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Gillette

Sensor

/j ﬁﬂjeiﬁg )

The only razor that senses and adjusts
fo the individuval needs of your face.

Gillette Sensor: the shave textured ridges and the balance of the Sensor razor.
personalized to every man. You appreciate it in the easy loading system and the
It starts with twin convenient shaving organizer.
blades. individually and
~, Even rinsing is in-

novative, The new blades
are 50% narrower than any
others—allowing water to
flow freely around and
independently mountedon  hrough them, for effortless

highly responsive springs. cleaning and rinsing.
So they continuously sense

and aulomatically adjust to
the individual curves and
unique needs of your face.

All these Sensor tech-
nologies combine to give
your individual face a per-
sonalized shave —the clos-
est, smoothest, safest, most
comfortable.

: The best shave a man
Innovation is every- can get.

where. You can feel it in the & 1991 The Gileie Compony [USA]




AUTOMOBILES

27 Road Test: 14 Closet Hot Rods
Even though they don't ook like performance
cars, these low-profile sleepers are anything
but baring.
How To Restore An Old Car
Part 1: Getting Started The first instaliment
of a multipart series that takes you step-by-step
through an old-car restoration,
Car Care
® Car Clinic: Car Care Q&A
® Maintenance Basics: Wheel bearings
® How It Works: Independent suspensions
#® Saturday Mechanic: Diagnosing oxygen sensors
New Cars The sexy Ford Probe, the roomy
Toyota Camry Wagon, Nissan's freon-free
pickups for ‘93, and more.

92 Detroit Spy Report GM_rrn%ﬂ electric car for
1995, 95 Ford hwd minivan, 94 Pontiac Firebird and

more shots of the "94 Buick Riviera.
102 Motorsports Tuning up for the Trans-Am Tour,
AVIATION N
44 COVER STORY: Kitplanes Grow Up
You buy ‘em, you build ‘em, you fly ‘em—and
they're real planes.

BOATING/OUTDOORS
34 Supercharged Drag Boats
With 4000 horsepower, they're incredibly fast.
Equipped with indestructible Keviar driver’s
capsules, they're also incredibly safe.
920 Outdoors Designing dirt bikes of the future
that will be kinder to the environment.
PM’s 90th ANNIVERSARY

42 Possible Dreams The automobile revolutionized
America’s quest for record-breaking speed.
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HOME IMPROVEMENT

53 Home And Shop Journal
@ Shop Techniques: Marquetry
® New Products: Ozone-friendly paints
® Home Improvement: Common-sense lawn
care, how to install an air conditioner, and more
58 Appliance Clinic Answers to fix-it questions.

100 Problem Solver Bringing back the shine to a
dull no-wakx floor.
SCIENCE/TECHNOLOGY
13 Tech Update
® Emergency bailout system for the X-30
® Latest on the Personnel Launch System
® \What happened to the YF-22A7
® A triple-powered electric car, and more

Here are the most dramatic photos yel
taken on one of the most technologically
sophisticated dives of all ime
96 Science The visionary genius of Isaac Asimowv,
ELECTRONICS
49 Phoneltin
Mew telephone technology makes it easler to
do everything—aor nothing.
98 Electronics New technologies that keep
highway traffic moving.
104 Photography Nikon's state-of-the-art
breakthrough in underwater cameras.
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4 Editor’s Notes
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101 _Hotlines
120 Coming Next Month
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EDITOR'S
NOTES

® The guy with his arm around our
Science/Technology Editor, Abe Dane,
is Dr. Anatoly Sagalevitch, head of the
Manned Submersibles department at
the P.P. Shirshov Institute of Oceanol-
ogy in Moscow, Russia. He's the guy
who designed and piloted the Mir sub-
mersibles used on the dives to the Ti- |
tanic, which resulted in the unreal pho-
tos of the wreck you see in the article
beginning on 23. Sagalevitch was
also the overall head of the expedition,
directing operations aboard the A ka-
demik Keldysh, the largest research

Dane and Dr. Sagalevitch in Newfoundland.

ship in the world. Our Mr. Dane was along for part of the expe-
dition, and I think you'll find his report as fascinating as the

\ photos that resulted. . . . If vou would have told me that I
\wnuld soon be in 4 hot-air balloon soaring over the western

hills of New Jersey, | would have told you that you were out

of your skull. I wasn't going anywhere near anything that

| goes up in the air without 2 motor. Yet, there I was in the
"'.. official balloon of the U.S. Navy Balloon Team soaring
"'. over the Garden State. I'm going to kill Tom Hall for talk-

| ing me into this. After the first 10 minutes, they chiseled

. my hands off the edge of the basket and it was actually
pretty eool. The view was fantastic and the perspective
memorable. | recommend a balloon ride to anyone who
hasn't been on one. | also recommend looking for the
Navy Balloon Team in your area. The team travels all
over the country, participating in
balloon festivals, giving rides and
generally making itself highly
visible, It's part of the Navy's
publie relations and reeruiting
program. Hey, it's not just a job,
it'san adventure. (P.3, I still pre-
fer a Corvette.) . . . When I first
transferred over to POPULAR ME-
CHANICS from Motor magazine,
one of the big-interest topies here
was kitplanes—planes you buy in
a bunch of pieces, put together
and hope they fly. Back then, kit-
; f : | Eln.nes were mostly what used to
The official U.S. Navy Balloon Team (L tor.): AMs1 De called ultralights—flimsy lit-
Marvin Johnson, CPT Roger Hull, Balloonist 10th tle things powered by lawn-
Class Oldham and AD2 David Mulsa, mower engines. You sort of rode
on top of, rather than in, them.

What a difference a decade makes! As you can see in this month's cover story by
contributor Bill Garvey, today’s kitplanes are a far cry from the contraptions of
10 years ago. But you still buy "em in pieces, put them together yourself and

hope they fly. Till next time.
=77/
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ESCORT: Road & Track calls us “the industry
leader in radar detector technology.” And with good
resson. We've been 4t the forefront of detector technol-
ogy for more than fourteen years. And our latest? The
new Passport 3200 WideBand.
Why You Need Wide-Band

{inlike ordinary three-band detectors, wide-hand
detects every type of traffic radar used today. X, K, Ka
(including Statker and Photo Radar) — nothing can
hide from Passport 3200 WideBand.

Beware of Other Brands

Al wide-band detectors are not created equal
Some actually “miss” part of the brosdeast signal at
specific frequencies — like a radio that can’t pick up
every station. But Passport 3200 WideBand doesn't
miss i thing. If rdar is there, you'll know il instantly

Advanced Technology

Why is Passport 3200 WideBand so much beiter?
Because only Passport 3200 WideBand has OmniSweep
Detection technology. By sweeping the complete radar
spectrum, Passport 3200 WideBand receives every
signal broadeast throughout the entire Ka range — not
just & few selected fixed frequencies |ike some brands

ALSO AVAILABLE:

Passpuort 3100 WideBand...only $179

. Pusspart 3100 provides wie b performance
RSO S b iy for e icoonutim,

.-.---_.. - il ¥

The Only Choice in Wide-Band Detection!

And Passport 3200 WideBand's Sliding Window DET
technology gives the most consistent interpretation of
widie-band radar sipnals availible — which meains
yorur Il pick up radar each time, every time
Full-Featured Protection
Passport 3200 WideBand is packed with features
vl shouldn't he without:
* Three-way alert system provides immediate waming
* Superior anti-falsing eircuitry
* [1im switch allows discreel night use
* LEN meter displays radar signal strength
* Visual indicators alert you 1o short-range K and Ka
radar use
* Mute button silences radar alert tone
* Rand selector switch maximizes performunce
* Includes windshield, visor and dash mounts and
straight and coiled cords amnd 2 carrying case
We Guarantee Your Satisfaction
Try it for 30 days, If you're not absolutely de-
lighted with Passport 3200 WideBand, send it back
within 30 days for 2 refund. You just can't lose.
Call today to onder Passport 3200 WideBand: wide-
band detection ai its best. Available July 1,

To order, call toll-free 7 days a week:
1-800-433-3487

Passport® 3200 WideBand $199
Add £4.95 for shipping. Ghio residenis adi §% sales tax

For discounis, full produci suppori and more,
ask aboul car EsporfMlas Cluk™

ESCORT
P Deprartment 40GSEL
5200 Fields-Erte! Road
Cincinnan, Ohio 45249

ESCORT

The Innovative Bdge™

ESCORT products an designed snd mamufscoured in the 154
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LETTERS

Wingships

Wingships may be the
transcontinental transpor-
tation of the future. How-
ever, a8 a sport fisherman,
[ wonder how this will af-
fect me. [ spend u great deal
of time on the coastal wa-
ters off Flaorida's East

Coast and the Florida
Keys. Fishing these waters
is most exeiting, Inaddition

to actually catching a fish
now and then, we must
dodge submarine peri-
seopes and are buzzed oeei-
sionally by military jet
jockeys from Homestead
AFB and Key West NAS.
Fishing at night, we experi-
ence drug chases nearby,
But the thought of a mon-
ster ground-effect wing-
ship passing 40 ft. overhead
at b00 miles per hour makes
me wonder if it's time to
take up golfing.

GERALD L. JOHNSON

DELRAY BEACH, FL

With all of those people in
northeastern shipyards
about to be put out of work
because of defense cut-
backs, and with many de-
fense contractors strug-
gling to find consumer-
oriented civilian produets,
wouldn’t this be an ideal
time for some of these par-
ties to get together? Com-
panies like Boeing or Gen-
eral Dynamics could team
up with the union, the air-
lines and the workers to or-
ganize the building of a few
wingship prototypes.
JOSHUA LANDESS
CHICAGO, IL

The new airships
romise to be revo-
utionary, but such
vehicles will never
happen. Why? The
eraft fill a logical
niche by being cost

Letters are atubject fo edii -
ing for length, style and
formad.

efficient as well as practi-
cal. When was the last time
government or business
climbed onboard a good
idea? The ground-effect air-
craft will suffer the same
fate as the lighter-than-air

airships of yesterday.
WESLEY GLENN JOHNSON
WAYCROSS, GA

The commercial potential of
the Navy's d-jet PGM Sea-
Master, a high-speed flying
boat that commenced trials
at Baltimore in 1955, was
never explored. Faults in
the tail dezign required fix-
ing before 11 follow-on
P6EMs intended for a sea-
plane strike force could
demonstrate, as they did,
an ability to operate within
muech the same I'Iightlsj-a-
rameters of a modern-day
Air Foree B-1. In the inter-
im, the Navy found it would
be too expensive to pursue
both an 55F and a subma-

rine ballistic missile strike
force, then being perfected.
To add insult to injury, all
P6Ms were subsequently
gcrapped to recover $70
million in “reusable parts"
for other Navy weapons

Programs.
WILLIAM WELLING
NEWYORK, NY

intelsat

In your article “Worldcast-
ing The Games,” the image
used to depict the two In-
telsat (International Tele-
communications Satellite
Organization) satellites in
the illustration is that of
Early Bird—the very first
Intelsat satellite, launched
in 1965. Intelsat earried
coverage of this year's Win-
ter Olympie Games from
France via three Intelsat
VI and five Intelsat V/V-A
satellites over the Atlantic
and Indian Ocean regions.
Broadeasting for the Sum-

Bringing Olympic Games coverage to the world: intelsat VLA (left) and Intelsat V.

! mer Games will
! b even greater,
MICHAEL NEWSOM
INTELSAT
WASHINGTON, D.C.

Tree Pruning
Your article on tree
pruning gave advice
that's counter to recom-
mendations by today's

trained arborists. Flush
cutting, re-cutting of old
close branch stubs and

painting of tree wounds are
out. Cutting close to the
collar around a limb but not
through the branch collar is
correct. And sinece tree
wounds do not heal but seal
over with new wood, no
tree wound dressing has
been found to improve the
process,
JAMESE. BILLER
AMERICAN SDCIETY OF
CONSULTING ARBORISTS

Possible Dreams
The exhibit is proof that it
all starts with a vision—and
a nurturing team to help
make it a reality.
JERRY FITZ
CLEVELAND, OH

Fabulous show! I remem-
ber my mother under the
electrie curling dome, and [
made milk shakes at a
drive-in with the same kind
of mixer,
ROBERT McCABE
DETROIT, MI

The exhibit brings to mind
many recurring
needs and the evolu-
tion of technology to
address them.
JOE IAQUINTO
FARMINGTON, MI

Correction

PM's July 1982 cou-
er illustration of the
F-15E Strike Eagle
was done by Mark
MeCandlish.
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Ninder? Gentler?
No Way.

i:I'.l-d'::J:{'.J.J:fl.--..:I'IIT|.|-||-LI|-|1I.'-J-:!L- brakes operste in 2WD anly, Toes your Chevroled desler for terma of this [imitad w Ujoy

the Chevralet emblem and 510 are reglstered trademarks and Chevy Is o rademark of the GM CGT'WW 5
« Shift-on-the fly Insta-Trac,™ the most relied-upon 4x4 system in America.

« Standard anti-lock brakes.” Independent torsion bar 4x4 front suspension.

- 230 lbs.-ft. of standard torgue at 2800 RPM.
« 3-year/36,000-mile Bumper to Bumper Plus Warranty. No deductiblel



Ghevy 8-10 Iahoe 4x4. The biggest V6 engine you can get. 1:x: on any

mean street or unforgiving back road with Chevy §-10Tahoe 4x4. [ts big, 4.3 Liter Vortec V6 kicks out 160
horses at 4000RPM. Nail it, and you know it's hammer time. Chevy S-10 Tahoe. Strong. Tall. Proud.
Chevrolet. The trucks you can depend on. The trucks that last.

Ty

The Heartheat Of America Is Winning.”




‘TIME MACHINE

‘ 90 YEARS AGO: AUGUST 1902

Homes By Hand

At the turn of the century,
women rebelled against their
closeted Vietorian roles and
sought anthropological evi-
dence of their own equality,
The Hopi Indians of Arizona
were a case in point. Not only
did Hopi women own the
tribe's adobe houses, they
also built them. Construetion
materials consisted of chips
of rock and mud toted in
troughs from the riverbeds
below the mesas. What's

Power Train

Railroad rivalry gathered
steam when the New York
Central inaugurated year-

tury Limited." The Pennsyl-
vania Railroad matched the
offer with its new “Pennsyl-
vania Special,” and the Great

more, Hopi homemakers | round, 20-hour luxury service  Speed War was on. Both rail-
used no tools: The houses | between New York and Chi-  roads later trimmed their
were literally handmade, cago on the “Twentieth Cen-  schedules to 18 hours.
‘ 60 YEARS AGO: AUGUST 1932
w Water Strider Two To Tan

WI;OPU —
MECHANICS

MAGATINE

SEE PAGE |82

Naval architects of the era
loved hydrofoils, although
back then the high-stepping
watercraft offered a rather
bumpy ride. But that didn't
stop a German engineer from
designing a 60-passenger
trans-Atlantic hydrofaoil
speedster, Air serews would
provide propulsion as the
boat glided on six ladder-
style foils. German shipyards
built large hydrofoils during

Hollywood guickly became
America's fantasy factory
during the Depression years.
Special effects would soon
leap into publie conscious-
ness with the release of “King
Kong," but even the tamer
musicals benefited from cam-
era trickery. On Paramount
sets, adancing movie camera
locked arms with a starlet
and waltzed her across the
floor. Audiences got the im-

World War 11, but Allied | pression of dancing with her.
Frazier Hunl DV H Bsrmbaim bﬂmblng raids kEpl‘ the 60- The robo-cam's hatl trousers
Barney Cldfiekd knot attack craft from enter- | and chalked face no doubt put

ing the fray. the actress at ease,

30 YEARS AGO: AUGUST 1962
: Hop And Pop Boom Town

Supersonic flight and verti- | At secluded Wallops Island
POPULAR:= cal takeoff dominated aero- | on Virginia's Eastern Shore,
nautieal thinking in the early | NASA engineers tested the

MECHANICS

"60s. Naturally, some engi-
neers sought to combine the
two. Pete Girard conceived
the heliplane—with a trian-
gular wing that whirled for
liftoff, then locked into place
for cruise. A variant had
two counterrotating wings,
mounted above and below
the fuselage. But like s0
many vertical-takeoff con-
cepts of the day, the heli-
plane never jumped off the
drawing board,

new Scout research rockets
and groused about the good
old shoestring days. The fa-
eility dated back to Waorld
War 11, but its budget had
mushroomed since the birth
of NASA. Now trim steel
launch pads and solenoid ca-
ble releases replaced make-
shift plywood scaffolds and
oyster-men's ropes, Nolong-
er did engineers calibrate ra-
dar off a .22-caliber bullet
fired over the ocean. ™
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YOU CAN TELL A LOT ABOUT

SOMEONE BY WHAT THEY DRIVE

I You can have the fastest tires, the sweetest clutch
and the beefiest engine, But if they aren't tightened
and torqued just right, you might as well be driving an
ice cream truck. That's why the Stanley Busch Grand
National racing team depends on Stanley mechanics

tools to keep its car in top condition. The same

mechanics tools you can buy for your car.

Of course, you don't need to have a 500 horse-
power stock car in your driveway to appreciate
the importance of top-quality sockets, wrenches
and drive tools. And Stanley has all sorts of
Professional™ sets to choose from. All made in the
USA. And all with our Full Lifetime Guarantee. So
next time you need a set of tools, look for Stanley.

60

helps you do things right”

!IIIIIIIIIIIIIl

&) 1997, Stanley Toals, Division of The Stanley Wirks



If You Don’t Use GenuineToyota Pa
YouMagNolBeSu(hAPopulqr Mechanic.

The wite Says, "Let a pro-
fessional fix it" You prefer to
do it yourself. And if you dont
use Genuine Toyota Parts, you
may find yourself in a rather
awkward situation.

The truth is, unlike wanna-
be aftermarket parts, only
Genuine Toyota Parts are
made to official Toyota fac-
tory specitications and
workmanship. So not only

Cort Maarm Froum | ife

Bickle (! €18 Toyoier Mesar Sales LEA

do they fit right, but reliability
is built right in.

Take our oil filters, for
example. They have an anti-
drainback valve which doesnt
allow oil to drain back once
the engine’s been stopped.
This permits instant lubrication
when you restart your engine.

You'll also know exactly
where to go for the right part.
Right away. For a price thats

rfs,

right on the money. And thats
your Toyota dealer.

So insist on Genuine
Toyota Parts. It could possibly
be the best thing you can
do for her Toyota. And your
popularity.

PARTS &
SERVICE

"I love what vou do for me!

& TOYOTA
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Bail
WRIGHT-PATTERSON
AFB, OH—The National
Aero-Space Plane will fly
through unknown territory:
Basic propulsion, flight con-
trol, sheer speed and alti-
tude will be like nothing
any aircraft has ever experi-
enced. All the more reason to
pack in some crew-escape
technology should something
o horribly wrong.

Air Force investigators
believe the most likely tech-
nigue wiould be equipping the
craft to literally blow its own
head off in an emergency.

A separable forward sec-
tion would jettison from the
rest of the plane, either with
explosives or passively.
Then a drag chute could de-
ploy to slow the forebody,

et 3

out 2000: Escape From The X-30

ideally to a speed between
Mach 0.7 and 1.3. At that
point the erew members
could bail out on medified
ACES 2 ejection seats.

Researchers are currently
analyzing the variables in
this seenario with a computer
program modified from soft-
ware Used in the early stapes
of the Space Shuttle and B-1
homber programs.

Bo far studies reveal that
the crew still might have to
eject from the forebody at
higher speeds and altitudes
than are considered safe. En-
gineers will have to design
protection systems that can
withstand high windblast,
Edhior Abe Laane
Asvintani Echeor: Greg Pops
Contniaion Lisa Buscr, Py Chier

Miki® Fillon
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TECH UPDAIE

News Of Tomorrow's Technology Today

g-loads and aerothermal  X-30 escape sequence:
heating. Options include pur-  Forward fuselage jettisons
tially or even fully encapsu-  explosively, then crew ejects
lated ejection seats, from decelerated forebody.

Highlights This Month

M Taxi To The Stars—Latest on the
Personnel Launch System.

B Final Approach—\Yhat happened to the
YF-22A7

B Black Hawk's Brood—New Sikorsky
chopper taps UH-60 tech.

B Spun Glass—Rotating furnace casts biggest
mirror yet.

B Long Shots—DARPA's deadly new
stretching ammo.

B Three-Way Driving—Sanyo's triple-
powered electric car.

{More Tech Update on page I4) 13
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Tokes Shag
HAMPTON, VA—A study
by Lockheed's Skunk Works
has confirmed the technical
feasibility of Personnel
Launch System HL-20 (see
Tech Update, page 15, Jan,
'U1). Engineers at NASA's
Langley Research Center,
who developed the HL-20
concept, are now analyzing
the Skunk Works' cost and
production schedule fore-
casts,

The vehicle has evolved
since it was first publicized.
The HL-20s large outboard
fins, originally flat, are now
cambered on top for extra
lift. Wind-tunnel tests and
approach-and-landing simu-
lations have shown that the
HL-20 would glide stably.

YF-22A ls
Crippled
EDWARDS AFB, CA—
A fiery April 25 belly-flop
landing has put the only fly-
ing F-22 prototype out of
COMMISsion,

The YF-22A, built by
Lockheed, Boeing and Gen-
eral Dynamics, was swoop-
ing low over a runway for a
photo opportunity when
something threw the jet into
a series of bucking-bronco
piteh oseillations. After
about 7 seconds, the plane's
tail end slapped onto the run-
way. Fire damaged only

()

ot <

The Lockheed study also
okayved the rocket-assisted
launch-escape system and

]
i

the use of a Titan IIl as a
booster for an unmanned
prototype.

HL-20 would go up on
solid core of National
Launch System.

Its malmed wing and fin wrapped In black plastic, the YF-22A has
retired to an Edwards Alr Force Base hangar.

about a quarter of the air-
frume, and the pilot escaped
with merely a sore back.

Crash investigators are
focusing on some of the
capabilities that make the
YF-22A the
Advanced
: o Technology
E‘lj[hll. r. When the bucking
begun, the jet was employing
its thrust-vectoring nozzles
and firing its afterburners
while simultaneously re-
tracting its landing pear. I

Not until 1995, when engi- |2
neering and manufacturing |3
prototvpes take to the air,
will an F-22 fly again.

Secret Satellite Kicker

CAPE CANAVERAL, FL
—The Air Foree's secretly

launched DECS-TIT commu-
nications satellites have
some new flexibility,
thanks to an extra stage
tacked to the spacecraft,

Called the Inteprated
Apogee Boost Subsys-
tem, or IABS, the extra
rocket stapge kicks its
gatellite into a cireular
peostationary orbit,
then detaches. The ver-
satile motor has an in-
triguing feature—it car-
ries its own solar-power

Apoges-boost rocket
can wait 12 days before

placing DSCS-Iil.

array. That's unusual be-

cause the DECS-111"s solar
panels, even folded, could
generate enough power to

| satellite in space,

| sion on placing the satellite.

feed the IABS's batteries for
ashort period,

But the solar array on the
little booster keeps its elec-
tronic systems operational
for at least 12 days. That
means 12 days can elapse be-
tween launch preparation
ani final positioning of the
The extra
time can streteh the launch
window or allow Air Force
planners to postpone a deci-

Although the TABS was
e -i|.='.ru wl specifically for the
IJH{ ]” t!w ;.,n‘n umwnt

[H.'l an ;u“-pl.ll‘pu:-'v orbital ma-
neuvering vehicle.

(More Tech Update on page 16)



THE DEEP GROOVE GOODYEAR AQUATRED.

IN ITS VERY FIRST YEAR, IT HAS ACHIEVED
SOME VERY POPULAR ACCLAIM.

& The deep agquachannel evacuates wates, which gives superior wel-weather traction, ® A new chemical ingredient, SIBR,
contribites to wet-weather grif. ® A ..{m'mi:'ﬂ' 15 made and designed so well, it comes u ath a 60,000 mile tread rarraniy.

It's not electronic. It’s
not mechanical.

Yet, Popular Science
awarded it the “Best of
What's New Award?" And
Popular Mechanics awarded

it the “1992 Design and Engineering Award’’

The Aquatred
“Contact Patch,” the
ey £ e tine’s
performance.

It’s a tire. The Goodyear Aquatred all-
season radial. Its deep groove aquachannel

helps channel water away as you drve. For

GOODy

superior stopping, comering and steering.

Goodyear Aquatred is designed and engi-
neered to be the best wet-traction tire you
hﬂ\'ﬂ CVET pl.lt On your car.

And while you gain so much in the wet,
you sacrifice nothing in the dry.

The deep groove Aquatred all-season
radial. Only from Goodyear.

Technology makes it different. Wet trac-

tion makes it superior.

'YEAR

THE BEST TIRES IN THE WORLD HA\-’I-L GOODYEAR WRITTEN ALL OVER THEM.




New C
OnTheB

STRATFORD, CT—Sikor-
gky Adrcraft has developed a
big new helicopter
that bears a strik-

ing family resem-

blance to the UH-60A Black
Hawk now in widespread
military use. But the new
rotoreraft, desipnated S-92,
will carry 19 passengers to

the Black Hawk's 11, thanks

toa dramatic increase in

cabin volume,
The rather squat Black
Hawk was designed to be

Sikorsky 5-92 has
stuffed into C-130
airlifters, a require-
ment that doesn't
cramp the 5-92. In-
side, there's 200 cu,
ft. more cabin space
and a 6-ft, ceiling
that allows most
passengers to walk nearly
upright. That's not surpris-
ing, since the helicopter is
aimed at civilian users as

54-ft. fuselage with enough Interior space to carry |9 passengers.

much as the military.

Much of the 5-92 derives
from the Black Hawk line, in-
cluding the transmission and
powertrain, the aluminum
airframe and the avionics
suite, The rotor blades, how-
ever, are wider and end ina
hook that adds about 450
pounds to the 3-92's lift in
hover. Another new feature
is a rear loading ramp.

Maximum takeoff weight
is 22,220 pounds, a little
maore than the Black Hawk's.
It will eruise at 160 knots,
with a top range of 40{ miles.

The 5-92 will likely be a
seabird: Offshore oil rig sup-
port should be a major eivil-
ian use, while the military
versions could replenish
Navy ships or land Marines
in amphibious assaults. '

PALOALTO, CA—A small,
ultracold refrigerator that
could run for more than a tdec-
ade without vibrating would
be a boon for satellite-borne
sensors such as infrared tele-
scopes and gamma-ray de-
tectors, Now, Lockhead en-
gineers, warking with the
British firm Luecas Aero-
space, say they've developed
such a device,

The cryocooler consists of
two compact refrigerators
that weigh less than 30
pounds each, Based on the

Stirling cyele, they consume

Silent Space Chiller

little power, and their parts
don't wear against each oth-
er. They also reuse the same
small volume of working fluid
instead of allowing it to bail
AWay,

To eliminate the rattling
caused by their motors, engi-
neers linked the refrigera-
tors together in such a way
that their vibrations cancel
each other out, The key is an
electronie control package
that measures the vibrations
from each refrigerator and
adjusts the machines’ motors
to keep the vibrations in
1 phase.

The technology
could be useful for
long-term space
projects such as
NASA's Earth
Observing Sys-
tem of environ-
ment-monitoring
satellites,

Mounted back to
back, compact
Stirling refrigerators
cancel each other's
vibrations.

Pea-Soup Simulator

BROOKSE AFB, TX—Spa-
tial disorientation, or 310, is
probably a major culprit in
airplane crashes attributed
to pilot error. To combat the
problem, the Air Foree is ex-
amining the physiological ba-
siz of 8D phenomena, such as
the G-excess illugion and the
giant-hand effect.

The Visual Orientation |

Laboratory and the Gyrolab
2000 are simulators that
teach how to recognize dis-
arienting conditions and to
keep the plane under control.
Multi-axis motion and com-
puter-generated visuals con-

jure the different illusions.
Coming next year, the Ad-
vanced Spatial Disorienta-
tion Demonstrator, a follow-
on to Gyrolab, will feature a

wnew wide-field-of-
‘ view display sys-

tem that simu-
lates a T-38 jet.

Gyrolab (left] and
Visual Orientation Lab
|abowve | mimic S0.

{More Tech Upfﬂtz on page 18)
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TUCSON, AZ—The rotat-
ing furnace at the University
of Arizona has east 4 21-ft.
mirraer blank—the largest
vet created by the machine

Monster Mirror Is Spun

Three months ago, 10 tons
of borosilicate glass melted in
the furnace, which spun at
7.4 rpm to give the mirror a
parabolic fice. Since then,
the glass has slowly cooled.

Now Steward Observa-
tory Mirror Lab scientists
must hoist the blank from the
furnace with & suction-footed
grappler. They'll pull out the

honeveomb blocks that leav-
en the mirror's underside
and begin inspecting for
flaws. The |lig reflector 15 to
reéplice the G-mirror array on
the Multimirror Teleseope at
Mount Hopkins.

Five-pound
chiunks of
borosilicate glass
fill furnace, which
is then lidded and
spun to cast 21-ft.
mirror,

- Stretching Tank Killers

LIVERMORE, CA-
Kinetic-energy penetri-
tors that elongate during
flight are the focus of re-
search work at Lawrence
Livermore National Labora-
tories, The Defense Ad-
vanced Research Projects
Ageney (DARPA) is funding
the effort.

Long projectiles {ly truer
and penetrate targets deeper
than short enes. But short
darts are easier to launch.
The solution is a rod-in-tube
confipuration, ftted with a
rear fin. During flight, air
drag on the fin slows the

S

er, slides oot
and then locks
into place.

The extended ]ﬂ':rjw.‘[”t-
holds its length upon impact
with the target. Although
the tube doesn't dig into the
Larget as efficiently as the
rod, overall penetration is
deeper than that of a conven-
tiomal projectile

Livermore is experiment-
ing with scaled-down projec-
tiles fired from cannons at up

FAIRBANKS, AK—Re-
searchers can now take their
hames and offices with them
tothe most remote corners of
the Earth. The

- & N
MNSF's seif- e "
contained field
labs and housing modules

withstand extreme conditions.

= cold-start at 30° F

Drop-in Polar Lab

National Seience Founda

tion's new All-Weather Relo-

catable Complex can with-
stand temperatures between

-1 and 115° F,

Different modules can
house living quarters,
lub space and utility
grear, such as a genera-
tor and waste treat-
ment equipment. Each
mixdule ean run on so-
lar power when sun-
light is available. 1ts

= oil-fired heater can

Designed by GDM, Inec.,

the modules have undergone
testing on Alaska's tundra.

tube. The rod, flying
relatively fast-

to 1.25 miles per second. [hs-
garding sabots gpuide the
penetrator out the gun bar-
rel, then fall off in Night, The
darts themaelves are made of

!“"l\-i' :‘5|.“.1 :llfll' j.ll[' air-to-air,
ground-to-air and air-to-
ground combat

steel, aluminum

and tungsten.
Extending projectiles

were originally envisioned as

armor-plercing Kinetie- Extending

energy ammunition for the rolectile
120mm gun on the M1 tank. Eurjt:r;uumn
But DARPA is hoping that  put stretches
the projectiles will also  during fight.
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KENNEDY SPACE CEN-
TER. FL—The French,
Germans and [talians have
bundled together an un-
manned space laboratory
that astronauts are sched-
uled to release from the
Shuttle Atlantis this month.

The European Retriev-
able Carrier, or EURECA,
consizts of 15 microgravity
experiments packed into a 9-
ton spacecraft about the size
of a VW Beetle.

On board EURECA, erys-
tals will grow, cells will mu-
tate, sensars will measure

radiation and instruments
will snare micrometeoroids

during the 10-month orbit.
The free-flyer also houses a

WOODS HOLE, MA—Sea
trials are underway for an
electronic nautical chart that
could revolutionize ship navi-
gation, A Waoods Hole Ocean-
ographic Institute motor-
yvacht is currently testing the
prototy pe system.

The hardware consists of a
computer hooked up to ship-
borne radar, gyrocompass

Megabytes For Mariners

and eithera LORAN-C or
Global Positioning System
receiver, During some tests,
the system will control the
ship's autopilot.

Woods Hole is managing
the Electronic Chart Display
and Information System (EC-
DIS) effort. Future tests will
take place on a Coast Guard
cutter and an oil tanker.

INTER A PHOTO

I ——

Digital chart shows position, soundings and channel markings.

TOEYO, JAPAN—So far,
electric cars have run on
either batteries, fuel-cell
power or solar energy. Now,
Sanyo has built a $400,000
2-seat concept car that taps
all three power sources.

Amorphous-silicon photo-
voltaic cells, with efficiencies
between 5% and 7%, coat the
car's top surfaces,

The fuel cell iz a small 250-
watt powerplant weighing
roughly 66 pounds, Three
nickel-hydride cells, each
weighing about 6 pounds,
supply the hydrogen fuel.

Triple-Electric Sports Car

The backup battery pack is
made up of familiar nickel-
eadlmium units,

The car's top range on a
sunny day is 84 miles, but
only 0 miles without
solar power. Weigh-
ing under 900
pounds, the vehi-
cle stands no
chance of being
more than a tech-
nology demonstra-
tor. Besides the
power sources, the
car features a voice-con-
trolled, CD-ROM color mov-

POPULAR MECHANICS ® ALGLUST 1992

PITTSBURGH, PA—Car-
negie Mellon scientists are

subjecting metals, compos- |

ites and eeramics to viclous
forees in an effort to custom-
ize their microstructures.

At the new Center For
Advaneed Deformation Pro-
cessing Research, engineers
are scaling up their unique
hot triaxial compactor, It
combines 2000° F tempera-
tures with gas pressures of
30 tons persq. in.—plus a hy-
draulic ram that puts shear
stress on the material sam-
ple, aiding densification.

A machine now under con-
struction will hold an 8-in. -
dia. eompaction vessel, near-
ly double that of the existing
compactor. A future, possi-
bly commercial model will
feature a 6-ft.-wide vessel,

ing map with a Global-Posi-
tioning-System-based
navigator., [Tu] =t

EURECA offers unmanned
preview of Space Station
Freedom experimentation,
gamma-ray telescope and an
experimental ion throster,
among other devices,

Next yvear, EURECA will
kick itself buck down to the
Shuttle's orbit, where astro-
nauts will grab it for later re-
furhishment. The U.5. will
el space on its 1995 flight.

Hot triaxial compactor applies
shear stress to metal powders,

yielding new microstructures.

EIRATEON .

ESA PHOTO ANDILL

ANTD PHOTD)

Sanya's electric car draws
power from photovoltalc
cells, fuel cell and batteries.
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No matter where
only one plug guarantees

Alotof spark plugs claim they’ll give your car better performance.
At Bosch, we guarantee it. No matter if your car was built across

the street or across the world, if you don’t feel the
difference with Bosch P'lal:mum, we'll pay for the plugs:
£ pemits There’s never been a claim like

o Blcdspt e i this in the industry. And there’s
Plimam plg o wide et rrge  TIEVET been a plug like Bosch
o up bt 5 s nd Platinum. While Bosch Platinum

FETLIIny

e i vy has sparked many imitators, the
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your car IS from,
detter performance.

fact remains that it continues to be the only plug with a 99.9%
pure platinum electrode engineered into a revolutionary

extended insulator design.
The result is quicker starts, smoother acceleration and

improved fuel efficiency.
before you buy just any pl
remember this, only one plug in]tﬁz PLATINUM
world guarantees better performance , gy
in import and domestic cars. Bosch Platinum.
BOSCH

The Ultimate Spark Plug

For the Bosch retailer nearest you, call 1-800-882-8101.
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Speed vs. fuel e

d

years of his
1983 Indy
Car debut,
Michael
Andretfii
had become
runner-up in
the CART/PPG Cham-
pionship no fewer than
three times. Then in 1991
he drove his Kmart/
Havoline car to a record
8 official victories in a
single season, and the
championship was his.
One factor contributing
to Michael's success was
mastery of the age-old
question of whether to
sacrifice fuel efficiency

Within a /ew

=i

or speed:
“Indy Car rules require you to
maintain at least 1.8 miles per gallon
of fuel during a race,” Mic ﬂ{:f.‘iﬂ}’.‘i.
*Like it ornot, each team isallocated
the same set amount of fuel, and if
vou run out, that's your problem,
“So how do you go fast enough to
win—efficiently enough to fimsh?”
Michael continued. *‘You do it
through a combination of teamwork,
driving technique, and technology —
which is becoming increasingly 1im-
portant. And as more manufacturers
use motorsports to extend their re-
search and development, you can ex-
pect more racing technology to find
its way into cars we drive on
the street.

Fuel management.

“The heart of an Indy
Car's fuel management
system is the ECU—the
lectronic Control Unit—
like the ‘black box' you
find in many modern
street cars. It's basically a
computer that adjusts fuel mixture to
varying ambient conditions. We pro-
gram it—which we call ‘mapping’—
prior to each race according to our
strategy. Data from the ECU and
other functionsissent back to the pits
via telemetry. That helps me drive to
a pattern of fuel consumption that
my team manager, Ed Nathman, and
I have decided will carry us either to

the next pit stop or to the end of the
race. It's a little scary, because in an
Indy Car you don’t get an exact meas-
urement of fuel remaining in your
fuel cell —just the amount of fuel flow.
It's all based on calculation, and in
past yvears we've been known to pay
a penalty or two for miscalculation.”

From the cockpit, the modern Indy
Car driver can control fuel mixture
{from 90% to 100% rich), turbo
boost, [ront and rear brake bias, and
front and rear anti-roll bar (swaybar)
stiffness. His dashboard typically has
a digital tachometer, and at the flick
of a switch can tell him oil and cool-
ant temperatures, lap times, and fuel
flow, among other things. At his right
hand lies a gearshift lever that gives
him 6 forward speeds, plus reverse
on road tracks. So how much of all
this does Michael Andretti use in
traffic that on superspeedways can
exceed 240 mph?

“All the above," he answers. “'In
varying degrees, of course. I usually
don’t play a lot with turbo boost and
unless the dash flashes a warning, |
don’t pay great attention to tempera-
tures. But | often make brake and
suspension changes to chase down
weather, fuel load, and/or tire wear.
And [ adjust mixture or driving style
to chase down fuel consumption.
Each element, of course, has a symbi-
otic relationship with the other. Sus-
pension adjustments help increase

Havoline #

iciency.

cornering speeds,
which can give you
momentum to go fast-
eron less fuel. And I try
to be as smooth on the
throttle as possible—
which is also useful on
the street.”

Racing performance
and everyday
performance.

At Texaco, we race
not just to prove, but
to improve the quality
of products we make
for yvour car. Michael
Andretti understands
that very well. He had
this to say about it:
“It’s another exam-
ple of racing technol-
ogy becoming everyone’s technology.
For instance, my
Eewhman&Hﬂaﬁ team
as shared our expen-
ences on the trp:ck .L—n;'“'
with Texaco people. An Sy
experience we're shar- USRI
ing right now is the use #
of Havoline Formula®
Motor Oil—an oil ev-
eryone can buy off
the shelf, that we use regularly right
out of the bottle in our Indy Cars. On
the road, Havoline Formula® is very
effective against heat stress, starting
friction, and engine dirt. And on the
track, we haven't had a single oil-
related failure with it. As for Texaco
System’ Gasolines, | use them in my
everyday driving. System’' con-
stantly cleans a car’s engine, which
can help an older car run younger
and a new one stay inits prime—and
System’ comes in every octane
grade. Cleaning isimportant because
residues from fuel and combustion
can restrict flow and reduce energy.
And energy means performance—
on the track, or on the road.”

A W,
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TEXACO SYSTEM' AND
HAVOLINE FORMULA'
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- GHOSTLY
RETURN

The most complex and costly deep-diving
expedition in history unshrouds the tragedy
of the Titanic.

BY ABE DANE, Science/Technology Editor

® The pace of life iz slow 2% miles beneath the sea. In the
abyssal blackness, a ratfish glides, A seastar propes, Anemo-
nes feed with gentle motions, Eighty vears ago, the Titanic
came Lo rest among these simple creatures, a mysterious visi-
tor from the unknown world above.

As decades passed, the great ship settled into its new sur-
roundings. Fresh-painted steel gave way to a thick coat of
dangling rusticles, and the magnificent salons and state-
rooms were colonized by new life. What once had been the
perfect expression of man's paradoxical brilliance and blind-

k\z’ ness hecame a rich oasis in a dark world beyond his reach.

Only a handful of people have actually visited the place




A GHOSTLY RETURN

dezeribed here, And all of them had to
risk their lives, traveling into pitch-
black depths where the water bears
down with 6000 pounds per sq. in. of
pressure. Their reward? The chance
to squint through the viewports of
deep-diving submerzibles at dimly li
patches of the most storied shipwreck
of all time.

Scenes from a shipwreck
I had a much better view of the wreck,
dlthough my journey to the Titanic
involved nothing more perilous thana
plane ride to Toronto, Canada. There,
| saw a preview of unedited footage
for the Imax feature “Titanica,”
scheduled for release this October,
The product of a $6-million expedi-
tion that brought together rece

5 |
capable Russian sub- }

mersibles and state- §
of-the-art Imax film }
technology  (see p
“Back To The Ti- |
tanic,” page 118, §
Oct., '91), it was an |
awesome spectacle.
irilliantly illumi-
nated on a G-story
sereen, the vast, en-
erusted hulk becomes
a teeming visual wonderland, so rich
in opportunities for exploration that
one can’t hope to take it all in, After 80
years obscured beneath the sea's fu-
nereal shroud, one feels that a new
Titanic is revealed, transformed by
in the depths.
is utterly changed, and
ably reminiscent of what

was once the glittering erown jewel
of the White Star Line. Bedecked in
ivers of rust that hang like Spanish
ss, "It has turned into this huge,
Victorian-era haunted house,"” says
veteran National Geagraphie pho-
tographer Emory Kristof, who ac-
companied the Imax team.

Along with the fascination of the
wreck itself, there are more profound
implications to these sharply ren-
dered scenes of the world 12,000 ft.

Ruszian sub pliot Evgeny Chernjaek peers
out from Mir |inset top). On the bottom,
windows of a first-class stateroom look out
an the murk [top). Black-and-white photos
from Belfast's Harland and Wolff shipyard
show stout hull plating. and huge. bronze
propeliers. Mir stumbled on one during Its
second dive |above|.
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beneath the sea. Saye “Titanica”
director/producer Stephen Low, “If
Eenple can see how spectacular and
eautiful it is down there, and how
varied and rich the wildlife is and the
geology, they will begin to think of it
not as just a dark and lonely cold
place, but as something that’s won-
derful and curious and interesting and
worth preserving.”
Intermingled with the expedition's
cinematic agenda was a program of

scientific observation, Not only does
the Imax footage itself provide a
unique record of conditions at these rel-
atively unexplored depths, but time
was taken during the dives to gather
samples of the decaying wreck, the sea-
floor and the surmwuﬁing water., The
results were unexpected. “There's a
perception that the deep ocean is in-
ert, it's isolated, it's a void,"” says the
Bedford Institute of Oceanography’s
Steve Blasco, who served as the expe-

Inside The Mir Submersible

A THC S A A

LLATE

i

MANIPLLATOR

30 VIDED
CAMERA

POPULAR MECHANICS ® ALUGUST 1992

Director/producer Low prepares to dive
with Chemjaek [above]. Subs were
launched from starboard deck cradies with
the heip of divers and a hydraulic crane.

