.
28212

RICE - 22 daliciows, sasy recipes $4.00. Box 168144, irving,
TH TEOTE-8144

POPCORN LOVER'S! 22 recipes! Microwave too! 52.00
SASE. Vito Nanni, Box 000293, Brooklyn, NY 11203-0005

SAUERKRAUT BALLE RECIPE FANTASTIC 53.00 SASE.
Ross Shop, Box B22. Rosweall. Ga. 30077

MARGARITAS - Dielighthully easy! SASE 53.00. Margaritas.
Box 1200, Suite 173, Humble, TX 77347,

MOUTH-Walering, Easy 1o Make IHalian Recipes $3.98.
MIGEA, Swite 222, 248 5. 11th 5, Philadelphia, FA 18107,

FREAK oul friends, with my dinl pudding. $2 SASE. P.O.
Box 2722, Jolied, IL 60435

EXOUISITE tropical drinks recipes, 55 Konrad's, POB
1425, Pale Arnodd Ad.. Saipan, MP S6350.

CAJUN COOKING! Five delicious recipes $2.00. Cajun,
Biow 50211, New Cvieans, La. T0150:0211

DELICIOUS CAKE RECIPES 33.00. Bows, P.O. Bax 2352,
Livermore, CA Q4550

20 SCRUMPIOUS Dinner Recipes $2.00. P.O. Box 8483,
Panama City, Florida 32404-5433

HEW ... "IMPRESSIVE CODKING™| Recipes designed o
ook magnificant, yet easy, quick! $500 Turnstons
Publishing. Dept. A12, 650 Somersel 51, Somaersel, MJ
08ET3, Satistaction Guaranteed.

EASY Cajun Racipes $5.00. Free Git; L. Guidry, P.O, Box
254, Scotl, LA 70583

SUGAR FREE Fruil Cake, $3.00. SASE. Recipe, Box 5257
C.. Kingwood, Texas 77X28-5257

WINEMAKING, BEERMAKING, ETC.

FREE CATALOG Winemaking, Beermaking supplies.
Continentad, Box 1227AC, Daytona Beach, Florida 32015,

PSORIASIS Sufferars Discouraged? Writa for Free impor-
tant information that is helping thousands, Pixacol, P.C. Box
116TAT-PM, Carrollton, TX 75011

YOU can grow ke’ Matursl Method. Manual $5.00
Hesrways, Box 360345, Melbourne, FL 12936-0345

“HOW 1o Stay Young for the Fest of Your Life” Send $3.95
to: Emma J. Hopkins, P.O. Box TB18, Atlantic City, M 08401

OSHKOSH B'GOSH Clothing. Children & Adult Sizes.
Catalog: $2.00 PAH. Depot, Dept. F&-2A, Sullivan, IL 51351,

GARDENING & LAWN CARE
BATEHAN'S TRAPPER, quality ool, FOR picking up PINE
THINGS.

COMES and OTHER 516.85, free brochure.
Bateham Mfg., Route 1 Box 2300, Syhvester, GA 31781

RECIPES, COOKING, ETC.

SWEDISH Coffes Bread. Fun lo make and dedicious. §2.00.
JEY Marketing, P.0. Box S826-M, Coral Springs, FLA 33075

BEERMAKERS ONLY! FREE CatalogNewsleter,
‘William's, Box 2185-M8B, San Leandro, CA Da5TT

WINEBEER MAKING Cataleg: B&J Enterprises, 1845
South 13th, Springfield, lllinoks 62703

BEER, WINE make your own. Free catalog, quality sup-
plies, excellent fast servica. Beer & Wine Hobby, P.O. Box
J04P, Waketiold, MA 01880

WINEMAKERS - BEERMAKERS - Frea |hustrated Catalog
- Fst Sarvics - Lange Selection - VisaMastercard - (818) 254-
0242 - Kraus, Box 7850-L, Independence, Missowri 4063,

EASY HOME WINEMAKING Book, $7.00. All American
Prass, Box 20773 FM1, Birmingham, Alabama 35216

UNMIUE burglary protection system. Mo wirng. Free
literature. Homeguard Products, Box 245-PM, Kingmvill, MO
21087



COMING NEXT MONTH

Pickup Trucks Special

We cover all ‘89 models—large, small,
medium—homemade and imported. And
take a look at the shape of future haulers.