Mirs could be configured with a variety of
manipulators, lights and cameras. Three

\ people and 340 pounds of film gear fit in
the nickel steel personnel sphere.

25



A GHOSTLY RETURN

Massive, steam-driven
windlass (above| was used to
hoist cargo, and now
diszohves Into rust on the
forecastle. Mir photographs
Mir [right] near the bronze
steering telemotor that held
the ship's wheel inside the

dition's chief seientist. "We learned
that the area was quite active.” Rus-
sian zoologist Lev Moskalev counted
24 species of invertebrates and four
kinds of fish in the vicinity of the Ti-
tanic. And the wreck itself proved an
invaluable measuring device, since its
age is known precisely and can be
used to gauge the rate at which natu-
ral activity oceurs around it.

Lights, camera,
submersibles

However eompelling the rationale for
the expedition might have seemed, it
would never have been contemplated

26

had it not been for the availability of a
few critical technologies.

Central among these is the Imax
medium itself. Although it has been
around for more than 20 years, it re-
mains the most powerful method yet
devised to convey visual images toa
wide audience. Imax uses 70mm film
turned on its side so that each frame
spreads over 10 times the area, and
thus contains 10 times the photo-
graphic detail of those on normal
3bmm movie film. Imax film also flits
through the projector three times as
fast, producing an absolute flood of vi-
sual information. “In imagery, it's the

LR FILAES INTERSATIONIAL PHOT0S

amount of information that's impor-
tant,” says Low.

Wound sideways through an im-
mense rolling loop projector, the pic-
tures spill out onto giant sereens that
fill the entire field of view. The aim,
according to Low: “to eliminate the
clues that you're watching a film.”

Under the best of circumstances,
Imax movies are difficult to make.
The eameras are cumbersome 100-
pound masses of delicate machinery
that can tear through a 1000-ft, -
zine of film in 3 minutes. At the T'i-
tanic site, they would have to operate
under conditions that make even the
simplest task complex.

Only five submersibles in the world
can operate at the depths required. Of
these, the two best suited for film
work are the matching Mir I and Mir
2, which are owned by the Russians.
Their T4-in.-thick, 200mm-dia. aeryl-
ic viewports accommodate wider
angle lenses than the 120mm ports
aboard other subs, and their 100-kw
nickel iron batteries permit 20-hour
dives, with plenty of power to spare
for lights and other accessories.

Both Mirs operate from a single
ship, the 400-ft. Akademik Keldysh,
dezeribed by Kristof as “the greatest
oceanographic ship with greatest ca-
pabilities that exists.” It was Kristof
who in 1988 contacted Dr. Anatoly
Sagaleviteh, head of the manned sub-
mersibles department at the P.P.
Shirshov Oceanographic Institute in
Moscow, and began discussions that
ultimately led to the expedition.

But getting to the site of the wreck
would have%een pointless without
lights that could cover the Imax cam-
eras’ large fields of view without
draining the submersibles’ batteries.
No such system existed prior to this
expedition, but HMI lights, which
had been used in shallow water for the
movie “The Abyss,” showed poten-
tial. Technical consultant Chris Nich-
olson of Deep Sea Systems was
charged with developing a setup that
could operate at 12,000 ft. The effort
led to a 150,000-watt 4-lamp system
more powerful than any used in the
deep sea before, and 20 times as pow-
erful as that aboard Alvin on the orig-
inal Titanic dives.

Somehow the glare of the lights
dispels none of the Titanic's mystery,
though. If anything, it grows deeper
and more complicated. Coming back
from the expedition, Kristof spoke of
the experience: "The Titanic now is
this monument from the world before
World War 1, and a high point of Ed-
wardian technology,” he said. Look-
ing at the wreck and what it's be-
come, it is certainly worthy of the
legend. ]
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Low profile, high performance. These 14 stealth stormers are the

Clark Kents of today s cars.
BY TONY SWAN, AutumutthEditm
mﬂmhyﬁmcﬂn -

® One of the fundamentally appealing things about to-
day’s performance cars is also one of their biggest draw-
backs: They look like performance cars,

This iz fine when you or your girlfriend or your bud-
dies are doing the looking. Bat it’s not so fine when that
sleek shark shape attracts the attention of someone
wearing a cop suit. And since most cops like cars just as
much as we do, it's quite likely to do just that.

Well, if you're addicted to the joys of acceleration
and/or erisp handling, vou already know there's no sure
way of avoiding tickets. But it helps if your car doesn't
attract attention just by being there, right?

That's what this test is all about. Every carin this col-
leetion offers something special in the way of driv ir'u.';
fun, but it's not apparent at a glance. True, there’s a
rear wing or two in the mix, but wings have become
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commonplace. For the most part, these are not the
kinds of shapes that will get you arrested for intent—
though we do recommend against red paint.

Since this is obviously a mixed bag, ranging from the
Suzuki Swift GT to the superb Mercedes BO0E, we have
no overall winner, We also understand yvou might be
able to list some other closet hot rod candidates—any
classification becomes arbitrary at some point. But
there's plenty of low-profile fun in this 14-car pack.

Acura Vigor GS
Although it's not as nimble as the Integra, its smaller
Acura stablemate, the Vigor is deceptively quick and
agile in its own nght The 176-hp dohe 20-valve inline
Five is smooth and provides more low-end response
than you might expect.



ACURA VIGOR G5

FORD TAURUS SHO

Like many front-drive sport/luxury
cars, the Vigor is a little undersprung
and underdamped for really hard
work on twisty back roads or a de-
manding set of curves and corners like
the Streets of Willow test cireuit. We
also think the steering is a little numb,
particularly on-center,

On the other hand, the brakes (4-
wheel discs with antilock) are excel-

lent and the Vigor is devoid of any

wallowing or weirdness. And on the
open road, its manners are strongly
reminiscent of the bigger Legend se-
dan series—quiet, comfortable and
luxurious, particularly in our leather-
lined, wood-trimmed GS model.

It also has a remarkably strong
sense of coupe-like intimacy for a 4-
door sedan, thanks to its cockpit-style
control and instrument layout.

Alfa Romeo 1645

Few cars in the luxury/performance
class have the all-around sporting
character of the Alfa 164, and those
few aren't represented in this test.
With its stiff chassis and firm suspen-
gion components, the 164 offers the
precision and response of a sports car

clad in tastefully subdued sheetmetal.

The Alfa's 3.0-liter sohe V6—200 hp
in the 5 model—has exceptional
punch through a wide rpm range, and
its seats offer the kind of lateral sup-
port we associate with racing cars,
without sacrificing comfort.

Given the excellence of the chassis,
we think the Alfa could use a little
maore tire. The P4000 195/65R 15 Pirel-
lis that come with the car ride well,
but a little more contact patch and a
lower profile would help both slalom
and braking performance.

Aside from that, the 164 is an ex-
ceptionally appealing closet hot rod,
with a broad range of capabilities and
more personality than anything in its
class. It can be called pricey—but it
can also be called unique.

Dodge Spirit R/T

Did we mention the wisdom of avoid-
ing red paint? Well, we better say it
again here, because when you put
your foot in this one, the result is the
kind of red blur that sets sirens wail-
ing. Wow! With 224 hp, the Spirit
R/T's 2.2-liter dohe 16-valve inter-
cooled turbo Four transforms this

DODGE 5PIRIT R/T

modest midsize sedan into a torrid
pavement-ripper that'll humiliate a
lot of VB musele cars,

nsion and chassis
aren't well conceived to keep up with
all this go-power. It took eoaxing and
patience to hurry the R/T around the
Streets of Willow—too much under-
steer, too much wallowing, too much
difficulty in getting all that power to
hook up for the straight places.

But once the R/T is pointed
straight, it pins its ears back and just
flat disappears. If your idea of hot-
rodding runs largely to acceleration,

here's your ride.

Ford Taurus SHO

Evenin an age of excellent V6 en-
gines, the SHO's 3.0-liter dohc 24-
valve aluminum V6 stands out. De-
signed (to Ford specifications) and
built by Yamaha, the SHO (Super
High Output) V& makes 220 hp,
enough to change the sleek-but-sen-
sible Taurus into a tiger.

There's been some chassis tuning to
go with the extra muscle, but, in our
opinion, not enough. The engine is
faster than the car. To be a real con-
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tender on a road circuit, the Taurus
needs some stiffening, as well as bet-
ter brakes—just a couple of hot laps
provoke brake-pedal sponginess.
However, if sheer joy of horsepow-
er is your priority, here it is—beauti-
fully engineered, elegantly packaged
and well-nigh invisible, thanks to the
millions of Tauruses out there.

Isuzu Stylus RS

Although there’s more power in the
1.8-liter dohe 16-valve Four this
yvear—140 versus 130 in "91—the Sty-
lus RS doesn’t really come intoits own
until the road starts looking like a
snake with a ease of colie. Then you'll
find yourself reeling in all sorts of
high-powered traffic.

The key to this little car's impres-
sive agility lies in the Lotus-tuned
strut suspension. Stiff but still sup-
ple, the RS package provides remark-
able balance, as good as anything in
the small front-drive sedan class and
better than most. It loves to be tossed
around a tight racing circuit, it's de-
void of vices and its all-dise brake sys-
tem is fade-free and powerful.

We also liked the tire choice that

goes with this package—205/50R15
Bridgestone Potenza RET1s on alloy

wheels, probably the most perform-
ance-oriented setupin the bunch. And
if your idea of a closet hot rod runs to
back-road disappearing acts—or as-
tounding everyone at your local auto-
cross—this is one sweet setup.

Mercedes-Benz 500E

Okay, a Mercedes isn't exactly low
profile. On the other hand, what qual-
ities do you associate with these cars?
Power? Of course. Meticulous engi-
neering and assembly? Ditto. Safety?

POPULAR MECHANICS ® ALIGLIST 1992




OLDSMOBILE ACHIEVA SCX

Durability? Comfort? Luxury? Sta-
tus? All of the above.

But when you get into the realm of
Teutonic hot rods, the names that
spring most readily to mind are
Porsche and BMW.

And that's exactly why the 50E—
a 300-series chassis with a 322-hp
dohe 32-valve alloy V8—came to be.
Tired of its somewhat stodgy image,

M-B partnered up with Porsche’s
R&D arm tocreate thiscar. Tomakea
long and thorough development story
short, the 300 chassis was substantial-
ly revised to handle the V&'s power,
and the car itself is assembled by
Porsche at Weissach.

This thing is fast, friends and neigh-
bors. Quick and fast. Quick and fast
and agile. It sticks like a limpet and

changes directions like a cheetah.

We did find something to dislike,
though. Part of the 500E’s long list of
standard features is a traction control
system (ASR) that retards power
when you exceed the limits of tire ad-
hesion. This occurred frequently on
the Streets of Willow, effectively
eliminating power-on oversteer from
the Eﬂﬂl‘i'sﬁ‘rag of tricks and thus limit-

30

These 14 cars represent
every level of the high-per-
formance, low-observability
spectrum—but If you're really
Interested In avolding tickets,
we do recommend avoiding
red palnt.
SPECIFICATIONS AND DIMENSIONS
BASE PRICE! ENGINE/ ENGINE EMGINE! TRANS-  WHEEL- TRACK  WIDTH! WEAD-, LEG-,  CURB WEIGHT
MANUFACTURER/ PRICE DISPLACEMENT HP, NET/ DAIYE  MISSION BASE/LEMGTH FAONT/REAR HEIGHT HIPROOM, FIM HPIWEIGHT R
MODEL AS TESTED {ehiee) TORQUE (ft.-B)  LAYOUT  TYPE fim) fin.) {in.] {in.) {Ib.fhp)
Acura Vigor GS $25650 LSSOHC 20V 176 @ B300mm lront Sspeed 1104/ 59,8/ 701/ F:38.644.3/52 2 aziy
526,084 1502451 17T0@ 3900 pm  fromt  manual 150.4 59.4 5348 A: 36.8/30.7/52.1 18.25
Alfa Romeo 16848 $34,990 VESOHC 200 @ 6000 rpm/  front' GS-speed 1047/ 59.6/ 6893 F.3B8.220.0575 3azs/
$35515 18062958 1B @ 4400 rpm ot manual 179.4 58.6 548 R:36.1339/575 16.63
Dodge Spirit R/T §$18.674 L4 DOHC Tutbo 224 @ BOOD rpm/  Tronl  S-speed 1035/ 578/ BB F:3B.4M19/517 anaa/
519,804 1352312 217 @ 5800 rpm Fromi Bl i81.2 572 53.5 A: 37.238.3/52.0 1373
Ford Taurus SHO $24,320 VEDOHC 24V 200 @ 8200 rpm/  fronl!  S-speed 1060 1.6/ 712/ F:38.341.7/55.2 M
£26,409 206/3370 200 @ 4800 rpm  froml  manual 182.0 B0.5 541 RA:37.6/37.5/548 1423
Isuzu Stylus RS $10,749 L4 DOHC 18V 180 @ 8600 rpm/  fronk/ S-speed 965/ 56.3 667/  F:37.4/42.0/50.9 a7anl
$13,768 B6.8/1588 150 (@ 4800 rpm  front  manual 164.1 553 51.8  R:32.0/30.4/42.7 171
Mercedes-Benz S00E 575200 VEDOHGC 32V 322 @ 5700 pm/ front'  d-speed 1102 608/ 0T F37.541.553.0 JRES/
$81,600 30354973 354 @ J900fpm  renr aulomatic  187.2 60.2 654  RA:30.8/33.5/554 11.87
Marcury Cougar VB $21,962 VB OHV 200 @ 4000 rpm/  fronl!  4-speed 1130/ 618/ 727 F: 381425578 asam
§26,171 a02/4948 275 @ 3000 rpm  rear aulomatic 1999 60.2 527  R:37.6/06.5566 17.83
Mitsubishi $26,450 V6 S0MC 202 @ 6000 rpm/  front!  4-spesd 1071 604/ 600/ F:38.6430/5432 3505/
Diamante LS $31,785 181.9/2972  190@ 3000 rpm  front auiomatic 1902 0.2 655 A 36.9/34.2%535 17.3
Nissan Maxima SE $21,450 V6 DOHC 24V 100 @ 5800 rpm/  fronl/!  S-speed  104.3/ 59.4/ 69.3 F:39.543.7/543 3146/
$23,115  1B0E/2960 190 @ 4000rpm  fromt  manual 187.6 58.7 551 R:36.833.2M488 16.55
Nissan Sentra SE-R $12,165 L4 DOHC 16V 140 @ B400 rpm/ front! S-speed 957/ 56.9/ 656  F:38.541.9512 2414/
$15285 12184098 132@ 4800rpm fromt  manual 170.3 56,3 530 A 36.6/30.9/534 17.24
Oidsmaobile $12,715 L4 DOHC 16V 180 @ 8200 rpm/  font! S-speed 1034/ 55,8/ 672  F:37.8431488 2500/
Achieva SCX $16,328 1378/2260 160 @ 5200rpm fromt  manual 1879 553 531 H:3685033.950.7 14.94
Oldsmaobile Cutlass $21,795 VGDOHC 24V 210 @ 5200 rpm/  fonl!  S-speed 1075/ 5495/ 710/ F:37.8423518 32y
Supreme |-Series $23276 13792280 215@4000rpm  froml  manual 1939 s8.0 513 A:37.1/048533 1533
Suzuki Swift GT 9609 L4 DOHC 18V 100 @ B500 rpm/  fronl! GS-spead  BO2/ 537 624  F:a7.BM2.551. 1894/
§10,706 79.2/1208 B3 @ 5000 pm  front  manual 1474 528 531 R:26.529.8:42.5 18.94
Toyota Camry SE $18.528 VEDOHC 24V 185 @ 5200 rpm/  front'  S-speed 10301/ 810/ 9.7 F:38.4/43.5550 3153
§18.008 180.6/2058 195 @ 4400 rpm  fronl  manual 187.8 59.0 55.1 A:37.1/35.0/56.8 17.04
1. Times from a steady-state 40 o 70
mph. &. Basl speed while weaving
through B cones placed 0 kna, 100 H
aparl. Speods provide indax ol tran-
sient response. 3. Golofog generated
dur-'ng ile&d'.'-!u.le ravél ground &
2001t dia. circle. Chart number is &n
average of best ow and cow. 4, Basea
o 12 basic maintanance functons MITSURISHI DIAMANTE LS
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‘SUZUKI SWIFT GT

i

ing its lap times. Even so, this boda-
cious Beng was quickest round the cir-
cuit by a substantial margin,

It probably won't surprise you that
all hands considered this the most de-
sirable closet hot rod, But if 80,000
seems o little steep, Lhe 400E, with a
268-hp 4.0-liter dohe 32-valve alloy
VB, will approximate the 500E expe-

Mercury Cou
Although it’s no back-road bandit, the
Cougar's torquey 5.0-liter V8 pro-
vides satisfying go-power and effort-
less high-speed cruising. In fact, the
XRTis more cruiser than hot rod. It's
roomy and nicely appointed—just the
thing {or luxurious traveling with the
oceasional squirt of spesd,

rience for $24, 000 less,

LR

FORD TAURUS SHO

== mllﬂz S00E
TEST RESULTS

We have to say that the 4-speed

automatic isn't user-friendly for hur-
rying, however. Upshifts are abrupt,
kickdown slow. The over-assisted
power steering iz extremely numb,
providing no sense of where the front
wheels are pointed, and three hard
laps on the Streets of Willow pra-
iluced unacceptable brake fade.
On the other hand, the Cougar's
{ Plecse tirn fo prrge 59 )

STEERING  TURNING IRAKE FUEL ECOROMY ECCELERATION PASSING!  DRAXING ToO-FT.2 200.FT.] it
TYPEITURKE  CIRELE WHEELSI SYSTEM |MPL: EPA eltp/hary. ) O-60 MPH (Rec ) ACCELERATION GO-0 MPH SLALOW SEHFPAD SERVICEABILITY
LOCE-TD-LOCX [H} THES FRONT/REAR FM 1est 114-MILE (mec. @ mph) 40-70 MPH {sec.) (1) MPH  {Ixterad g INDEK
Power rack & 361 15 » 6n. alioy d-whes! disc ABS 2z 104 BT 161 530 a5 10
pinign3 5 205G0RS 11.1-in, venied/ 10 4-in 277 IT.F @ 791
Powerrack & 354 153 6-in. alloy d-wheel thac ABS 17725 B.45 7.5 164 563 T4 7
pinion3.2 1B5/85VR15 11 2-in. venied® 8-in 239 16.66 @ B4 T
Powerrack & 405 15x B-in. alloy 4-wheel disc 10728 80 53 208 58.3 T B.5
pinion'2.5 205/B0VAIS 10.2-in114in 2686 15.08 @ 872
Powerrack & 386 16w &in. alloy 4-whool disc ABS 18126 B.15 68 151 553 TS 7
pinicn/2.5 15'E0R1E 10-in. vented'10-in. vented 268 1621 @878
Powsrrack & 342 153 8-in. slloy 4-wheel disc 2533 10.3 9.0 170 56.4 78 75
pinion2 8 205/50VR15 8.7-in. vented/10.1-in 283 74T @ TTA
Powar recre. 384 16 Bein alloy 4-wheel disc ABS 447 T 2.6 123 594 i B
ballsi 2E5AaTRI1A 11 B«in. vonied'10.9-4n. varted 208 1575 @ B8.T7
Powerrack & 375 15xG-in stesl Discidrum ABS 20727 10.7 9.5 143 54.0 T4 7.5
pinian2 B 2O05TOR1S 10.8-in_/% &-in 223 1804 @ TB.S
Powsrrack & 367 15%6-in alloy d-whael s ABS 18735 0.8 a1 148 535 &0
prinlarNA 20585VR1E  10.94n. vented!10.5-in. vented 255 18 83 i@ T6.9
Powerrack & 367 15 x 6.5-in. alloy 4-whead disc ABRS 26721 885 [ ] 150 7 T4 75
pirigncd. 1 205EEVAIS  10.9¢4n. vented 10, 1-4n. venlad 223 1609 @ B4 4
Powed rack & 302 14 1 55-in. alloy 4-wheel disc 3224 8.4 7.a 174 532 TS 8.5
pnianE. T 1B5E0R14 G TE-n. werlad s 130 282 1719@ 79.8
Power rack & 358 16 & 6-in. allay Disc'drum ABS 130 3.05 7.8 142 588 Fi- 7.5
pinign@ 5 2OMEER1E 10.2-in. vnbed/7 B7.in 235 18,76 @ TE.8
Power rack & 400 15 x 6.5-in. alloy A.yhpai disc 1726 10.2 10,4 148 55 4 M 55
pinign2 6 225/60R16 10.5-in. vented'10.1-in 213 17.86 @ B80.0
Rack & 302 145 5in, stesd 4-wnBel hes 2035 10.0 11.6 147 55 TS B85
pinana.8 17560R 14 8780 /8.33n 8.0 17.76.@ 781
Powerrack & 367 15x6-in. alloy 4-whesl disc ABS 18725 81 BA 143 54.1 T2 T
pinion/2.0 205/85VR1S 16:4n. vanbed'14-in 2r.a 16,82 & 82,9

OLDSMOBILE ACHIEVA 5CX = OLDSMOBILE CUTLASS SUPREME 1-5
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avorite Jea ns Is this really the interior of a pickup

truck? You bet it is. But you'll only find it in
the 1992 full-size Ford pickup.

You'll fit into it as easily as your favorite
jeans. Not just because it's so comfortable,

| but for everything

J b 1

panel that's more functional and user

=

glsa it has to offer.

There's a

redesigned Instrument

friendly, a more efficient console and
L easy-to-reach avallable power contrals.

It's the only full-size pickup with available
power lumbar seats, and the SuperCab
has the security of three-point outer safety
belts in the available rear bench seat.

And the rugged Ford truck is not only
America's best-built full-size pickup; but
it's been the best-selling pickup for fifteen
straight years.

So what are you waiting for? Isn't it time

you tried one on for size.

THE BEST-BUILT, BEST-5ELLING AMERICAN TRUCKS
ARE BUILT FORD TOUGH

|l - S iz e
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BOATING

Supercharged, 4000-hp drag boats are faster than ever. Equipped with
indestructible Kevlar driver’s capsules, they re safer, too.

BY JOHN WOOLDRIDGE, Contributing Editor; PM Photos by Rich Cox

® Asthe driver in a Top Fuel Hydroplane drag boat,
you sit virtually level with the water and look down par-
allel rows of buoys that seem to stretch into infinity.
This particular quarter-mile track is laid out on Pud-
dingstone Lake, near Los Angeles, California, A start-
er tells you to get into position, and you pull hand over
hand on an overhead rope until you're centered in the
lane. Selecting the right starting position is erucial,
because steering is extremely limited.

Yellow starting lights begin flashing on the count-
down tower about 125 ft. away. With a flip of your hand,
you close the air lock on your face mask. For the next 20
minutes, you're breathing compressed air. You crank
up the 4000-hp Funny Car engine. The serupulously

565-cu.-in. V8 sucks air and nitro-methane
fuel into the supercharger and roars to life. You pull
down the overhead canopy, and latch it from the inside.
Allis ready for blastoff.

The yellow lights stop blinking, and a large digital
clock starts to count down from nine. When it reaches

M

six, vou engage the pneumatic elutch and mash the ac-
celerator foot pedal. You've timed it just right and hit
the starting line as the clock flashes zero and the lights
turn green. G-forces slam you back into the seat and
tearatyour grip on the steering yoke. The tach rockets
to T000 rpm. You nail the shifter and grab high gear.
The boost in powerkicks you firmly in the pants.

Now you concentrate on the boat’s running attitude.
It seems to be riding on rails, straight and flat. In less
than 6 seconds, you cross the finish line at more than 200
mph. Yourspeed and time are locked in by an electronic
trap. Quickly running out of space on the track, you pop
the braking chutes. The run is over. It's short and, oh,
so sweet. Thrills at warp speed are brief, but they don't
get much better.

Smoke on the water

This is drag-boat racing the International Hot Boat As-
sociation (IHBA) way—high excitement, high speed
and safe. The IHBA, which is based in Ontario, Califor-
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nia, was started at a time when racing was done in open-

cockpit boats without safety harnesses. Driver's ac-
cepted the risks and fought hard against change, but
eventually the introduction of powerful, exotic engines
pushed the boats beyond their limits of stability. Driv-
ers began getting killed at an alarming rate.

The erigis point came in 1986 when eight fatalities
occurred during a single racing season. This was a
wakeup call that couldn't be ignored. With the future of
the sport at stake, the IHBA worked to develop safety-
capsule technology to protect drivers during crashes
that completely destroyed the rest of the boat. Today,
with Kevlar-reinforced safety capsules mandatory in
the fastest classes, drag racing is safer than ever. And
with the introduction of NHRA Funny-Car-inspired
engines, it's faster and more exciting, too.

Drag boats are separated by hull designs, fuels and
engine modifications into 15 racing classes by the
IHBA. The fastest of these classes uses 3-point hydro-
plane hulls, which are recognizable by their distinctive
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Top Fuel Hydros like Caught N the Act (left]. which Is equipped
with an experimental tail fin for stability, scream through the liquid
quarter-mile at speeds beyond 200 mph. The protective canopy

|above] Is the top part of a Keviar-reinforced safety capsule that
greatly Improves Money For Nothin' driver CIIf Bingham s chances

- of walking away from a violent crash,

twin-sponson, pickle-fork bows. At WOT speeds, the
boats touch the water at three small points—two on the
aft end of the forward sponsons and one at the bottom of
the 2-bladed stainless-steel prop. Virtually nothing else
touches to create drag.

Top Fuel Hydros like Ralph Padilla’s 208-mph Quar-
terFlash burn nitro-methane in supercharged V8 en-
gines. After two back-to-back, second-place seasons,
Padilla is working furiously to push his boat into the
elite “two-teens” club—between 210 to 220 mph.

To achieve this goal, QuarterFlash is equipped with
a KB Chrysler Hemi aluminum block that displaces 565
cu. in. At 7200 rpm, it produces upward of 3500 hp. Key
items in its high-performance parts list include: En-
derle injectors in the scoop or “hat,” a Mooneyham
blower, a multidisec AF'T 3-speed clutch and a Casale V-
drive with a 2.37:1 drive ratio.

With speeds approaching 190 mph, Blown Aleohol
Hydros are the next fastest class of drag boat. These
boats are also equipped with 565cid engines, but in-

35




BLOWN AWAY!
L=

The hull of Quarterfiash | | features
the classic twin-sponson, 3-point-hydro
design. Beneath the canopy |left). is a tight
but well laid-out cockpit. Note the safety
restraints on the supercharger on the
boat’s mamsive tower of power [below|.

Top Fuel Hydro Spirit of America |opposite

stead of a nitro mixture, they burn eavitation plate astern that can adjust
methanol. This vear's hottest Blown The safEty capsule boat trim by means of a foot pedal.
Aleohol boat is Money For Nothin’, . This setup not only results in more

belonging to Cliff Bingham. The heart . | wetted hull surface and less speed
of Bingham's powerplant is an Aries h, POLYCARSOMATE|  than 3-point hydros, but also requires
aluminum block outfitted with En- e preater driving skill, because the add-
derle injectors, a Moonevham super- / e drag and trim control present in-

charger, a 2-speed Lenco transmis- creased variables.
sion and a Casale V-drive set lor | Last year's Blown Alcohol Flat
either a 1.92:1 or 2.13:1 ratio, de- champion, Rod Corning, beat all com-
pending on conditions. The engine érs with speeds above 150 mph in
cranks out 2400 hp at 8300 rpm. Wasted Nights, which burns metha-
Interestingly, Money For nol in & ubiguitous 565cid V8 engine.
Nothin', like other aleohol-burning At the heart of Corning’s engine is a
boats, runs its engine without a cool- Rodak aluminum block dressed
up with Enderle injectors and a

ing system. It can get away without
one because of the comparatively cool “ Mooneyham supercharger and in-
take manifold. It eranks out 1600

running temp of methanol. All other .
clusses use water-cooled engines. hp at 8500 rpm. Power is delivered

GELCOAT =
LMEDIRECTIONAL

5 : through a pneumatically engaged
Fast flats 4 =i S dog clutch and a Casale V-drive

Flatbottom boats are the next fastest - FOAM CORE
IHBA class. These hulls featurea ° KEVLAR 7
wide planing surface and a z FIBERGLALS FAAT

that's set at a 1:1 ratio. Corning was
the first in his class to
use a side-mounted
gafety capsule, which
is the traditional layout
for flatbottom boats
outside drag racing.

Funny Cars and
computers

At this elite level of
drag-boat racing, en-
gines of choice among
the top competitors are
virtually identical to those used in
NHRA Funny Cars. Each is cared for
by professional erews who pull them
apart after every pass to make a visu-
al ingpection of the high-performance
components—~Crane and [sky Rac-
ing cams, Hooker headers, Arias
forged pistons, Manley rods and
b Dart heads. Weight is kept to
b o minimum by using alumi-
num blocks and heads, as
well as magnesium valve
covers, intake manifolds,

Wasted Nights, a Blown
Alcohol Flatbottom, offsets the
driver to counterbalance engine

torque, Safety capsule [above right) has
protected drivers in crashes at 220 mph.
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FRED BRAY
RACING

blower housings and injectors,

On-board computers are also stand-
ard items among serious competitors.
These electronic units monitor ex-
haust temperature for each eylinder,
oil pressure, supercharger boost in
the manifold and fuel pressure. Print-
outs chart this data against rpm and
time curves. Pit crews then use it to
help dial-in the engine and prop for
the next run. IHBA rules prohibit
computer-assisted engine adjustment
after a boat leaves the pits.

Like all high-performance boats,
dragsters use hand-layup construe-
tion methods that employ resin, gel-
coat and fiberglass. A bare Blown Al-
cohol Hydro hull will weigh in at about
400 pounds. A Top Fuel Hydro will tip
the scales around 700 pounds. Com-
pletely outfitted with an engine, drive
system, safety capsule, driver and
fuel, a Blown Alcohol Hydro will
weigh approximately 2100 pounds.

Forming the backbone of these
speed machines are two massive
hardwood stringers that run down the
center axis. These stringers are
cross-braced and heavily fiberglassed
in place. Motor-mount plates and
brackets are bolted directly to the
stringers.

The capsule

Also attached to the stringers is the
safety capsule, which is built sepa-
rately from the hull and attached by
means of four Y%-in. stainless-steel
bolts. The bolts are designed to break
free in a violent crash. The outer shell
iz made of layers of vinylester resin,
Kevlar and fiberglass surrounding a
Divinycell foam core. The basic com-
ponent of the hinged canopy is a poly-
carbonate windshield. Some of the
earliest capsules were essentially cut-
down F'-15 canopies, but most are cus-
tom-built now.
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Denver Mullins, a racer and custom
bike builder from San Bernardino,
California, builds many of the safety
capsules for the Pro Class. Mullins isa
drag racer himself, and recently put
his capsule to the ultimate test. He
crashed at 188 mph and walked away
with only minor injuries.

Inside the capsule, built-in flotation
adds insulation, stiffness and positive
buoyancy. A framework of chrome-
moly steel tubing adds strength and
provides solid mounting points for the
canopy, the steering column, engine
controls and the racing seat. Interior
latches are degigned to provide a wa-
tertight seal and to enable rescue
teams to open it from the outside in
case the driver is knocked uncon-
scious during a crash.

A bob-up float is attached for help
in locating a submerged capsule. Ear-
ly designs lacked sufficient flotation

to keep capsules near the surface, but
current standards demand that cap-
sules have the ability to float on the
surface with a driver aboard. Finally,
each capsule carries a 20-minute sup-
ply of compressed air in a steel bottle
strapped rigidly to the floor.

Good drivers can feel exactly when
a boat starts to get out of shape under
acceleration. Most will abort and
come back to race another day. A
clean run is a thing of beauty to wit-
ness, The boat comes through the
starting gate in a perfect attack atti-
tude, raising a rooster tail that in-
creasingly elimbs skyward. By the
midpart of the course, the unmuffled
thunder of the engine reaches the
spectators and assaults their ears un-
til shutdown just beyond the finish
line. Then, as the smell of nitro-meth-
ane wafts across the water, the crowd
goes wild,

parachutes and a 4-plus-gallon fuel
q tank are features on the Blown
| Alcohol Hydro Money For Nothin;
v an anodired housing guards the split
shaft of the Casale V-drive; and an

¥




AUTOMORBILES

HOW TO RESTORE

Part1: Getting Started

First of a multipart series that takes you step-by-step

through an old-car restoration.

BY RICH TAYLOR, Contributing Editor; PM Photos by Jean Constantine

® POrPULAR MECHANICS isTe-
storing a 1967 Camaro convert-
ible in honor of the Camaro’s 25th
anniversary this yewr, But virtu-
ally evervthing we’'ll show you
about this project is applicable to
restoring any old car from a Modd-
el T to a Lamborghini. And every
restoration project provides the
same deep-down satisfaction of
bringing a dying ear back to life.
There's no thrill like it.

Before you start spinning
wrenches, your first step should
be a subscription to Hemmings
Motor News, PO, Box 1108, Ben-
nington, VT 05201, In Hem -
mings, vou'll find not only cars
for zale, but advertisements for
parts, tools, suppliers, books and
the specific margue club for your
car. These are all things that
you're going to need before
you've finished your project.

You're also going to need a
place not only big enough for the
car but for vou to work around it,
With a ground-up restoration like
our Camaro, we easily filled an-
other bay just storing old parts
coming off the car and new parts
waiting to go on. Thousands of
peaple have restored old cars un-
der a tree in the backyard, but
we'd say the minimum practical
gpace is really an empty 2-car
garage,

You'll also need a minimum amount

of automotive knowledge, Happily,

old cars are much simpler to work on
than today’s computer-controlled ma-
chines, As you work on vour restora-
tion vou'll also learn a lot, which is half

the reason to do a project like this in
the first place.

Any old car ean be divided into sub-
assemblies. Don't think about restor-
ing a whole car—that's far too intimi-
dating. Instead, set yourself an
attainable goal: “Today, I'll sand,
prime and paint the wheels.” Once the
wheel subassembly is restored, set
another goal for tomorrow. If you re-
store enough subassemblies, pretty
soon you've completed the whole car.
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Cheap replacement fender wias part of a 10-
year-old “restoration”—note the poor fit.

How long will it take? Our Camaro
is a pretty complicated project, but
we're also professional automobile re-
storers. We'll have between 1200 and
1500 man-hours in this car before it's
finished. Figure you'll spend at least
1000 hours on almost any ground-up
old-car restoration—and probably a
lot more. That's why the car you se-

There's no way to repair this front fender,
the only alternative is to replace It

lect to restore is so important since
you'll be spending a lot of quality time
together,

We found our Camaro convertible
through the local want-ad press. It
turns out to be a very rare Camaro,
serial No. 4524, built within the first
few weeks of production in August
1966, For the purposes of this project,
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Incorrect trim and corroded emblems are
typical of what you'll find on any older car.

we wanted a car with considerable
rustout, o we could show you what 1s
posgible to accomplish. Unless you
truly enjoy the challenge of difficult
bodywork, however, we'd recom-
mend vou look for a car with a chassis
and/or unibody as rustfree as possi-
ble. Anyone can bolt on a new front
fender—replacing the entirve rear uni-
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Rust-through in doorjambs s typlcal of older

unibody car.

body is a little more complicated,
We knew going in that our restora-
tion could never be pure since our car

carried a later 307 V8 instead of
the proper 327, We had already
decided that we wanted to try
There are dozens of publications with
old-car classifieds, from Car & Partsto
The Sunday New York Times.

-
e

{ A

Chevrolet's new HO 350 “Bowtie” re-
placement engine fitted with a mod-
ern 4-speed overdrive TH700 trans-
mission. The inereased performance
mandated optional front disc brakes
instead of the drum brakes that came
Oy OUr car,
Since it could never be totally au-
thentie, we decided to upgrade
our Camaro with both the option-
al 838 and RS packages, and
change the car to red with a white
interior instead of white with red.

Is this pukka? Does it matter?
Our car will be a totally stock
1967 Camaro in appearance in-
gide and out, but with 1992 levels
of performance. It's not a hot rod,
but rather the perfect marriage
between authentic looks and im-
proved performance. Would we
make these changes in a car with
the original matching-number
engine? Never, But our car would
not have survived at all without
us, s0 we say: “Hey, let’s build a
really neat Camaro we'd be proud
todrive.”

Years ago, | started to replace
a rotten board in the porch of my
Victorian house. Behind that
board was another rotten board.
And another rotten board. By the
time [ got done, 1'd replaced the
entire porch. This Camaro is a lot
like that old porch. I drove it
home 200 miles with no trouble at
all. But once we started to take it
apart, each piece was rustier than
the piece we'd just taken off. By
the time we were done, we had
stripped our car till all that was
left were the firewall, the rocker
panels and the lightweight struc-
ture that supports the trunklid.
This is some pretty scary stuff. My
friend Murph May berry came by.
He's the legendary autu racing me-




HOW TO RESTORE AN OI.D CAR

chanic who built,

Aamong many nl.hf:r
things, Mark Don-
ohue's Trans-Am
Camaros. “"I've
NEVET SEen a car so
far apart,” said
Murph, and left
shaking his head.
But we had confi-
dence. Why? Be-
Ccause We were
incredibly system-
atic and we always
thought in terms of attainable sub-
assemblies, not of the vastness of the
whole project.

Step One: We put down a huge plas-
tic tarp that covered the whole sho
floor. This kept us from loging smaﬁ
parts, kept the freshly painted floor

carefully. like peeling an anion.

The rusty unibody must be cut apart very  Alr-powered shear maices a clean cut as to

much eleaner and made it easier to
gweep up each night, too.

Step Two: We recorded everything.
As each part was unbolted, the part
itself was labeled and then placed in
our empty storage bay in the approxi-
mate position it oceupied on the car.

the jagged edge left by the alr hammer.

@ Threa lools are indispensable for a resto-
rafion shop: & big air compressor, a iftand a
pushbroom. A 5-hp comprassor with an 80-
gaﬂonmumalryﬂmmnmumrurrunnlng
a sandblaster, bead blast cabinet or air
toals. Once you achiave that air superiority,
you'll wonder how you aver sputterad along
without il

The same goes for a [ift. A chassis |ift like
ours cosis surprisingly itle, and will save not

A Clean, Well-Lighted Place

mmm_mhmrmmummummm.

0= 00 M - OO

anly hours of time, but quite literally your

back. We move our Camarn up and down
a dozen times a day, adjusting the part |
we're working on 1o 8 comiontiable height. |
promise you, within a week you'll never
want to see another jackstand.

The pushbroom is sell-explanatory, Our |
shop gets swept and vacuumed at least
once & day, more often if there's dirty work
going on. Other recommendations for your
shop: bright and easily cleaned gloss white
enameal walls, epoxy-painted floor and lots
of light. We use not only overhead flucres-
cents, but portable photofioods on tripods to
get light whare we need it. Of course, you
must have 220-volt, 50-amp service for the
air compressor, lift and welder,

Don Breslaver, the master welder who
did much of the bodywork on our Camara,
used to work for Jaguar racer Bob Tullius.
Tulius, like most mechanics, is an absolute
nut about cleanliness. In Tullius' shop, says
Don, they even had a word for making
things cleaner than clean, neater than neat,
more perfect than perfect. Everything had to
be“punkin.' hndmmkusumﬁmptm
was o “punkinize.” That's the motto of our
shop, too. Punkinize. —A.C.T.

Each set of bolts
was put into a clear
plastie ziplock bag
with an identifying
label, then all the
bags were safely
stored in a bin in
the order in which
they'd come off.

Step Three: It
takes surprisingly
little time and sur-
prisingly few tools
to disassemble a
car. It took us approximately 75 man-
hours to carefully reduce a working
Camaro to a pile of parts, using pri-
marily hand tools. We also used a ot
of penetrating oil.

Step Four: We started by unbolting
the wheels, doors, bumpers, hood,

e =-;:i;___:__r-5_-.1_.-
= v
SE = &

Handy spot blaster
remowves a quarter-size patch
of paint at a time, perfect for revealing hid-
den rust and cleaning small areas. Remove
spot welds by carefully drilling with this

special bit.

trunklid, taillights, grille and va-
lence, front fenders, radiator, inner
fenders and other small parts. The en-
gine, transmission, driveshaft and
rear axle came out with surprisingly
little work, as most are held in with
only a few large bolts. The most diffi-
cult items to remove were the rear
gprings and the front subframe.

The rear spring perches were bolt-
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ed into blind nuts that had long since
rusted solid, so we ended up having to
cut away of the floor to get them
out. The four huge bolts that hold the
front subframe to the unibody were
equally stubborn. After repeated
soaking in penetrating oil, it took two
men with a 4-ft. extension handle on
the wrench to pop them loose. Even
our biggest impact wrench wouldn't
budge them at all.

Step Five: Then we tackled the inte-
rior, carefully removing, labeling and
saving the top frame, seats, console,
cargeta and all trimpieces mcludmg

each and every screw. Replacement
interior trim is notoriously difficult to
find, even for a popular car like the
Camaro.

Compared to working under the car
with a %-in. ratchet and a long exten-
gion, interior pieces require extreme
delicacy and care.

Step Six: Once every piece that
could be unbolted had been, we start-
ed carefully slicing away at the uni-
body. The rear fenders were the first

SOURCE LIST

Th!{nﬂawilng is o list of some of the suppliers

for this project:
Lo et S
(203 [ parts
. (‘amphull Hauxfeld, 100 Production Dr.,
Harrizsan, OH 45080; iSlHkEET—("IIﬂ][M::ﬂm
;:rremrnn:mrtmlnb
® Chevrolet Division, General Motors Corp.,
30007 Van Dyke Ave,, Warren, M1 48000; (313)
452-H856 [ Engine and transmission)
® Coker Tire, 1317 Chestnut 3¢, Chattin
TN 37402; (B0G) £51-6336 -!Roprodu-:un
l-l le tires)
ﬁmm Mig, 1821 Holasomback Dr., Da
FL321IT; itﬂmﬁl-ﬂﬂ&"fﬂdqwe-] }
- D&R Classic Automotive, 31 W, 208 Diehl
Ril., Suite 107, Naperville, 1L 60563; (708) 365-
2050 { Cumero restaration parts)
DTS, 22250 Scheman Rd., Warren, M1
48089; (B00) 521-0628 ( Rear axle ring and

pindon)
# Eaple Equipment Co., 23 Wetherill Place,
Plainville, O2TR2; (S0) 535-0016 ( Lift)

# The Eastwood Co., 580 Lancaster Ave.,

Frazer, PA 19855; (B00) 345-1178 (Specialized

restoration tools) ) .

& Gearbox Grannbes, 3044 Indian Ripple Rd.,

Drayton, (FH 45440; (51:3) 428-5642 {Even more

np-e:i.llined restoration tools)

® (ieneral Motors Service Parts Operations,

6060 W, Bristol Rd., Flint, M1 48554; (313) 635-

6880 {Hody, suspension and trim 1]

#® Goodyear Tire and Rubber Co., P.O. Box

9125, Akron, OH 44306; (216) TH-249 (Con-

temparary tires)

& Hanter Auto Products, 76 Monroe St., Boon-

ton, NJ OT005; (800} 5261006 {bIIHI'IEE shock

#bmrt-#rm

. Hlm %ﬁﬂ Juckson Hill Rd., Sharon, CT
) 364-0311 (Complete auto restora-

t:url.a]

® OEM Glass, P.0. Box 362, Route 9 East,

Bﬂnﬂngl-un IL 61702; (800) 283-2122 (Auto

E PST, P.0. Box 396, Montville, NJ 07045,
ﬂ; 247-2288 [q'uspennnn h.I.IJ‘I:L'I'IEl, antisway

)
® Sharon Auto Body, Route 343, Sharon, CT
(606D, t‘&&ﬂ] 364-0128 (Finizh hud:.rwnrk and

. TIFEmdhlnl Equipment, P.0.Hox 648,
Canfield, OH 44406, (S0(0) 321 - B‘Zﬁﬂ[‘il.ndhlut

er, bead hlast cabinet, pm::t.;yn. er)
& l'a'n'nrth USA, 83 Grant amsey, NJ
OT4406; (R00) 26 5228 {Frsteners, i.e. nuts and

balts)
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Alr shear makes a neat job of sectioning floor
pan at seat tubs.

to go, ¢ m}}ped off with an air ham-
mer, metal shears and a rotary cutoff
tool. This is dirty, potentially d r-
ous work. You must wear goggles,
hearing protectors and heavy gloves,
Expect to come out absolutely filthy
at the end of the day.

We thought of the unibody as an
onion—we tried to peel away each
layer without damaging the next one
down. Before eutting away, we'd use
our sandblaster and spot blaster to
look for zolid metal. As it turned out,
there was virtually nothing solid left
in Camaro No. 4524. We peeled away
until we reached the core. If we'd
gone one step further, there would
have been no car to restore.

As it was, we left the barest bit of a
skeleton from which we could position
our replacement parts as we welded
them on and brought our Camaro
back from the grave. And that's
where we'll leave it this month
—we've done the easy part, taking
our Camaro as far apart as it will go.
Now all we have to do is put it back
together!
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The automobile revolutionized America’s
quest for record-breaking speed.

BY MARY SEELHORST

@ A brilliant blue bullet hurtles from
a distant horizon, leaping off the
crowded newsstand and into your
hands. The bullet is an airplane. The
horizon is painted. The magazine in
your hands is POPULAR MECHANICS.

Newsgstand browsers beware,
Boats, planes, trains, cars, motorey-
cles Emr]J indescribable oddities speed-
ing across the colorful covers of Pop-
ULAR MECHANICS have intrigued en-
thusiasts for the past 90 years.

Today, some of PM's most charac-
teristic covers race across a wall of
Henry Ford Museum & Greenfield
Village in Dearborn, Michigan. From
“Fastest Gasoline Launch In Ame-

Mary Seethorst is curntor of the “Possible Dreams™
exhibit at Henry Ford Mussum & Greenfield Vil-
loge in Dearborn, Michigan.,
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rica” of 1902 to “World's Fastest
Plane” of 1991, the PM covers form a
gweeping backdrop to “Man's Quest
For Speed,” a section of the museum's
exhibit “Possible Dreams: POPULAR
MECHANICS and America’s Enthusi-
asm for Technology."
Before them lies a sampling of the
gtufl of speed featured in PM over the
t 90 years. And all around are the
M illustrations and commentary
that have inspired kids and adults,
professionals and amateurs to pursue
the dream of speed in their own ways.
Andrew Riker's way was electrie.
By the time he entered the 1901 auto
race deseribed in PM's premier issue,
Riker had already built up and sold a
thriving business in electric vehicles,
He went on to become the first presi-
dent of the Society for Automobile

Engineers (now known as the Society
of Automotive Engineers), eventual-
ly donating his early electric racer to
Henry Ford Museum.

Now a part of the “Possible
Dreams” exhibit, Riker's low-rigged
racing frame had covered the 1-mile
course in 63 seconds—an astonishing
57.1 miles per hour. A photo accompa-
nying PM's story showed Mr. Riker
and his mechanic crouched low over
the controls, straddling the racer’s
900 pounds of lead-zine batteries. It
was the magazine's first photo of an
automobile.

Breaking speed records became in-
creasingly important to manufactur-
ers and enthusiasts alike. Soon PM
was covering myriad attempts to
break records in every type of vehicle
imaginable under every possible con-
dition. The exhibit features a short
film covering two classics of beat-the-
vlock competition—a 1956 NASCAR
event at Daytona Beach, and Mickey
Thompson's 1960 attempt at the land
speed record across the famous salt
flatz of Bonneville in his “made-by-
Mickey” Challenger.

The annual Indianapolis 500 is
probably Ameriea's favorite speed
contest and unc}uestiunably POPULAR
MECHANICS' favorite. The “"Two
Faces Of Indy" as described by PM—
“the machines and the merrymak-
ers"—are here. The machines materi-

{ Please turn lo page 107)
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QUALITY IS JOBL.

-Together we can sive lives

IT'S WORKING.

Always ing

Bob Ottenbachar: Ford Employes

Traditionally, overhead
cam V-8 engines have
been found anly in expen-
sive imported cars.
Ford Motor Company
changed all thal. Our 4.6
liter overhead cam V-8
caplures Lthe brilliant
performance and the
exhilarating power thal
has long been out of
reach, and puts it under
the hood of a Ford,

Lincoln or Mercury.

Furd » Lincokn = Mercury = Ford Trucks

ish on genuing Ford Modor Company collision repair parts



Kitplanes are a technological leap beyond
anything you can buy from a factory.

BY WILLIAM GARVEY
PM Photo by Rich Cox
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® What with Gee Bee racers, Desert Storm air-war
vetsand a salvaged Lockheed Constellation on display,
and an invasion force of World War 11 fighters,

trainers and transports thundering over-
he.ui. it was easy to get distracted at last
summer’s Experimental Aireraft Association
Fly-Inat I.l*-hknﬂh Wisconsin,
But then you'd pass under the main areh and onto the
grass infield, and they’d hit you right in the eye. For
there, at stage center of the 15,000 airplane gaggle
were the latest offerings of homebuilt airplanes, the
machines upon which the EAA was founded and the
reason for which the fly-in was begun. This display of
aeronautical ingenuity and precision craftsmanship
never disappoints.

The variety of amateur-built flying machines seems
to have grown exponentially in recent years, especially
since composite construction came of age. Some of the
standouts from last yvear's gathering follow, and there’s
ii.”v.'ul."].' indication that this summer's erop will be even
netier.

Seawind
The go-anywhere-and-stay-awhile kitplane, S.N_A |
Ine.’s Seawind has strong appeal for those who like to
get away from it all—and take some soulmates along for
the ride. This big amphibian seats four in a eruiser-size
cabin, 4 ft., wide = 8% ft. long. When ftted with a 300-
hp Lycoming, the Seawind will sail off from the con-
crete straight for your favorite backwoods fishing hole
at a landplane-like 191 mph.

Andonce you put down, just pop the huge canopy and
unroll Your ‘If‘i‘EJLTlL‘:' h.l.j‘._'--—-.ll .JI]'IIJH!I.LJ onfiguration can
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easily accommodate twoin back.

Since it is constructed almost entirely of composites,
the Seawind is particularly resistant to corrosion—the
principal nemesis of all watercraft. And in the event
that the hull is damaged, there's enough foam and
trapped air in the plane’s design to keep it floating, with
the engine high and dry.

Seawind comes in eight subkits that total $39,900.
Add an overhauled engine, new prup, avionics, wiring
and upholstery, and you'll have $65,000-plus invested in
your land/zea project. (The only comparable production
amphib costs six times as much. ) Completion time is ap-
proximately 1000 hours, plus 100 to 300 hours for sand-
ing and finishing.

For more information, contact S.N.A., Ine., P.O.
Box 607, Kimberton, PA 19442-0607; (215) 983-3377;
Fax (215) 933-3335.

Exec 90

The hands-down champion of the vertical-lift set, Ro-
torway International’s Exec 90 may be one of the fast-
eat hurtw'rmlllq extant as well—to hmifl, that iz. This,
the latest iteration of the popular 2-place chopper,
boasts a seore of improvements, like eyebrow windows,
larger rotorshaft and bearings, eenter consolé and dusal
electronie ignition. Plus now a “guek kit" is available
which should halve the typical 500-to-600hour con-
struction time.

To hasten fabrication, Rotorway does all the weld-
ing, prefinishes the tail boom and blades, and providesa
complete wiring package. This extra service adds $6000
to the Exec 90's $45,000 price. Keep in mind that base
price buys a complete aireraft, from the skids and seats
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KITPLANES GROW UP

DISCOVERY

right through drivetrain, flight con-
trols and Rotorway-built 162-cu.-in.
water-and-oil-cooled powerplant—
the works, All you need to add is the
avionics, paint and pilot.

As for performance, the kit craft
can hold its own with the store-bought
competition: Cruise speed is 95 mph,
rate of climb is 1000 fpm, and it tops
out at 10,000 ft. With 17 gallons of fuel
on-board, it can stay airborne for up
to 2 hours.

Rotorway has thought the building
process all the way through and deliv-
ers the goods in shrink-wrapped par-
cels along with step-by-step manuals
packed with 750 photos. You also get
maintenance, powerplant and flight
manuals as well. And if you don't
know how to do it vertically, Rotor-
way conducts a flight school for its
buyers.

For further information, contact
Rotorway International, 300 5. 25th
Ave., Phoenix, AZ 85009; (602) 278-
8899; Fax (602) 278-7T657.

Kitfox IV
Even though it has shipped over 1800
kits in the past few years, Denney
Aerocraft has a new offering, the Kit-
fox IV. It delivers such improved per-
formance over its predecessors that

= - - = =

it may prove to be the most popular of
the series. The design goal was to re-
tain the Kitfox's STOL characteris-
tics while upping cruise speed.
Thanks to a new laminar-flow airfoil
and flaperon, Denney has been able to
ido even better. Traveling speed is
now a respectable 110 mph (an im-
pressive 20% increase), while stall has
actually been lowered a couple of
notehes to a butterfly-like 22 mph.

The spread between these fipures
becomes even more remarkable when
the recently announeed Speedster op-
tion is added. Shortening the wings
and adding wheel pants and other
fairings brings cruise speed to 125
mph—without increasing stall speed.

Classic in design and construction
—a tandem-seat, high-wing taildrag-
ger made of steel tubing wrapped in
fabric—the Kitfox assembles in just
B0 to 600 hours,

Price is surely a part of the Kitfox
appeal as well—a full kit goes for
$9950 (311,945 for the Speedster).
Add $7190 to that for a 2-cylinder Ro-
tax bBZLC, or $12,645 for the 4-evlin-
der, 80-hp Rotax 912, After that, it'sa
couple of gauges, compass and radio
and you're flying in a new machine for
as little as $20, 000,

For more information, contact

SEAWIND

Denney Aerocraft Co., Nampa
Airport, 100 N, Kings Rd.,
Nampa, 1D 83687; (208) 466-
1711; Fax (208) 466-T194.

Discovery

One of the most noteworthy
new airplanes to appear at (sh-
kosh last summer, Discovery
was designed and built by Wil-
liam Shaw, of Pebble Beach,
Califormia. This side-byv-side,
all-compasite flver iz a S-airfoil
airplane, with canard, main
wings and stabilizer. Particu-
larly distinctive were the air-
plane’s fins joined at the top by
the stabilizer and elevator,
much like the Rockwell OV-10
Broneo used by the U.S. Ma-
rine Corps. The pusher prop,
powered by a 180-hp Lycoming O-
360, turns within the upside-down U
formed by the empennage. The nose
gearretracts, but the mains are fixed.

The design delivers speed, stability
and visibility, Shaw reports cruise
speeds in excess of 180 mph, while
stall is listed at 70 mph. And since the
canard stalls first, lowering the air-
criaft’s nose when it does, the main
wings never quit flying, Visibility
throughout is spectacular, thanks to
the 190° wraparound windscreen and
the utterly clear forward view, be-
cause the prop's in back.

Progress Aero estimates build time
at between 900 and 1000 hours. Price
is $17,800.

For more information, contact
Progress Aero R&D, Ine., 813 Air-
port Rd.; Monterey, CA 93940; (408)
G25-0665.

KIS

Richard Trickel thought companies
were addressing the high and low per-
formance ends of the kit-built market
just fine but had left a wide gap in the
middle. So, five years ago he set out to
correct that oversight. He flew his an-
swer to Oshkosh in July of last year.
It's a side-by-side low-wing airplane
of conventional design, simple con-
struetion and reasonable per-
formance. He calls his tricyele-
gear creation KIS, an acronym
for Keep It Simple. (He left off
the second S, traditionally re-
served for “Stupid,” becaunse:
“We didn't want to offend any-
body.")

Sinee Trickel runs a compa-
ny that produces composites
for outfits like Lancair and Ex-
perimental Aviation (Berkut),
it comes as no surprise that
KIS is a composite airplane as
well. But Trickel says ease of
construction was as important
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an element in its design as per-
[ormance.

“We've tried to make it as
easy to reproduce as possible,”
Trickel says. “We use a lot of
premolded ribs and spars.
There are some minor tape lay-
ups to be done, but we've tried
to keep that toa minimum. And
we've kept the systems simple
to build."

The prototype, which first
flew in April of last year, is fit-
ted with an 80-hp Limbach
L2000. It delivers a 135-mph
cruise speed (150 mph tops) and stops
flying at 55 mph. Useful load is 520
pounds. The aircraft can also aceept
other engines, such as the 100-hp
Continental (0-200 or 108-hp Lycom-
ing 0-235, raising cruise speed to 150
mphand 165m {Jh , respectively.

A simple KIS sells for §15,500—
less prop, er%'me and uphu:nlﬁﬂ;enr All
inclusive, 8 VFR machine will go for
$24,000 to £35,000 and take about 800
hours to build.

For more information, contact Tri-
R Technologies, 1114 E. 5th St., Ox-
nard, CA 93030; (805) 385-3680; Fax
(B0S5) 483-8366.

5-11 Pursuit
One of the most unusual kitplanes to
come along in years appeared only in

hotos at (}shiush. An accident fol-

wing an engine failure required de-
sign modification and a rebuild of the
prototype, and it wasn't ready in time
for the show. But a new version has
been flying since January, and if it
makes it to the show this year, it's go-
ing to get noticed.

Reminiscent of the experimental
lifting bodies NASA flew some de-
cades back, the 5-11 comprises a
blended wing design to get more of
the airplane flying than just the air-
foils. By spreading the lifting “wetted
area” across an extensive amount of
the fuselage and thus reducing the
stress on any one area, the aircraft
could be made lighter, have a more
voluminous structure and provide a
wider envelope of performance
than most othersin its class,

Fitted with an 80-hp Rotax
912, the S-11 has an empty
:;iiggt gjuat 575 pounds and a

of 500 pounds. It can
take off in 300 ft., climb out at
1000 ft. per minute, cruise at
140 mph and stall at 65. As we
go to , the new prototype
is still undergoing tweaks that
the manufacturer believes
should wring considerably bet-
ter performance out of the
blended wing design.

Despite its light weight, the
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airplane is hardly weak. In fact, the S-
11 will be fully aerobatic, stressed for
9 positive and negative g's.

The 8-11 airframe can accommo-
date both single or side-by-side twin
seats, but RANS expects to offer the
single-seater first. All models are
comprised of a welded chromemaoly
superstructure, with some aluminum
ribs and spars, and covered with a fi-
berglass shell. Parts are prepainted
and prepunched and the plane assem-
bles quickly—RANS estimates a
builder should be flying in 400 hours.
Cost for the kit, which should enter
production in about six months, is ex-
pected to come in at a little more than

For more information, contact
RANS, 4600 Hwy. 183 Alternate,
Hays, KS 67601; (913) 625-6346; Fax
(913) 625-2795.

Berkut

A kind of LongEze on growth hor-
mones, the prototype Berkut arrived
at Oshkosh just days after its maiden
flight at Camarillo Airport in Califor-
nia. Designed to provide more per-
formance and room than the first gen-
eration of canard/pushers, Berkut
does that precisely.

Powered by a 205-hp Lycoming 10-
360, the 1-ton Berkut (nearly half of
that is useful load) will carry two
adults and 11 cu. ft. of baggage cross-
country at 240 mph, and it will carry
them far—some 1400 miles on the 53
gallons of fuel stored aboard. Design-

er Dave Ronneberg stresses that these
performance fi

are conservative,
The cockpits in this 17.6-ft.-long

machine are wide and tall, and each is
fitted with a se

arate canopy, F-4

Phantom style. The tricycle gear is
fully retractable.
Comprised of a core of balsa or divin-

yeell foam, sandwiched between three
layers of fiberglass, plus carbon-fiber
spar caps and wing skins, the Berkut is
built tough. In a step typical of the care
Experimental Aviation appears to
have lavighed on the plane’s develop-
ment, the first seven kits are being
built by their owners at the factory, so
that hidden glitches can be ironed out
before full-scale production begins,

The kit is expected to enter produc-

tion within three to six months after
this year's Oshkosh Fly-In, which be-
%rgs.]ul y 31. Expect to pay $22,000 to

000 for the kit aIune and to spend

a total of 342,000 or so by the time
your project's complete.

For more information, contact Ex-
perimental Aviation, 3021 Airport
Ave., Hangar 109, Santa Monica, CA

90405; (213) 397-0803; Fax (213) 391-
B402,

Lancair IV

No matter whether its medium is
earth, sea or sky, if it's a going ma-
chine, going faster gets the gold. And
in Lutpl.anes the glory these days taE)EB
to the Lancair IV, the breath
answer to the guestion: “"How ya
gonna beat the (2-place) Lancair?"

ROTORWAY EXEC 90

FOTCERAY FTEETeATIONAL PHIITO
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KITPLANES GROW UP

The IV has a combination of lines, ca-
pacity and capability that's un-
matched by any other kit or produc-
tion airplane.

Four numbers tell the story; 350
hp, four seats, 342-mph cruise, 1450-
mile range. Some toy, huh?

But there are other numbers be-
hind the IV's story. Like a 2000-to-
2500-hour build time, a $44,900 kit
price and an all-up-and-running IFR-
ready tag in excess of $§125,000, But
then speed has never come cheap,
even when you torque the lugs your-
self.

Even though there's still only one
Lancair IV flying, the manufacturer
has already come up with some signif-
icant improvements.

Most noteworthy is the announce-

ment that a pressurized IV is now be-
ing offered—a first in the kitplane
arena. Its 5-psi system will provide a
10,000-ft. cabin at 25,000 ft. Pressur-
ization will require reinforecing the
door and adding more carbon layups

tothe cabin, and all that will add about
60 to 70 pounds to the empty weight
while lightening your wallet of anoth-
er $14,500. But in return, you'll getan
additional 35-to-45-mph cruise, and
more than a passing familiarity with
speed restrictions.

Said one Lancair executive, “We're
turning the world on fire with that air-
plane.” He was excited, but not sur-
prised.

For those interested in additional
information, be advised that Lancair
International, Inc., has relocated toa
new 27,000-8q.-ft. state-of-the-art
manufacturing, R&D and customer
service facility. The new address:
2244 Airport Way, Redmond, OR
97766; (503) 923-2244; Fax (508) 923-
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ELECTRONICS

PHONE IT IN

New telephone technology makes it easier to do everything—or nothing.

BY MICHAEL J. MCDERMOTT
PM Photo by Brian Kosoff

® Besides the automobile, probably no modern inven-
tion has had as great an impact on day-to-day living in
the 20th century as the telephone, Since Alexander
Graham Bell placed the first eall to his assistant, Wat

gon, in 1876, telephone technology has I — EXpo-
nentially. Aswe approach the 21st century, it’s unlikely
ald Mr. Bell would even recognize today’s sophisticated
equipment as the offspring of his first erude handset,

A number of technological developments are behind
the great leaps in telephone service and equipment we
are geeing today. Digital transmissions make the signal
clearer, Fiberoptic eables in-
erease signul capac-

SCANFONE

i
.......

ity. But perhaps the most significant development in
telephony is the marriage of the conventional telephone
with the computer, a union made possible by the avail-
ability of ever-smaller, ever-cheaper processing chips
and integrated cireuit boards.

Shopping made easy
One of the newest fruits of this marriage is a product
dubbed ScanFone. A joint venture between US Order
and Bell Atlantic (one of the baby Bellg), SeanFone
combines a telephone with a lightpen that scans bar
codes (those combinations of black and white lines
found on virtually every product sold today) and a de-
vice that reads the information encoded on the mapnet-
ic strips on the back of most eredit cards. The telephone
also sports a 16-character display panel.

Y ou can use ScanFone to pay your monthly bills, buy
groceries, even go on shopping sprees—all without

A\ ever talking to another human being. In addition, you
\cim use the ScanFone to access a variely of services

offered by the leleph-::-ne companies, such as
Caller 1D and voice mailboxes, without pur-
Yhasing the add-on equipment that might




PHONE IT IN

= through. Personal computer

5 users have long been able to

o - PERSONALIL do those T.Ihaing'a thrgugh EEIE
= vices such as Prodigy an

NETWORK of banks offer some bill-pay-

ing and banking services
through conventional touch-
tone telephones.

What's different about
ScanFone is the range of ser-
vices it offers through a unit
not much bigger than a
standard telephone. Person-
al computers have penetrat-
ed U. 8. households at a much
slower rate than was predict-
ed in the early 1980z, limiting
the market for electronic
shop-at-home services. And
existing electronic bill-pay-
ing services are costly.

canFone's greatest ap-
peal may be to the computer-
F obic, especially the elder-
y. Although US Order sees
its primary market as time-
Ems&&d dual-income house-
olds, fully 30% of the cus-
tomers in its pilot project
were over age 60. Scan-
Fone's ry delivery ser-
vice is also likely to have par-
ticular appeal to elderly and
disabled people. The service

As envisioned by Motorola and other companies, a Personal Communications Network would link

home units, small handsets and relay boxes with a satellite paging system.

otherwise be required.

Along with the ScanFone hard-
ware, users get a sheet of bar codes
representing the companies to which
they make monthly payments, like
their mortgage holder, oil company,
utilities, credit card companies and
g0 on. When it's time to pay the bills,
you dial the appropriate phone num-
ber, scan the bar code with the light-
pen and pull your eredit or debit card
through the magnetic-strip reader. A
separate set of bar codes is scanned to
input the amount and the date on
which it is to be paid.

Retailers participating in the Scan-
Fone system provide customers with
their own catalogs of bar codes. Cus-
tomers read each item’s bar code with
the lightpen. When they are done,
they get an estimate of the total cost
and a chance to make any changes if
they want.

An outfit called Shoppers Express,
which provides home rﬁalivery service
for a number of major supermarket
chains, delivers the groceries to the
customer’s door. Customers choose
the delivery date and time with the
same bar codes used to set bill pay-
ment schedules. They can pay for the
order by running a eredit or debit card
through ScanFone's magnetie-strip
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reader, or the old-fashioned way—by
check on delivery.

The service was rolled out in the
San Francisco market in January.
The marketing of SeanFone is now be-
ing done by Bell Atlantic, soif's likely
the service will be next available in
Washington, D.C., and other areas
served by Bell Atlantic. Nationwide
service is expected next year.

Customers pay $6.95 a month for
the hasic serviee (which includes use
of the phone) and another §3 for the
bill-paying service. There is also a
charge of $9.95 for each grocery deliv-
ery. ScanFone plans to add more ser-
vices, such as the ability to order
takeout food and pay-per-view mov-
ies, to buy tickets to sporting events
and concerts, and even to use an in-
teractive link to the stock and bond
markets.

Intruth, neither the technology nor
the services offered by ScanFone are
new. The technology is a sealed-down
version of EDI (electronic data inter-
change), the massive computer/tele-
phone hybrid system through which
big retailers place orders with major
suppliers, track inventory and pay
invoices.

Nor are electronic shopping and
bill-paying services any break-

promises to honor coupons
and provide the same dis-
counts offered to traditional in-store

shoppers,

Getting the picture
After almost 30 years of unfulfilled
promise, AT&T has finally rolled out
& workable consumer version of the
videophone, which allows callers to
see as well as converse with each oth-
er. The 31500 gadget sports a minia-
ture video camera, a emall full-color
display sereen and a set of specialized
uhiﬁ)a that use signal compression
technology to allow it to work over ex-
isting mplper telephone lines, rather
than the fiberoptie eables many ex-
perts predicted would be required.

The videophone works like this:
The camera takes a picture of the eall-
er, and the digital-signal processing
chips convert the image into millions
of pixels, or individual picture ele-
ments, at a speed of about 15 frames

second. (Movies move at about 24

ames per second.) Another set of
chips choose the key pixels, such as
facial features, and ignore less impor-
tant ones. The image is compressed
and sent, along with the audio signal,
to the receiving videophone, which
reassembles the pixels and displays
the image,

For the time being, videophone’s
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high price, relatively poor picture
quality and jerky motion will likely
consign it to the gimmick category.
However, new models that will deliv-
er much higher-quality images are in
the research-and-development pipe-
line. If the price comes down far
enough, we may all be shaving before
we answer the phone ina few years,

Telephony is advancing on other
fronts as well, although many devel-
opments will have specialized applica-
tions. AT&T and a number of other
companies have made great stridesin
voice-recognition technology, for ex-
ample. One result will be automated
systems that can respond to normal
speaking voices.

An early example of this capability
is a feature of the Sapura S2000 HF
phone from Temasek (1-800-Hello
211). Billed as the first hands-free,
voice-getivated telephone, the $199
S2000 HF lets you answer incoming
calls simply by saying "hello.” There-
after, vou communicate with callers
as you would with a conventional
speakerphone. The phone automati-
cally disconnects after the other party
hangs up.

Long range and wirefree
Sometimes small changes in existing
technology can result in big changes
in performance. That's the case with
new cordless phones that operate in
the 900 megahertz (MHz) band rather
than in the 46 to 49 MHz range
that is used by conventional
cordless phones.
The new 900-
MHz cordless
phones boast a #
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range of up to a %2 mile, are less prone
to interference, provide better sound
guality, are more secure and use a
shorter antenna. The secret behind
this improved performance
has to do with the nature
of radio waves. A wave
in the 900 MHz
range is about 1
ft. long, while a

ATET VIDEOPHONE

49 MHz wave measures about 18 ft. A
800-MHz phone with a 5-in. antenna
boasts an antenna efficiency of about 2
to 1. A 49-MHz phone would need a
10-ft. antenna to achieve the same ef-
ficiency. Since most 49-MHz cordless
phones sport antennas less than a foot
long, their efficiency ratio is more like
20tol.

And since there is less traffic in the
900-MHz spectrum, the phones are
less prone to interference from other
electronic devices, The 900-MHz
phones are also designed to be more
secure. For example, the Escort 900-
MHz cordless phone made by Cinein-
nati Microwave, the radar detector
maker, transmits its signal digitally
using a spread spectrum technology.
By using spmnmectmm technol-
ogy, a signal can be sent across a wid-
er bandwidth—in this in-

stance the 902
to 928 MHz band-
width allocated by
the Federal Communications Com-
mission—than is actually necessary
for voice communications. By trans-
mitting across a wider highway, the
sigmal is less likely to encounter inter-
ference even at maximum distances,
The result is elearer reception. The
spread spectrum S;ﬁnri] is also harder
for potential eave ppers to inter-
cept. Most manufacturers, in fact, are
also incorporating digital security
eodes to make it extremely difficult if
not impossible for someone to eaves-
drop on your conversation.

Better performance, though, cur-
rently translates into high prices.
Panasonic's KX-T9000 lists for almost
$500. VTECH’s Tropez 900D X lists
for $350, and Cincinnati Microwave's
Escort model lists for around $250, to
cite just three examples. These 900-
MHz cordless phones are also power
hungry. For example, talk time on the
Tropez 900DX is 4% hours, about half
of what you'd get on a 49-MHz model.
Standby time is 43 hours versus about
a week for many 49-MHz models.

Personal communicators
The day may soon arrive when every-
one has a phone with them all the
time. In fact, the technology for
what's being called a personal commu-
nications network (PCN) is n]mndﬁ
here. If it becomes widespread, it wi
be almost impossible for anyone to
ever say they missed a phone call.
PCNs are made possible by a tech-
nology called CT-2/telepoint. It com-
bines the newest generation of digital
cordless telephones with a network of
many low-powered transceiversand a

{ Pleaso turn to page 164)
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THE LIFESTYLE RESOURCE

ORDER WITH CONFIDENCE
«No risk 3-day return privilege.
s Mogt arders ship within 48 hours of receypl.
*Credif Card orders billed only upon shipment,

CALL TOLL FREE
24 HRS. A DAY

LIFESTYLE SPORT DIVER WATCH

ur Lifestyle Resource digital-analog chrono-
meter swims with you (to a depth of 150

800-872-5200
| TEAM SPIRIT 'ROUND THE CLOCK
Hua:.rr baseball fans! Show your team
gpirit 24 hours a day with this offi-
cially licensed Major League Baseball
Wall Clock. A fun gift for your
favorite baseball fan...or for
yoursell. Shaped like a
baseball diamond, it has
your team's full-color logo on
the pitcher's mound. Clock is
large (14" x 14", with big, bold
numerals for easy viewing - even from )
left field. Precision quartz movement hitsa
home run for accuracy. Carefully crafted in the USA by Bulova. A handsome accessory for your family
room, kid's room, den, or office. Clock comes ready to hang. Operates on one AA battery (included), so

there's rio unsightly cord. Mfrs. 1-vr. Itd. warranty, m.ﬂﬁ #4400, Please specify feam name.

«ATLANTA BRAVES +CHICAGD CURS <COLORADO ROCKIES *MINMESDTA TWINS *DANLAMD A5
*BALTMORE ORIOLES  CHICADO WHITE 500 ~FLOEIDA MARLINS *HEW TORK METS *FITTEBURGH FIRATES
*BOSTON RED 50X +CEINCINNAT) EEDS +LOS ANGELES DODOERS  -WEW TORK YANKEES  -5SAM FRANCISCO GUANTS

«We will not zell or rent your name fo anyone!

TAKE YOUR CONTACTS FOR A SPIN
ontact lenses—so convenient to wear.. 50 (nconvenient to clean! The F[Lﬁ
found the risk of eye damage is significantly reduced by proper

lens care. Clensatron™ minimizes problems of lens care and is

clinically proven to provide an alternative to the traditional,

“finger-rubbing” method which can scratch or tear lenses. It

theroughly scrubs vour lenses in fwoe minufes, removing con- &

taminants that may damage your eyes. Works with hard, soft =%
and gas-permeable lenses. Compact for travel, uses two AA bat- ™=
teries, AC adaptor included. UL listed. Mfr's 1-yr, ltd. warranty.
$59.95 #2680. Starter/travel kit ifor soft lenses only) lets you start
using your Clensatron immediately! Includes Barnes-Hind solutions
and water-reststant bag to keep your Clensatron and all salutions in

place whether you're travelling or at home. $19.95 #3200,

DEEP HEAT RELIEF

ain from inflamed joints and muscles can be excruciating. Just ask

sufferers of bursitis, neuralgia, or arthritis. Heating pads and hot
water bottles mainly warm the surface of the skin — their heat does not
penetrate deep into muscles and joints. Infrared heat penetrates deep
beneath the skin to reach the actual site of inllammation and discomfort
for zafe, natural relief of muscular aches and pains. The easy-to-use
Infralum is contoured and
angled to better reach all
parts of your body. The over-
sized heating surface allows
you to cover larger areas for more relief. HiLow tempera-
ture control. Uses household outlet. UL listed. Includes
case and replacement bulb. $39.95 #3110,

feet), caleulates your speed, wakes you, and tells
vou the day/date. Digital display converts to
24-hour timekeeping. Powered by a highly accu-
rate quartz movement. Luminous analog hands
and hour markers. Stopwatch times to 1/100th
of a second. Rotating bezel tells you when the
parking meter needs another gquarter!
Adjustable fit. $498.85. Teflon-coated black-
matte anodized stainless steel #3610; stuinless
gteel and gold-plated #3620

he Air Belt is designed to help vou relieve

and prevent back pain without restricting
vour movements. You can enjoy some activities
that were onee off-limits because of lower back
pain. Simply squeeze the removable aspirator
bulb to inflate belt for your individualized lumbar
support. A unigque svstem of air chambers gently
applies pressure to help relax your muscles and
encourage proper alignment of your lower back.
The contoured shape is comfortable and flexible
to allow vou a full range of movement. You can
walk, run, garden, play tennis, ski or just sit for
hours in comfort. Made of soft, breathable materi-
al to keep you cool and dry. Adjustable, hand-
washable. $59.85 Madium (29°-35") #3580, Large
(36"-41" #3600 or Extra Large (41°-507) #3605.

PR T b St e Tl P | T T P T e T Pl LAl P  IP -t WPR
THE LIFESTYLE RESOURCE® FOR FASTEST SEHWCE 24 HRS. A DAY aoo, 872 5200
* DEPT. PMXHO2; 4555 LYMAN DRIVE, HILLIARD, OH 43026
SEND TO |PLEASE PRENT) ITEM NCL | OTY. I:IEELTFII'TIEIN ITEM PRICE TOTAL PRICE
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cimy STATE Filg
T CHECY OF MOMEY ORDER ~ CIMASTERCARD 1 WISA T AMEX SIGRATURE
ACT# EXP [TE Ehipping Charge covers LIPS, handling and insurance for guarsrioed deibvery. | SUB TOTAL
Feders Expross dalivery avsilabie lor an addnicnal §7.50 per ordar,
ORDER WITH CONFIDENCE Up o §40_.5888  $I00.01 to $150. 51488 3";’13&
# Must orders ship within 48 hours of recetpt L0001 o § 50 8 ADE 18000 o %200 . §1808 a bty
s Credit Card ri billed oaly upon shipment. 850010 o 3 TO_...§ ABS 20004 o 5350 . §19.85
w No risk 30-day return privilege. ST0.0M o $100.... 51165 Owar 5250 .. 32195 TOTAL
« We will not sell or rent your name fo anyone’ Canndien residenln. we cun anty acos infephono e
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SHOP TECHNIQUES

MARQUETRY

Add a new dimension to your next
project—paint a picture with wood.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO,
Contributing Editor

@ If you think of woodworking solely as joinery, finish-
ing and good funetional design, you may be missing the
whole picture. Making things out of wood has always
had an aesthetic component. And, a good number of the
choices you make—whether to round a corner or tapera
leg—are based on what you feel will make your work
look its best. Infact, zome facets of woodworking are of-
ten devoted exclusively toward these artistic concerns.

And one of the most popular is marquetry.,

Marquetry has been around for centuries, and exam-
ples abound in both traditional furniture and architee-
tural ornamentation. The idea is simple and based on
standard veneering techniques. However, where ve-
neering usually involves covering each surfuce with a
single layer of wood selected for its visual appeal, mar-
quetry goes one step further. Here, small pieces of con-
trasting veneers are fit together and glued to a ground,
or substrate, to produce either a geometric
pattern or pictorial representation.

Marquetry isn't to be con-
fused with inlay —
work, a related =
decorative ;
woodworking @
technique. Inlay, 8
sometimes called
let-in work, involves
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cutting a recess into solid wood in
which a veneer is placed. This tech-
nique is commonly used for band-
ings or repetitive motifs. Marque-
try, on the other hand, involves
creating a single veneer sheet com-
prised of small pieces that's applied
to a ground similar to standard ve-
neering. Sometimes, the word par-
quetry is used to describe marque-
try that's geometric, such as

a backgammon game board. \

Tools And Materials
Woodworking outlets that handle ve-
neerin Eup;ﬁea will have most of the
materials you'll need to start a mar-
quetry project. Some suppliers offer
kits that contain full-size patterns as
well as the veneers. Two sources are:
Constantine's, 2050 Eastchester Rd.,
Bronx, NY 10461 and The Wood-
worker's Store, 21801 Industrial
Blvd., Rogers, MN 55374.

In addition to the veneers, you'll
need a razor kﬁl&fe, veneer snn;]r,{ t]}-?c
ing paper, carbon paper, pencil (4H is
best), gummed veneer tape, masking
tape, glue, wax paper and per,
To glue the marquetry assembly to a

und, you'll need clamps and wood
or cauls and crossbearers, to apply
even pressure. For shading and de-
tailing techniques, you'll need shad-
ing sand (fine silver sand from a pet
shop also works), a hotplate and a
woodburning pen (Photo 1). You'll
also need a cutting board—avoid
hardboard or particleboard because
they dull your knife faster. For tips on
handling veneer and plans for a
veneer press, see our veneer tech-
nique story (see “Veneering," page
45, Feb. "92).

Suppliers offer veneers in a wide
range of natural colors and grain fig-
ure. You can buy them by individual

1 Tools and materials used In marquetry Include a razor knife, tracing paper, carbon
paper, 4H pencll, gummed veneer tape, masking tape, white or yellow carpenter’s glue,

wax paper, woodburmning pen, shading sand, sandpaper and clamps.

2 Veneers used in marquetry are avallable
In a wide range of natural and dyed colors.
Aveneer sample kit is a good way to start.

species or in assortment packages.
Also available are artificially colored
veneers that are pressure dyed so the
colors won't sand out. A veneer kit
containing 50 different samples, 36
8q. in. each, is available from some
dealers (Photo 2). It's best to buy two
kits—use one for your project and
save the other for reference.

8 One way to create a design Is to trace a
motif that you like. Follow the bold out-

lines and use heavy tracing paper.

You can also create marquetry pat-
terns yourself, or copy designs from
photographs, greeting s, book
and magazine illustrations, calen-
dars, wallpaper designs or even a din-
ner plate (Photo 3), Tape good-quality
tracing paper over the original and
trace the bold, simple outlines to
make the pattern.

The Cutting Process

For our project, we've chosen a rela-
tively simple floral motif for a mahog-
any serving tray. The marquetry
technique that we used is called the
window method. Here, a razor knife is
used to cut an opening, or window, in
a background veneer. The window
then servesasa te&&hﬁt;for cutting a
contrasting piece precisely in
the opening. If the picture fills the en-
tire area of the background, the back-
ground veneer is called a waste ve-
neer because it only serves as a
template for cutting the actual veneer
shapes. In this case, the appearance
of the waste veneer is of no impor-

& Make practice cuts to become familiar
with using the knife. Always cut away from
the cormers to avold splits and tears.

§ To transfer pattern to veneer, hinge

tracing paper to veneer and place carbon
paper In between. Then trace outline.
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tance and an easy-cutting wood such
as white syeamore should be used.

In our example, the marquetry pic-
ture covers only part of the back-
gzlmd. 80 we chose mahogany for the

kground veneer to match the solid
mahogany tray sides. Before starting
to cut out your marquetry design, it's
a good idea to try out your knife on a
piece of serap veneer (Photo 4), Ex-
periment with curved and straight
cuts, and practice cutting into corners
cleanly. Avoid tilting the knife to one
side or the other.

Once you've familiarized yourself
with some basic cuts, begin the actual
project by cutting the background ve-
neer 2 in. oversize in both directions.
Prepare a line drawing of your design
on heavy tracing r, lay it upside
down on the blll.‘.BaBEE of the back-
ground veneer and hinge it with
masking tape along one edge. By
working from the back face and witha
reversed image, all the cuts can be
made from the back and the image will
appear correct on the front face. This
ensures that each piece will fit snugly
on the finished surface, due to the V-
shape cut the knife makes,

JOURNAL

tracing paper pattern and the back-
md veneer, carbon side down.

the outline of the first piece to
be cut by going over the pattern lines
with a sharp, hard pencil (Photo 5).
Parts ad,}uhﬁnf the first piece may be
traced as well, even though they
won't be cut immediately. Then, lift
the pattern out of the way and remove
the carbon paper.

With the shape of the first window
on the background veneer, make a
light, seuring cut on the outline with
the razor knife held almost vertically
(Photo 6). Follow the scoring with a
series of deeper cuts until the veneer
is eut through. For sweeping cuts
along gentle curves, lower the knife
handle alightly. When yvou reach
tight, intricate corners, raise the
knife handle to a nearly vertical posi
tion and make a series of small jab
cuts. To minimize splintering on the
side of the cut that the knife exits—
the finished side of the piece—apply
masking tape under the cutlines. It's
important to use a sharp blade. As
soon as you notice extra resistance
during a eut, switch to a new blade for
best results.

When the first outline has been cut

ace the carbon paper between the

==

& Beginfirst window cut by lightly scoring
around the outline to establizsh a knife
track. Then make successively deeper cuts.
[ 1.11. [ .

9 Then, remove the veneer and lay It on
the cutting board. Cut out the shape by
making light passes with the razor knife.

thruugh, remove the waste to create
the window—the template for the
first marquetry element. Then, slip a
contrasting veneer under the window
for tracing a precise mating piece
{Photo 7). In our floral pattern, the
flower shape is made from curly ma-
ple veneer. Temporarily tape this ve-
neer to the back of the background
veneer to keep it from shifting.

With the edge of the window serv-
ing as a template, lightly pass the
knife around the contours to mark the
shape on the bottom veneer (Photo 8).
Be sure to hold the knife so the point
follows the edge of the window as
elosely as possible. Then, remove the
veneer from the background, take it
to your cutting board and cut out the
shape (Photo 9). in, work careful-
ly and slowly, making the cut with
several light passes rather than a sin-
gle heavy one. When the shape is cut,
position it over the window and press
it in place (Photo 10). Then, fasten it
with masking tape applied on the fin-
ished side of the ground veneer.

The next step is to cut an adjoining
shape—in our example, the green leaf
next to the curly maple flower. We cut
the leaves from a piece of emerald-

7 After the window s cut, place the select-
ed fill veneer under the opening and tape
In place to prevent shifting.

10 Return the cutout plece to the win-
dow, press It flush with finger pressure.
Then apply tape on the other side.

8 With the edge of the window acting as
a template, run the knife point lightly
around the outline to mark the cutting line.