' StealthF ighter
It's far real. It exists. And it’s already

operational from a base in Nevada. Here’'s
the first report on this top-secret project.

Motown’'s Hottest Hits

Detroit dishes out some real muscle for ‘89,
from the Corvette ZR | to the supercharged

T-bird. Hang on as we wring out the new iron.

:..

Tunnel Of Thrills

They're called tunnel boats because of their
slotted hulls, and they’ll do 100 mph.

We test four of the hottest at full bore.

This Chair’s For You

With its adjustable reclining back,
PM'’s project armchair will reward
your hours in the workshop.

oyota’s Luxury Lexus
Wnu d you pay $35,000 for a Toyota? Check
out the 150+ mph Lexus with electronic
air suspension and traction control.

PLUS ! Router power for better woodworking, Videophones that let you see your caller,
Chaln saw maintenance tips, a celebration of Photegraphy’s 150th anniversary.
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A new Aerostar model-with 28 cubic feet more cargo
space in back!

A new extended-length Aerostar now joins Ford's reg-
ularlength mini-van-the one that sets high standards
for aerodynamic design, luwary and versatility. With
the same wheelbase, both Aerostars are easy to handle,
garage and park.




First class comfort, Carry 7 people—or 164 cu. ft. of
cargo-177 more than Chrysler's long mini-vans. Choose
gporty XL or XLT or stylish Eddie Bauer (shown below).

V-6 power, standard! Aerostar's electronic fuel-inject-
ed 3,0L V-8 delivers a spirited 145 horsepower-va. only
100 from Caravan's standard 2.5L 4-cylinder. Properly

equipped. Aerostar tows 4800 lbs.!*

o A

| N

Touches of class include optional headphone jacks,
heating/cooling fan controls for rearseat passengers, and
overhead console trip computer. Mew extended-length
or regular, Aerostar goes to any length to be the best!

Transferable 6-Year/60,000-Mile Powertrain Warranty,
Covers you and future owners, with no transfer cost, on
major powertrain components for 8 vears/80.000 miles.
Restrictions and deductible apply. Ask to see this lim-
ited warranty at your Ford Dealer

Ford. Best-Bulli Amedcan Cars and Trucks-Elght Years
Running. Based on an average of ownerreported prob-
lems in a series of surveys of '81-88 models designed
and built in North America. At Ford, "Quality is job 17

*Regular-longth model, Extendesd-length model tows 4700 bs. when
properly sguipped. Towing reling is reduced by passinigee aid
cargn welgh! in fowing vehicle.

Have you driven a Ford. .. lately?

( m

w
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TOYOTA TRUCKS

We Don't Take A
Backseat To Anyone.

However. We Do
Offer One.

Youll find it in the all-new 1989 Tovota 4x2
Xtracab SR5 V6. Completely redesigned outside
and in, with bold athletic lines and
a new cockplt-style interior.
i But this vear's Xtracab SRS V6
ﬂﬁl"ﬁ offers even more: real backseat
A ab - space. Forward-facing rear jump
3 3 seats with three-point seatbelts,
3 ? (’ # standard. Which means four passen-
o gers can enjoy the roomy interior, and
¥ newly redesigned appointments. comfortably.
N Plus, the 1989 Xtracab SRS V6 is now available
with a mighty 150-hpV6 engine, standard, for real
power when you need it. Add this all up and
you've got the complete truck. The one for 89
Take a look at the 1989 4x2 Xtracab SR5 V. Youll
see that backseat driving was never like this.
Toyota’s 36-mo./36,000-mi, Limited Warranty
Youre covered with Toyotas 36-mo/36000-mike basic new
vehicle limited warranty.* Mo deductible. no transfer fee, and
a 5-yr lunlimited-mileage warranty on corrosion perforation,
See your Toyota dealer for details

TOYOTA QUALITY

WHO COULD ASK FOR ANYTHING MORE!
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