After cutting the windows for ad)a-
cent pleces, the next veneer Is placed un-
derneath and outlined for cutting.
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12 Then, cut shapes with razor knife.

ed with the grain to prevent breaking.

15 Theleafcutoutonthe
a3 a template for the actual leaf plece, Hold
the knife vertically for scoring.

acts

green-dyed veneer. Follow the same
procedure described for the first
piece, Lay the tracing over the work,
insert the carbon paper and trace the
next piece on the background. After
eutting the window, tape the fill ve-
neer to the back, score the outline and
remove the veneer to cut the piece
(Photos 11 and 12). Then, tape the fin-
ished piece in its window on the back-

Mote that certain shapes should be orient-

14 Follow the procedure for each plece to
be cut and fitted. Here, leal shapes in our
floral pattern are cut from the background.

16 Use masking tape to hold the veneer
on a cutting board for better control, Use
solid wood or plywood for cutting board,

design, it may be important to orient
the grain direction of the veneer to
line up with the dominant direction of
the shape to avoid breakage. Note
that for our design, the grain direc-
tion of the flowers is arbitrary, How-
ever, the leaves and stems should be
positioned so the grain runs parallel to
the long axis of the shape. The stems
on our project are made from English

17 Masking tape can bulld up on the un-
derside. Remove small pieces and use fewer

long pleces to even out assembly.

the steps described (Photos 14, 15 and
16}, and tape each piece in its place.
Avoid aheavy tape lguildup at any one
loeation, as this can interfere with the
tracli_r;g and eutting operations. You
can reduce tape buildup by replacing
several small pieces of tape with few-
er large pieces (Photo 17). Once all the
pieces are fit, you can move to apply-
ing special effects that highlight the

e illusion of roundness on the flow-
er petals in our example is produced
by scorching the petal ends in hot
sand, We also added striations to the
petals and vein lines in the leaves with
a woodburning pen, and the dark cen-
ter spots are made by seorching witha
hot nail. Before removing the seg-
ments from the assembly for detail-
ing, code each piece and its corre-
sponding location on the pattern to
avoid mixups.

To add sﬁding by scorching, place
about 1% in. of shading sand ina metal
pan and heat it on a hotplate or range-
top. Hold the piece to be shaded with

18 Heat shading sand In pan on hotplate
and Insert veneers to create gradated tone.
Test process with scraps first.

ground (Photo 13). brown oak veneer. ictorial representation, or go direct-
Depending on the shapes in your Add each new segment following Er to assemgli;.
ial Effects

19 Use a woodburmning pen to add linear
detalls, such as petal striations and veining
in leaves. Hot nail scorches dark center.
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needle-nose J)i:em and dip itz end into
the hot sand. Hold it there until the
veneer is scorched so it fades from a
deep brown to the wood's natural col-
or (Photo 18). Try to keep the sand at
a4 constant temperature, and use
seraps to test for the best time period
to achieve the desired effect. It's a
good idea to time the scorching pro-
cess 8o that you can shade each piece
uniformly. Bear in mind that sanding

JOURNAL

will lighten the effect, so it's best to
gand the finished test pieces when
determining the length of time for
scorching.

To seorch the center spot on our
flowers, we first filed the edge of a
common nailhead so it was slightly
irregular. Then, with the nail held in
locking pliers, heat it over an open
flame. Touch the nail to the veneer
with a slightly rocking motion to

achieve an irregular scorched impres-
gion. Avoid overheating the nail to
prevent burning through the veneer,
and test the technique on scrap before
moving to your finished pieces.

To add detailing lines, first mark
the lines with a pencil, Then, trace
over the lines with a woodburning

n. Move the pen quickly and press

ightly to avoid burning through the
veneers (Photo 19).

Assembly

After the detailing is finished, return
the segments to the background ve-
neer, and then turn it upside down.
Remove any masking tape and apply
gummed veneer tape to the finished
side of the assembly to hold the pieces
in place. Moisten the tape with a damp
sponge, and lay it in parallel lines
(Photo 20).

We mounted the marquetry assem-
hlly] on a Yi-in. plywood ground. Install
a balancing veneer on the opposite
face to prevent warping, and orient
the surface-grain direction of the ply-
wood at right angles to the predomi-
nant grain direction of the marquetry.
If you're using a solid-wood ground,
align the grain direction of ground and
veneer so they're parallel,

The marquetry, backing veneer
and ground are assembled with white
or yellow carpenter’s glue. A veneer
press is ideal for app%}l’mg uniform
pressure, but it's not essential, You
can also use four clamps to apply pres-
sure, To distribute it evenly, use two
flat pieces of %-in. plywood for cauls
and four 2 x 4 crossbearers. Also,
have several sheets of newsprint pa-
per on hand to act as a cushion and
wix paper to keep the assembly from
becoming glued to the newsprint or
plywood cauls.

First, hinge the marquetry assem-
bly and the backing veneer to the
ground by taping along one edge of
each. Apply giue to the bottom face of
the ground and spread it evenly witha
plastic applicator or squeegee. uF]::‘p
the backing veneer onto the pround,
turn the assembly over and repeat the
process for the marquetry side (Photo
21). Do not apply glue to the veneers,
as they will curl as they absorb mois-
ture from the glue,

Place wax paper on the bottom ply-
wood caul, lay the panel on top and
place wax ]pa er on the marquetry
gide as well. de about six layers of
newsprint paper over the wax paper
on the marquetry side. This will help
even out pressure caused by varia-
tions in veneer thickness. After lay-
ing the top %s-in. plywood caul over

the assembly, position the crosshear-
ers and elamps, tighten the clamps
and let it dry overnight (Photo 22).

When the glue is dry, remove the
veneer tape by lightly moistening
with a damp sponge (Photo 23). Allow
the adhesive to soften, then lift one
end of each strip and peel away (Photo
24). Allow the surface to dry and sand
flat with 180-grit sandpaper and a
wood—aor semirigid rubber—sanding
block. Follow up with 220- and 320-
grit paper. You can use an orbital
sander for the last two grades. How-
ever, proveed carefully to avoid sand-
ing through the veneer.

We finished our project with three
coats of Constantine’s Wood-Glo fin-
ish, lightly sanding between coats. PM

21 Apply glue to ground, not to veneer,
and use veneer to balance assem-

bly. Plastic applicator spreads glue.

23 After the glue is dry,. use a damp
sponge to saften the veneer tape adhesive.
Avold wetting surrounding area.

20 Remove masking tape and replace It
with parallel strips of gummed veneer
tape, This side wiil be the finished side.

248 Use a chisel to start lifting the veneer

tape at one end. Then, peel away tape. if
glue still holds, remaisten tape.
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APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Washer Stops

My Whirlpool washer, model No.
LDASB00WS, serial No. C63817419,
will stop several times during all ey-
cles. To get it to start again, Ighave to

! hit it on top or open the lid and drulp it.
oad

Would this problem be due to the
select mechanism, the timer or what?
MARKTINDER
NEWHUDSON, MI

{t appears that the timer is causing
your problem. If the timer's contacts
are pitted or worn, current will not be
sent to the drive motor circuit and the
appliance will stop at the wrong time
in the wash cycle. When you drop the
washer's lid, you jar the contacts
enough so that the washer works fora
little while longer.

To replace the timer, first unplu
the washer. Next, turn the timer gna
counterclockwise with one hand
while holding the timer dial with the
other hand. Now lift the timer dial off
the D-shaped timer shaft.

Remouve the two Phillips head
screws at each lower corner of the
console—these are the screws at 45°.

Place an old towel on top of the
washer. Grip the console at both
ends, pull it forward about 'z in.,and
Lift it up and out so its locking tabs
clear the four holes in the top. Tilt
the console forward, and lay it on the
towel.

Next, remove the two %/, 4-in. hex-
head screws on the front of the con-
sole that hold the timer in place.

Slip the timer out from under the
console. The electrical leads are con-
nected fo the timer with a quick-dis-
connect terminal block. Press down
the locking tabs on both ends of the
terminal block, and separate the
block from the timer.

Press the terminal block onto the
new timer and then reassemble the
machine.

A replacement timer for your mod-
el washer is available from a Whirl-
pool parts or service center under
Whirlpool part No. 660750. It costs
about $65.

G Washer
I have a Maytag washer, model No.
A-206, serial No. 330891 HH. The

machine continuously throws gear
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TIMER
REPLACEMENT

TIMER DAL CRAHAPED
TINMER 5HAFT

SCREW: AT

45"
Removing the timer on this washer requires that
you fift the console by removing the timer knob
and two screws. The electrical lead is attached
with a quick-disconnect terminal block,

grease onto the floor at the perimeter
of the machine’s eabinet. lp:emoved
the front panel expecting to see
grease all gver the inside housing, but
was surprised to see there wasn't any.
There is no gear grease on the upper
and lower sections of the shaft that is
visible with the front panel removed.
With the continued loss of grease, I'm
concerned the gears will seize and do
some damage. JOHN KLAPP

FLORAL PARK, NY

The grease is probably coming froma
worn or cracked rubber O-ring shaft
seal inside the transmission. When
this seal goes bad, grease will leak
from the transmission’s bottom
shaft.

The bottom shaft is underneath the
base frame of the washer, so you
won't see any grease when you re-
move the front panel—the grease is
leaking below the base frame. Over
time, a machine that is operated with
such a leak will become very noisy.
Eventually, the transmission will
seize when the grease is gone.

The best way to repair the machine
is to have a rebuilt transmission in-
stalled, and this costs about $350.
This is @ more reliable repair than
Just installing a new seal. If the lack
of grease has damaged the transmis-
sion, then a new seal will only fix
part of the problem, and be a waste of
money.

Fan Works,

Heater Doesn't

I have a Holmes Air portable heater,
model No. HFH-105. One day, the
heating element stopped working and

tinues to work. This heater is assem-
bled with safety screws to prevent cu-
rious home repairmen from tinkering
with it. Should 1 serap this heater, or
do you think it can be fixed without
too much trouble?

RICHARD POULIN

MERIDEN,CT |

You are right about the tamper-resis-
tant triangle head screws that hold
the heater together. These screws dis-
courage people from disassembling
the heater.

If vour heater is less than a year
old, follow the instructions on the

warranty registration card, and the |

company will send you a new heater.

If the warranty has expired, the
company has an out-of-warranty
trade-in program. For your model
appliance, send the heater to Holmes
Products, Inc., Customer Service,
233 Fortune Blvd., Milford, MA
01757. Enclose a check for §15 along
with the heater.

In three to four weeks, you should
receive a new heater with a 1-year
limited warranty.

The cost of this service varies de-
pending on the type of heater. The
HFH-105 is one of the company’s
smaller models. Readers who have
further questions regarding Holmes
heaters showld contact the company's
customer service depariment, ™

D3 YOU HAVE AN APPLIANCE PROBLEM?
Just ask Steve about if, Send your question, along
with the mode! and serial numbers MAW
Clinic, Fopular Mechanics, 224 West 57¢h S8t.,
New York, NY 10019, While letters cannat be an-
swered individually, ms of general interest
will be discussed in :

would not work again, but the fan con-

POPULAR MECHANICS ® ALGLST 1992




HOME
IMPROVEMENT

TEXT AND PHOTOS BY
MERLE HENKENIUS

® Lawn care can be a labor of love or
the bane of one’s existence, depend-
ing on your point of view. For many of
us, it's a chore, and a confusing one at
that. Few of us have the time, or the
inclination, to learn all there is to
know about turf grasses. So we blun-
der forward, in a perpetual struggle
for damage control. It's enough to
make us long for a middle ground,
where a few simple rules and a mini-
mum of chemiecals would carry us hap-
pily from season to season.

We took our questions to Dr. Roch
Gaussoin, a turf-grass specialist with
the University of Nebraska. The in-
formation he provided offers just
what we had hoped for, a common-
sense, low-energy approach to lawn
care, For specific information about
lawn care in your area, contact your
county or state extension office.

Turf-grass geogra
Wher::g}ruu live has a lot to do with
how you maintain your lawn. There
are basically two types of turf grass in
this country. The northern three-
fifths of the nation (Section 1 on the
map) is dominated by cool-weather
prasses, usually bluegrass or fescues,
such as ereeping-red or tall fescue.

The southern one-fifth of the nation
(Section 3) relies on warm-weather
grasses dominated by bermuda grass
and zoysia grass,

A transition zone (Section 2) sup-
ports both warm-weather and cool-
weather grasses.

Fertilization schedule
Fertilize your grass to produce a
healthy root system. If the roots are
healthy, the top growth will be too.
While some sources recommend fer-
tilizing several times a year, a late fall
treatment with a high nitrogen con-
tent is best for cool-weather grasses,
In this case, half the mix activates im-
mediately, while the remainder is re-
leased over several months.

The best time for a fall fertilization
is after you've put the lawnmower
away. The goalis to build the root sys-

tem while the top remains dormant.
The root system remains organically
active right up to when the ground
freezes solid. By fertilizing in the
spring, you produce more top growth
instead of contributing to a healthier
root system.

Warm-weather grasses, by con-
trast, produce peak top growth in the
summer, §o falﬁertﬂizing is not very
effective. With these grasses, fertil-
ize in the early spring, just after de-
thatching. Water deeply after fertiliz-
ing to carry nutrients to the roots,

Aerating and dethatchi

Tall fescues seldom need dethatching,
but bluegrass, ereeping red fescue
and all warm-weather grasses should
be dethatched yearly.

Thatch is a dense accumulation of
dead plant matter that accumulates at
the base of the grass. As it builds,

gs sends roots into it instead of
into the soil. In cool weather, the
plant thrivesin this nitrogen-rich sub-

is
T

strata, but in warm weather, the
thatch dries out and the roots burn,

Rent a dethatcher each spring. Go
over your lawn and remove the thateh
that is turned up (Photo 1).

An aeratoris similar to a rototiller,
but instead of churning up the soil, it
removes thousands of small soil plogs
as you walk it over your lawn (Photo
2), By aerating the soil, the machine
reduces weed growth because weeds
grow best in compacted soil, while
grasses thrive in uncompacted soil.

The holes poked through the turf
provide a direct path for moisture and
nutrients to reach roots, and the plugs
of sod that are scattered over the turf
quickly break down. This accelerates
the return of nutrients to the soil.
Aerate and dethateh just before you
fertilize.

A mowing schedule

Most of us mow when we find the
time, usually every weekend, While
this routine fits our schedules, it isn't
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Grass roots will grow down, instead of into the thatch.

2 Loosen the soll before reseeding using a
rake or cultivator. This breaks up the soil so
seeds can germinate,

necessarily best for the grass. In-
stead, let the lawn dietate when you
mow, using the one-third rule. This
rule ﬂtipulfates that most grasses
grow best if you don't cut more than
one-third of their height at a time.
Cutting more than one-third leaves
too little leaf to gather sunlight and
drive the photosynthesis process.

Let's say you mow the grass toa
height of 2 in. When it reaches 3 in.,
mow it again, The one-third rule re-
duees mowing time by nearly a third,
and the clippings are small enough
that they don't need to be bagged.

According to Dr. Gaussoin, leaving
short clippings on the ground is pref-
erable to bagging them. Clippings
don't add significantly to thateh be-
cause they are 90% water, and the
10% of plant matter adds nutrients to
the soil as it breaks down.

Will vou need a mulching mower?
Not if you follow the one-third rule
faithfully. But there will be times

S S e R L
& Spread straw over a newly reseeded

area. The straw protects the seed from
birds and keeps it warm in cool weather,

when the grass has gotten ahead of
you, and a mulehing mower would be
a big help. A good compromise, how-
ever, is a bagging mower that can be
used without the bag. If your mower
cannot be used safely without the bag,
check with the manufacturer about a
conversion kit,

Finally, don't mow vour lawn too
ghort. While some warm-weather
grasses can be cut as low as 1% in.,
cool-weather grasses should never be
cut shorter than 2 in. in the cooler
months and 2% to 3 in. during the
hottest months. Mowing the grass
shorter stresses the root system.

A watering schedule

Fewer deep waterings are better
than frequent shallow waterings.
Light watering encourages shallow
root growth and possible heat stress.
There are two exceptions to this rule,
however. First, lightly water newly
seeded areas. Second, don't deeply

1 A dethatcher pulls thatch out of the lawn so it canbe rakedup. 2 A rental aerator punches holes through the turf and lifts out soil
plugs. This helps water and nutrients reach the grass roots.

§ Inspect alawn for grubs by using aspade
to cut out a square foot of turf thatis3 to 4
In, deep. Peel the square back.

water cool-season grasses during the
hottest weeks of late summer, In-
stead, rely on frequent shallow water-
ings during the early morning to keep
your lawn green. As temperatures
heat up in late July and August, cool-
Beas0N Erasses cONserve energy h}f
shrinking both their root systems and
top growth. With shallow roots, a
deep watering wastes water,
Warm-weather grasses, by con-
trast, need plenty of water during the
peak-growth summer months.

Reseeding

You can spread seed in the spring or
fall, but a fall seeding yields better re-
sults with cool-season grasses. This is
because the young shoots, with their
shallow roots, cannot bear the heat of
summer. As such, you can expect a
survival rate as low as 50% with a
spring seeding, Spring seeding also
forees you to avoid using pre-emer-
gent herbicides—one of the most ef-

&0
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fective forms of weed control—be-
cause it may kill the young grass,

To reseed an area, rake the soil to
loosen it. Then, apply the seed and
rake it lightly to bury some of the
seeds. Spread straw on the seeded
area to protect the soil from sprinkler
erosion, provide shade and maintain
s0il temperatures on cold days (FPho-
tos 3 and 4). After seeding, keep the
soil moist for several weeks.

Weed control

Y ou ean remove a few weeds by hand,
but judicious use of herbicides is in or-
der if there are lots of weeds. The leaf
structure of the weed determines the
type of herbicide you use. Broadleaf
weeds, such as dandelions and bind-
weed, are treated with a broadleafl
herhicide applied after the plant is up
and growinE.

Grass-like weeds, such as crab-
grass, foxtail and goosegrass are best
treated with a pre-emergent that is
applied in early spring, before the
weeds have a chance to sprout.
Grassy weeds can also be treated af-
ter sprouting with a liquid erabgrass
killer—but only when the plants are
very young.

You'll find a variety of herbicides on
the market, and all work well when
applied properly. Read all directions
carefully. By doing it right the first
time, you'll save time, money and re-
duee herbicide runoff when it rains.

When using a dry, or granular,
broadleaf herbicide, wet the lawn be-
fore spreading. The herbicide will ad-
here to the leaves, and the plant will
absorb it more readily. Allow several

PR LS TRA TR I EL LT

Cool-weather grasses grow in Section 1, Warm-weather grasses grow In Section 3. Both types
of grass grow In Section 2, considered an intermediate zone.

days before watering again. Whenap-
plving aliquid herbicide, simply spray
it on and then avoid watering for sev-
eral days.

Pre-emergent herbicides, by con-
trast, dotheir work below the soil sur-
face. Assuch, vou'll want to water the
lawn immediately after treatment.

Insect control
Not all damage is inflicted on turf
grass by weather or careless cutting,
insects can damage turf grass, too.
Treating insects varies from region to
region, so we'll focus on one of the
more common insects, the annual
gruhb, also known as aJune bug.

It's common to find a few grubs

while digging in your yard. Most cool-
weather lawns have some. The ex-
perts say that less than 10 grubs per
gq. ft. is acceptable. More than that
may do noticeable damage. Check for
grubs by spading down and peeling
back sections of lawn (Photao 5).

Grubs can only be killed when they
are feeding heavily, and this oceurs
in mid-August. Don't apply today's
short-lived pesticides earlier than
mid-August, because it is a waste of
money and an unnecessary assault on
other insects and birds.

A grub treatment should be wa-
tered-in well so that the pesticide can
be carried several inches below the
surface. M

BOOK REVIEW

COMMON-SENSE
PEST CONTROL

® This book is as diverse as it is ap-
propriately named. When it says pest
control, it means pests of every
kind—except your neighbor with the
loud stereo,

Pests from cockroaches to dande-
lions to bats, mites and fungi are all
covered in its 715 pages, along with
how to treat them. Also included here
are pages of addresses for products
and sources of information,

The authors emphasize using the
least toxic materials and methods to
keep the upper hand in controlling

guality, turf maintenance and low-
toxicity chemicals, rather than
gpreading herbicides and powerful
fertilizers at will.

Many people view low-toxicity
methods as impractical, but nothing
in this book struck me as such. The
authors make elear that in many, but
not all cases, low-toxicity methods
require more work and investigation
on your part, but they feel that reduc-
ing potentially harmful chemieals in
our surroundings is worth the extra
effort.

?z.#;"##"u @-

COMMON-SENSE
PEST CONTROL

e

Wl i+ e Diocr = varign. Ol
s WD o5 W3 D == WD L3

town, CT 06470, You can also call the

pests, as opposed to using powerful The book costs about 340 plus $4  company's order department: (800)
chemicals. The chapter devoted to shiﬂ:ing from The Taunton Press, 63  B88-8286.

lawn care, for instance, promotes soil 8. Main St., P.0O. Box 5606, New- —Roy Berendsohn
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HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

Drainage For

Concrete Block Wall

| have a painted concrete block retain-
ing wall on the property line with my
neighbor. When it rains, excess mois-
ture forms a white powder on the
wall, and its paint flakes off. How can
I treat my side of the wall to stop the
moisture seepage and prevent the
paint from flaking? We were advised
to tar the wall’s back.

Drains were installed at the wall's
base, but the clay in the soil seems to
prevent the water from seeping down
to the drains.

GERALDA. LARUEJER.
SANPEDRO, CA

The white powder on the wall is efflo-
rescence, a mineral deposit that
forms when the water carrying the
minerals evaporates. To prevent this,
and stop the paint from peeling, you
must stop the water from seeping
through the wall by installing better
drainage. Treating your side of the
wall won't solve the problem.

You are correct in saying that the
clay in the soil prevenis the water
from reaching the drain. Soil with a
high clay content does not drain well.
This soil should be excavated from
behind the wall and replaced with
gravel. A perforated drainpipe
should be installed as shown. Water
will pereolate through to the pipe.

RETAINING WAI.LE;_:
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It is important that the pipe have a
free-flowing outlet, to allow the accu-
mulated water to drain.

Do not simply tar the wall’s back
and then backfill with the same soil—
the tar will seal the wall and prevent
the water in the soil from escaping to
the outside. If the water builds up, it
can exert enough pressure on the wall
to crack it or heave if,

Flood Alarm
A few years ago, we bought a house
that got water in the lower level with
every heavy rain. We solved this by
adding extensive landscaping, put-
ting in draintile along the foundation
and reworking the sump pumps. We
even installed a generator to keep the
sump pumps going when the power
goes out. I'd like to install an alarm for
stormy nights that would wake us if
the power goes out, so we can turn on
the penerator. Do you know of such a
device? BERRY ). CONWAY
WOODBURY, MN

I sugpgest you condact the Heath Co.,
P.O. Box 8589, Benton Harbor, MI
49022, This company sells a battery-
operated device called the Flood-
watch. The device sounds an alarm
when if comes in contact with water,
You can install it in a bracket in the
sump pit. If the sump pump is not
operating because the power is out,

.
PERFORATED
« DRAINPIPE

- --;-‘ :
s Lv]

A retaining wall should have adequate drainage behind it. This reduces the hydrostatic
pressure on the wall, and the cracking and heaving caused by such pressure.

water in the pit will rise above the
point where the sump pump would
normally turn on and trigger the
alarm. Its part number is GD-3660,
and it costs about $20.

CO Detector
I would greatly appreciate it if you
could provide me with a source for a
carbon-monoxide detector. I have an
pil-fired hot-air heating system that
has, under certain conditions, the po-
tential to send carbon monoxide into
our home (via a defective heating
exchanger).
MICHAEL CARUSOD
KEARNEY, NJ

It sounds like you need a new furnace
rather than a detector for carbon

monoxide. Nevertheless, Gas Alert
Plus makes three CO detectors that
are sold through hardware stores.

The first is an adhesive-backed plas-

tic card containing a circular spot
thatchanges color from orangeltan to
gray or gfac.& depending on the CO
content in the vicinity. It is simply
called the Carbon Monoxide Detec-

tor, model CO-D, It costs about $5.

You hang the card in front of one of
the heating system’s supply registers.

The second unit, model SA-5(110-

V), plugs into a 110-volt outlet. It
sounds an alarm when CO reaches a

dangerous level, It sells for about
$65. A similar device, model SA -5

(12-V), is available for mobile homes
and boats, and runs on 12 volts. Both
are sold at Ace hardware stores and
Builders Square home centers. Write
toGas Alert Plus, 5300 A MeDermoit
Dr.,Berkely, IL 60163.

Wash A Painted Wall
Can you give me some tips on how to
wash painted walls? The walle are
painted with white, washable paint.
FRANKW. SPOHN
READING, PA

Ifyouareinterested in justcleaning a
dirty wall, you can use soap and wa-
ter. A gentle liquid soap, such as Ivo-
ry, s good. Raﬁ the waﬂdnwn lightly
with a towel or sponge. Don’t serub

too hard, or you will create a slight
@loss by removing the pigment. PM

DO YOUHAVE A HOME-MAINTENANCE
OR REPAIR PROBLEM?
Just ask Norman obout it. Send vour guestion to
Homeawners Clinie, Popular Mechanics, 224
Wesrs?geﬁ S.!.ﬁ::-d‘l’:drk. o ]
connod beans imain . problems of gen-
erad inderest will be discussed I::':I the column. For
muore home-repairond maintenance kelp, get PM's
Home Core Guide, 8595 id. Send your or-
der{s) to Popular Mechanics, Box 1014, Radio City
Station, New York, NY 10101.
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NEW PRODUCTS

BY MERLE HENKENIUS

@ Ifyou can remember when you first
heard the term ozone layer, and the
fact that it's in trouble, there's a good
chance you associate it with propel-
lants used in aerosol spray cans, Al-
though it seemed hard to believe that
such a small, taken-for- ted com-
ponent of modern life could be respon-
sible for affecting life in the largest
sense, our environmental watchdogs
assured us it was true and that some-
thing had to be done.
Well, limiting the types of aerosol
mp&ilanta was a start. But today,
ting the depletion of the ozone lay-
er means taking bold and sweeping
steps to control what we allow to drift
up through the atmosphere. One of
the major thrusts in this direction
concerns volatile organic compounds,
or VOCs. And, like changes in aerosol
spray products before, VOC regula-
tions will affect both industry and con-
sumers. As far as homeowners are
concerned, one of the big changes will
take place in reformulated paints and
finishes. The question is: Will these
new regulations raise the cost and low-
er the quality of residential paints?

VOCs, paints and finishes
VOCs are released from fossil fuels,
dry-cleaning solvents, hair sprays,
lacquers, thinners, paints, stains, de-
ers and a dizzying array of other
amiliar products. The VOC problem
was first addressed by the Clean Air
Act of 1970, which has since been ex-
panded and amended by more strin-
gent requirements.

In the case of the paint industry,
compliance with the regulations
means reformulating paints and fin-
ishes to reduce the amount of VOCs
that evaporate into the atmosphere.
?:.n'te simply, this is done by lowering
the solvent levels in each produet.
(While water is technically a solvent,
we'll use the term to designate fossil-
fuel solvents.) VOC levels are meas-
ured in grams of solvent per liter, and
current regulations limit VOC con-
tent to 250 per liter. Paint man-
ufacturers have been quick to refor-
mulate products that are easy to bring
into compliance, while waging techni-
cal battles with regulatory districts
on the rest. However, no one we
spoke with really wants to maintain
previous levels of VOC emissions.

JOURNAL

OZONE-FRIENDLY PAINTS

The issue is one of defining limits,

As you might expeet, it's been fair-
ly easy to lower the VOU solvent con-
tent in water-borne (latex) paints.
This has already been done with little
or no effect on price or quality. If you
use water-borne paints, VOU regula-
tions will have hittle effect on your
paints or your painting.

In fact, thiz is a delineating point in
the industry. Large manufacturers
that target the nationwide residential
market feel little of the strain of those
in product categories such as varnish-
es, sealers and stains, for example.
Glidden's Jim Sainsbury estimates
that nearly 95% of the paint sold to
homeowners iz of the water-borne
variety. Infact, someof the D-1-
Y merchandisers supplied by
Glidden don't even carry tra-
ditional solvent-borne paints.

The reasons are simple
enough and have little to do
with environmental issues,
Even before latex paints were
very good, they appealed to
homeowners. Latex paints clean
up easily, have short drying times and
emit less odor than solvent-borne
paints—all important factors when
you live in the rooms that you're
painting.

A quality issue

SDE"E‘RL—;E‘IH.‘ paints, also known as
oil-base paints, are another matter,
To understand why they exist, it
helps to look at their evolution. As re-
cently as 100 years ago, paints were
custom-made by painters in a process
that involved grinding natural pig-
ments into a natural-oil carrier, such
as linseed oil. Around the turn of the
century, synthetic pigments and sta-
bilizers supported uniform manufac-
turing on a large scale.

In the '30s2 and "40s, synthetic oils
{alkyds) were formulated and gradu-
ally took over the market. Alkyds of-
fer great product uniformity and pro-
vide a good base for the qualities
we've come to ex; in paints, such
as evenly suspended color, short dry-
ing times, good bonding properties,
cleanability, color fastness, hardness
and good leveling characteristics (the
ability to smooth out brush strokes
and surface imperfections).

With today's technology, however,

PR 0 I MERLE HE NEENLIS

these qualities fall off dramatically
when the solvent content drops below
380 grams per liter. When solvents
are reduced substantially, pigments
and hardeners are less likely to re-
main suspended, drying times are ex-
tended to five days or more, more
coats may be required due to poorer
leveling characteristics and, ulti-
mately, surfaces may require more
frequent repainting.

Although certain heavy-duty wa-
ter-borne varnishes have gained ac-
ceptance on a commercial level for use
on industrial hardwood floors and
gymnasiums, there's a general con-
sensus at the residential level that
consumer-quality water-borne paints
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don't hold up as well as the solvent-
borne variety for high-traffic surfaces
that require extra durability. Sol-
vent-borne paints are also preferred
by some homeowners and are recom-
mended in certain problem situations,
such as ocean-front housing,

One could argue that it's simply
best to switch to water-borne paints
entirely. While this may be one an-
swer to stricter VOC regulations, it's
not a totally satisfactory response.
Some specialty solvent-based coat-
ings needed at the residential level
are not so easily substituted—spray
paints, wood stains and wood-and-
concrete sealers are a few examples.
The traditional swimming pool finish
is a chlorinated rubber paint that re-
lies on high solvent content, While ep-
oXy paints are a good substitute on in-
door pools, they are subject to surface
oxidation when exposed to sunlight,
The result is a degraded surface, and
the remedy is frequent repainting.

The larger picture

An unfortunate result of stricter reg-
ulations for paints is that manufactur-
ers are affected in widely disparate
degrees, While many large manufae-

JOURNAL

turers (with their residential market
ghare) have been able to reformulate
fairly easily, it's the smaller, regional
manufacturers that suffer most.

Quite often, these companies con-
centrate on commercial or specialty
coatings—most of which are in the
high-solvent category and require the
most difficult and costly reformula-
tions. Ironically, these are often the
eompanies least able to afford expen-
sive research-and-development pro-
grams, With nearly 1000 suppliers of
architectural coatings nationwide, it's
4 zafe bet that most fall into the re-
gional or specialty categories.

Large company or small, develop-
ment costs are sure to appear as price
increases. When asked how large an
increase, Robert Wendall, a repre-
sentative of the Dunn-Edwardz Co.,
tentatively speculated that complete
reformulation could add 30% to 100%
to the prices of some produets.

Setting the standards and enfore-
ing them have been difficult issues—
for both sides. While the federal gov-
ernment sets guidelines and dead-
lines as to VOC limits, including auto-
motive and industrial emissions, it's
up to individual environmental con-

trol districts to set specific industry
standards. Large states may have
several districts, each with its own
air-gquality problem. And, because en-
forcement is most manageable at the
point of purchase, that's where the
controls are often focused. Products
that may be in compliance in one dis-
trict may not be in others.

Manufacturers argue that aside
from being unattainable, some re-
strictions are also poorly reasoned.
For example, if a paint’s quality is
substantially reduced by lower sol-
vent levels, more coats and more fre-
quent repainting will be required. In
that case, wouldn't the cumulative
VOC emissions be greater than that
of a single coat of a high-quality, high-
solvent paint? This argument was
Ernminenl in a successful lawsuit

rought against a California district
by 22 manufacturers and distributors
of architectural coatings.

While a 250-grams-per-liter limit is
the target, the industry has been giv-
en a number of extensions at the 380-
grams-per-liter level. These exten-
sions have just about run their course,
however, and some manufacturers
may not survive the storm. ™

NEW TOOLS

TWO SAWS
FROM SEARS

® Sears is pitching its new radial-arm
saw and its sliding compound miter
saw as machines tﬁnt can satisfy the
hobbyist who wants a powerful ma-
chineBur the cuntractml');vdho ni:ﬂ_-eds
one. Both saws are equi with 8%-
in. blades, and the renﬂmf‘arm saw also
comes in a 10-in. size,

The compound miter saw can cross-
cut a2 x 12 at 90°, and the radial-arm
saw can reach across a board 15% in.
wide, Cutting depth capacity is simi-
lar on both saws—the radial-arm saw
cuts to 2% in. deep, while the com-
pound miter saw reaches to 2% in.
The horsepower and amp ratings are
close, too. The radial-arm saw is
slightly more powerful with a 2'e-hp,
13-amp motor versus the compound
miter saw’s 2-hp, 10-amp motor.

The motors, however, are quite dif-
ferent, The compound miter saw has
an induetion motor, and the radial-
arm saw has a universal motor. Al-
though induction motors are prefer-
able in most woodworking machines,
our contact at Sears says the tradeoff
was necessary on the radial-arm saw

because the company couldn’t get an
induction motor to fit the saw.

Both saws will cut dadoes. Like any
radial-arm saw, yvou can raise the
head on this model so it cuts acrogs the
face of the board and not completely
through the thickness. In a similar
manner, with the compound miter
saw, you can lock the head pivot and
then pull the head across the stock.

If you have complex angle cutting
planned, you might find it helpful that
the base on the compound miter saw
has rafter and erown molding angle
references.

The sliding compound saw weighs

about 70 pounds, largely due to its
cast-iron base and induction motor.
Witﬂaﬂfmiclebﬂrd worksurface,
the radial-arm saw weighs T4 pounds.
The radial-arm costs about $280,
and the sliding compound miter,
about $450. Both are sold through
Sears stores and through the compa-
ny's 1991-'92 Power and Hand Tools
Catalog, For more information, write
to Sears, Roebuck and Co., Dept. 903-
PM, Sixth Floor, Sears Tower, Chica-

go, [ L 60684.
—Roy Berendsohn
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HOME IMPROVEMENT

INSTALLING AN
AIR CONDITIONER

BY PAUL BARRETT; PM lllustrations by Don Mannes

® [f you are among those people who
find that a window-mounted air condi-
tioner fulfills your cooling needs, you
might want to consider installing a
through-the-wall air conditioner.
These appliances provide the same
amount of cooling as a window-mount-
ed appliance without taking up any
valuable window space, and they are

not difficult to install yourself.

Don't plan, however, on using a
window-mounted air conditioner fora
through-the-wall installation. There
will not be enough airflow around the
appliance, and you could have further
problems with condengation leaking
into the wall cavity.

A through-the-wall air conditioner

A

1 Pry baseboard off the wall and remove
outlet covers. You may see stud markings
on wall framing behind baseboard.

Z If the Installation Is below a window,
it may be necessary to remove the window
apron with a flat bar.

has a sleeve that auﬁpnrts it and en-
sures sufficient airflow. The sleeve
also direets condensation to the out-
gide of the house,

Where to install it

Install the air conditioner on a wall
that allows the cooled air to flow free-
ly into the house. And, it's best to in-
stall the unit on a wall that already has
electrical service. However, major
rewiring may be needed if the circuit
is already crowded or if your appli-
ance requires 220 volts,

Unless you are going to plug the air
conditioner into a nearby wall outlet
(as in our case), hire an electrician to
do the wiring. This is especially im-
portant when the air conditioner
needs 220 volts, or when the service
panel is old and crowded.

We installed our air conditioner un-
der a window. The weight of the wall
was supported by the framing over
the window, so this simplified the job.

Building the frame

Begin by removing the baseboard
and—if necessary—the window trim
in the area of the installation (Figs. 1
and 2). To do this, use a nailset and
drive the finish nails holding the trim
out the trim's back side, If the*trim is
painted and the nails are not visible,
simply pry it off with a flat bar. Re-
move any outlet covers that will be in
the way.

Draw the outline of the air-eondi-
tioner opening on the wall using a
level (Fig. 3). Then, find the studs in
the installation area. We used an elec-
tronic stud finder (Fig. 4). Another
way to find studs is to darken the
room and ghine a light along the wall.
The nails that hold the drywall to the
studs often are backlighted as rows of
little bumps. In other cases, you may
gsee markings for wall studs (an X
mark) along the wall framing where
the trim was removed. The other op-
tion, of course, is the method of tap-
ping along the wall. As you tap the
drywall over the stud, you'll notice a
significantly different sound, Test for
a stud at that location by driving a
finish nail.

Once you find a stud, you should
have no problem locating others—
they should be 16 in. on center from
the one you have located.

Locate a stud on each side of the
opening, and draw a plumb line in the
center of it, to the floor, Then find a
stud beyond the other side of the in-
stallation and mark it.

Remove the drywall by cutting
along the lines with a utility knife. If

OPULAR MECHANICS @ AUGLIST 15952

&7



3 Wsing a level, pencll In the vertical and
horizontal lines of the opening for the air-
conditioner sleeve,

:

& Draw an X on each stud to indicate loca-
tion of new framing. Use a combination

& An electronic stud finder Is one way to
locate wall framing. Mark stud location
with asmall vertical line.

§ Remove drywall with plumb cuts m
tered on studs. Using a level, draw the
opening across edge of each stud.

T After the power Is disconnected, re-
move the outlets and switches by prying
them off the stud.

9 At the top of the stud, saw above the X
mark. Be sure to avoid cutting through the
plywood sheathing.
you manage to remove a large piece of
wall, save it for later.

ou will need to build a rough
frame to support your air conditioner,
It consists of two vertical 2 x 4sonthe
sides of the opening, a horizontal 2 x 4
at the bottom of the frame called the
sill, a horizontal 2 x 4 at the top of the
frame called the header and shorter 2
* 4 blocks above and below the open-
ing called eripples. For toenailing, use
&d common nails. All other framing is
fastened with 12d common nails.

B Rent a reciprocating saw or use a short
handsaw to cut the studs below the X mark
|at base of the opening|.

—

10 Toenall a2 x 4 on the X mark. Start
with the stud slightly to one side—toenaii-
Iing drives it Into pasition.

The rough frame is slightly larger
than the sleeve that supports the air
conditioner by about 1 in. in both
width and height. This space allows
for shims (wood scraps or cedar shin-
gles) to be slid between the sleeve and
the frame.

Mark the location of the frame
members, using a level to draw across
the studs (Fig. 5). Mark the position
of each horizontal member with two
lines and an X (Fig. 6).

Disconnect the electrical power to

11 Where necessary, notch new studs to
fit around wiring. Try not to remowve more
than two-thirds of the stud’s width.

any outlets that need to be moved,
and free the outlets from where
they're attached (Fig. 7).
ge a reciprocating saw to cut away
the stud where you will later nail the
sill and the header (Figs. 8 and 9). Do
not cut through the sheathing, how-
ever. Pry the stud sections off the
sheathing, then clip off the nails pro-
truding through the sheathing using
end-cutting pliers.
Nail the studs on their marks to
form the sides of the frame (Fig. 10).
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12 Toenail short studs, known as cripples,
Into the 2 x 4s that form the bottom plate
and the vertical frame member.

13 Teenail the sill into the vertical studs,
and nall directly through the face of the siil,
into the end of the cripples.

L '] S

14 Before installing the header, start toe-
nails at corners. Nail the header to the
cripples above it, then drive in toenalls.

1% Position the electrical box right below
the sill, and screw or nall the box to the

1& Tomark the location on the outside of
the house, bore through the sheathing and
siding at each corner of the opening.

17 Connect the four holes with a pencil
line. Use a level or a stralght plece of lum-
ber to guide the pencil.

18 cCut from hole to hole with a circular
saw. Finish cuts at the corners with a hand-
1aw. Then, remove the square.

Notch the studs, where appropriate,
to clear wiring (Fig. 11),

Crosscut cripples to fit against the
studs, and toenail them in?:ﬁ:::e (Fig.
12). Nail the sill into the stud next
to it and into the eripples below it
(Fig. 13).

Crosseut the header soit fits tightly
between the studs, and start the toe-
nails at its corners. Wedge the header
in place and drive nails through it into
the eripples above it. Next, drive the
toenails at the corners of the frame

19 Position and shim the sleeve In the
frame with flashing tucked under the sid-
ing. Drill holes to attach the sleeve.

{Fig. 14). Then reattach the electrical
box (Fig. 15).

To mark the opening on the outside
of the house, bore through the sheath-
ing at the corners of the frame with a
small diameter drill (Fig. 16). Con-
nect the holes on the outside of the
house with a pencil line, guided by a
level or a straight piece of lumber
(Fig. 17).

Set a circular saw for a shallow eut,
and cut along the lines (Fig. 18). Cut
just to the corners of the lines and

T

T .
20 Screw the sleeve to the frame. Drive
four screws in both sides, and In the bottom

and top shim behind the screws.

finish the ecut with a handsaw. Then
remove the square.

ll"litl"ll'lg the sleeve

Slide the sleeve into the opening, and
shim it so it tips outward slightly from
level to drain condensation, On the in-
side, the sleeve should project about 1
in. beyond the frame, gheck your in-
stallation manual for specific clear-
ances. This positions the sleeve's edge
Y in. beyond the typical Ye-in. drywall
surface.

70
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Z1 Drill through the flashing into the
sleeve's top with a ¥, -In.-dia. drlll. Space
holes about 4 in. apart.

22 Liftflashing slightly and apply a gener-
ous bead of silicone or other exterlor caulk
under the flashing.

:|i' —

i

23 Rivet the flashing to the alr-condition-
er sleeve, Smooth the caulk that Is
squeezed from under the flashing.

Cut a piece of 20-ga. aluminum
flashing slightly longer than the width
of the sleeve. Bend it in half, along its
length, so it forms a right angle. Use
this piece as flashing at the top of the
sleeve. Slide one side of the flashing
under the siding to seal the joint
where it meets the sleeve.

To prevent distorting the sleave
when you screw it to the framing,
place a shim between the sleeve and
the frame everywhere you intend to
drive a screw. Bore through the cabi-
net, the shims and into the frame, and
screw it to the frame (Fig. 19). We
used four 1-in.-long No. 10 panhead
wood serews, but any roundhead
screw of the same length will work,
Use four serews for each side, and on
both the top and bottom (Fig. 20).

Onee the sleeve is fastened to the
frame, move to the outside of the
house. Bore through the flashing and
into the top of the sleeve with a ¥/,
in.-dia. drill. Space the holez about 4
in. apart (Fig. 21). Wipe away shav-
ings and spread a bead of exterior
caulk under the flashing (Fig. 22).
Rivet the flashing to the top of the
sleeve with */,;-in. rivets. Smooth the
caulk that squirts from under the

24 Spread caulk along the top of the
flashing. along flashing's front edge, on
top of rivets and down sides of sieeve,

&5 Pack fiberglass insulation with a
screwdriver Into the space between the
sleeve and the frame.

flashing, and spread another bead of
caulk between the flashing and the
siding (Figs. 23 and 24). Caulk the top
of each rivet head.

Return to the inside of the house
and pack insulation loosely between
the sleeve and the frame (Fig. 25).

Cut a piece of drywall to fit around
the sleeve and nail it in place (Fig. 26).
Finish the drywall joints with joint
compound and tape. Then, prime and
paint the drywall after the trim is in-
stalled.

Fit the cover over the sleeve before

Cotaineg n-w nalisral ingredents
LR jrenseli—, o o il vt
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26 Cut drywall to accommodate the
sleeve, and nall it to the wood frame and
adjacent wall framing.

= T | .,
ZT Fit the cover over the sleeve before

measuring for the trim that will surround
the alr conditioner.

A SHOCK
IS JUST
A SHOCK...

ORISIT?

ks may similar on the outside - but

28 Cut and miter door casing around the
cover. Leave a slight gap between the
g, where it counts, there are big differences edge of the trim and the cover.

r . b SR A wi el 5 .
Send for Tokico's brochure on how shoc measuring for the trim that surrounds

and what to look for in shock quality and value it (Fig. 27). And, miter the trim to fit
. around the air-conditioner cover (Fig.
s\ 28). There should be a slight gap be-
I D K' c Q | tween the trim and the cover to allow

% the cover to be slid on and off the

\ 2 sleave,

' | When you're done, simply slide the
air-conditioning unit into the sleeve,
according to the manufacturer's in-
struetions. Then plug it in, turn on the

Storm Parkway / Dept PM / Torrance, GA 90501-5041 /(3101534-493
Storm Parkway / [ Tarrance, CA 905 (310)1534-4934 |puweranr.i{:nnluff. aind
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CAR CLINIC

BY MIKE ALLEN,
Associate Automotive Editor

Cruisin’ The Belt
Parkway
My mechanic says it's time to replace
the rubber timing belt on my car be-
fore it snaps and destroys my engine.
Is this necessary? The car only has
0,000 easy miles on it. He says none
of those belts last longer than 60,000
miles—but the maintenance schedule
in the owner's manual doesn't say
anything about ever replacing the
belt. TOMJENNINGS
KNOWLES. TX

Rubber timing belts have a finite life-
time. Some engines are nof tolerant
of a failed beli—there's not enough
clearance between the valves and the
top of the pistons when the camshafi
stops turning and the crankshaft
continues. The valves will lose this
argument every fime,

Other engines don’t have this par-
ticular problem—but there's still the
incontenience of the engine stopping
abruptly when the belt fails late some
dark and starmy night far from
home.

Should you replace your belt at
60,000 miles? Probably—it's inex-
pensive insurance. Should you re-
place it sooner? Maybe,

Hlustrated here are some of the
common failure modes of the rubber
timing belt. Most cars use a belt that
costs less than $20—so if you're tear-
ing aff the protective covers to check
the belt, it’s poor economy not to sim-
plyinstall a new one.

Also shown is a severely worn
sprockef, probably asa result of being
driven under dusty conditions and
minus the protective covers. Be sure
to install the covers, even if you never
drive down dusty roads—snow or the
occasional pebble are perfectly capa-
ble of papping the belt if they manage

to get into the works.

Where There's Smoke...
My 1882 Cressida blows out blue
smoke when I accelerate after letting
the enging idle for 15 seconds or so,
This doesn't happen at eruising speed
—even if the accelerator is pressed to
the floor. A compression test came
out fine, and gas mileage is fine.
What's wrong, and do I have to fix it
right away? WILLIE SALMINEN

ROCHESTER, NY

It's probably the valve guides. The
high manifold vacuum at idle is pull-

RO CE EDNGES AND
LOCISE STRANDA

ing oil past the seals as the valves
rock back and forth in the worn
guides, and the oil pools inside the
clearance in the guide, Then when
you run the revs up, all the ot! gets
sucked into the eylinder and burns
Do you have to get this fixed right
away? Probably not. If your compres-
ston stays high, and consistent
among all four cylinders, then the
valves are still sealing to the seats,
But if oil consumption starts to go up
rapidly or you lose compression in
ane or more cylinders, it's time to pull
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the head before one of the valves fails Gﬂll‘lg‘ Steady
and really does some damage.

You might get an estimate for re-
placing just the valve stem seals.
This can be done by removing the
camshaft, holding the valves shut
with compressed air pumped into the
Sﬂ!l‘k lug hole and then removing
the valve spring.

I'd start scraping my money to-
gether fora valve job, a rebuilt engine
or, better yet, a new car.

driven for a considerable distance,

burning antifreeze.

The temp gauge of my '88 Grand Am
keeps cyeling back and forth between
1907 and 210° F, until the car has been

Alzo, I ean hear air bubbling out of
the radiator cap after the engine is
shut off. But there's never any coolant
missing, The exhaust doesn't smell of

I've replaced the temp sender,
thermostat and radiator cap, pres-

Trim along the dotted

lines with NordicTrack.

NordicTrack melts
unwanted inches away.
Get rid of those “love handles”
for good. With sensible eating
plus regular aerobic exercise on
a MordicTrack® ski machine.

NordicTrack burns
more calories.
Research shows that by
working your total body, NordicTrack

burns more calories than exercise bikes, )
treadmills, stairclimbers and other ordinary ‘
exercisers that only work your legs —upto
1,100 per hour, according to fitness experts. &
NordicTrack increases

your metabolism.

By ralsing your metabolism, NordicTrack
actually changes the rate at which your
body consumes calories. You reduce body
fat, increase lean muscle tissue, and start to
burn more calories even at rest,

NordicTrack is easy.

With MordicTrack you can trim and tone
your entire body — including your
waistline — in as little as 20 minutes,
three times a week.

Models priced from $299 to §1,299

Nor dicjrack dﬁ.ﬂﬁiﬁﬁ
Or write — Free Video & Brochure
ST 1.800-328-5888
“haska, MN 55; o

©1992 NordicTrack, Inc,, A CML Company All Rights Reserves]

SERVICE TIPS
@ Chrysler TSB 07/03-91A details
diagnosis of chirping or snapping
noises that may sound like electrical
arcing or a bad alternator bearing. It
suggests using a spray bottle filled
with water to check for pulley mis-
alignment which may be the real
cause of the noise. Spray water onto
the belt—if the noise subsides mo-
mentarily the pulleys are oul of align-
ment. It may be necessary 1o shim
pulleys to correct this problam.
® |f your 1888 or '89 GM van has an
intermitlent no start, dead battery,
faulty dash lights and a CODE 24 (ve-
hicle speed sensor) condition, check
for water intrusion into the bulkhead
elactrical connector through the
hinge seal slot. If so, disconnect the
connector, inspectand clean all of the
contacts, greasa with chassis grease
and reinstall. TSB 89-8b-123
® |l your SAAB 800 or 9000 has in-
termittent idle problems, possibly
caused by a bad automatic idle con-
trol {AIC) valve, TSB 10/88-1081 has
the correct procedures for checking
out the valve with a digital voltmeter.

sure tested the system, and verified

the proper operation of the electric
cooling fan.

HAROLD BORDERS

PAINT LICK, KY

The cycling of the temperature is
caused by the thermostat alternately
opening and closing. As the 'stat
opens, the temp momentarily goes
down as a plug of cool water from the
radiator is flushed through the en-
gine. Then the 'stat closes as the en-
gine cools. Whereupon the tempera-
ture goes up and forces the 'stat
closed. Eventually, there's an equi-
librium reached, and the 'stat stays
open part way.

As for the bubbling, that's steam
forcing its way past the radiator cap
into the overflow reservoir. The en-
gine is still plenty hot after it's shut
off. Coolant will boil in the hotter
arens for a few minutes, Once the en-
gine cools off, the condensed liquid
coolant in the reservoir will be sucked
back into the radiator.

Steamy Situation

Last fall, my 1987 VW Golf started to
do some strange things. Turning the
heater to the defroster setting would
make the windshield fog up almost in-
stantly. No matter how long it's on or
how hot it gets inside the ear, the
window never clears up. To top it off,
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smoke comes out of the heater vents,
and there's a constant smell of, if you
can believe it, maple syrup. I'm losing
coolant at a very steady rate,

It seems to me like the defroster
isn't powerful enough to clear the
window. I've tried using antifog
compounds.

JAMES GIANOTTI
NOADDRESS GIVEN

You're describing the classic symp-
toms of a leaky heater core. The mois-
ture and sweet smell come from the
coolant leaking into the car. That's
where the coolant is going.

But you don't get much heat when
there's not enough liquid in the sys-
tem to gef to the heater core. You've
got either a pinhole in the heater core
fa big chore to replace) or a leak
where the hoses clamp onto the fit-
tings(which might mean a simple re-
pair by tightening the hose clamp one
turn with a screwdriver). ™
DO YOU HAVE A CAR PROBLEM?

Just ok Mike obout it Mail your question to Car
Clinic, Popular Mechan ics, 224 W. 57th 5S¢, New
York, NY 10019 While letters, fores or phons
calls cannot be anewered indiridually, probiems
of generul tnterest will be diseussed in the column

All Crossed Up |
® | finally got to hooking up the race car trailer to yet
another truck last weekend, and had to deal with cm |
making up a new set of safety chains, as the last set
had mysteriously walked off last winter. |

Remember that safety chains have lifesaving
sponsibilities in the eventuality of the hitch dismnnactim So don't scrimp—use
heavy-duty chain capable of keeping the trailer with you until you can stop.

But give them an even chance—use the shortest length you can make work.
And rig them crisscross under the tongue, rather than straight fore-and-aft. Check
the diagram below. Chains need to be kept from dragging on the ground, but still
be long enough to permit comering. Crossing improves the geometry considera-
bly. If the chains run straight back from the hitch, they'll tighten up as you tumn.,
Make them long enough to comer, and they'll probably drag on the ground. But if

" . they cross, the distance
batween where they at-
tach to the hitch and the
tongue remains more
constant.

A side benefit is that if
the hitch ball comes out,
the tongue will fall onto the:
crossed chains, and not
onto the ground. Got only
one safety chain? Not a

% good plan.

Pl LA TRA D BT ADCLPHE BBCHTRLAMN

THE POWER

Berryman is the power to clean
carbon buildup from carburetors,
fuel injectors and internal engine
components...the power to pro-
vide maximum fuel burn for
greater economy and peak engine &

performance...the power for eas- [GIITLELY - AL LS FREE MAIL IN OFFER:

ier starting, smoother running and

longer engine life. TREATHENT

Pour in the power...
and run clean.

"= ™ THAT RUNS CLEAN

Reduced carbon deposits mean a significant reduc-

,i m tion of harmful exhaust emissions. Berryman Carbu-
v b1

retor Cleaner and Berryman Injector Cleaner Fuel
Treatment clean your engine and exhaust emissions of
the major cause of poor performance and air
11 CHEMTOOL ,:_ﬁ'l.'ﬂ":"‘ pﬂllut ion.

CLEANER \2 send for your free “Let's Run
FUEL "‘“1'5_ H'E":'; Clean" auto sticker and Berry-
aERTTE man's new product guide 1o bet-

ter engine performance and a
cheaner environment. Send name
and address to: Berryman Prod-

— e e o it LET’S RUN CLEAN




MAINTENANCE
BASICS

WHEEL
BEARING

BY DON CHAIKIN, ¢
Contributing Editor/ %

“

Wheel bearings on many new cars have a
nut which is peened into a locking groove
and must be discarded after it is removed.

@ The bearings in your car's non-
drive wheels need to be periodically
inspected, cleaned and lubricated.
Jaek up the end of the car that vou
will be working on, and support it on
safety stands.
® Spin the raised wheels—the park-
ing brake must be released if you are
inspecting the rear wheels, The wheel
ghould spin smoothly with no squeak-
ing, shrieking, grinding or rattling.
Do not eonfuze the seraping noise of
brake pads dragging on the brake ro-
tor with bearing nojze,
® Be certain that the wheel's lug nuts
are snug, then grasp the tire at top
and bottom and try to rock the wheel
in and out. You should not be able to
feel any discernible movement, If vou
can feel any looseness or roughness,
or if you have not eleaned the hearings
and repacked them with grease in
30,000 miles or so, disassemble and
clean them.
® With the tire and wheel off, pry the
dust eap from the middle of the hub, If
the nut is held by a cotter pin, remove
and discard it. Install a new cotter pin
later. If your ecar uses a special lock-
nut, use a long punch to unloek it from
the slot in the axle. Use a new nut
when you reassemble. Use asocket on
a ratchet to undo the nut. Roek the
hub to remove the retaining washer
and outer bearing.

76

® Slide the hub off the axle and place it
on two blocks of wood. Use along drift
ar punch to knoek the mrease seal out
of the back of the hub. The inner bear-
ing will fall out with the seal.
Thoroughly clean all the pieces with
mineral spirits, Allow the bearings to
dry by themselves on a clean cloth.
® Carefully inspeet each roller and
the thin metal cage that holds them.
Also inspeet the bearings' outer
races—the hard metal ring that is

A bearing that shows chips. spailing or
deep scratches must be replaced.

pressed into the hub—that the rollers
run against.

Any deep scratches, spalling, chips
or heat discoloration means the bear-
ing must be replaced.
® Pack the aﬁ*anw! bearings with
fresh wheel-bearing grease. Do not
uze multipurpose grease, Force the
grease into and around all of the
rollers. Also fill the eavity in the
wheel hub at least one-third full with
grease.
® Place the inner bearing back in the
wheel hub and install a new seal. Use
a ball-peen hammer against a block of
hardwood or a hockey puck to seat the
new seal,
® Carefully slide the hub onto the axle
shaft, and replace the outer bearing
and the retaining washer, Spin the
hub as you tighten the retaining nut,

Check your earmaker's specifiea-
tions for tightening the retaining nut.
® [nsert a new cotter pin—loogening
rather than tightening the nut to align
the nut's slots if necessary—and bend
overits ends or peen down the tab ofa
new nut for cars that use special lock-
ing retaining nuts, ™

Prgh LS FRATIONS B DON MARMES
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HOW IT WORKS

INDEPENDENT

BY DON CHAIKIN,
Contributing Editor

@ All vehicles are equipped with a
suspension system, which not only
carries the vehicle's body, frame and
load, but simultaneously insulates the
driver and passengers from dips,
bumps, holes and other road hazards
while keeping all the tires firmly
planted on the road.

The last two tasks translate into
ride comfort and road handling—and
suecessfully accomplishing both often
requires compromises, The extent of
the compromise depends on the in-
tended purpose of the vehicle.

Based largely on complexity and
cost, carmakers use a variety of dif-
ferent suspension systems. The sys-
tem that will dovetail with the largest
number of differing requirements is a
fully independent suspension.

I ndence!

An independent system is simply one
in which each of the vehicle’s wheels
is free to react totally separate from
any of the other wheels. If the right
rear wheel hits a bump, the left rear
wheel is undisturbed. Since the whole
car does not bounce and shake every
time one of the wheels hits a pothole,
passenger comfort is greater than in
cars without fully independent sys-
tems. And, since the other three tires
maintain full contact with the road

REAR SUSPENSION

This sophisticated independent rear suspension of a
rear-drive car has upper and lower control arms, a
shock absorber and spring In one unit, and a subframe.

ings, the car's handling is also critical-
ly affected by the configuration of all
of the pieces.

For optimum road holding, each
tire must keep the maximum amount
of tread in contact with the road under
all conditions, To do this, the indepen-
dent suspension is designed to keep
the wheels as close to perpendicular
to the road as pussihli.e when they
move up and down over bumps and
the car leans in corners. The upper
and lower connecting arms and
links—collectively called upper and
lower control arms—are attached at
the top and bottom of the wheel. The

control arms pivot at both ends—at
the wheel and at their cannection to
the car body. The design causes the
control arms to remain essentially
parallel as they move up and down
with the wheel and as the wheel stays
close to perpendicular to the road.

In addition, to keep the wheels
from turning or splaying in and out
due to any force other than from the
steering system and adversely affect
handling, the upper and lower control
arm mounts keep the wheel from
twisting or deflecting during corner-
ing or after hitting a bump. This is ac-
complished through careful position-

surface, road holding is
also superior.

More complicated
than it sounds

The essential components
of each suspension system |
isaspring at each wheel to
absorb the road’s shocks,
a shock absorber that
controls the spring (see
“Shock Absorbers,” page |
80, Jul. '91) and various
arms and links which ac-
tually connect the wheel
to the car.,

While the car's ride
softness can be tailored
for varying degrees of
comfort through the
choice of the firmness of |
springs, shock absorbers Typical

FRONT SUSPENSION

LOWER
CONTROL ARM

ing of the arm and link
mounts on the car, The
sitions of these mounting
points also control the
amount the body squats
or dives when the car's
weight shifts as it acceler-
ates or decelerates.
However, when the car
corners, the body leans to
the outside and puts all
the load on the outer tires,
unloading the inner tires
and allowing them to lose
some of their effective-
ness. To help keep the
tread of the inside tires on
the road, the left and right
suspension components
are tied together by a
) long, transversely mount-

front suspension for a rear-driver has the shock
and assorted rubber bush- absorber and spring mounted between the upper and lower contral arms.

ed metal rod called an
antiroll bar, ™

8

POPULAR MECHANICS ® ALIGLIST 1552



ou never know where vou will see o Brabuna, Perhaps vou will spod a Breahmao

bheside o quiet trout stream, or high in the hills stalking a prized elk. Brahmas can be seen

all along our spectacular shorelines or hidden away in the deepest, coldest wilder-

ness. Wy In blistering summers and sub-zero winters, Brahma's tough, 100% recyelable polymer construc-

tion is guaranteed (o outlast the roughest terrain and toughest off* road treatment, yvel never harm our

precious environment. Wy Brahma Truck Tops, custom made 1o fit yvour domestic or imported truck, are
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*Cormplete wareanty details available upon regoest firom Brahma, fne or at vour Brahma dealer,
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600 Six Flags Drive
Arlington, Texas 76011
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Buy a new Brahma truck top or own the entire store. For information on Brahma Plus franchise oppertunities

nationwide call 1-800-THE BULL.



SATURDAY MECHANIC

BY JOHN DECKER

® You're running late for work,
again. Your car starts fine, runs per-
fectly for the first few frantic min-
utes. But just as vou enter the high-
wa{, it starts to stumble, making you
spill hot coffee on your pants. And
when you press on the gas, the engine
surges. Worst of all, the CHECK EN-
GINE light is on.

You know you don't need a tuneup.
You're worried that the car's comput-
er might be shot. It could be, but it's
not likely. A likely culprit is the Oy
sensor, or it may be an engine prob-
lem that causes the sensor to act up.

The sensible sensor

In a world of high-tech engines, it’s
nice to know that the O, sensor is ex-
tremely simple: It tplfs the engine
computer how much oxygen is left in
the exhaust.

By analyzing exhaust gas oxygen
levels, the engine's computer can de-
termine the best air/fuel ratio—some-
thing that became much more critieal
when cars got catalytic converters.
For an internal combustion engine,
complete burning occurs when there
is about 14.7 parts air to 1 part fuel
(by weight). Tﬁe fancy scientific name

DIAGNOSING OXYGEN SENSORS

for this ideal 14.7:1 air/fuel ratio is
stoichiometry.

If the O, sensor detects too little
oxygen in the exhaust, it signals the
computer that the engine’s air/fuel
mixture needs less fuel. Under these
conditions, the engine is running rich.
Too much oxygen indicates a lean
mixture and the need for less fuel.

To perform its signal-sending feat,
the O, sensor acts like a simple bat-
tery. The main portion of the sensor
consists of a hollow ceramie finger.
Outside air reaches the hollow inner
portion of the sensor while the outer

| Use a high-Impedance voltmeter
| to monitor the oxygen
| sensor's output voltage.

if |
| Pl p
PRl ILLUSTRATION BY RUSSELL | WO SALER
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portion sits directly in the exhaust
stream. Both sides of the finger are
lated with a porous platinum alloy.
hen the engine is running rich,
there is little oxypgen in the exhaust.
That allows oxygen ions from the
fresh-air side of the ceramic to push
their way to the exhaust side of the ce-
ramic, which, in turn, creates an elec-
trical signal of about 1 volt. To the
computer, that's a clear message to
make the mixture lean,

When the engine runs too lean, sen-
sor voltage drops because oxygen is
present in equal amounts on both
sides of the sensor, and there i3 no
transfer of ions—an equally clear
message to the computer that the en-
gine is rich.

An important thing to remember,
however, is that an 0. sensor doesn't
do anything until it's really hot (about
600° F'). So when the engine is eold,
the computer ignores all inputs and
governs the air/fuel ratio based on
its own programming. During this
warmup phase, the engine is in open-
loop mode.

Once the sensor is warm, the com-
puter goes into closed loop, an endless
cycle where the O, sensor switches
back and forth between voltage (rich)
tono voltage (lean), while the comput-
er reads the switches and adjusts air
and fuel accordingly.

A sensor can have as many as four
wires coming out of it. If that's the
case, two of the wires are simply
grounds, the third wire is for sensor
voltage and the fourth wire supplies
current to a built-in heater that

warms the sensor so it can start soon-
er (about 400° F') when the engine is
cold. It also warms the sensor when
exhaust temperature isn't sufficient
to do the job. Two- and 3-wire sensors
may, or may not, have an auxiliary
heater. Consult a manual to figure out
which wire does what.

Sensor tests

When there’s a problem that relates
to the Oy, sensor, the computer knows
about it right away. And it lets you
know by illuminating the CHECK EN-
GINE light and storing the appropri-
ate trouble codes.

For example, on some GM cars,
Code 13 indicates that the sensor is
not switching back and forth, even
when the engine is warm. Code 44 in-
dicates the sensor is constantly telling
the computer the engine is lean. Code
45 indicates the sensor is constantly
telling the computer the engine is
rich. Other cars have different trou-
ble codes for the zame problems.

A set trouble code is not an auto-
matic indication that the 0. sensor
isn't working. In fact, the opposite
may be true. The sensor might be
working perfectly and simply indicat-
ing that there are other problems,
For example, a sensor that constantly
indicates a lean mixture could mean
that the engine is indeed really run-
ning lean all the time, The problem
could be due to a vacuum leak, a bad
EGR valve or a malfunctioning carbu-
retor or injector. The sensor will also
indicate lean operation if a eylinder is
misfiring-—sinece a misfire dumps all
the oxygen from the unburned charge
directly into the exhaust.

If the 0, sensor constantly indi-
cates a rich mixture, the problem
could be the sensor. Or a malfunction-
ing carburetor, dribbling injectors or
some other problem may be giving the
engine too much fuel.

Sensor checks
If you suspect a sensor-related prob-
lem, start verifying whether the O,

CLOSED LOOP

The computer relles on feedback from the O, sersor to maintain closed-loop operation.

sensor is operating properly.

Start by making a visual inspection.
The electrical connection should be
clean and tight. Many sensor prob-
lems have been cured by simply un-
plugging and replugging the sensor's
connector—which does nothing more
than clean the terminals sufficiently
to reestablish electrical connection.

Many sensors fail because the
fresh-air intake on the outside of the
sensor becomes plugged. Inspect the
sensor for signs that the air intake is
covered with engine oil, grease, dirt
orundercoating,

If the sensor appears to be okay vi-
sually, you can check to see whether it
is operating properly by using a high-
impedance digital voltmeter,

Begin by connecting the voltmeter
between ground and the sensor's eon-

10

RICH
STOICHIOMETRIC

AIRFFLEL RATIO

Sersor voltage swings sharply around the
proper stoichiometric airffuel ratio.

nector, If you can’t get to the sensor
connector, you might have torig a
jumper wire between the sensor and
the wire, In any event, don't pierce
the wire to establish contact, because
the wire will eventually corrode
enough to ruin the connection.

On GM cars, the voltmeter should
read 400 millivolts when the key iz on
and the engine is not running. This
reference voltage is generated by the
computer. If you don't see it, disecon-
nect the wire from the sensor and see
if the reference voltage appears at the
wire. If you do, it indicates that the
sensor is shorted out and should be re-
placed. If the voltage still doesn't ap-
pear, then there is a problem with the
wiring or the computer.

Onece you've performed this test on
General Motors cars, or you're work-
ing on another kind of car, start the
engine and run it for a few minutes at
about 3000 rpm. This will assure that
the engine has gone into closed-loop
operation.

Swinging the sensor
If the sensor is working normally,
voltage will swing between about zero
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and 1 volt. If you see this volt-

age swing, it means the sensor
is working as it should and the
computer is changing the air/

ENGINE COMPUTER

fuel mixture between rich and
lean.

If you don't see the swing,
ou can use a 1.5-volt flash-
ight battery to determine if

the problem is engine related
or if it's caused by the sensor
itself. With the engine run-
ning, disconnect the sensor
wire and connect the negative
side of the flashlight battery to
a good ground and the positive
side of the battery to the sen-
sor wire. This fools the com-
puter into thinking the engine
i8 running rich. So it leans
things out and should make
the engine speed drop or even
stumble as it goes lean. At the
same time, voltage at the sen-
sorshould stay low, as the sen-

Good readi

You can read an O, sensor for
contamination in much the
game way mechanics used to
read a spark plug for proper
air/fuel mixture.

Silicon contamination ap-
pears on the louvered part
of the exhaust side of the
sensor as a soapy film—rang-
ing from a light haze on slight-
ly eontaminated sensors all
the way to a heavy white
coating,

Lead contamination ap-
pears as a tan or shiny deposit.
And carbon appears jet black,
just as it does on a spark plug
running in a rich mixture.

Sometimes sensors simply
wear out or fracture—though
a typical sensor will last at
least 50,000 miles.

Replacing a sensor

sor reads the lean mixture.
Conversely, if you discon-
nect the flashlight battery and
then ground the sensor wire, the en-
gine ehould go rich and the sensor
voltage should rise dramatically as
the sensor indicates the rich mixture.
You ean tell the sensor is bad if these
tests cause changes in engine per-
formance but the sensor readings in-
dicated on the voltmeter show the
sensor isn't res gunding.
Once you find a bad sensor, you can
simply replace it. However, there’s a
good chance the sensor will go bad
again—if you don't find and correct
the problem that caused the sensor to
malfunction in the first place.

Sensor poisoning

A common cause nf sensor failure is
poisoning—the most likely candi-
dates being lead, carbon and silicon.
When one of these elements coats the
ceramie, it no longer gets oxygen and
the sensor either fails completely or
gives erroneous readings. Excessive
oil consumption can also cause failure
as the burned oil deposits plug the
SENSOT.

Lead poisoning shouldn't be a prob-
lem, unless you've been using a funnel
to gas up with leaded fuel.

Carbon fouling of the sensor is simi-
lar to carbon fouling of the spark
plugs. It oecurs when the mixture
runs too rich, eoating the ceramic
with black, sooty carbon. Fortunate-
ly, the effect on the sensor is only tem-
porary if you eliminate the cause of
the problem, such as a stuck choke or
other condition that is causing the en-

—

Fool the computer with a 1.5-volt battery to check for proper
operation while using a voltmeter to monitor sensor output.

gine to receive too much fuel,

Silicon contamination causes the
sensor to give false rich signals,
which, inturn, cause the engine to run
lean. Surges, high-idle and poor run-
ning are the result. There are three
primary causes of silicon contamina-
tion, One is gasoline that's eontami-
nated with silicon. But a much more
common cause has been the use of
RTV gasket material when reassem-
bling an engine. The gaseous residue
given off by the fresh RTV gets into
the oil and it is eventually sucked
through the PCV and burned in the
engine. Silicon contamination can also
come from silicone lubricants that get
into the engine intake when sprayed
around throttle or choke linkages.

Unlike earbon contamination, sili-
con contamination is permanent and a
new sensor must be installed. Use
only RTV compounds that are labeled
for use with engines that have 0,
BENSOIs.

Replacing a sensor is almost
like replacing a spark plug. All
you do is disconnect the sensor
wire and unscrew the sensor. But be-
cause the sensor is mounted in the hot
exhaust manifold, it is sometimes dif-
ficult to unscrew. If that's the case,
heat the sensor and the manifold
slightly by running the engine and
then try to remove the sensor. You
can also use penetrating oil to free the
threads.

Before installing a new sensor,
make sure the sensor threads are free
of rust and corrosion by eleaning them
with a wire brush or a spark plug
thread chaser. New sensors usually
come with high-temperature anti-
seize compound already in place. If
you want to reinstall an old sensor,
you'll have to install new compound.
Dry-type, high-temp antiseize is
available from AC-Delco.

After threading in the sensor by
hand, be sure to torque it to the prop-
er specification. When reconnecting
the sensor wire, make sure the con-
nector snaps fully in place. ™

OUTSIDE AR
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Platinum-plated ceramic electrode produces the signal voitage when heated to 600° F.
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fast start

as a high-paid
computer service technician
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that's for S JoB

Jobs for computer service technlclans

will aimost double In the next 10 years,

& to the latest t of

Labor projections. For you, that means

unlimited opportunities for advance-

ment, & NEW CATEer, OF 8Ven A Com- 1892 Good pay, too! 2002

puter service business of your own.

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

Only NRI—the leader In caresr-bullding, at-home electronics training
for more than 75 years—gives you practical knowledge, hands-on skill,
and reabworld experlence with a powerful 386sx,/20 MHz computer you
keep. Only NRI gives you everything you need for a fast start as a high-

- paid computer service techniclan.

2. 6. beyond

“book learning”

NRI knows you learn better by
dolng. 50 NRI training works
overtime to give you that
invaluable practical experience.
You first read about the subject,
studying diagrams, schematics, and photos that make the subject even
clearer. Then you do. You build, examine, remove, test, repair, replace.
You discover for yourself the feel of the real thing, the confidence gained
only with experience.

NEW!
386sx/20 MHz
Mini Tower
Computer!
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S

It you really want to get ahead
In computer service, you have
to get inside a state-of-the-art
computer system. That's why
NRI now includes the powerful
new West Coast 386s%/20 MHz
mini tower computer as the
centerpiece ol your hands-on
training.

As you build this | meg
o the beyboned s (I

t up, =

actually see lor yomse_gm \
how each section of your
computer works, You

e e e

" School of
| IR cocironics

Plus, now you train with and keep the latest in diag-
nostic hardware and software: the RACER plug-in
diagnostic card and QuickTech diagnostic soltware,
bath from Ultra-X. Using these state-ofthe-art diag-
nostic tools, vou learn to quickly Identify and ser-
vice virtually any
computer problem
an | ompat-
ible machines.

ik
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someone fo furn fo for help

Throughout your NRI
training, you've got the
full support of your
personal NR] Instructor
and the entire NRI
technical staff, Always
ready to answer your
questions and help you Il
you should hit a snag,
your instructors will
make you feel as il
you're in a classroom of
one, giving you as much time and personal attention as you need.
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e
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Discover for yoursell how easy NRI makes it to
succeed in computer service. Send today for NRI's
big, fullcolor catalog describing every aspect ol
NRI's one-ofs-kind computer training, as well as
training in TV/video/audio servicing, telecom-
munications, industrial electronics, and other
growing high-tech career fields.

If the coupaon is missing, write to: NRI
School of Electronics, MeGraw-Hill Continuing
Education Center, 4401 Connecticut Avenue, NW.
Washington, DC 20008
RACER and QuickTech are reglstered irademarks of Ultra-X. INC

For career courses
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McGraw-Hill Continuing Edueation Center
4401 Connecticut Avenue, NW, Washington, DC 20008

|

|

[ CHECK ONE CATALOG ONLY |
r Servicing [J Computer Programming

ci [ PC Applications Specialist |

(] Desktop Publishing & Design |
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|

approwved wder GBIl
1 check lor details

O Industrial Electronics/Robotics
(] Basic Electronics

[ Programming in C4++ with Windows
[0 Bookkeeping & Accounting

assembile and test your computer’s “intelligent” keyboard, install the Name -
power supply and high-density Noppy disk drive, then interface the high- I
resolution monitor. But that's not all. l Adidress
You go on to install a powertul new 40 meg IDE hard disk drive—
today’s most-wanted computer peripheral—included in your course to I Cily State___Fip__

dramatically Increase the data storage capacity of your computer while
giving you lightning-quick data access.

Accrefibesd Member, Mational Home Shady Councl
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AUTOMOBILES

Ford Probe

® A couple months back, we passed

along our first impressions of the new

Mazda 626 sedan and MX-6 coupe, a
air of midsize sweethearts. Now
ere's the Ford sequel, a head-turn-

ing fastback offered in two flavors.

As with the original Probe, genera-
tion two uses the same engines and
front-drive platform as the new Maz-
das—a platform that's been stretehed
4in. (to 102.91n. ) in the wheelbase and
| broadened by more than 2 in. between
the wheels, producing a much more

1ve stance.
Enhke the original Probe, howev-

er Ford's engineering team was in-
| volved in the design and development
program from day one. The resultisa
car that offers more personality dis-
tinetion than the original.

The engines, both from Mazda, are
all-new—a 2.0-liter 115-hp dohe 18-
valve Fourand a 2.5-liter 164-hp dohe
24-valve 60° V6 developed from the
1.8-liter V6 employed in Mazda's MX-
3 coupe, Transmission options are a
b-speed manual, which is standard
equipment, or a 4-speed automatic.

The V6 powers the sexy new Probe
GT, which is the real eyecatcher, and
it's also a far easier car to drive at its
limits than the old turbocharged 4-
cylinder GT. As part of our introdue-
tion to the new model, we spent a half-
day lapping the demandmg Willow
Springs, California, mad-mcmg eir-
cuit, which prnduced a strikin Lgmn.

trast between new and old. Although

the V6 doesn't offer quite as much full-
throttle squirt as the old turbo, it’s
smoother and much more linear, re-
quiring none of the irritating throttle
management needed to keep the old
turbocar spooled up and pulling. And
if the new V6 isn't quite as potent as
the old turbo (rated at 145 hp at 4800
rpm—it made much more at higher
revs), it hauls the GT to 80 mph in
roughly the same time—well under 8
seconds.

Even more importantly, the new
Probe is devoid of the torque steer
that plagued the old GT in hard accel-
eration. Handling is also much better,
partly from revised spring and damp-
ing rates, partly from revised front
suspension geometry and partly from
the addition of a very aggressive
wheel/tire package—225/50VR16
tires on handsome 7 % 16-in. cast-
alloy wheels.

Inside, the Probe is distinguished

85

from its Mazda cousins by a wrap-
around instrument panel treatment
that extends back into the door pan-
els. The GT's instrumentation is ex-
ceptionally comprehensive and ex-
ceptionally legible, as well. Seating is
alsoall-new, and we were particularly
impressed with the GT"s sporty, nice-
ly bolstered front buckets. Altho
front-seat legroom is plentiful, the
rear seats, like most 2+ 2 sports
coupes, arem‘nmped

Like the Mazdas, all Probes have a
standard driver’s alrbag and antilock
braking is available as an option on all
trim levels.

Other new Probe options include a
remote keyless entry system, a CD
player (among a ?nne:i of sound sys-
tem choices), one-touch-down power
windows and a power sunroof.

A mmahle performer on a race-

, the new Probe iaalsuthurgunﬁr]-x-
ly civilized on the street. Ride g
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is smooth, even in the slightly stiffer
T edition, and the revised front sus-
pension geometry, with the strut
towers canted back from the vertieal,
provides much better response when
the driver turns the wheel. Steering
feel in the power-assisted rack-and-

inion system—2.9 turns lock to
ock—ig algo improved,

Like the Mazdas, the Probe will be
built in the soon-to-be-jointly-owned
factory in Flat Rock, Michigan, and
all the cars are considered to be do-
mestic models. Probe pricing starts at
312,845 for the base model, ranging
up to $15,174 for the GT, exclusive of
optional equipment. —TonySwan

High-Volume Camry
Bigger isn't always better, but the
physical expansion of Toyota's new
Camry lineup seems to be one in-
stance where a size increase has been
successful right across the board.

We've been impressed by this big-
ger breed of Camry since our first
encounter with the sedan, and we
were impressed once again after a
week of &-ivh]g the new station wag-
on version,

Our test wagon, like our long-term
test sedan, was an LE model,
powered by Toyota's excellent 185-hp
3.0-liter dohe 24-valve V6 (the basic
engine is a 130-hp dohe 16-valve 2.2-
liter Four), with a 4-speed automatie.
This continues to impress us as one of
the best powertrains available in the
midsize class today—smooth, potent
and library-quiet.

Although the Camry wasn't con-
ceived as a sport wagon, there's
enough power available to make it
maore than capable in traffic and an ef-
fortless open-road cruiser, even with
family-size loads on board. Similarly,
the supple suspension system soaks
up just about any kind of road surface
irregularity before it finds its way to
the roomy, comfortable passenger
compartment.

Roominess and family-size loads, of
course, are what the Camry wagon is
all about. Options for the new wagon

include a rear-facing third row of
seats, expanding passenger capacity
to seven. And even though the wagon
is just 1.6 in. longer than the sedan, it
encloses a whopping 140.8 cu. ft. of
interior volume with the second and
third seats folded flat. Folding just
the third seat flat yields 40.8 cu. ft. of
cargo volume,

Camry Wagon prices start at
$16,898 for the basic Deluxe model,
$20,528 for the V6-powered LE, Like
their sedan counterparts, the Camry
Wagons are built at Toyota's George-
town, Kentucky, plant, with sugg—
cient local content to qualify as do-
mestic ears.

The Greenin

Of Nissan Pickups
Although changes to its 1993 pickup
truck line are limited largely to cos-
meties, Nissan does bring one major
bragging point to the marketplace—
the ﬁl‘ﬁt reon-free air-conditioning
system offered by any light-duty
truck manufacturer.

A/C systems in "93 Nissan trucks
will use Dupont's new R-134a in place
of the traditional chlorofluorocarban
(CFC or, more popularly, freon) re-
frigerant. The switch, part of a com-
pany-wide program to eliminate

=
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Roomy new Toyota Camry Wagon offers
an optional rear-facing third row of seats,

expanding passenger capacity to seven.
When folded, cargo volume Is $0.8 cu. ft.

CFCs from its products, has earned
Nissan the EPA’s Stratospheric
Ozone Protection Award.

Elsewhere, the Nissan pickups
have new front-end treatments out-
side and new instrument panels with-
in, as well as a number of other civiliz-
ing detail improvements.

Powertrain offerings remain the
same—a 134-hp 2.4-liter sohe 12-
valve Four is standard in most mod-
els, with a 153-hp 3.0-liter sohe V6
available as an option. The trucks are
offered in standard, long-bed and
king-cab editions, with 4-wheel drive
available on all but long-bed models.

Transmisgion choices include a 5-
s manual (standard) and 4-s
amatic. A limited-slip diﬂ'ereﬁie:l
is also offered, as part of a Sport/
Power package available on SE-V6&
king-cab models. Rear antilock brak-
ing is standard on 4x4 models.

Standard Nissan pickups with b-
speed transmissions offer tow ratings
of 3500 pounds with a 1400-pound pay-
load. Long-bed versions can tow upto |
5000 pounds or carry up to 2000
pounds in the bed.

BMW Rediscovers
The V8 Engim‘.'
Responding to competitive offerings
from Stuttgart and Japan, BMW has
come up with its first V8 engines in 28
years, Designed in 3.0- and 4.0-liter
displacements, both engines are
{Please turn to page 88)

Besides small detall refinements, "73 Nissan pickups will have freon-free air conditioning.
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NEW CARS (Continued from page 47)

oversquare B0° designs, featuring alu-
minum alloy blocks, heads and crank-
cases, with Nikasil eylinder liners,
dual overhead cams and four valves
per cylinder.

Both are destined, initially, for sale
in BMW's big 7-series sedans, but
only one—the 4.0-liter version—is
slated for sale in the United States, at
least for now.,

Although BMW is relatively late in
its return to the V8 game, the new en-
gines do have a number of interesting
technical touches, most of them aimed
at weight savings. The sintered con-
necting rods, for example, are 17%
lighter than conventional east con-
rods. Extensive use of recyclable
plastic in the intake manifold makes it
63% lighter than a cast-aluminum
manifold. Double-wall exhaust mani-

BANLS s 7-serles sedans will get VB power for "3, The new dohc 32- :
valve aluminum engines will be BMW s first production VBs since 1965,

folding not only
saves weight, but
improves catalytic
converter warmup and reduces noise.
And magnesium valve covers, at 3.7
pounds each, represent another 37%
savings over aluminum covers.

Like many contemporary engine
designs, the new BMW Eights use
self-adjusting hydraulic tappets. The
cams are driven by double-row
chains, and sprockets are rub-
ber-coated for noise reduc-
tion. Each cylinder has its own
coil, and there are four knock
BENSOTE.

The net result is a power-
plant that’s only 20 pounds
heavier than the 208-hp 3.5-
liter inline Six offered as the
basic engine in the current 7-

MNew Altima will replace Nissan's Stanza for 1993,

Harley-Davidson'’s Rolling Heritage

@ No molorcycle company has more
haritage behind it than Harley-Davidson,
and this limited-edition FLSTN for 1993
will serve as a rolling reminder,

Included in the package are Dunlop
D402 wide whitewall tires on chrome
wire wheels, a special black-and-white
color scheme, cloisonné H-D Fat Boy
tank emblem, Fat Boy saddlebags, a

custom seal, wide FLH-style handlebars
and a 5-gallon Fat Boy tank.

The familiar H-D 74-cu.-in. V-Twin en-
gine is finished in black with chrome
highlights, and the shotgun-style ex-
haust system includes fishiail-finned
muffiers. The Heritaga Nostalgia FLSTN
will carry a retail price in the $13,000 to
$14,000 range.

series. The 3.0-liter V8 tops this out-
put by 7 hp, while the 4.0-liter version
makes 282 hp at 5800 rpm and 295
ft.-lb. of torque at 4500—more than
either the Lexus or Infiniti V8s, and
almost identical with the Mercedes-
Benz 4.2-liter V8.

Mated to a new 5-speed automatic
transmission, which may or may not
be available when the engine reaches
1.5, showrooms this fall, the new
BEMW 4.0-liter V8 has enough grunt
to propel these big sedans (just under
2 tons for the 740, slightly over for
the long-wheelbase 740iL) to 60

mph in less than 7.5 seconds—

about the same as the V12-
powered T50i. Top speed, which

18 electronically limited, is just

under 150 miles per hour.

If all that sounds appealing, you
could be the first on your block to own
the first EMW V8 since 1965, Or, if
you'd like your EMW VE wrapped up
in something a little sportier, you
could wait for a while. BMW-watch-
ers expect to see both the 3.0- and
4.0-liter V8= offered in the smaller,
lighter 5-series sedans within the
next year or two.

Nissan Name Games
A going-away view is all we've had so
far of Nissan's replacement for the
current Stanza, but Nissan thinks the
new car will be so new that a new
name is in order. The name is Altima.
While the new car will still be slot-
ted between the Sentra and the Maxi-
ma in Nissan's lineup, the product
planners want to improve its image
and position Altima squarely against
the Toyota Camry, Honda Aecord,
Mazda's new 626 and even the Ford
Taurus. This suggests substantial
gains in size and volume, as well as
more luxurious trim levels.
Developed at Nissan Design Inter-
national, in La Jolla, California, the
Altima's lines are much more rounded
and flowing than the rather boxy look
of the current Stanza. Nisgan sources
gay that the Maxima provided much of
the inspiration for the Altima, but our
first glimpses suggest strong influ-
ence from the Infiniti lineup. The
fallaway lines of the rear deck, for ex-
ample, are strongly reminiscent of the
new Infiniti J30 sedan. ™
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CLOSET HOT RODS (Continued from page 11)

smooth ride and leather interior make
for very pleasant long-haul motoring,

Mitsubishi Diamante LS
Aimed squarely at the inereaainﬁ
populous realm of the Acura Legend,
the Diamante LS is a rolling treasure
trove of the latest automotive tech-
nology. Included under this heading
are traction control and computer-
controlled shock absorbers that ad-
just damping rates and ride height to
cornering forces and vehicle speed.

Mitsubishi's unique addition to
traction control is called “trace con-
trol,” designed to keep drivers from
getting themselves into irrecoverable
understeer situations on twisty roads
in dry conditions. However, as with
every traction control system we've
encountered, this hampers the car's
ability to get around a dry racetrack.

Still, the Diamante LS showed us
one of the stiffest, best-balanced chas-
gis in this field, along with a smoothly
potent 3.0-liter dohe 24-valve V6 and
excellent 4-wheel disc brakes backed
by ABS. It's hard to think of this ele-
gant, high-tech sedan as a hot rod.
But if it’s hard for us, it's hard for the
guys with the radar guns, too. And for
sure-footed hurrying in sloppy going,
we'd bet the Diamante would stand
near the head of this pack.

Nissan Maxima SE
Nissan likes to call this good-locking
gedan the 4-door sports car, which we
think is stretching a point. There's
ﬂiﬂm car rigidity in the chassis, but,
ike s0 many enger cars, the sus-
ion tradeoff between fide and
E:::iling leans toward the former. As
a consequence, even in its sportier SE
trim the Maxima is a little soft for
really hard cornering, displaying un-
dersteer that pro s from mild to
mulish the harder it's pushed.

Balancing this is the SE's optional
190-hp 3.0-liter dohe 24-valve V6, a
very precise b-speed gearbox, a vis-
cous limited-slip differential, excel-
lent brakes (with ABS) and power-as-
sisted rack-and-pinion steering that's
among the best. This is sports car
hardware, all rifht. and in any envi-
ronment short of racing, the Maxima
more than holds its own.

Our test crew was taken by the
Maxima's clean styling and Bgiép' in-
terior, which includes stylish black-
on-white analog instruments. In fact,
stylish describes the entire car.

Nissan Sentra SE-R

Talk about low profile—the Sentra
SE-R looks about as ﬁarden—variety
as a car can be, But there's hot stuff
under all this innocence—a 140-hp
2.0-liter dohe 16-valve Four, viscous
limited-slip differential and, like the
Maxima, a nice stiff platform.

The Sentra SE-R is a very close
cousin to the hot little NX 2000, which
offers a little more in the way of han-
dling but looks about as innocent as Ma-
donna. The Sentra loves to be pitched
around a racing circuit—it's nicely
balanced and thoroughly forgiving.
Its handling could be even better with
a more aggressive tire, which also ap-
plies to its braking performance,

Few small sedans are more fun to
drive than this one. And when it
comes to the all-important invisibility
quotient, the SE-R is just about tops.

g‘l:h obile

eva SCX

Pontiac's Grand Am may have the
edge in flash, but when it's time to put
the hammer down, here's the GM N-
Car that's got the right stuff: Close-
ratio 5-speed gearbox, lower final
drive ratio, stiffer suspension compo-
nents and a 190-hp verzion of the dohe

16-valve 2. 3-liter Quad 4, all wrapped
in an unadorned Achieva body.

Like last year's W41 version of the
Calais, the SCX has a little more in
the way of ride height than you'd asso-
ciate with aggressive handling, but
the Olds chassis engineers have done
a job of controlling excess body
roll and the car gets down a slalom
course with impressive zeal. It was
also quick around the Streets of Wil-
low—a close third in this p—anid
if it's not as fast as the Spirit R/T
going straightahead, it’s certainly
quicker around corners,

The brakes, too, have been im-
proved, but we still think Olds has
skimped a little in this department,
even with the addition of standard
ABS. After three laps around the
Streets they needed a rest.

Even o, the SCX is a very satisfy-
in%car to drive. It's quick, it's fast, it
gobbles up twisty roads and there's a
gratifyingly rasty growl to the ex-
haust note. This car delivers impres-
sive all-around performance for the
money. It strikes us as the personifi-
cation of the closet hot rod concept.

idsmobile Cutlass
preme |-S

Who would suspect this elegant mid-
gize Olds of hot rod hustle? Decked
out in International Series trim, it
looks more like something you'd ex-
pect to see in an embassy garage than
lighting up its tires on a dragstrip.

Nevertheless, with GM’s 3.4-liter
dohc 24-valve V6 sending 210 hp to
the front wheels, the Cutlass Su-
preme gets out of the blocks in a faster
than ordinary hurry. And unlike some
of the other excellent V6 engines in
our collection, it emits a very satisfy-
ing snarl in the process.

When it comes to hurrying around a

{ Please turn Lo page 81)

PLE WRITE TO PENNZOIL

Straight Answers from the Automotive Experts.

Don Johnson, V. P, Product EJ:r-gmurm.g
Pevnmzoil Products Co,
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SG specification, which is the highest

The Maximum Prolection Story

0. 1hear that today’s engines run hotter
than the older models and require the
highest quality motor oil available. What
do you recommend? EW, Hebert, LA
A Today's engines run hotter due to
compact design and reduced air flow.
The increased temperatures reguire a
motor oil that offers the very best in
viscosity breakdown protection.

Several motor oils claim to offer max-
imum protection, based on the fact that
these oils meet the current AP service

industry requirement. However, APL SG
15 only the minimum allowable perfor-
mance classification for warranty
requirements on most cars made in the
last five years. So the claim of maximum
rotection is really only a claim of at
ast minimum protection.

Pennzoil Multi-Vis™ motor oils,
however, meet and exceed the current
API 5G requirements.

For more information on motor oils,
lubricants and engines, write to: Don
Johnson, Pennzoil Products Co.,P.O.
Box 2967, Houston, TX 77252-2967.

Performance.
Protection.

Crolle) 5%

Ever since America learned fo drive™



OUTDOORS

@ The dirt bike of the future will have
stationary rims with revolving tube-
less tires. Oil/air bladders will provide
front and rear suspension. Steering
will be hydraulically controlled. Ex-
haust noise will be canceled out by a
negative frequency electronic synthe-
gizer. And a single oval-shaped ce-
ramic piston will compress the charge
of both eylinders within a lightweight,
composite-block engine.

As envisioned by Next World De-
gigm, of Reynoldsburg, Ohio, the dirt
bike of the future won't even be called
a dirt bike. It will be known as an
environmenital or enviro hike, be-
cause many of its cutting-edge tech-
nologies are designed to appeal to a
growing segment of bikers who'd
rather go on nature rides than eco
blitzkriegs., Members of this group,
which include a fair number of female
riders, want low-impact, low-noise
off-road machines.

To achieve this goal, the design
team of Tim Clemens and brothers
Kenand Glen Laivins had to eliminate
a number of familiar components in a
project bike called the Rim Rider,

FUTURE DIRT

BY JOE SKORUPA, Boating/Outdoors Editor

which was created for the motoreycle
builder KTM America.

Color me gone

Gone are all major metal parts, in-
cluding the metal engine block and
the frame. Sophisticated composites
like carbon fiber and Xenoy 2000,
which is used in the body of the Saturn
automobile, achieve a new level of
weight reduction.

Gone are the chain- and belt-drive
systems with their weight and noise.
In their place is a hydraulie, rear-
wheel-drive system that delivers power
through a cogwheel connected to
paddle points ingide the rear tire.

Gone are axles, spokes and center
hubs. The front rim is solidly fixed to
the front swing arm (no forks), and
the tire revolves on a hydraulic track
around the stationary rim. The rear
rim is attached solidly to frame, too.

Gone are air-filled tires and the po-
tential for flats. The tires are solid and
have holes in the sidewalls that can be
left empty or filled with gel inserts to
help adjust suspension.

Gone are shock and coil-spring sus-

pension systems. In their place are
ribbed oil/air bladders that are similar
to those used in Class-8 tractor-trailer
trucks, which are the biggest rigs on
the road. The suspensions are adjust-
able by altering the mixture of oil and
girin the bladder.

Gone iz the long muffler pipe. Its
sound damping function is performed
by a black box that contains an elee-
tronic synthesizer. The system uses
negative gound waves to cancel out
engine noise while still enabling com-
pression to be tuned.

Special features added to the Rim
Rider include ABS front brakes, hy-
draulic steering, a vertically flexing
handlebar, an automatie transmission
and an air-cooled fuel-injected 2-
stroke engine from 125 ec to 350 cec
that uses one piston to function inside
two open-wall cylinders.

Next World Design and KTM
America don't foresee the Rim Rider
emerging whole from R&D status
soon, but predict that many of the
components and design elements will
appear in production bikes through
the "¥s. Future dirt is here. P

%
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CLOSETHOTRODS

{Contivued from page §8)

road course, the Cutlass Supreme has
the same general limits we found in
most of the other sedans we assem-
bled for this test: It's competent, de-
void of surprises and bolstered by
plenty of stopping power (including
ABS), but its handling is compro-
mised in favor of ride, The 4-speed
automatie, though smooth and well
matched to this engine, doesn't help
on a race circuit either,

But this isn't intended to be a race
car. It'sintended to be an edge-of-lux-
ury road car with more than enough
power to beat the blahs—without at-
tracting the wrong kind of attention.

Suzuki Swift GT

One of the great things about cars
that look like little boxes is that most
people, including most cops, don't as-
sociate little boxes with speed. Well,
there's a wildeat inside this particular
box. The Swift GT doesn't have as
much top speed as most of our other
closet hot rods, but it's eat-quick and
cat-agile, a bantamweight street
fighter that'll land three jabs and a
IE%L hook before the other guy remem-
bers to put up his dukes.

The Swift's chassis is stiff and pre-
cise, the 100-hp 1.3-liter dohe 16-
valve Four loves to rev and the beau-
tifully bolstered bucket seats
reinforce the car's ready-to-race feel.

To make it even more attractive,
the Swift GT is capable of impressive
fuel economy numﬁ:m. Combine that
with the lowest sticker price in the
field, and you have what Rick Titus
calls “lots of scoot for the loot.”

Toyota Camry SE
As you may have ngced. there's al-
ready a quantity of new Camrys roll-
ing around out there, which provides
rotective coloration for this one.
hat's good, because the SE is a little
more equal than its brethren, thanks
to its 5-speed manual transmission
and slightly stiffer suspension tuning.

The Camry's deportment is very
reminiscent of the Maxima's (these
are the only directly comparable cars
in our group): outstanding hiﬁhway
comfort, an outstanding dohc 24-
valve V6 engine and a limited appetite
for fast corners and slalom work. For
handling, we'd give the edge to the
Maxima chaszis and allied hardware,
but there's not much to pick between
the two engines.

And that's what the Camry SE is all
about, Whether you're chasing hori-
zons or seized by an urge to startle
some more conspicuous hot-rodder
when the light turns green, the SE's
V6 provides the right stuff—and the
b-speed makes the most of it. ™
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SOMEDAY ALL HANDGUNS
WILL BE THIS GOOD.

While other companies were
improving upon the technology
of the past, GLOCK was busy

]@erfec'ring the technology needed
r the 21st Century.

Polymer technology.

You can see it in the complete line of GLOCK semiauto-
matic pistols. Hailed by police and sport shooters alike,
these remarkable handguns fire even the most advanced
ammunition with unfailing accuracy.

Find out for yourself what makes the GLOCK pistols so
good. And why they have been setting new standards for
simplicity, reliability, cost effectiveness and safety.

Contact your nearest dealer for a free GLOCK brochure.
Or write or call GLOCK, INC. today.

ATTENTION:
All responsible firearms owners prachice basic firearm safety.

Theroughly read and understand the users manual that is supplied
with your firearm. Never use any firearm unless you completely
understand its operation and sofety features.

GLOCK," INC.
P.O. Box 369 ® Smyrna, Georgia 30081 » (404) 432-1202
Fax: (404) 433-8719 @ Telex: 543353 Glock Atl UD
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AUTOMORBILES

BY JIM DUNNE, Detroit Editor

Future Charger

® GM's electrie vehicle, the Impact,
isn't due for public sale until 1995, but
prototype chassis are being tested
now at GM's proving grounds in Mil-
ford, Michigan.

In the photo above, an Impact chas-
gig “mule" is running a suspension
testing schedule as part of its develop-
ment program. Although the electric
motor and drivetrain is absent—this
vehiele is powered by a 4-eylinder
gasoline engine driving through the
front wheels—the frame, suspension,
brakes and related systems are de-
gigned for use in the Impact.

Simultaneous engineering calls for
separate development of different
parts of the car well before a complete
vehicle can be assembled.

Zebra Van

Although we usually see this 1995
Ford prototype van with its front end
covered, the disguise came off long
enough for us to see the shape of the
hood and grille opening. This zebra-
striped prototype shows what Ford iz

planning as a midsize van that will
eventually replace the Aerostar.

Unlike the Aerostar, the new van
will be front-wheel drive. A Taurus
front-drive system, including V6 en-
gine, will be used. Front drive will
give passengers a lower st.ep-up dis-
tance and a flatter
floor, but trailer-
towing ratings will
be lowered.

Fire For

The 'Bird :
GM iz heaping on §
the coals by drop-
ping the super hot §
350-cu.-in, Corvette
LT1 engine into the
Trans-Am edition of
the all-new 1994 _
Firebird models.
While the L'T1 is good for 300 ponies in
the Vette, it loses 15 horsepower in
the 'Bird due to a more restrictive ex-
haust system dictated by packaging
requirements. The Trans-Am will be
joined by one sister ship when the

DETROIT SPY REPORT

new Firebirds fly in next year as
1993% models. This medium-per-
formance, base Firebird will be
powered by GM's 3.4-liter pushrod V6
and will come with a much more af-
fordable price tag. Safety isn't being
overlooked either, as dual airbags will
be available and should help offset
gome of the insurance costs. Basical-
ly, what's going on with the Fire-
birds, as far as number of models and
engines, is being mirrored over in the
Camaro camp with the LT1-powered
Z28 and V6 base Camaro.

Up Tem
Terpnpu will b';gle next member of the
Ford family to get a complete rede-
gign. Set for introduction as a 1994
model, the bread-and-butter compact
will have a rounder appearance over-
all with more curved lines in the hood,
fenders, roof and trunklid.
Highlights include lower cowl and
hood heights, and a well-disguised
hateh door At the rear that extends up

Ford's mmmmmuwlnms

to include the rear window. At the
front, Tempo carries a standard Ford
air intake, a la Taurus.

In the prototype shown opposite,
snapped during testing in Michigan,
the rear door glass is painted over to

Pontiac’s 1994 Firebird will get a slightly detuned version of Chevy Corvette’s LT1 VB engline In the 'Bird's Trars-Am edition.
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Look for a more upscale Ford Tempo/Mercury Topaz lineup In ‘94, as shown In this studio

shot [above) and spy photo [below].

disguise the C post, and wheel covers |

are taped to hide the Ford nameplate.

The line will have a more upscale
beat when the new models make their
debut late next year. The cars will
grow longer wheelbaszes and get a
fresh look ingide and out.

Styling will take some cues from
some Japanese models, specifically
the more rounded body lines that are
now in vogue. A new model—a 4-door
hatchback—will also join the lineup,
and Ford will be pushing its optional
V6 engine to quicken the tempo of
both nameplates. With larger size
Ford Tempo and Mereury Topaz mod-
els, Ford will be stretching its Escort
tofill the gap between its compact and
subeompact lines.

Off The Mark

You won't be seeing that new Mark
VIII Lincoln originally intended to be
introduced this year. The plan was to
give the new Mark VIII a slightly
fresher look. But Ford looked at the
luxury competition from Japan—In-
finiti, Lexus and Mazda's 929—all
with smoother, more rounded sheet-
metal, and decided that the sharp-
edged design of the current Mark
wasn't a better idea after all. So in-
stead of just a freshening, the new
Mark VIII will get all-new, more
rounded styling. At first glance, it
may appear smaller, but it's actually
stretehed 4 in. overall to 207 in., and
rides on a 113-in. wheelbase—almost
5in. longer than the '92 Mark,

Picking Up On Pickups
When Toyota said earlier this year
that it would market a midsize pickup
in the United States, was Detroit
worried? Nope. Ford had already
made plans to build its own midsize
truck, and also make its F-series line
of full-size pickups even bigger.
Chrysler's already been out there
with its midsize Dakota. GM was the
least prepared of the Big Three and is
now playing cateh up by working ona
completely new midsize pick-'em-up.

Mod Squad

Modular engines fi into Ford's fu-
ture with a whole line of powerplants
that have similar combustion ¢cham-
bers in V8, V6 and 4-cylinder configu-
rations. You'll find the first of the

modular family un-
der the hoods of
the big Lincolns,
Fords and Mercu-
rys. It's the 220-
horsepower, 4.6-
liter sohe V8. A
dohc version in the
works will up the
ante to over 285,
and this hot num-

{ T to page 94)

94 Riviera
More photos of the
next Buick Riviera,
first revealed In our
March '92 issue
{Detroit Spy Report,
page B4, show the
extreme rounding of
the corners and the
exaggerated swoop
of the front end.
Probabile power? A
third-generation
Chevy-based small-
block VB, This
prototype was
caught on a Southern

California freewsay
during a test session.

&7
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DETROIT SPY REPORT (Continued from page 93)

ber is slated for the Mark VIII. Work-
ing down the modular lineup, you'll
find two planned Vs, The first one is
a rather tame 2-valves-per-cylinder,
earmarked for the Taurus/Sable and
Tempo/Topaz models. Later on, a
dohe V6 will erank out some 200
horsepower and go into Ford's high-
performance compacts and midsize
cars. At the bottom of the modular
heap is a 4-banger for Escort and oth-
er small-car models.

Ford expects to have all of its mod-
ulars humming away within the next
four years.

OnTheline

Chryeler's Jefferson Avenue plant in
Detroit is the site where the first
Chryslers were built in 1924, Today it
is the newest auto assembly plant in
the world, turning out Jeep Grand
Cherokees since January of this year.
But the story here is as much the work
foree as the advaneces in production
technology. It's a thoroughly sea-
soned, veteran group with an average
worker age of 51 years and an average
seniority of 21 years. Instead of fore-
men directing workers, work teams of
seven technicians decide how to com-
plete their mission. There are no time
clocks. The new Jefferson is a compar-
atively amall plant in size, the better

to keeﬂE unneeded expansion in check
and efficiency high.

Freon Free

GM cars will be freon-free by the mid-
1990s. By that time frame, GM will no
longer install freon in its vehicle a/e
system. The move is part of a world-
wide attempt to limit the amount of
freon released into the atmosphere
where it is a factor in destroying the
Earth's protective ozone layer. Other
automakers are planning freon-free
cars on different schedules.

Soft Speakers

Remember all the noise about those
noise-canceling exhaust system
speakers to be installed by the fac-
tory? The anti-noise speaker box
looked like a tiny muffler, and was de-
signed to cancel out the low frequency
sound waves that came from your en-
gine's exhaust. The concept promised
a freer-flowing exhaust system with
less backpressure and easier engine
breathing for better performance and
economy. Well, those speakers aren't
here yet, but the concept is still alive,
Right now, development of the new
type of muffler is aimed at stationary
engines, like industrial powerplants.
But auto applications are still being
studied. Researchers at Walker Muf-

fler, for example, are using the anti-

noise speaker as a helper for the
standard muffler.

Men Of Steel

Plastiec body panels have been replac-
ing steel at a growing rate. But the
steel industry is fighting back with
new laser welding technology. The
benefits include reducing the number
of steel parts needed for an applica-
tion, body parts that are lighter in
weight, stronger structures and a
better overall fit.

Laser welding is more precise than
conventional welding techniques, o
steel sheets of differing thickness and
different mechanical properties can
be welded together. The welds of
those parts are so strong that, in some
cases, there is no need for reinforce-
ments. Look for laser-welded steel

anels to show up on Ford's 1993
anger pickup truck doors first.
Super Saturn
GM's Saturn Corp. has been making
steady gains in production and sales
during the past 12 months, and is the
leader in sales per dealer outlet.

Now a change is planned to boost
sales even more. Look for Saturn to
introduce a world-class V6 engine to
appeal to buyers who want even bet-
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ter acceleration and performance.

Details are still guarded, but insid-
ers are talking about a 2.5-liter 60°
aluminum V6 with five valves per cyl-
inder and variable valve timing, as
well as 100 hp per liter, That adds up
to a whopping 250 hp, which certainly
will rate as world class.

Look for Saturn to offer a special
gports sedan and performance coupe
with this engine.

Mirror, Mirror

More changes in automotive mirror
technulug{are on the way in the
months ahead. In addition to
powered, self-dimming and heated
mirrors, you might see one that vi-
brates itself dry in wet weather.

That's what Japanese engineers
are researching for Toyota. The idea
is to have the mirror vibrate to a fre-
gluem:y that makes the water atomize,

us clearing the surface.

But it's more than ]just vibrating
the mirror. Separate plates havetobe
designed to spread the vibration
evenly over the whole face of the mir-
ror. Research has proven that a self-
drying mirror that withstands re-
peated vibrating cycles can be built.

White’s Right

White is still the color of choice among
new car buyers. That's the word from
Detroit's paint experts.

White will continue to lead the color
charts for a number of reasons. New
car dealers order white for inventory
so that they won't have to load up
their lot with all the other choires. Be-
cause 85% of new cars are ordered by
the dealer—not by the customer—
white will continue to be the leader.

White also makes cars appear larg-
er than they really are, so it is a natu-
ral choice for small-car buyers.

Fading Fluorescents

You see bright fluorescent-colored
cars in auto shows, but chances are
you won't see them in new car show-
rooms anytime soon. The problem is
that they fluoresce. Sunlight createsa
chemical reaction that bleaches out
the finish, leaving the paint a soft pas-
tel instead of a vibrant color.

Still, auto designers and display ex-
perts like the fluoresecent technique,
and will use it when colors can be fixed
to avoid fading. Meanwhile, look for
more 2-tone paint jobs.

V8 Vitality
Rumors of the imminent demise of the
V8engine have been greatly exagger-
ated. Two new variations of world-
class V8s made their debut this year:
Cadillac’s Northstar and Ford's dohe
version of its modular design 4.6-liter.

Both are power top-of-the-line ve-
hicles—Cadillac’s in the 1993 Allanté
and later in the Seville and Eldorado,
Ford’sin the 1993 Lincoln Mark VIII,

You will find strong similarities be-
tween the two engines. Both have 4.6-
liter displacement, aluminum heads
and blocks, double overhead cam-
shafts with four valves per cylinder
and horsepower ratings in the 290 to
300 range.,

When you figure that new engines
are designed for a life of at least 20
years, these new V8s will be around
until the year 2012 AD.

Knock On Wood
If you can. Ford and Chrysler nolong-
er offer real wood trim in their cars.
Not even the Lincolns or Imperials
have wood-trimmed interiors. It's too
expensive, say the automakers.
Instead, both companies use metal
trim that looks like wood. But Cadil-
lac still uses wood, even thoughit may
add as much as $500 to the price of the
vehicle, How important is wood? In-
finiti reports that many wood-free
Q45 buyers are ordering aftermarket
wood kits from their dealers at $1500
per car. ™
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SCIENCE

® Even though the future isn't here
yet, it ig in many ways familiar, We
know it as a time populated by hard-
working robots dexterous and intelli-
gent enough to be good golf partners.
Space travel is commonplace and
practical. And eventually, man will
build eolonies on other planets.

How do we know all this will hap-
pen? It's largely a matter of faith. A
faith fostered by a handful of visionar-
ies, who invented and gave life to the
future as we know it through a vast
body of stories that extrapolate sci-
ence fact into fietion. The world lost
one of the most original and influential
practitioners of this art when Isaac
Asimov died this past April.

Memories of the future
Asimov's most noted quality was his
prodigious output. He wrote nearly
500 books over the course of his 72-
year life, and countless shorter
pieces. Best known were his science-
fiction works, the first of which was
published when he was 18. But he also
wrote nonfiction on a range of sub-
jects too broad to attempt to encom-
pass here. He was a scientist as well,
completing his doctorate in chemistry
at Columbia in 1948, and holding a
professorship for many years at Bos-
ton University's School of Medicine.

While critics seldom speak of sci-
ence fiction as a form of serious litera-
ture, and scientists often dismiss its
technological underpinnings as wildly
speculative, there can be no question-
ing Asimov's lasting impact on the
world. Many great figures in modern
gcience were first attracted to the
profession by the enticing prospects
Asimov spun out, and now gladly ac-
knowledge their debt to him. His was
a vision of possibility and promise, of
worlds where technology not only en-
abled man to master the forees of na-
ture, but to overcome his own foibles
as well,

The pages of POPULAR MECHAN-
ICS were thus a natural outlet for Asi-
mov's work, and it appeared here on
more than one occasion. His most re-
cent effort in this magazine bore the
title “How We'll Live On The Moon™
and appeared in March of "88. It is
typical Asimov—a grand, sweeping
account that combines imagination

ASIMOV'S VISION

BY ABE DANE, Science/Technology Editor

- PP

with a broad range of scientific fact.
Former PM Science/Technology Edi-
tor Tim Cole, who prepared the piece
for publication, remembers working
with Asimov fondly.

“He was real easy to edit,” says
Cole. But more striking was the im-
pression Asimov made as a person.
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For all his fame and accomplishments,
Cole found him “very engaging, warm
and friendly.” He was also accessible.
Generally his wife answered the
phone, while the celebrated author
could be heard typing away in the
background.

This personable prodigy will cer-
tainly be missed. But fortunately for
future generations, he poured so
much of himself into his writing that
an ample legacy awaits anyone who
cares to share his vision.

Sudden Death Baseball

“Sudden death" is not normally a part
of the baseball lexicon. But tragically,
a few youngsters lose their lives each
year while participating in the nation-
al pastime, The numbers are small—
over a 10-year period the Consumer
Produoet Safety Commission counted
51 instances nationwide—but not
small enough. In fact, among children
between the ages of five and 14, more
deaths are attributable to baseball

G5
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than to any other sport.

The leading cause of these fatalities
was sharp blows to the chest deliv-
ered by fast-moving pitches and line
drives. Although not sufficient to
cause significant tissue damage,
these impacts upset heart rhythms
through a mechanism that is not fully
understood.

In an effort to provide some in-
sight—and to come up with preven-
tive measures—researchers at
Wayne State University and the
Schoocl of Medicine at the University
of Michigan have teamed up with
counte at General Motors' Bio-
medical Research Lab. GM was called
in because years of crash safety re-
search give them experience in ana-
lyzing the effects of all kinds of im-
pacts on the human body.

Dr. David Viano, who lead GM's
part of the effort, is the originator of
what are known as viscous injury cri-
teria. These mathematical formulas
enable researchers to predict how
various types of blows will affect the
goft tissues of the body. In a review of
the data available on the cases of
death by baseball impact, Viano and
colleagues came to the conclusion that
a viscous mechanism was probably
what was at work.

With that determined, Viano set
about simulating the fatal scenarios
by shooting baseballs at an in-
strumented crash dummy at speeds
around 60 miles per hour. The dummy
used was one specifically designed to
mimie the characteristics of a 10-year-
old child. Viano took measurements
with various types of padding over
the dummy’s chest, and even tried
shooting at it with a softer baseball
designed to reduce injuries.

So far, no solutions have turned up.
One noteworthy finding, however, is
that the safety equipment being tout-
ed to deal with the hazard is ineffec-
tive. At least this should prevent
school boards and athletic leagues
from being taken in by overzealous

romoters until a real solution is
ound. P

@ IF YOU RENT MOVIES
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This mechanisim is designed 1o prevent
you from copying tapes. However, it also
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when viewing a tape,

Clearlmage defeats the jamming,

leaving you a crystal clear picture,
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ELECTRONICS

TRAFFIC FIGHTERS

BY FRANK VIZARD, Electronics Editor

® Bumper-to-bumper traffic conges-
tion is a nightmare shared by every
driver. But while gridlock may be the
ultimate bad dream, drivers may soon
find themselves waking up to new
technologies that keep traffic moving.

Traffic congestion, of course, is a
major problem in many localities and
it seems destined to worsen, Some au-
thorities, for example, estimate that
in California in the year 2000 the aver-
age speed on highways will be only 11
mph. Attacking the problem, though,
are a number of new technologies
known collectively as Intelligent
Vehicle/Highway Systems (IVHS).

One of the first [VHS technologies
under development is a joint under-
taking by AT&T and Lockheed.
ATE&T is marrying its “smart card”
technology with Lockheed radio
transmitters to create an electronic
toll collection system. The system,
awaiting approval by federal authori-
ties, would allow drivers to pay tolls
without stopping.

In this system, drivers would carry
small plastie cards embedded with mi-
croprocessors and memory chips car-
rying information about the driver
and the amount of eredit available. As
a driver approaches the toll collection
area, the driver inserts the smart
card into a small radio transponder
mounted on the windshield or dash-
board. Receivers mounted above the
road or in the pavement note the pass-

ing of the car. The amount billed to the
driver is transmitted back to the
dashboard communicator and a re-
cord of the transaction is written onto
the card. The entire transaction takes
only milliseconds. The card can oper-
ate as either a prepaid debit card or as
a credit card with monthly billing,
The smart card can also be configured
to caleulate a variable toll based on
distance traveled.

The developers estimate that a
smart card communicator would cost
about $100. The system can also be
modified to deliver special messages
and traffic advisories to the driver.

Constant, up-to-the-minute traffic
advice is the goal of a new service
called Autotalk now
operating in Los Ange-|
les. Aceess to Autotalk |
is through a $129 key-
pad that connects be-
tween the car radio and
the antenna. Once a
driver punches in the
correct numerical code
for a given area, he re-
ceives instant infor-
mation on local traffic
patterns.

The idea is to pro-
vide traffic information
virtually on demand
and faster than reports
generated by all-news

reports are gathered from police and
aerial surveillance, as well as from on-
the-ground reporters, and then re-
layeﬂu Autotalk-equipped vehicles.
The Autotalk signal is actually a tele-
vision signal or more precisely, the
second audio program (SAP) channel
of a local television station. There is
no subscriber fee. Autotalk, Ine., ex-
pects Lo expand into 30 markets with-
in the next five years.

Omne of the newest technologies be-
ing used by police to monitor traffic
uses laser beams to track possible
speeders. Called LIDAR (Laser De-
tection and Ranging), the system op-
erates by bouncing a laser heam at
intervals off a moving car. Speed is
calculated by measuring the time
used to get from one position to the
next. LIDAR systems are expensive,
however, so only a few hundred mu-
nicipalities have it at present.

As might be expected, radar detec-
tor manufacturers are responding
with devices that detect LIDAR. The
first laser detector on the market is
being made by the Escort Division of
Cincinnati Microwave, Inc.; (800)
433-3487. Called the Passport 1000
and priced at 399, the detector fea-
tures a test/dark mode, a three LED
meter, alert light and pilot LED.
There’s also an adjustable audible
alarm loud enough to be heard over
the car radio.

The deviee measures 2'Y/,; ¥ % %
47/,5in. in size, making it small enough
to fit inside a shirt pocket. Power is
supplied by plugging the unit into the
cigarette lighter socket.

radio stations. Traffic “Smart card” |tup]ply:tdb.mmtdh|mu=mm
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The Fox 800 universal remote control stores
up to 39 functions In memory.

Universal Remote

Lovers of home entertainment sys-
tems know that with every piece of
electronic gear, there's a remote con-
trolto go withit. Remote-control clut-
ter, of course, is nothing new and a
variety of manufacturers have devel-
oped universal remotes—a single de-
vice designed to control every compo-
nent. One of the more interesting
universal remotes to cateh our eye is
the Fox 800 made by Fox Electronics
& Technology, Inc.

The Fox 800 is eyecatching because
it utilizes a touch-gensgitive LCD
screen that can be backlit for night-
time operation. Press a function at the
bottom of the remote and the LCD
changes to present the appropriate
controls, The Fox 800, which lists for
$100, has eight separate component
buttons. More inexpensive versions
of this product offer fewer component
choices.

The real number to worry about,
though, is how many functions can be
stored in memory, something not ob-

vious from the packaging. The Fox
800 can store 39 functions in memory.

This may sound like a lot until you put
six remote controls together and start
counting buttons, The Fox 800 is an
incomplete and relatively expensive
answer to remote-control clutter, but
it is handy if all you're doing is using
some basic functions.

Many of the infrared codes used
with various remotes are already pre-
set. And it"s easy to teach the remote
new codes. The Fox 800 can also be
used to program a videocassette
recarder. ™
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How to Build

Your Own Home
And Save $$$

Discover the unique homebuilding program that allows
you to build your own home. By putting your resources
to work you can save money and increase equity

potential Miles Homes offers you:
* Quality pre-cut materials
* Below market construction financing
* Cash assistance for subcontracted work
* Step-by-step guidance

Call today for your free issue of The
Owmner-Builder and find out
how you can atford the
home of your dreams.

1-800-782-2932
Miles Homes, Inc.
4700 Nathan Lane

P.O. Box 9495
Minneapolis, MN 55440

@Yuu‘ve got the car. Now let's get busy.

TiP Sandblast Equip...for a Complete Restoration.

Model 99-S Pressure Unit Removes Rust Fast.
Wi call thes unit the 99er. Youl call iR your favore restoration
tool, Makes sandblasting car, truck and countiess cihar compo-
nents fast and easy. Leaves metal intact..ready for primer or
furihar prep. MOTE: Rust hides from sandars and grindars only lo
re-appear aftar tha paint s applied. The TiP 89-5 mixes alr from
your compressor with sand. Each lime you pull tigger, sand
shoois under pressure Into cracks, crevices and pitted melal,
removing all rust @nd paint FAST! B0-00 Lb. sand capacity-20
minutes blasting time. Includes hood, 38-Special trigger valve, 3
nozzies, air in, mixing & choke vaives, 100 sand nosa, instruc-
tions. 5 year warranly. 30 day shop inal. 3-5 HP air compressor
required, (7 to 20 CFM & 80 PSI req.) Shipwi. 60 Lbs. 10° diam

x 257 35" overall haight.
in Stock. We can ship today, $ 3 ) G Mode199:5 Free P

US-10 Spot Blaster
Press bool firmiy against rust
spol. Squeere Trigger for 3 seconds. Like
magic, the rust (size of a guarer) has disap-
peared & caan, white metal remains. Includes
powarful 5-25 gun, narzie, abragive for 500
spois B long wearing rubber bool which con-
fings abrasive & pulls I back for recycling
Conlorms 1o most surfaces. 5 CFM air, (1THP
In | tequired.) Faster than hand sanding. Steel
and die cast, $69m US-10 Free UPS § by

by TIP not plastic U.5. 48 States 216-533-2876

Trusi TIP for Quick Ship and Fasi Service, Over 20 yoars manufacturing Sandblast Equipment
-------------------------
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Recover 2000

No-wax vinyl floors have some seri-
ous problems. Yes, when new, they
shine like crazy with only a damp
mopping. Yes, when new, the surface
looks wonderful, even in bright an-
gled lighting. But for how long? Un-
fortunately, not very long.

No-wax floors are made of compos-
ite layers of various materials. The
base layer depends on the manufac-
turer and the quality—read price—of
the floor. Some base layers are very
thin and fragile, others are thick and
spongy. The middle layers are the em-
bossed resins that make up the pat-
tern. The upper part that you walk on
is the no-wax magic. These are made
of a variety of thermoplastic and ure-
thane resins.

The average household has two
adults, two children and a pet. Under
those circumstances, the average no-
wax floor will look good for two to
three years. Once the no-wax surface
is damaged or worn, restoring the
floor to a nice look has always been
a problem.

The inventor of Recover 2000
claims that those days are over. Re-
cover 2000 is a special blend of ure-
thane resins, micronized waxes and
other secrets all dis in a water-
based emulsion. The challenge has
been to create a formula that would
stick to a surface that was intended
to be nonstick. That's where the se-
crets come in.

The liguid is thick and slightly
milky straight from the bottle. When
dry, it is clear and shiny. Not quite as
shiny as the typical no-wax floor, but
shiny enough. High-speed buffing
will improve the gloss considerably,
but I doubt the average homeowner
will have a buffer in the closet.

Application is simple. The shiny
areas of your no-wax floor surface are
rubbed with 00 steel wool or a very
fine sandpaper to roughen the sur-
face. If the surface is ady dulled,
this step can be omitted. Keep in mind
that you should not rub through the
upper no-wax film. If you do, you will
damage the color embossings of the
floor's pattern underneath,

Once prepared, use a slightly damp
sponge mop to distribute a light, even

HOME IMPROVEMENT

PROBLEM SOLVER
OF THE MONTH

BY JEFF WILLIAMS, Contributing Editor

coating of Recover 2000. Most appli-
cations will require three light coats
to build the nece film thickness.
These can be applied at 2- to 3-hour
intervals.

We tried the system on an inexpen-
sive no-wax floor in a light office envi-
ronment. The floor was installed
about six vears ago. There were a few

No-wax floors only remaln no-wax for a few
years. The finish can be renewed with this
new easy-to-apply product.

stains that seemed to have under-
mined the original surface film. Those
were bleached successfully prior to
application.

We followed the instruections, and
applied three coats. The label said to
wait until dry, usually 2 to 3 hours.
Ours dried to the touch within 30 to 45
minutes. The entire process took
about 3 hours, and the results were

very gratifying. The floor really did
look new again,

Recover 2000 is packaged in 32-
ounce containers, Our test floor was
Tft. x 10 ft., or 70 sq. ft. We used
about one-third of the bottle, so you
could e to treat about 210 sq. ft.
per bottle. Each bottle costs $22.50,
plus $3.50 for shipping and handling—
a total of $26 landed at your front
door. That means you can restore a
no-wax vinyl floor for about 12 cents
per &q. ft.

You can use Recover 2000 as an on-
going maintenance finish. The manu-
facturer suggests that every nine to
12 months the film be refreshed by
applying another full coat to the
cleaned surface,

If you have ever tried to replace a
sheet vinyl floor, you know what a
horrible pain it can be. The various
layers I described earlier delaminate
and vou end up having to use a razor
scraper to remove the flooring and
glue from the substrate.

Plus, the average no-wax floor
costs about $13 per sq. yd. at retail,
and can cost as much as 325 per sq. yd.
Considering an average installation
cost of $5 per yd., prep cost of §5
per yd. and material cost of $19, for
a total of $29 per yd. ($3.22 per sq.
ft.), the Recover 2000 option seems
unavoidable,

All of the ingredients used to manu-
facture Recover 2000 are environ-
mentally safe and re?uire no special
handling or disposal. 1 found the odor
to be a bit annoying, so be sure to have
adequate ventilation during applica-
tion. All the tools and accessories you
will need are available at the loeal
hardware store.

This product is very new. Retail
distribution channels had not been es-
tablished as of this writing. You can
order Recover 2000 by calling (800)
542-1600; or writing to Pillans Prod-
uets, Ine., T05 Richardson Place,
Tampa, FL 33606, ™

Jeff Williams s the host of "The POPULAR ME-
CHANICE House Doctor,” o satellite broadeast
rudio folk show about home tmprovement. Amyons
interested in submitiing problem-soluing prod-
ucts for review in future izsues of thiz column
should send information to Jeff Williama, 4275
Fdth 51. 5., No. 340, St. Petersburg, FL 33711.
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PM HOTLINES

COMMUNICATE
WITH US

We're trying our best
to make it easier for you
to communicate with us.
Here are four ways you can do it

LETTERS

Your written letters are  always
welcome. IF we think your letter would
be interesting to other readers, we
might even print it in our Letiers
column [unless you request that it not
be printed). Our editors are listed by
department on the masthead printed
in the front of the magazing next o
Editor's MNotes. Our address i5 229 W.
57th Street, New York, NY 10019

FAX MACHINE

You can fax written mail to us if you
have access to a fax machine. Our fax
number is (212] 586-5562, and is avail-
able 24 hours a day.

ELECTRONIC MAIL

You can call the PM computer any
day berween & pm and B am (only]
Eastern time. The number is (212) 582-
B349. Once you're on line, you can
leave messages for specific editors, or
direct inguines and comments o a3
specific depanment. The department
bulletin board also allows you to share
your thoughits with other readers who
call in.

MNew users get an identification
number and password that allow you
1o access the system. Simply set your
communications software to 8 bits, no
parity and one stop bit (B-N-1], and set
the baud at 300 or 1200. Please re-
member that we are not a profession-
ally staffed, fully operational bulletin
board. We're simply trying to make it
easier for you to communicate with us.
So please bear with us if it takes awhile
10 SNSWEr your message.

READER SERVICE BUREAU

Our Reader Service Bureau is opera-
tional five days a week during regular
business hours. The phone number is
(212 649-3127. Please call our Reader
Service Bureau, not our editors, for in-
formation on back issues, reprints of
articles, subscription inguiries, plans of-
fers and so on. [t will save us all time.

HOTLINE PHONE NUMBERS

Unfortunately. our Hotline Phone
Service is temporarily discontinued.

All JERROLD, OAK, HAMLIN, ZENITH, SCPEHTIFIC ATLANTA, PIGHEER and all spe-
cialized cable equipment available for shipment within 24 hours 60 Day Guarantes
QUANTITY DISCOUNTS AVAILABLE MC/VISA or C.0.D. telephone orders accepted

Send sell-addressed slamped envelope (B0c poslage) for FREE CATALOG

MIDWEST e 1-800
rpentersyilie, I g
ELECTRONICS INC. e Carprtaro 648-3030

Note Decooers and Descramblers must not be waed

Wl o] aushomzahon by your al cEDIE operaloy
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GET RID OF YOUR GUTTERS!

THEY CLOG, LEAK, FREEZE, RUST AND ROT.

Replace them with the
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1 STOP CLOGGING.

RainhandieR

needs no cleaning,
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ond disperse them
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away from your
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Aunmandieny] STOP CLEANING.

Youll neverclimba
T shaky ladder again
h = o clean a gutler.

] ’ Rainhand Ccomes
! clean with a quick
: blost from your

i

helping to prevent
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on the roof that I
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otherwise lead o I
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Hundreds of thousonds of
RainhandleR hove been installed
on homes nationwide. They can be
installed on yours in about 3 hours
with a1 serewdriver. RainhandleR

is virtually invisible, rustproof, and
comes in white, brown or alumi-
num finishes.

Far meore information, send the
coupon {o RainhandleR Dept. PMO82
1285 Boston Ave,, Bridgepart,

CT 06610 or call

1-800-942-3004.

£ ﬁAI\I-!ANDLE
Dept, PMOB2  Fom SAVETIME CORP
1285 Boston Ave., Bridgeport, CT D&410
Please sand me your free information kit

Normne

Address
City
Stete up
Phane ( )
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MOTORSPORTS

® Baszed on the selective view afford-
ed by the TV camera, the life of a ma-
jor-league race car driver looks pretty
glamorous—an unending round of
trophy queens, autograph-seekers,
semiworshipful reporters and well-
wishers, punctuated from time to
time by a few minutes” worth of brake
dust and glory. The reality of this life
is far different, and it boils down to
something that looks very much like
plain old hard work.

Toget a better idea of what a Trans-
Am team does between races, we
spent a day with the Archer Brothers
during a test session at the Mid-Ohio
road-racing circuit near Lexington,
Ohio. It was the final development
gession for Tommy and Bobby Archer
before the Detroit Grand Prix, the
second date on the 1992 Sports Car
Club of America Tide Trans-Am
Tour.

Testing tedium

A racing test session is a far different
activity than a race. The driver climbs
in, warms up the ear, then runs a few
laps—usually no more than five—and
comes back to the pits to consult the
stopwatches and sugpest possible ad-
justments.

Like most Trans-Am cars, the Ar-
cher Brothers' Dodge Daytonas offer
a wide range of adjustments—spring
rates, shock preload, antiroll bars,
camber, transmission gearing, final

TRANS-AM TUNING

BY TONY SWAN, Automotive Editor

DT T S

P @mopar

Yes, this Daytona, under Trans-Am rules, s
front-engined, rear-wheel drive.

drive and so on. Getting all these ele-
ments into optimum harmony re-
quires endlezs changes, one element
at a time,

Thanks to the wide experience of
crew chief Pat MeFall, who lists past
Trans-Am winners David Hobbs,
Willy T. Ribbs, Les Lindley and Stu
Hayner among his former clients, this
work progresses in an orderly fash-
ion. But even with savvy in the pits,
isolating the effect of each adjustment
can be a frustrating job—particularly
when there are mysteries.

Understeer, oversteer

The mystery that plagued the Ar-
chers at Mid-Ohio was one that had
been baffling them since Long Beach.,
Adjust as they might, the Dodges had
a tendency to go from understeer
while entering a corner to oversteer
at the exit. Inevitably, this combina-
tion lengthens lap times, and while

e a—a

lalddadd p 0

the times were respectable by current |
Trans-Am standards, they weren't
pole times. Worse, the cars were
tricky to manage.

Az the day wore methodically on,
the problem continued to defy diagno-
sis and more than once the team found
itself cleaning grass out of the radia-
tors following a spin. The adjust-
ments began to defy logic. To get the
back end of the car under control, Me-
Fall and the Archers found them-
selves making the front end stiffer
and stiffer, aggravating the under-
steer problem.

It was time to look elsewhere, Else-
where ultimately proved to be a prob-
lem with the hn':l!ii.nmr rear differen-
tials, which were allowing wheelspin
on the inside rear wheel in hard cor-
nering, making it difficult to get the
cars to hook up exiting the corner,

There were other problems to con-
guer as well—high operating tem-
peratures, a difficulty addressed by
relocating the oil coolers, and a slight
shortage of horsepower, something
that engine-builder Joey Arrington
was addressing for the Detroit race.

But solving the hookup problem is
an excellent illustration of what it
takes to make a good team one of the
best—hundreds of man-hours, hun-
dreds of miles of test track tedium and
a level of perseverance that goes way
beyond 9-to-5,

You could eall it dedieation.
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PHONE IT IN (Continued from page i1)

satellite paging serviee. Subseribers
carry the same handset they use at
home when they travel anywhere
within the network’s service area.

Users can place calls from the
small, lightweight handsets as long as
they are within range of a transeeiv-
er, which is typically mounted on a
telephone booth or an exterior wall of
a building. The satellite paging sys-
tem beams the number of an incoming
call to the handset. The subscriber
can press a single button to dial the
number or choose to return it at a
later time—or not at all.

CT-2 handsets are smaller, lighter
and require less battery power than
cellular phones. Their digital circuit-
ry provides much better clarity and
sound quality, and their low power
draw means users can go longer be-
tween recharges. What's more, PCN
is much cheaper than cellular ser-
vice—just the price of a regular land-
line phone call plus a service charge of
probably 25 cents per call.

CT-2/telepoint networks are up and
running in geveral countries in Eu-
rope and Asia, and a number of sue-
cessful pilot programs have been run
in the U.5. l;:'uﬂders are waiting for
the FCC to designate radio spectrum
for the new service before they can
roll out full-blown systems. Both the
telephone companies and cable televi-
gion companies are looking to be pro-
viders of PCN service.

A similar, though less-sophisticat-
ed, service is now offered by AT&T.
Dubbed Easy Reach, the service as-
signs subsecribers a personal tele-
phone number with a “700” prefix that
allows them to be reached at any tele-
phone in the 1.5, They must program
the telephone when they arrive and
remember to deprogram it when they
leave, or their calls will continue to be
forwarded there.

Future versions of PCN telephones
may be able to identify incoming eall-
ers, pinpoint their location, decide
Whetﬁer to sidetrack the call to an an-
swering machine and select what re-
cording to play—all automatically.

All this is leading toward a society
in which a caller can precisely locate
the person with whom he wants to

ak, some experts say. “By the end
u the 1990s, a telephone with its bell

g; g insistently for attention will
strike us—and especially our chil-
dren—as a crude anachronism,” W.
Russell Neuman, a communicatiuns
policy expert at the Massachusetts
Institute of Technology, told an FCC
hearing last year. “In retrospect, we
will come to see a telephone call as
something akin to an electronic Seud
missile, not well targeted and often
unwelcome.” ™
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The Machines of War
The Science of Combat
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machines, bullets and projectiles that
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Published at $24.94.
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BY GEORGE SCHAUB

® Every once in awhile a product
comes along that changes the way we
do things. In cooking it was the miero-
wave oven, and for audiophiles it was
the compact dise player. Now under-
water photographers have a similar
opportunity with the recent introduc-
tion of the Nikonos RS5/AF, the
world's first underwater autofocus
SLE. With this camera, you can say
goodbye to bulky housings and focus-
ing guesstimates and say hello to a
system that will allow diving photog-
raphers to make images never before
imagined,

There's no question that this sys-
tem is for the ardent and affluent div-
er. The body retails for $3486, with
lenses ranging from $978 (for the
28mm standard lens) to 33288 for the
zoom (a 20-36mm lens). But what you
get for your hard-earned dollars is a
gtate-of-the-art product that is argu-
ably the best underwater photo-
gra;;thic rig ever made.

The birth of modern underwater
Phatngraphy took place in the late
50s, when Jacques Coustean devel-
oped the Calypsophot, named after
the famous boat of the same name. Ni-
kon eventually worked with Cousteau
and made underwater cameras acces-
sible to all, The last manifestation
before the RS/AF was the Nikonos V,
the first such camera with TTL
(through-the-lens) metering. The Ni-
konos V, by the way, will still be
available, and at a list price of 3890 for
body and standard 35mm lens, it's a
good alternative buy,

The RS/AF weighs in well above 2
pounds, and measures 7.7 % 5.9 % 3.3
in. But that heft is relative, and the

SHOOTING WET

weight translates to about 1 pound
underwater. The RS/AF is what
divers call “negatively buoyant,”
which means it will drift slowly to the
bottom should you let it go.
Over 30 years of experience, and
lots of thought, went into the design
. 0f this new camera.
Tt First off, there's the
e _extremely bright
viewfinder with
60mm-high eye-
point relief—a de-
sign that makes it
surprisingly easy to
see what's going on
when wearing a
mask, even in the
murkiest depths.
The viewfinder is
canted to a 9° offset
angle, which adds to
the ease of seeing.
The viewfinder dis-

Nikon's new RS/AF rig goes where no camera has gone before.

play is always illu-

minated when the camera is turned
on, another nice feature.

The new lenses and autofocusing
gystems in the RS/AF are what really
make it an underwater photogra-
pher’s dream come true. Because of
the optical properties of light travel-
ing through water, distances can be
deceiving. Objects appearing to be 3
ft. away are actually 4 ft. away (the
ratio is 1;1.33), This might not be a
problem when shooting longer dis-
tances, but can be eritical when shoot-
ing closeups. When shooting extreme
closeups, the only way to get truly
sharp focus in the past was to mount a
set of macro brackets or a distance-
finding rod on the front of the lens.
This worked out fine for stationary
coral, but was truly trieky if you
wanted to photograph a skittish fish.
Autofocus gets you in focus quickly,
shows the image in the viewfinderasa
sharp shot and eliminates brackets.

The RS/AF sports a number of au-

TTEPHER P
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tofoeus modes, most of them familiar
to any SLR fan. There's a single-ser-

vo with foeus lock mode (best for
when the main subject is to the side of
the viewfinder frame), continuous
(for seeking through a changing

scene) and focus-tracking (for when
the subject is in motion). There's also
a “freeze” forus mode, in which you
set a certain distance and the camera

fires when anything passes through
that plane of focus (great for captur-
ing constantly moving underwater
life). Don't want to shoot with autofo-

Clean up on long-lasting performance with the

cus? Nikon has added a power manual environmentally-friendly K&N Filtercharger®.
focus, activated by an oversize lever Ordinary paper air filters hit the junk pile when they
““Eﬂﬁ?téﬁﬁm&my the get dirty. But with the American-made K&N
RAF with imare to:come in the T Fil!erdlw_gu, just wush_i'l, re-oil and reinstall to keep
ture, The standard lens is the R- enjoying its many exdusive features:

UW/AF Nikkor 28mm £2.8. Under- = 10 year/1,000,000 mile warranty®

water, it foeuses as cloze as about 10

in. and provides excellent coverage ™ Unique oiled cotton and wire mesh construction

for most environmental shots. How- = Up to 15 extra horsepower

ever, don't attempt to fmu}:: ﬁr};:;]i lgrﬁ ® Street legal

above water—it won't work. ! - .
lenses wider than 35mm are used un- LF! "I: ma’m M and dean. Go with the
ﬁe;water, th&: different Tl':ﬁam{m of W ercharger! %

ight causes distortion. The water, in

essence, pressures the front of this K&Q

wide-angle lens to complete the opti- N

cal formula for sharp focus. In fact, .

the lens actually reacts to different Call 1-900-773-7300 sl wuter s e 537370 b mare iformation.

bl by ot mall. Prices lrom ST150. "o compliels warranty bos doinih

pressures at different depths, and (.89 pu mbmute]) DCF's ol s v by ATLT. P e probless? Call 515-170-9600

moves slightly in and out of the cam-
era body to adjust. This system is rat-
ed down to 328 ft.

The same goes for the 20-35mm The High —Tﬁ‘Ch

zoom, a truly remlg.rkable ]%ns that al-
lows for a great degree of composi- : - - .

Lt \Weight Loss System.
while getting your composition set, =
there's the danger of kicking up silt, There are weight loss programs for the average individual. And

which can quickly ruin your picture. then there’s NordicSport™ Ski, from NordicTrack. The high-tech,
The zoom :ﬂ!uws vou to remain in one world-class way to lose weight and keep it off. L
Epﬁlt. It focuses as close as a little over For good. T Sl
11t. Weight loss never felt so . Our state-of-theart 147

The real jewel in the crown of the mﬂm construction fmfn:. the dems‘]’;un Sk L
lens offerings is the Micro-Nikkor to move and react to vour body's motions to provide
50mm lens ($1535), which can focus as the most authentic sport simulation for the most vigorous
close as about % ft. Combine auto- total-body workout. It's 2 ski motion so smooth, so real, so
foeus with a 1:1 (life-size) capability, challenging—you'll hardly notice the snow is missing.

and you are working quickly and ef-

fortlessly in a truly mysterious and And you'll burn up to 1,100 calories per hour according to

fascinati Im. This | k fitness experts. That's more than you would on exercise bikes, ’I'
RECINRLLIG TOE . i1k \GRG J0A.CO8 stairelimbers or treadmills. You'll burn fat and increase lean \
nigh-on impossible shots easy and al- muscle tissue, raise your metabolism and tone your entire A

lows you to get eyeball to eyeball with in as little as 20 minutes, three times a week.
the amazing creatures of the deep. By hody tn s o e

the way, you can shoot with this lens Experience NordicSport ™ Ski. The one weight loss program
above water. you can stick to, succeed at, and enjoy.

To make flash easy, Nikon has add- Call today for a 30 day in-home trial!
? :lhe SB}hﬂébSpeidlight 331532, in- d - t

uding cord, brackets and arms) to |E
the mix. You can work the flash in any I'r—" 0 r I C S p O ri. 2
number of ways—Matrix-balanced by Nortrofrack

fill blends the ambient light with flash For a FREE VIDEO ext.
exposure on the principal foreground and brochure call, = 67TH2
subject, center-weighted TTL is for MordicTrack, Dept, #67TH2 , 141 Jonathan Boulevard North, Chaska, MM 55318

automatic flash that concentrates on £ 106 NordicTrack, Inc., A CML Compamy = Al rights resernved.
{ Please turn to page 106)
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or a FREE Information Packet:
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SAVE $$%, ENJOY FAMILY FUN
with VACUUM HAIRCUTTER

As seen on TV, now for less
Full money back guarantee.
Mail today 3§ $89 plus $5 s&h
Robocut Co. POBox 9596, Fi Collins, Co 80525, U.S.A.

call now 1-800-825-0139, visamcpsc/con

all lengths. Tapars, layers, fesihers, collects
clippings. Graat haircuts sasy. You get all
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Thousands in yase from Egypl to Japan
MADE IN USA.
ihe ariginal since

Robocut, 1985
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& Excallenl Tof pala,

# Lighter, only 1 oz versus 21 a2

to:

Mever nesd & harbsr agein. Doas all slyles,

As seen on TV, now improved:

{(Continued from page 105)

the eentered subject, and manual eon-
trol can be used when you want to con-
trol shutter speed and depth of field
more critically when usirg 3

There are also some flashy tricks
available. You can set the flash/eca-
mera for rear-curtain syne, which,
when set with a fairly slow shutter
gpeed, can make a natural sweeping
motion appear in your stills. Or you
can use a second speedlight for even
more creative control. You can even
trip the camera from a distanee by fir-
ing one flash at a second camera-
mounted flash, via the wireless

“glave” trigger. This can come in

handy if you want to photograph, say,
a shark feed from a discrete distance,

The tripod-socket on the base of the
RS/AF lets you set 12: the camera vir-
tually anywhere. And the various
brackets and arms can be configured
to virtually any angle of flash cover-
age.

Measuring wetness

Just how do manufacturers rate their
all-weather and underwater cameras
for resistance to moisture? Though
most people won't be diving to the
328-t. depth rating of the Nikonos
RS/AF, many use those so-called all-
weather cameras when fishing, ski-
ing, boating or even just hanging out
at the beach.

When Pentax recently announced
the world's first weather-resistant
zoom compact camera, the 1Q Zoom
90-WR (38-90mm), we began to won-
der how these cameras are put to the
test.

Believe it or not, there is an organi-
zation that rates such things—the In-
ternational Electrotechnieal Commis-
sion, based in Switzerland, According
to its International Standard for “de-
grees of protection provided by enclo-
sures,” there's a 6-point secale, start-
ing at No. 1 for an “enclosure
protected against vertically falling
water drops” through No. 6, “protect-
ed against powerful water jets.” The
tests themselves are stand-
ardized—for example, to achieve a
No. 5 rating, a camera must be able to
withstand water sprayed from a
6.3mm-dia. nozzle at a rate of 12.5
liters per minute for at least 3 minutes
from a distance of about 10 ft. Quite a
soaking,

How does the new Pentax rate?
With its numerous O-rings and low-
rigidity rubber packing around the
lens barrel (which is what makes for
its ability to be both weatherproof and
offer a zoom lens), plus a water-repel-
lent filter on the grip, the 1Q Zoom 90-
WR ($405) qualifies for the aforemen-
tioned No. 5 rating. ™
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EXHIBIT | Continued from page 42)

alize in the form of Jimmy Clark's
1965 Lotus-Ford, the first of the revo-
lutionary rear-engined cars to win at
The Brickyard. The merrymakers are
represented by a checkered tie, a
checkered seat cushion and a 1971
copy of PM's annual racing guide.

Commercial sponsorship of ears
quickly became big business as com-
panies realized that advertising the
products used by winning racers
could sell tires, gasoline, motor oil,
spark plugs and other automotive
products.
ments from PM’'s pages are repro-
duced in the exhibit, including my
personal favorite—a 1934 cartoon
with the following exchange. Specta-
tor: “You broke every speed record
from 200 to 3000 miles with Pennzoil!”
Driver: “Not even castor oil has ever
gone so far so fast.”

Whether you're an Indy driverora
Sunday driver, you'll find something
your speed in the “Possible Dreams”
exhibit. In its zeal for racing and re-
cords, PM did not forget that differ-
ent people experience the thrill of
?Eeed at different rates. That's why

e museum's exhibit planning team
also included a sampling of the every-
day thrills to be had on the highways
and sidewalks of America.

“There are thrills in motoreyeling
that no other sport can mateh,”
claimed a PM ad for the 1937 side-
valve, L-head Harley-Davidson mo-
toreycele on exhibit. “The thrill of
flashing getaway. . . . The thrill of
eager power, . . . The thrill of road
mastery.”

Near the Harley is another motor-
ized wonder, the 1915 Autoped. With
2 hp and a 35-mph top speed, the
world’s first motorscooter was pro-
moted as the perfect vehicle for mes-
senger boys, society social calls and
ladies' recreation. A 1916 PM photo
spread titled “Women's Interests,
Ideas And Activities” shows two
women racing their scooters down a
stretch of Long Island beach.

Visitors can also see that mechani-
cal marvel of 1957—motorized roller
skates. Strap on a 19-pound, 1%-h
engine, grab the hand-operated accel-
erator and speed away at 17 mph. The
chief thrill? No brakes!

“Man’s Quest For Speed” does
not—and cannot—tell the whole sto-
ry of racing, record breaking and fast
fun in America. But we believe it cap-
tures the essence of enthusiasm that
lies in the heart of every kid with a
bike, every lead-footed driver and ev-
ery Saturday mechanic who was ever
per=uaded by one of those speeding
covers to pick up an issue of POPULAR
MECHANICS. ™
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$2 DISCOUNT OFF YOUR
MUSEUM ADMISSION

This offer is exclusively for readers of Popular Mechanics. (et &2 off the
reqular price of admission for vou and everyone in your party when you
visit Henry Ford Muzeum & Greenfield Village and the '1"!17‘:1'1:‘&'? Dreams®
exhibit in Dearborn, Michigan. Better still, maks your visit o mini-
vacation. Hotels in the ares ean accommodate any budget, Call Henry
Ford Museum & Greenfiold Villape today for vour 2 discount vouchers
and free information on cost-saving hotiel packages and other things to see
and do in the area. The toll-free number is (B00) 343-1029
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Sefect Comfort's unigue air cusiion design
comforms ,H'J'Frmv to youer body's contours and
provides ol body support

Adjust firmness

to your exact needs

S elect Comfort is a revolutionary

air sleep system that allows
you to choose your comfort and
support level simply by pushing a
button. In seconds, you can set it
extra firm or as soft as a feather bed.
And because there are dual air
chambers, your pariner can do
the same.

Innersprings create wncomfortable pressure
points and provide wneven support.

Select Comfort Wiaterbeds can bend wour sprne unmaturaliy,
pmt’fﬂ!ﬁ SHPErior causirg a “hammock effect,” y
sHPPﬂ .

To find out how you can get
a better night's sleep, call for a

FREE VIDEDO AND BROCHURI

i
: ""." Select Comfort's unique

£ air-cushion conforms
3 " perfectly to the contours of
vour body, It provides total

1-800-831-1211
" body comfort and total body [ = e - - - - - -y
1

support, regardless of your Please send mea FREE
weigll?ltpzr shape. And because Select I:l YES! information packet and videotape. i
Comfort provides excellent spinal Name
support, it helps people with back
pain sleep better.

90 Night Trial Program
WeTe so confident you'll sleep better
on a Select Comfort Sleep System
that we offer a 90 Night Trial
Program. We guarantee you'll sleep
great If you don't, we'll gladly
refund your money.

"What a hmkrhm:gir in sleeping!

I no longer toss and turn to find a
comfartable sleep position.”

-R. Johnson, Valley City, ND
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Broaklyn Park, MM 55428
1-800-831-1211
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a Slarter Kit, onby 529 95 plus 52.55
mnumu ||L residents add 51 87 tx)

ng‘ PRS2, 348 Nevth 301 Ad., Box 800,
I.Il:lill.-. I-I.I'I B B00-223-4103

CABLE TV DESCRAMELERS
TECHNGLOGY N CABLE EGUIPVENT

. JEFH:I.D «PIOMEER
OCOM » ZEMITH
= SCENTIFIC ATLAM A = OAK

FOR OUT OF THES WORLD PRICES CALL
WORLDWIDE CABLE

1 800-772-3233

FREE CATALOG AVAILABLE
1291-4 POWERLINE RD., SUITE 109

POMPAND, FL 33069
MC 7 OO0/ VISA Mo Floride Seken

MOLDS =

t"r-:m.r
for making Omamental Book
Concrete Items only
Book about Aluminum Molds 310

Incluging over 425 designs,
prices and produchon trade
secrets from the worsd's

largest mald manutacturer,

CABLE TV
DESCRAMBLERS

Converters, Accessories.

S
Ftiniog (800) T77-TT31

Lowest Prices
FREE Catalog:
BE ALOCKSMITH

profits. Earn quickly. Full or part
hmr_ llhnnl,l'lauy Dio real jobs while you learn.
All Tools—Matarials State of NJ

Approved. Send name and address for FREE bookc. No
salesman will call,
LOCKEMITHING INSTITUTE, 110-082
116 Fairtield Road. Fairfield. NJ 07004

TV DESCRAMBLERS

BEST BUYS BEST SERVICE

BULLET &

CABLE TV TESTED
Cabl pr sarud fod your FAEE
Wholesals catalog

ML EeG 7= 1.800-835-2330

Discover the fun and excitement of bullding your
own 100K TBM compatible personal compusier.
Choose from one of our siandard products or design
youir machine using our custom kit option

‘Weolferafull range of ZR6, 386, and 486 based kits.
h All kits include: manual, instrectional video, one
yearwarranty on parts, Microsoft MS-D0S 5.0, and
access 1o our iechnical support hatline

Call today: 1-800-798-6363

PC-Budld Computer Kits, A division of Discovery
Curve, Inc., 40 Grove Street, Wellesley, MA 0218

|
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CABLE TV ““BOXES”
WHOLESALE PRICES! Do your .;ill-'“rmluLnrr” r1|| Joi

CONVERTERS » DESCRAMBLERS
wenore contaoLs « accessones I eﬂ!nfﬂunsm' MOWER!

OWN A MACHIE SHop [jFEPE Sy

Easy to use! * ]
| The DR®* COUNTRY LAWN MOWER
FROM $9.95!! CALL NOW!! R Save MOSY! | | | \ows FASTER tuanordinay
walk-behind and mulching mowers...
N As low as EQQE almost as fasi as a rider! Mows up lo
114 acrelhowrwhile you walk
brizkly and geil a greatworkoud!

—BEST WARRANTIES—=COD'S -
— IMMEDIATE SHIPPING— : E‘Q&ﬂ et habiad e
I over regular lawns, rough aress,

For FREE Fact o o
LAKE SYLVAN Call: i B revaseimidymingoi |

L

—GUARANTEED BEST PRICES—

1-800-345-6342 oo | | | wiow clogsing

SALES, INC. ARYE dut B LIFETIME GUAR-
1 (Ask for opacator B11) The Dabas, OF 97058 ANTEED deck and steel
1-800-800-4582 pHone oo

1-612-895-9454 rax

& COVERIT MANECVER. < JP8
QG nsTanT caraces,  ERVTETRM 4 4

| e SAVE! o FACTORY WHOLESALE!
. ¥ B

Swieal |
wihkeals
EINGLER FUEL INJECTION
TEMPU TS0 Ty, W 8004 _|ZI11|I-..'.1IIS. I : iy, R TD'LL Eﬂ%lé
e 4 cx ACIKD FUEL INGECTION Mows 20700 257 wide_ _"'_' — — — 1(809) §47-0300]
- Please mail this ﬂ;t'lm _|} for complete FREE i
| DETAILS of the DR® COUNTRY LAWN MOWER |

including prices, specifications, and “Off-Season" !
Savings now in effect.

| Name
| Address
ot _,'._m_mm . | City Suate Fily
e Tine ey e S | Ta COUNTRY HOME PRODUCTS®
Depe 37208M, Ferry Road, Box 89,

g g Yy e e S
Ll TR e el
Mhl s oy L Chaﬂutlr. VT 05445

BIG PROFITS IN
VIDEO REPAIR!

i fowies A uJ:I'I I.' ha h'né |
im iy, it Fusl lien, Mele wuaga | -'s tyail ehve M =5
angeny Shgped m Handbook/catalog 11I'II PO

ht

: gy&m uide ararng
- 1-800-350-0256

(80%) 652-0255
- FAX: (205) 652-2190
¢316 Channal Dr. Ventura CA 83003

L — — o080 CHP e = =

eI DT Work rrom soMe-Earx $85 HR!
BUY ONE AND WE'LL MAKE L;*L}ZEMEMMEM Ehiowr you With the tens of millions of VGRS and
purchased over 528 milllan worth of redl eitate Camcorders in use, there
YOU AN EXCLUSIVE DEALER in fust twa years and haw you can: currently is a ol
5'- heel i : E"'“” h:;;ﬂmmuﬁmﬂ trained techs to perform cleaning and
winee repalr jobs on these lar devlces...
Max:: = ATV ||| ‘Esestimme | | S
Amphibious = Y * buy feal estale for J0% 1o S0% of ils true own highly profitable, ;
l '\ 2 and 4 :iﬂlrg-:‘;un VT il:l:l pages of easy o m.lﬁu‘ras; mals miclng
L k - s
Eipsn 0 e N near..
I models | MC, VISA, AMEX aceepied of send your check b 85% of all VCA
{Z1-years-ald an o il
Camecorder
No Money Duwn As fow as $110 mo. ¥ Fay1 100 Noxi | | maltunctions
Call Toll-Free 1-800-255-2511 are due 1o o slmpld :
{From anywhere in the US. or Canada) | or gleciro- 1.1.~ﬁn“1nu1
Recreatives Industries, Inc. fairs: vou need not spand H%:S::‘: Vo
monihe or Bven years o
60 Depot Street, Buffalo, NY 14206 compllcated study befora starting paid,
pro ional service work!
Let 'lﬂuin'a Training Program show you how!
cABLE TV o 1BO0SIT.0589
DESCRAMBLERS Get the very latestin home —— —————— -
Jemoid-Saentfic Atlana-Oak- Zonith- Tocom design and building product VIEJO PUBLICATIONS, INC.
mrnrrlmulun Jg::; E.ﬁ:ﬁ:ﬂ i 4470-107 Sunset Blvd.. Suite 600
\datariais Lists svailabie l i Los .-3.‘¢FI1I::|'T']|:\. Ca ""EK_J-?_ " , I
CALL TOLL-FREE s Hipsh me yowur FREE OFPURTUNITY KIT soday
1 322 l . {Check appropeiale box I
OV PLANERE NG, poprax | | | 3 Comeoir epse [
‘FSETSW ina Rd., Ste. 110, Ti AZ a1 =1 Advanced YVCH Repair
I e ucsan, AZ 857 l ' 2 Fux Machine Repoir l
Encigsed is $4 tor the llias:l issue of HumeF‘Iinn!rl I Name
Name : e —
Adcras e !
I City I l City/Stale . Zip — ]
5014 So. 108th S #1131 Omaha, NE 88137 L State r_ﬁm-__ljpﬂ“__j A G A e
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Automatic Lock Opener
Opens All Tumbler Locks in Minutes
$59.00 ea.

Pad Locks
Car Ignitian
Daors
Safes

Eic., sic

N\

Developed by CLA for quick entrance laaving
no trace of lorced entry. Legal in all States

“%"  CYRUS, INC.

‘Girr) e 1569 Salby Ava

o St Paul, MN 55104
A rPs  1-800-486-38T1

LIFETiME
WARRANTY

REBBER -BAND GUNS

/ — =

| 59.95 BANDJTPISTOL
BAND-IT Single Shat - §7.95 |
HEAVYDUTY  Double Shat - $8.55
!.'ﬂllEilﬂ-T EXTRA AMMO - 50¢ Peg. of 12

/" BANDT SHOTGUN

Mﬂﬁi
NEW =~
Light Whight Sling- Shat

Your Choice
ANY THREE - $23.85

5795
The BANDHT Products & guality
if
wooden products beautifully canved et 4000 s d Harsing
hd sanded 1o & smocth finigh, Aiow 4.8 Wy For [inéiwary

FUN FOR THE ENTIRE FAMILY | sors crocs or oy e 1

CONVERTERS
DESCRAMBLERS
TEST MODULES

Se Habla Espanol
BEST WARAANTIES/BEST GUARANTEES

#1IN CUSTOMER SATISFACTION
FOR FREE CATALOG OR TO ORDER CALL:

1-800-833-2915
1-800-TED-HEXS

For Technical Assistance or Inlormation
call; 407-336-8538
MU-VUE ELECTRONICS
1861 Savage Bivd., #105, Por St Lucie, FL 34953

R.L. Pettit = PO, Box 1258 - Paim Harbor, FL 34682

Fly The Kitfox .

BUILD YOUR OWN AIRPLANE!
2 SEATS

Kitfox is sold as a complete kit. it's
the world’s finest airgraft kit. A com-
prehensive builder's manual leads you
step-by-step through construction
nuickly

Wings fold in two minutes for garage
storage. Kitfox is fun flying at its best.
Floats, skis and tundra tires are avail
able. Uses auto gas. Take off: 75 cruise:
80 mph, land: 27 mph, rollout; 150°

Complete information: $10; video:
$15 (520 USD overseas). MC-VISA-MX

Denney Aerocrafl Company
100-M N. Kings Road, Nampa, ID 83687
Phone (208) 466-1711
FAX: (208) 466-7194

1o

x/ﬁf ACARY

L "'"iTI: qu -E:l..l

4G YDUR TURBO!
TRLIETION INCLUDFT

ND | OR DOMPLETE IN-HOUSE
"LBL'L"" WG _-n.r—l."i‘r
& TS AVAILABLE FOR s OF ALL DOMESTIC 4
IMPORTED OEM T 5

& WE LISE NOTRHIN A QUALITY AUATS!

SEND MFDHIMCATMDG

: =l
LIRE0 LTTY 719 ssosas

- TEIT W UTELLA. AE. DEFT PRl OFGSMEE. O T

DON'T THROW AWAY THAT USED
COPIER OR PRINTER CARTRIDGE!

Cotn 1 S1088
ey - E LASER PRINTERS
- RRALnNg — e aw ay
MORACK | 51995 |

IKCORPORATED Dvder o information ’”"M 'T"n"“'
1 Wheadis v
Pt 2045 S FAs oy oy | $29.95

——Woodcraft—

“The Best Portable Bandsaw Mill..,"

w (b o Sawrmall & Very Profitahle = O Hand & 508 Woog
w Comyibetely Hyikraulic, Fait o Huggged Design = Sore Mill for Lem §
Gl o wrily for yoser Brochen or Video
HLQ.— 155064 6 Ave
Surrey, RO CAN VIS 4N0* Tl (0453500121

Alabamas
Wisoonsin

205-F07. ADFT
TIF-A%4-AR55

Satellite-TV Ralzlz=s

100" Safisfaction
Guaraniss

56 Page
Catalog Eu\ur 3 Guide

= All Major Brands |
« Complete Sysiems

+ Accessories.

+ Huge Savings

« Easy Instaliation

« Complete Intruct.
Lef Us Halp You Selsct |

Your New Sateliile TV
Entertainmeant Sysfem

Over 40,000 Satisfied Customers
# 1-B0D-334-6455
i) DUB-TIOSE Faa EA-TI-TD
SKYVISION INC®

1020 FRAONTIEA DAME
FERGUS FALLS, MN B553T

INSTALL OR-UPDATE YOURSELF!

WOOD HEAT

WOoOD FURNACES
HEAT YOUR ENTIRE HOME
, EIIJ 'I-E'II-JEH?‘H or Write

: f T e

230TA H’H"I'!'H
GRAMD RAPIDS, MN 55T44

ARN $60,000 YEARLY |
] Fepairing (not replacing) stone damaged wind- |
| shieids and plate glass, Leam how a 3 minute
repair can aam you 51200/ week!

|| cALL now! FREE REPORT! 1-800-695-6224
NVS/OPTIKLEER, LYNN, MASS. 01804

GO ANYWHERE STROLLER
GRAVEL ROADS SJOGRING
GRASS O THE BEACH
CONVERTS TO DISASSEMBLES
BICYCLE FOR EASY
BUGEY TRAMNSPOAT
PLANS ; JCJ DEPT. C
INCLUDED P.O, BOX 16T
COMPLETE PLANS$10  CLARKSVILLE, VA 23627

# 4 % - PRESENTING # & & &

wxEEw STARRING "o www
, HAMLIN, OAM
APIDY DTHER FARSTILA MAMLUFALTURERS
® FINEST WAREANTY FROFLAL AMILASLE
» LEALEST RETAIL | WHOLFRALE PRICES (N LLS
= [DRDERS SHIPFED PR STOCK WTTHIN 14 b
» ALL MAJOR CREDST CARDS ACCEFTED
FOR FRET CATALDG oday 1-800-345-8927
rom AL inFoaMmaTion 1-B18-TO9-9937

PACIFIC CABLE CO
T325% Reseda Bivd., Depl. 1765
Reseda, CA 91335

, INC

« HELICOPTER 305

| iy ]
i .l?-..1"|||||r|.-| —

-.'_-— |I DHDEF‘ I.r‘_'l'nI
-M:'m ‘a_ .151433?9211:11

BUILD A BIKECAR

Tie &maring Mini Car You Can
Builg wilh Bicycha Parta!
Electric Molor and Pedal g
Powered! Fun to Orive!
Engy 1o Bulkd!

Fully illamented & Depied

PLANS 511.95
L s du s o T e

P.O.BOX 72, DEALA FL ﬂaﬂ?ﬂ

WATER BALLOON LAUNCHER |
120 YARDS!! ONLY $12

« FANTAATIC DUTDOON Fus FOS ALL Q0N
TO QMDER: Sl Tad Frew
| 1-800-441-1047
WIRAEE - o s Chea i
BLANTER - 13300 cenaca Or, W, FL Mane
Ewary Draar Ghgpad Rt
MassnUSA RDOOFEH

EASY TD USE

INGERS! /522
= VOCA _H
Backgrounds
F| un Stamdard Recoands s with the
Vacal H:mm-lm Call [er Fres
1.1r.nh.\;| & Demo Recoed
|JD-||-!E-IIHI Ext &1 __J

bul';)ll . Dheget FML 1
Iil-_g'hhul!-l irlul

Lighuznia, ﬁ-
24 Mo
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LARGEST SELECTION
HCDLMT
b4 PRcsy

L-I AlR REMOVAL SYSTEM L

FOR WATERBED MATTRESSES HEW

+ Erpm wamrsed compmmiy

v Easaly mrrrarees ALL gz b LY \//

* ol janr i Ty e e i » [ placn

+ Pusied « Dsad bl pagres tases $1! -'“"
Spucily-sloos 2
Rirgion nisws = King, Gharen or Sapar Sargis

Boh-uibe s + K. ot =r Dhisebe /_f
Chacih e b0 1o JOMBAN IRNCVATIONS e g
P2 Ban VT Plast City. FL Y1368 i (T

VOLKSWAGEN
RESTORATION PARTS
WOHA B TYRE 3 N SLNROOF
AABITGOLF B COSVEATHME
FREE CATALOG
WEST COAST METRIC, INC.
(L]

RAD ACTION BICYCLE SEAT
MO PRESSURE ON THE

PROSTATE OR TAILBONE

“ NO RUBBING
ko * PLENTY SUPPORT
' w  For More Inle Call
A 609-893-0666
Rad Preducts Inc.

Box 103. Browns Mille, NJ 08015

TELESCOPEST WHY PAY MORE FOR LESS?
B Astronomical Talesco Enmplme
Ready-to-usa. Only 52? Othee
sizes availabie, Send for free
34-page packe? Bielescope tester
0. Box K, Deot. M.

l:lﬂh“h. uaes-:a F'I'l:ri&i?14| £55-4521

T B L l',slrl.lrl.-T|.l P B e

o) = Wl r,r.h.-.-..*..l_p
WLTRALIGHT WO LICERSE AEQURED
CAURE B WP BOW ALY & P
[REE DFF 15T « LARD I 15

I'"""'""'""'I

Great money in WR repalr'
Home study. Lasrn high-profil repa
without investing In high-lech Inmumnu

FREE BOOKLET: B00-223.4542.
Hame
Address
l City Stote__ Tip
The School of VCR Repair, 2245 Parmetor

Park, Dept, WJ126, Atanta, Gaorga 30341
- -
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ey ek o™ HELICOPTERM

rd.malgrmnurf

& Slmpis e -con ussmbly @ Mo
Eippus mesddsd m Sevorad hedicopees
b & plass pedalie o
w By i 4.9
J Ewparimariir e 5
il Mew CEid i

N
AL 0,06 HEL
SPECIALT All 3 items: Daly §19.95 P"" 1>
848 B} palage. Foiwiis bdd ¥

Control Water Weeds

Amazging Underwater Harvesting Tool

the Wﬂl‘Eﬂ WEEDEH Harvester
{ SIME ||'. :'_: wadn | .I .-.:: l.l :: h

H-'ﬂr.lujm.‘ like a l'll.-dqr
trimmer underwater. ” i
1 0w write boday |
I[.'IJLL I'REE
1-800-552-1217
Raterside Froducis Corp.
P.C. Bon BT6E
Lake Mahopac
Mew York 1054 1
Satisfaction
Guaranieed

ar money
back| -

TELEPHONE LISTENING DEVICE

Faor ieET sy L

e

B iR pIwd BRLE Y
korw Zoevwsty bebwewn arg cmasiie o ge
TCFRF I P SHERRIRE WM ST el
PSRy P [P A pviwetnd Begod, i
W W e DS MM AR
- I RLTLHT ]

519.9_5-:“ e o

Super Powarful
FM TRANSMITTER
Maty WEE D owe g TR oM HESETEEY
Egrumiy up be % e foary PV nicw Ly @

H Tew .

e e e U Coanp PO B
Pl PR D Sl aures FL BRG] D00 0K,

Apnierim B o3 W T RSeey jasl e |
For Gy of TEALTRY il SOShe aa
s eaty wm ecue 00 BF G

Gl 407 T 1000 or merad § 1988 & 11.08

FREE CATALOG!

All the tools you need
in one handy plaee

» The “Power and Hand
Tools" Sears Catalag has
# huge selection of toals
featuring Craftsman
pencllicts — work
benches, precrsion &
waood canang tools, dnll
[rEs5Es. ard more

® Easy 20-hour peder- :
ing and fast delvery EEESSe
$id yaier hame ar whersyver you wirh

P

Whail ibe Coupon below o cail tofl-iree

1-800-366-3000

| AHRCAAOGE T30 |
SEND T0: SEARS CATALOG :
P.0. Bax 7003, Downers Grown, L B0515-8003

E YES. Please send me my FREE “Powser and

Hend Tools™ Sears Catalog @ F 349 6T 33340

Marz

Bddpeay . —

Satislaction Guiswilssd of Yoor Mosey Back
G2har Exprinn December 31 15652

©r 1992 Saany, Rosbuch naa Ca

Do-lt-Yourself Kits

| ..,ﬁ&ﬁ ObdrsandFumrture

- Also Assembled
and Finished

W Grandfather

Clocks
Mante! and Wall Clocks

W Cunos Tables, Chars,
Desks, Cradle...and manel

W Sosd 347 Black Walnut,
Cherry, or Oak

WHairloom Quality

W Sokd Brass Wes! Gaman
Movernents and Dials

EMoney Back Guaranies

A - e ’ &
| am —
5 mlﬁn;:rsei Kits
st 1
nis urni
e cOLORCATALDG 4
Name
Street _ R _
City
State —____Iip —
o Pigase Prnt]
I.E'I:.ME'!!‘II\!IHNT
‘Wiond s Langsst Marsfackew of Grandtather oo Kirs
4408 Emperor (ndusinal

Furnope Aabams 355X @ Phore 1-205-G28-T316

[

——
TECHNIGIAN!
CAREER TRAINING IN:

= AUTOMOTIVE = DIESH
» MARINE
= AIR CONDITIONING,
~ HEATING & REFRIGERATION

Learn with actual Hands-on
Training in an on-the-job
afmosphers

= Al Tools Provided
* Associale Degroe Programs
# Job Assistance While Training
‘»Financial Ald for those who quabity
» Appeoved for Veterana Training
« Geaduats Employment Assistance

Campuses localed in:
ARZONA, ILLINGIS, TEXAS

CALL 1-800-528-1202

¥ onicoronts . .

l O MALL COUPON TO:
LMIVERSAL TECHNMCAL
INSTITUTE

I3 W, Waldon, Phosniz, AT
BSOTT

Mames
Address
City Stole Tip
Ph{ } Age
pm i

1l




NordicFlex Gold:
The Fastest Payoff In

- Strength
¥~ Training,

While Soloflex
owners are still
paying for their
machings. you cin
be enjoying 4
stronger, well defined and

more attractive body with

NordicFlex Gold. Stdies prove a
NordicFlex Gold workout is up 10

41 faster than Soloflex, puus -

it costs s less! Build [ e |

your body now with 4

NordicFlex Gold! .
Call today - '

for a 30 day
tn-home irial!

NORDIC FLEX[« = =1

by NordicTrack

FREE VIDEO 1-800-445-2360
and hrochure EXT. ik 1H2

Poarvie Tl Dept. S0 LHL DU1A Jonnatbuan Dbl % 1 sk, W% 53514

' FLUSH UP Tou_tﬁ
To Above Floor Drain ’

Install It Yoursell - .llwhn

Ne Digging Up Floors [
Wrila McPherson, Inc., Depl, 16

| Bax 15133, Tampa, Fiorids 33884 |

CABLE TV DESCRAMBLERS
* CONVERTERS *
and ACCESSORIES.

E MONEY.
SONT RENT!

PANASONIC, JERROLD, OAK,

PIONEER, SCIENTIFIC ATLANTA
AND MORE. LOWEST PRICES. FREE CATALDG,

“Coupany ' (800) 234-1006

Hathing over, under of bahind the sar.
Ho Corga & Mo Tibss & No Wires
&In‘nph;l-p-—ln fI,IhFull—mm volume control.

YOUR FREE CATAL OGrbtS R oot Yo
RHODES HEARING

20131 Ohio S, Brookport, IL 62910
deHEﬂh:rﬂ-’day"

STORAGE BUILDINGS
WORKSHOPS & MORE

MANUFACTURER DIRECT
LIMITED OFFER

EASY DO-IT-YOURSELF CONSTRUCTIOM
PACKAGES INCLUDE STEEL
FRAMES. SHEETING AND NARDWARE

30 x 36
Value 8,181
NOW 83,169

36 x 48
Value $9,763
NOW $5,018

40 x 80
Value 513,842
NOW $7,283

4Bx 72
Value $18.875
NOW $10,318

Some Other Sizes Available
P MBRACLE T:{155"

1-800-843-8275
FAX 612-544-1835

MAIL THIS COUPON
FOR FREE FACTS! 1

r
| TRAIN AT HOME |
FOII’JII ETI'III CllEIE

Rush free facts and color brochure on how | can
train at home for the career | have chosan. | under-
gtand | am under no obli and no saliesman will
wisit me, CHECK ONE BOX OMLY!

ASBOCIATE IN SPECIALLTED

I T Baminess i _ Indusiral Engneanng

waith aplisn in iling

— Mpplied Computer Soance [~ Bectronics Technalogy B
I | Hospifaley Maragarreni = I

O T Ao Tl A
_ Progamming T Child Day Care | WildifaForestry
I % _ Corsarvation
Presgramming I R _'Mrnuliue
rveying Spocal
~ Persoal _ Mupping [ Diessedl Mschanics
Lomputer | Cotering/Gourmet [ Elstirician
Somcislisg __ Cooking | Intericr Decoraing
T (Compm-Asssind Hw;ﬂm;mﬂm
L3 W 1 5mal Busvess [ Gun Repair
= High School __ Management L Phatography
= Seoreta » fi%a‘ﬁ mnlm
= ; , S0y wiling
l_lﬁuﬂr.llmmw __ Reirgaration —| Dressmalarg &
__ [efice Agsistam PG Repair _ Desgn
i Legal Secretary | Elactronics _ Fonst
L Fashion | Agand | Santing Your Dwn

Mame Age

Addrass Mgl #

Clry/Stata Tip
IM{ |

L mwmmmmmm:uﬂ
I I N S S .-

Dratar
fren: MASTERWORKS @ PO Box 511-F ® Fallso

wAUTOMITE

Bﬁ:ﬂ'ﬁl E-u\- ] I‘\lh#rnuu o hsted

R--lwu-lwf Flfm

ﬂfﬁ

:unmmmm "" N
D‘“T-’F"muwn < " -

+ MO 20a?

Men

@

— Dion't have unprotected

DIVORCE!

Ger extemmr Aeljp from -
MEN'S RIGHTS ASSOCIATION
17834 Lyoes Porest Lake, MN 53035
113 brmge o & nrwTmagagme

@8 CABLE TV ==
DESCRAMBLERS

ALL TYPes 800-582-1114
FREE CATALOG
M.K. ELECTRONICS # B362 Pines Blvd.
Suite 276 = Pembroke Pines, FL 33024

FIRE P

restall mrnﬁhh&lum.rE I!'rom

from waliar heater m oF noarsst
Supply. Kil includes easy how-1o

ingructions and 2 haads.
$28.95 + S. & H.
Applied Techniques, Inc.

3400 W. 111th Sires! Box 219
Chicago, lllinols 80855

& OVER A FOOT LONG
HUGE DEMAND!

AT L DOK ARDUND TDU

Htdtra B-0-N-D, Inc.
1 (800) 347-2820

11151 Pigece Stest, Rvarsde OA B2505

@ CRACK REPAIR

anrrn
FROCESE

!iliEl ETOXN BEY oo yner oo
[aitacks, goorigoin, & LomE padiscas)
Amard Your Frosdy

Wilh & Ltk Picking Demonsiraton
'I'D\.H:ZI Sired nGn weys, e Lie pck
BCIRE (MRG0
©Y N dewce i to be ued

'IC\ denanE e purpcu-;unr'
T g 1 gt § o 47 pesd maiy 30 T8 i3 b adom 7 waees ime
Satvlactor Guarumess o el Refund
lils Martating {5 * MW Wasguvary b Dapl 3P ° Aemwils, B4 23080

SATELLITE TV

Call for FREE Catalog
All Major Brands
Lowest Prices
1-800-845-6664

817 W Division = M1, Vernon, WA » 58273

WEST COAST SATELLITE

COUNTERMEASURES Elmctromic Devices
Minixture Transmitter Kits.. 520,85 & up Voice
Wehicle Tracking, Towch Tome I-nuu:’mm.
Mmmnlmhm
CALL TOENTIFIER device » daxplayy callers phone number,
vlares phang sumhed wilh dite & flme of call. 24805 &

FOR CATALDG SEND $5.00 TOL..
P Baz 33T, I-IH-II-.II'I'HI.I 1'l'|lhn|-u1-|
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CLASSIFIED
DVERTISEMENTS

Dorothy Molan, Classified Manager

Karen O'Rourke, Asst. Classified Manager
Rates: $10.20 per word. 10 word minimum.

Bold Face Type—$1.00 extra per word. (First word automatically set in Bold Face Type at no charge). Gray Background—Flat rate of
$50.00 per advertisament. Centered Headlines (5 words or less)}—$50.00 per line. Our OCTOBER issue closes on AUGUST 5TH. (On sale
date is SEFTEMBER 15TH). All advertising is payable in advance by check, money order or credit card. Advenisers wishing to charge their
MasterCard, American Express or Visa accounts, please be sure to include number and expiration date. Send order and remittance payable
to: Popular Mechanics, Classified Advertising, 224 West 57th Street, New York, NY 10019, Be sure to indicate classification under which
advertisement is to appear.

Advertisers using a P.0. Box number must furnish complete name and street address for our records. To avoid delay in the publication of
your advertisement, pleasa send samples and descriptive materials with your request if your advertisement does not state clearly what is
being offered. For additional advertising information call 1-212-649-3167 or FAX: 1-212-586-5562.

NOTICE! WE WILL HAVE A SPECIAL "CHRISTMAS GIFT SHOPPING" HEADING IN OCTOBER, NOVEMBER AND DECEMBER.

AD CLOSING DATE FOR OCTOBER IS B/7; NOVEMBER IS 9/4; FOR DECEMEER IS 10/5.

SOURCES For MECHANICAL, ELECTROMIC PAATS.
Must for Engineers. inveniors, Hobbyists. §7.00. Sentient
Dasign, 4333 Coastal Lane, Loganwille, GA 3343

AICHES I REAL ESTATE As on T.V. - Mo monay down -
£5,000-515,000 each purchase - Build Power Credit - much
mane. New adition only $19.95. Riches in Raal Estate, 2030
Whipple MW, Bax 200, Canton, Ohia 44708

“SHARPENERS REPOAT™ Monthly Newsletier Vluabhe
Tips—Bources—Buy'Sell Used Equipment Free Brochure,
Skog Company, Depl PME, P.O. Box 22558, Minnaapolis,
BN 55422

“AMARCHIST COONBOOK™ Avadable again’ 525, deliv-
ored. Barricade Books, Bow 1401-X, Secaucus, K 07098

MAGNOSE and REPAIR your VCA. COMPREMENSIVE
MANUAL $5.55. 1-800-756-WVCORS. Parts availabie

SAVE THOUSAMDS Sell your Homa. (no fssa) It's assy!
Free |nlormaticn FS80, 1704 Moon ME. Sulte 8,
Albugquergue, NM 87112

HOW TO TEST YOUR PERSONALITY! Fres info SASE
Rusioe, POB 30753-PM, Tacoma, WA 88433

GET THE CASHI Loans sssured. Guarantesd booklat
3598 Widwood Enferprises, 5801 Chattswonh Foad,
Midland, GA J1820.

ClA CASE FILES - Company Business, a moninly newsiet-
for ducicateg to CUA activities raviews previcusly classilasd
documents. EVERY MONTH, ARTICLES ON: CIA weapons,
training, suredillance, lechnohogy, aiecirons communeca-
tiohs, global activities, curranit sifuations. 12 [ssues $25 00!
Chack or Wchey Oraar. Campany Business, 8038 W Sampis
FRoad, Juite 130, Margate, Flonds K065 305 TRE-E206.

“THE Divire Plan Of The Ages”, An Axd To Bible Study.
Free: Tucson Bible Students, P.O. 36811, Tucaon, AZ B5T40

MATURISM LIFESTYLE: FAMILY RECREATION. Maga-
pines, videos from anound the globe. infopak $3. Lifestyles-
FM, Box 661268, Los Angeles, CA B006E

| BTOP OVERPAYING! Any Magazsne Subscription! Lowest
Prices. FREE list. 1-800-5AVE-SAVE.

AIRLINER model ks and decals catslog $2.000 Alrfinars
Amenca, J014 Abelia Court #8, San Joss, CA 85121

FAEE HOME AUTOMATION catalog Hard to find prog-
ucls. unigue gadgets. discount prices. (714) G42-6610 Fax
BAZ-T180

SANDPAPER and Abrasive Materiais. Froe Catalogus
Thousands ol Hems. Jackson Tool Corp. 1-800-637-8538
1-T18-352-4330

AUTOMOEILES

AMATING! How-To “Secrel” Increases Engine Life
Free". FHEE Inlormatonl Sand MName Addmess
Summarton Press. 3983 So, McCarran Bivd,, Subte 446-208,
Aeno, NV B3502-T510.

STOLEN HOOD ORMAMENT? “Homameni™, Factary or-
namant with alarm, 566095 24K gold accessories BOO-48T-
s

WORLD OF INFORMATION Crvar 500 Automative Helptul
How To's, Tips, Restoration Hints To Make: Youwr Automobile
And Lite Batter For Only $5.85. AUTD TIPS, P.O. Box 711087,
San Diego, CA &21T1

5225 DAILY “CHROME PLATING™ Aulo Parts. Motorcy-
clea, lnaxpensive, aasy, (Frea) inlormation. Chrorme Fintsh,
Box 2285 Waldar!, Maryland 20604

RUSTPROOF Wilh Two Wires! Litstime Warranty! Box
10206-C, Malkat| 1299, Philippines

VAPOR Carbureior Triples MPG, Froe information. HAA,
Az PV, Bowling Green, MO 63334

PICKUP Truck Ownars Conves Your Full Coverage Bed-
linar Into A Instant Cag. Plans §19.95 Litishand Prods., Box
2060, Blasdell, NY. 14218,

STEALTH TECHNOLOGY
RADAR Abatemant Device-Prevents measuremand of your
vahicks spead-legal- Informabon 5300 or §18895 U5 (MO
Onky} + $1295 SAH: Stealth Technodogies, 1225 E. Sunset
Dr., Swite 500, Bellingham, WA BB236-3539

BIG profis buying/seilling vehicles. 3265 E. Tropicana
Suite E-255, Las Vegas, Nevada B9121. Monay order §20085

MO CAR PAYMENTS] Own and drive new of lale modal
cars lor the rest of your Ele. Change models whanever you
want Thousands already using this plan. "Pace New Car
Price Bogk,” $485 value incleded. Complele package
$14.85 W, Messmer, 31 Locust Lane, Florence, KY 41042

TIRED OF PAYING SO MUCH FOR GAST Pole Combus-
fion Sawves Gas And RAeduces Poliubon Up To 20-35%.
Patenied And Cuaranissd. $75.00 5/M $5.50 Or information
£500. Altom Deplt “Transhordar”, B58 Elmwood Ave. #200,
Buftalo, NY 14222

CHRYSLERS Al Carisle August 271-23. Carbisle Penngyhva-
nia Fairgrounds, &ll Chrysler fima market, car cormal and
show feld. See a special collection of Supersiock AF/X drag
cars over 25 expecied meet Dick Landy. Win a 1588 Dodge
Supes Bes 440 sin pack (Sunday) Cartsle Productions T17-
243-TRAS

UE SEFED Cars. Trucks, Boats, Electronica Te 0%
Savinga. Free Informakion (305) 434-3230

CONVERT GM G3amp Altemator o power-packed
100amp $44.95 1-800-658-47H4.

DAUG RAID SEFURES: Buy Dl Cheap' Cars, Trucks,
Boals, Computers Seizures, Box 51488-AT, Ontaria, CA
Firan

SAVE HUNDREDS! Do it Yoursell Aulo-Body Repair VHS
Bend $24.858 H-Max Productiona, P.O. Box 3004, Ocala, FL

TR

USED CARDEALER TELLS ALL! Filty sacrets for buying a
used car, Send $10.00 check and L3ASE, Mason Auto, P.O
Bax 279, Richmond, VA, 23034

GOVERNMENT Viehicies from §100. Fords, Mer-
oedes. Corvebties. Chevys. Surplus Buyers Guide (1) BOS-
BE2-A000 Ext. 5-20024

STOP RUST in Even Austed Through Panels! Cheaply!
Free Info., K.AR . Box 661, Aeavenna, Ohio 44266

CATALOGS

“SMALL EMGINE PARTS" catalog §1
Spring, Weathariord, TX 78088

Smith’s, 513W

RADAR JAMMER
“NO MORE TICKETS.” New T Makes Car
inwisible To Aacar Yat 100% Legal §185.00. Call Pharom
Technology 1-800-8AADARZ

SECRETS OF 200 MPG Carburetors rovealed' Plus slco-
hal fusl production! Free reports. BMAA, Box 875 Dept
PMBES2, Empornia, K5 68801 -08T5

DAUG SEIZED VEHICLES Mercades, Pomches. BMWa,
Cneap. Free Dataits Write: Drneg Siequres. PO, Box 2554,
Goletta, CA 93118,

“CHAYSLER MIMIVANS" 1984-91 Compuler Codes, Main-
tsnance and Troubleshooting | Dealer information pnd Tech-
nical Suppor Avallable $395 + 8100 SH HoRman
Entarprises. 1523 Eim Ave., Chesapeake. VA 23325

WS SEIZED Cars, Trucks, Boats, Electronics. To 9%
Savings. Froe information (305) 434-6230

CORVETTES At Carksle Aug 28-30, Carfisle, PA Fair-
grounds. Al Corvetie Flea markat car corral and show field,
See a special gathering of Callaways ncluding the Callaway
Speedstar. 1000's of Corvettes thres diya of lun, Win & 1973
Corvette Corvertibe on Sunday. Carlisle Productions 717-
243-THES,

ELECTRIC VEHICLES

BATTERY CHARGERS for 72 1o 120 VDC vehicles, from
120V 154 owilet. $450,00, CYBORTRONICS, 17 Hammand
Buite 408, Invine, GA 52718, (T14) 855-3952

{Continued on next page)
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ELECTRIC VEHIMCLES
RS oottt e’ [
ELECTRIC cars, conversion manuals, paris. supply
sources, newsletiers. The most complete E\V. Source 55.00.

Perlormance Speedway. 2810-D Algonguin_ Jacksonville. FL
310

ELECTRICKAR 50 MPH Hybrid Flans $17. info $3. Roben
Bucy. Box 28764, Dallas, TX 75228

AUTO SUPPLIES & EQLEPMENT

ALTERMATOR Genarator Febuiding Book.  Price
Hadelund Engineening, 7505 Barkenbine, Las Vegas. NV
Bo128

ENGINE OVERHAUL KITS: WHOLESALE CATALDG
52,00, Engine Servce Group. Dept. PM, Bow 13053, Lansing,
M AB30T

SLIM BLOCKER cusiom it thermal barnar for windshislds
Feflecis heal and ulravicket rays. Protects intorior, pro-
moles security. Info SASE. AB Enterprises. Box 261385,
Plana, TX T5026.

CAR JOMMN—Disposable Urinals, Filmioldup Pocket
Sized, $3.00. Brice, 112 Consalyes Stree!, Brookiyn, NY
1M

L
BICYCLE SEAT BAG: 58 V-Shape, Redasigned for She
Fit & Function, 35 Grams in Satin Coloms $6.25 + §1.00 5+
Specity Color—Black/BluaRed. Chack 1a: Transcend, 18627
Brookhursd, Suite 342 Fountaln Valley, CA S2T08

BICYCLE NAME PLATE. Solid polished brass. comes
engraved with The owness name. Only 5785 Lita's Gift
Shop, 415112 No, Mary Awve, Sunmyvale, CA BS086

'MEED HELP Figuring the Cost of your Advertissment??
Cail us at 212-646-3167 or send us a FAX [212-586-5562) and
wawr'll FAX Black with a Price Quote.

MOTORCYCLES, MOTORSCOOTERS £
GO-KARTS

GO KARTS, Minibikes, ATV s. Kits, Parts, Engines. Lowest
Prices. Larges! Sselection. 80 Page Camlog 5300
Aefundable. Kan Word Dept. C. 1488 Mantor Ave.
Painasvilla, Ohio 44077

GO KART Plans, Fun, Easy $5.00. Aob Falke, 38 Porterfield
Ad.. Rexdale, Ontaric Canada MIW-3I5

AVIATION, HANG GLIDING

LOVE FLYING? SAVE MONEY! MAKE MONEY! Descover
Easy Way To Pay For Your Flying. Send 55 00 to: Kiaina Ent,,
Rt 1 Box 408, Lake City, FL 32055

MRAPLANE, Hamg Gliger Design Brochure 51.00. McCay
Alreraft, Box J, Swite 243, Manhattan Beach, CA 50266

BOOMERANGS ... HFTECH DESIGNS! Incredible Re-
turns. Amazing Fun FREE CATALDG. Boomeranghan.
18061 M. 3rd.. Monroe, LA T1201-4222

I5 "LEARMING TO FLY" YOUR DREAM? WE CAN HELP
YOU BECOME A PILOT! Ti08-241-2000,

o
LARGEST Howercraht Catalog $5.00 Refundable GPL
2858 Carmarant, Dedray, FL 33844-1068

DEALERSHIP information $11, Kits, VW Plans. Meataric,
Terre-Haute, indiana, 4TBOT7-2304. (B12) 2341120,

OQUET Mew Fast Hovercrafl. Caislog §2 Box 281M,
Cordava, IL 61242

HOVERCRAFT pluns, 3 1o 18lhp. Information, 85 (retund-
abile). Seviec, Box B4&, Monros, WA 0B2T2

FREE information: Howerclub of America Mewsletter -
Bhare Technology, Racing, Aallies. HCA, Box 808, Foley, AL
36536

CB MODIFCATIONS! Frequencies, sliders, FM, amplfiers,
books, kits, repalrs, high-pariormance accessones. Catalog
52 CBCL Box 31500M, Phoarx, AT B5048

LANDiGeneral Mobile Radios. CB's. Scanners. Radar
Detectors, Marina Transcewers, Auto Alarms Catalog, 52.00
Rays. Box 148582PM. F1 Worth, TX 78117-0862

ELECTROMNICS

TINY MATCHBOOK VIDEDCAMERA. Under E2001% Tiny
TV Transmitters!’! AUC Adrborne. Car Microvideo! Surveil-
larce! Catablog, £1.00 SUPERCIRCUITS, 1403-E Bayvaw.
Hermosa Baach, Ca 90254

BUGGED? PHONETAPPED? Frea Catalog Countar-Sur-
walllance Equipment tells you Fast! 1-800-T332-5000

LONG PLAY TAPE RECORDERS, 12 hours per cassalie,
Frae Brochure. Proguctive Products. Box 530024, Norcross,
Geanga 30083

BUGOED? WIRETAPPEDT Find out fast! Countermas-
sures equipment calalog 51 Caprl Electronics, Box 588P,
Bayfisia, OO 81122

BURVEILLANCE-COUNTERSPY EQUIPMENT Trasmit-
ters, deleciors, phans secunty, night vision MORE! HUGE
CATALDG 35.00 | Guardian, P.O. Box 906,
Dept. P, Sall Lake City, UT 847110

mwml

BOAT KITS - PLANS - PATTERNS - AMERICA'S LARG-
EST COMPLETE LINE - §'T0° - Powerboats - Sadboats -
Tnmarans - Dinghies - Housaboats - Hydroplanes - Tunned-
hulks - Duckbosls - CanpesStrippers - Kayaks - Dories -
DISCOVER no dryrot epoxy boatbuiiding - HUGE LLUS-
TRATED CATALOG $3.00 [Airmail 55.00), includes Fres
Eposy FibarglassSupplies Catalog - Book "Amateur Boat-
pudding”. $600 - CLARKCRAFT, 16 Agualane
Tonawanda, NY 14150

EVINRUDES — MEW 1801 Bargains - Top Brands . sl
S0 5200 handing ... Scott MoCulloch paris ..
Electra Marine, 10 Merrick Road, Lynbrook, Mew York
11563

BOAT PLANS - PATTERNS - KITS - Unsurpassed salection
= T/55 - Hydroplanes - Canoes - Kayaks - Rowingboats -
Dusckboats - Darnes - Sailbosts - Houseboats - Ouicksimpis
Stitchenglue Tremendows ssvings' 188-page DESIGN
BOOK - $4.00 AIRMAIL. Includes Free Boalbuilding Sup-
plies” catalog. “Epoxy Manuals 52 OLEN-L, 9152
Rosecrans, Box 1804/PM2. Ballflower, CA 90706, 310630
B258.

ELECTRIC TROLLING MOTOR PAATS & SERVICE
Sarvice Center Unlimited Corp., 1440 Hofland Rd.. Sutolk
WA 23434 1-B00-628-8161 24 Hr. Turnanound.

LOW COST BOATING. Handymen only. Manual 51500,
Lecnard, Box TO-1314, Flushung, MY 11370

CUT 3.5 1.44M DESK COSTS IN HALF!! Inatructions. 5500
DAL 11268 Waal Hillsborough Ave . Tampa, FL 33635

ATHLETIC EQLEPMENT AND BODY
BLUALDING COURSES

BIGGER. More Powerful Muscies - fasiari! Free Bookiat!
Univarsal Box GEB4A Dabrail, Michigan 48240

SATELLITE - TV

FREE DETAILS! INSTALL IT YOURSELF! Complate sys-
terns, upgrades, Oroliek Satell e Communicabons, Box 264-
M8, Bohemia, Mew York 11716-0264, (516) 589-1262

FREE Caialog - Lowesl prices woria wide SKYVISION,
1022 Fronter, Fergus Falls, MN 56537, (B001234-6455

STEREO, CASSETTE TAPES, ETC.

THE JFK TAPE! Mail £5.00 for revaaling cassstte. Tower,
Dunkirk, MO 2I754-0313

TV, VIDEOS & VIDEODO EQLEPMENT
NOTICE: USE OF CERTAIN ITEMS (M THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

DESCRAMBLER KITS. Complete cable kit $44 85 Com.
plete Saneifie it $4595 Add 55 shipping. Fres Brochune
Summmil PR Box 480, Branx, NY 10465

BIGGER, Powerful musches - fasier!| Using secrel dyna-
mathod, Frea bookiat, Hercules, 1223 Borg-M, Temperance,
Michigan $8182

MUSCLES!N Amaring Coursa’ Free Information! Marshadl
FAessarch, PO Bax 18034 Cowncil Blutls, lows 515021883

GUNS, DECOYS, HUNTING

OKLAHOMA AMMUNITION COMPANY BUY DIRECT AND
SAVE Many popular calibers: nimfire, centerfire-handgun
and rifle ammunifion. Foar free price st and nrﬂpnng
infarmation write or call us: 4310'W. Rogers Blud., Skistook,
OK 74070, (978) 395-2187

TOOLS FOR SALE
BOLTS, SCREWS, TOOLS, WHOLESALE, DARECT. Guar-

| anlesd. Catalog 5200 (Rafundable). Cameiol, Dept. 44, Box

&5, Brigtal, Wisconssn 53104

ELECTRICIAMS! Pipe Banding Simpdified with ouwr Mew
Profractor. 52185 Money Back Guarantes! Turnes Tool,
1388 Saratoga Grover City, Calitormia 33433,

CABLE TY CONYERTERS. Jerrald, Oak, Scientific. Allan-
e, Zenith and Mary Others. “"New MTS Stereo Add-On
Mute and Volume. |deal for 400 & 450 Owners: Visa, MC +
Ames. 1-B00-826-TEZ3. BAB Inc, 4030 Beau-D-Aue Drive.
Eagan, MN 55122

CABLE TV EQLEPMENT

TOCOM, Jerrold and Zenith Test Chips. Fully Activeles
Writ. $50.00. Cwoers 1-B00-452- 7080 Information 1-310-867-
oo

CABLE TV EQUIPMENT. Mos! types svailable Special
Ok M35B 539.65. No catalog. COD ardars anly. 1-800-822-
FR55

CABLE TV Descramblers! ARSOLUTELY THE LOWEST
PRICESE All major brands. CABLE PRICE CLUB 1-800-377-
araz.

CABLE DESCRAMBLERS! Build yur own Descrambles far
LESS than §12.00 in Seven EASY Steps Complate Instruc-
tions $10000. Radio Shack Parts List & FREE dgescrambling
methods that COST NOTHING To Try included. Harrywhile,
PO Box 17590, Baylown, TX 77520

COMVERT Your skateboard to Hoverboard. Easy and fun|
§1 for information. Lasdlaw, 526 Printz, Arroyo Grande, CA
83420

CB'S, RADIO & HAM EQLEPMENT

POLICE-FIRE SCANNERS. CB's. MARINE ZWAY. ANTEN-
MAS. HPR, BOX 19224PM, DENVER, CO BO218

MRECTORIES: Secret Scanner Frequencies| Fedenal
Agencies. sic. Big Calalog. CREB, Box 58-PM, Commack, NY
11725,
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TOCOM Descrambding Chips. Ondy $35 For nformation
Call 1-800-725-1184.

CAMPERS & TRAILERS—KITS, PLANS

BUILD YOUR OWHMN - Travel Traller - Fifth Whealer -
Maotorhome - Campers - Plans - Patterns - Kils - Catalog $1
Glen-L. 9152 Rosecrans, Box 1804AVZ. Daltfiowsr, CA
GOT06. 310630-6258

172 TRAILER PLANS Motorcycie, Utiliy, Car, Consiruc-
tian - Strong, Sieamiined, sasily buit Componant Kits
Catalog 54.00. (Refundabie). Tag-Along. Box 15107, Salem
‘0R 9Txe

ROOFERS. HI-TEST EHINGLE HOLDER for Roofs at any
piteh. Holds Shingles within reach as you work, §568 +
53.00 posiage. Paient pending. Danald Bouchedle. PO, Box
B8, Mottssgham. PA 19382

INTERESTED

I CLASSIFIED ADVERTISING T
READ POPULAR MECHANICS Latos! Edition of “TiPG ON
HOW TO MAKE MONEY THROUWGH CLASSIFIED ADVER-
TESING™, Tris inlorrritive 2a-Pacps. Booklet Will Show You
Trw Do's Ang Don'ts of Cinssdied Advaribing And How Yoo
Can Maka It Woek For Yo So Order Today. Onéy 5100 Plus
¥ou'll Arcer A 52 (0 Coupon Aefundable With Your First
O Bend To: POPULAR MECHANICS CLASSIFIED, Dopi.

S, 250 W 55ih Sireal, New Yok, NY 10005

MACHINERY, TOOLS & SUPPLIES

MACHINE Shop & RC Modeling Books. Catalag 51.00
Bive Ridge. P.0. Box 536-V. Hurricane, W\ 25524 (304) 5&2.
2538

STEEL, Aluminum, Brass—Shest, Bar, Shop Supplies,
Plans, Write: CEl, AR, Box 163, Cameron, IL 81423

FOUNDRY SETS Supplies, Brochure §1.00 Pyramid
Products. 3738 5. Tth Ave. D-PW. Phoenix, AZ 85041, (602)
2T8-5385

LUMBERJACK chain saw sowmills- powes-teed. Brown
Engineening, Box 40, West Point, CA 95255

LATHES - INDUSTRIAL HOBEY FROM S350.00, METALS,
SUPPLIES. LARGE CATALDG 52.00. CAMPBELL TOOLS,
fufnmmm.wwm OHIO 45505, 1-513-222-

& METAL Cutting Lathe $121.70. Taig. 12418 Nightingaie,
Chandlar, AZ B5249

HDBBYISTS improve your LATHE with the ullimate bool-
post system| KAF, Box TEIC, St Joseph, M| 49045 816-429-
TS0

(Continued on next pags)



MACHINERY, TOOLS & SUPPLIES
[Continued from preceding page)

BAMND SAW BLADES any size. FREE price list. PARKER,
BE21 Hwy. 48, Sonora, CA 95370 (208] 533-8556

WELDING, SOLDERING, PLATING

BASICS OF GMAW GTAW WELDING Mew 88 page illus-
trated text discusses fundamentals, adjustments of eguip-
ment and basic echniques $12 50 posipaid. AAVIM, T45-4
Gaines School Road, Athens, GA 30805, 1-800-228-4889.

ENERGY SAWING

FREE ENERGY! Fual-less Motors and Generalors. HAA,
REP, Bowling Green, M0 E3334

SAVE MOMNEY, reduce hot water costs dramatically, easy
neat exchanger plans. $19.85. Daita Precision. Dept. G, P.O.
Box 1212, Lewiston, MY, 140821212

B#G ENERGY SAVINGS! Projects, Info, Do-lt-Yoursalf,
Homa, Automotive, Business. Catalog £1.00. Directory
£10.00. ETA, Suite 251, 1019-A Old Monrovia Rd., Huntsvilla,
AL 25008

MSCOVER Ongoing Suppression of Technology. Detailed
Research Documeant £5. Technotopia. Box 16324, Phoenix,
AZ B5011-6324

tar, TMMHHMMHMFQBMM
Fountaln Valley, GA S2708,

PLANS, BLUEPRINTS, PROJECTS

MIRACLE HOIST 2 Peopla Gan EASILY Hoist 16' Wall
Sections 38 Trust Rafiers. Cost Appro. 525.00. Simpla
Constructions Plans $19.958 + 5205 5H. Wright Way, Box
BTE, Greanville, Mi 45538

MRCONDITIONED PILLOW, to cool hot summer naghts.
Send 5895 for plans io: DR Hamilton, 1401 E. Rundbeng
230, Austin, TX TETEI.

LOG SPUTTER- Send 515.00 for detail plans to: Forrest
Grove, P.O. Box 2036, Watsonwille, CA S5077-2008

BUILD vibration free lathe stand. Plans, instructons,
$8.95..J.L Madill, 1491 Windermare Ave., Peterbarough, ON
KaJ 8T1

HOIST one person operation. Lifis 300 e and more.
Imstructional Guide $11.00. F.O. Box 1385, Lockeford, CA
85237

THE TOPF BUNK PLANS Space-Saving Bedroom Fumiture
$8.05. S&M, P.O. Bax 1555, Beaverton, Oregon 87005

ELECTRIC BILLS TOO HIGH? THOUSANDS ARE BEING
OVER CHARGED AND DON'T KNOW IT! Free inlo, SASE: GJ
Interest, 1000 Campbeli, Suite 208-303, Houston, Texas
TT0SE

SAVE MONEY AND THE ENVIRONMENT. Replace your
inefficient incandescent light bulbs with compact fluores-
cent bulbs. For cataog send SASE to; JEK Enterprises, 615
Sowuth Randall Road, Suite 112148, 5t Charles. IL 50174-
1564,

SOLAR & ALTERNATE ENERGY

MNEW! BUILD AMAZING LIQWID PISTON ENGINE from
pepe fittings. Easy plans, Free information. ABCO, Box 308
M8, Seminary, MS 30470

GIANT SOLAR PANELS $44.00 EACH! Excallant Prices/
Solar EquipmentAccessones. Free InformationSASE,
Catalog 53.00: Pak Ral Elecironics, Box 680073, Houston,
TX 77268, (T13) 893-0313,

SOLAR Powaered Products. Catalog £1.00. ALLEGORY
CORPORATION. PO, Box 9918-PM, Berkeley, Calilomia
4708

SOLAR Collectors You Construct. Send Stamp. 10509
PMH Hayvenhurst, Granada Hills, CA 51344

WIND'SOLAR ELECTRIC SYSTEMS, 85 watia 5225, Eloc-
tric Tractors. COMPOSTING TOILETS. Propana RAelfrigera-
tors. Efficient Lights. Catalog 54, Windpower, At 1PM,
Haolton, KS 66438, 913-364-2407

POOL haater from any barbeque, Build inexpensive -
plans, instructions, Send money order §19.95. Bob Mannara,
PO, Box 1033, Shirkey, NY 11967,

ABSOLUTELY NO MOVING PARTS! Percolating Heat
Engine. Easy pipe fithing construction, Free information
Moris, P.O. Box 48, Wirt, MM 56688

HOME CRAFTSMAN

FULL-SZE PROFESSIOMAL PLANS Catalog 33.00. Over
200 plans for building fine lurniture. Furniture Desgns, Inc.,
CPaZ, 1827 Elmdale Ave., Glenview, IL 60025,

1000 WOODCRAFT PATTERNS! Huge assortment, fun,
profitable projects. Sample pattern + Catalog $2.00 -
ACCENTS (BP-82), Box TIA7, Gonie, NH 03330

SOLAR HOT DOG COOKER. Easy to use plans $10.00.
Idax Enierprises, 1453 Henderson Hwy., Box 23041,
Winnipeg. Manitoba, Canada R2G 4E9

SOLAR DEHYDRATOR. Easy To Build. For Plans Send
$12.50 to: Thieme, Flagstalf, AZ B6002-1833.

BUILD her a COUNTRY Swing .. . Simple! Inexpensive!
ROMANTIC! Completa Plans $5.00. Landsway Pubilications,
T48 Landsway Rd . Weatherford, TX 76087

DO IT YOURSELF

CALLFR ILD. $63.00 REMOTE Telephone Reconder
£379.00. With Room Monitor S478.00. $300 SURVEIL-
LAMNCE Catalog. Blair interprizes, P.O. Box 1093, Muskoges,
08 74402 918-682-TESS,

PROFESSIONAL YCR HEAD CLEANING For detailed
instructions and kit. send 35.50 to: AVA Electronics, P.O
Box 5447, Honolulu, HI 96818

IN-GROUND SWIMMING POOL KITS including 1 horse-
power purmp and filter. Lifetime Warranty, from §1,995.00
501-T58-6546 colacl.

BELT BUCKLES for coins, stones, jewelry mountings, cut
slones, clock works. Wholesale catalog $1.00. Eloxite, Box
729, Wheailand, Wyoming B2201.

SAVE MONEY Major Home Appliance Repair Videos. Free
Brochure 1-800-256-TAPE.

VCR CLEANING INSTRUCTIONS.. 55.00.. Murray, Box
394, Carbonear, Newfoundland, Canada A0A1TO.

FLAT ROOFS - SAVE T0%. SOLVE ANY PROBLEM. ANY
SEE ROOF. REVOLUTIONARY REMFORCED ACRYLIC
SYSTEM. EASY, BAFE, FOOLPROOF. PROVEN 23 YEARS.
WE MANUFACTURE, CONSULT, INSTRUCT, FREE INFOR-
MATION: PMG ROOFAGE, P.O. BOX 20784, LEHIGH
VALLEY, PA 18002-0784.

FIRE KILLS. Unique Automatic Fire Extinguisher Protects
Your Home and Family. Free Information. 1 (800) 525-5032.

METALWORKINGH Book catalog FREE ... BLACK-
SMITHING - CASTING - ELECTROPLATING - LOCKSMITH-
ING - MACHINING - WELDING. Corbin, 3380 Shencan Suite
1430, Ambherst, NY 14226-1433

AMATING TINY KITES, fly indoors. cetadls 53.00.
Callinectes Press, 1322 Panola Rd., Ellenwood, GA 30049

MAKE GASAHOL IN YOUR HOME - Details $1.00, SASE to:
PO, Bax 213, Buena Park, CA 50821

ARTS, CRAFTS, SUPPLIES

QUTDOOR Sheds, Complete Blueprints, 8 sizesstyles,
material lists, expandable, 518.95 C. Furey, Box 3087,
Latham, N.Y. 12110

EWINGING WILD HORSES - Recycle Used Tires imto
Uniqua Child's Swing. Patiern snd Instructions $10. 1213 N,
Oak 5t., Arlington, TK 76011

GOLF Practice Green. Simple Wood Construction Folds
For Storage, Professional Detailed Plans 55.00. Buchanan
Entarprises, 35 Emarson. Jackson, TN 38305

BUILD clocks for profit (cost under 58,00 each'y. Our
widinos show you how!| Winolesale clock catalog $3.00 (credit-
ed] comains ower 1500 nems! Sweebar, PO, Box 463-P,
Andover, Na 07E27-0483

“GETTING Started in Stained Glass.”
Box 20857, Hanower, Mass. 02339

‘5100, Whitlemare,

CLOCK WORKS, baading suppiies. rockhound supplies,
balt buckles, cut stones. Wholesale cataleg $1.00. Eloxite,
Box 728, Wheatland, Wyoming 82201

MAGIC TRICKS, JOKES,
VENTRILOOLASM

CENTRAL Vacuum Hose Attachments Pipe Units. 405-
439-5550, Fax 405-435-5900.

PORTABLE WALLS, very sturdy, |00k parmanent, ramaove
quickly. Plans $10000. 537 5. Spur, Mesa, AZ BS204

ROOFING

STOPFING FLAT ROOF PROBLEMS SINCE 1978 lguid
1-800-343-T863, “Weekdays 8-5 CST™

HOME BUILDING & REMODELING

AMATIMNG rvew 103! caddy anchors tsedl 1o any ladder,
Fres information. Farnham's, Box 19178-A, Minneapolis, MN
B5410

PLASTICS

CASTOLITE Liguid Plastics. Crystal clear, colors. For
casting. embedding, coating, fiberglassing, repairing and
reproducing with our Mold Making Supplies, Catalog $2.00.
CASTOLITE, Depl. S2¥/PM, 4915 Dean, Woodsiock. IL
B005E.

UMIGUE Ten Toy Banks, full size plans $6.50. Check/MO.
Banks, 167 Lincoin #5, Ashland, OR 87520

BUILD YOUR OWN HOT TUBE 4FT «6FT. Complete Plans
$19.85. Avanti Hot Tub Go., 100 Clark 51. Garfield, New
Jarsery 07026

£30,000 Yearly making fumiture. 30 plans 512, Jacknite
Jake, Box 22743, Lincaln, ME 68542,

RUBBER COMPOUNDS, technigues. Make masks, molds,
ioys, parts. Catalog. §1.00: Handmade, Box 16713 (AB).
Memphis, TH 381860713,

AIR CONDITIONING & HEATING

THE COOLBANK: A natural source of cool. Needs no
compressos of iree-on gas. For description and prints send
§30,00 to: The Coolbank, 308 Gaines 51, Sparta, TH 28583

VENTRILOGUAST Supplss, Instruction.  Infosrmation
FREE| Dummy Catalog 52.00. Manar, Box 420-P'MW, Littleton,
Colorado B0N80

FREE! Word's Leading Mowelty Catalog. 16800 Jokes,
Tricks, Science, Sports, Hobbws. Johnson-Smith, F-01,
Bradanton, FL 34206-5500

AMATING MAGIC, Sensational Jokes FOUR Funpacked
Super Catalogs $3. Huey's, POB 505, wallis, TX 77485

SECRETS OF MAGIC 107 Tricks! Fun. Easy. Jammaed
Bookiet.., Fully ustrated 33, “Magic”, Box 566-M. Grand
River, Ohio 44045

ANTIOUES, RELICS, INDIAN GOODS &
CLRIOS

FREE List to Serious Colleciors. 300,000 Indian Arfacts,
Spaars, Pots. 50,000 Minerals And Fosails. Caddo Trading,
Box 569, Murfreasboro, Arkansas 71858

MNEED HELP Figuring the Cost of your Adverfissment??
Cail us st 212-645-3167 or sand us a FAX (212-586-5567) and
wi'll FAX Back with a Price Quote.

STAMP COLLECTING

FREE gift with first purchase. LS. approval and want list
sarvice. The Stamp Botique, P.O. Box 456, Madison, kJ
0Ta40

1,000 Stamps, 5295 Guaranteed worth over 530 at Inber:
nationa! Catatog prices! All-different. 55 countries! Monay
back. Other stamps to buy or refurn. Kenmore, OM-T13,
Midord, MH 03055

{Continued on next page)
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STAMP COLLECTING
[Continued from preceding page)

FREE sampile plus catalog. JeMeries 3480 Middisbelt
West Bioomfieid, M 48323

50 DIFFERENT Old U 5 petwesn 1861 and 1838 -51 00 Eo
Aoush, Box 3734, Manstield, Ohio 44607

OLD U5 stamps on approval Sherman. Box 15355E
Phidadelphia. PA 18111

FOUR Foreign sets 25¢. Aequest approvals A G Sales
Box 1065-M, Jamaica, NY 15431

“PEMNY Siamp Approvais, Regardiass Catalog Hlosier
47164 52nd 51, San Diego, CA 23105

PLAYS, SONGS, MANUSCRIPTS

SONGWRITERS! Gat your songs rinviewed &y publishers
and arfists Fres detads, Betty s Songwriters Sarvice. Roule
2. Bom IT5-P. Checolah, Okla. T4426

31, 200.00 Cash Prize. Poams Wanieo For MNew Songs -
Recordings - Publsshing. Broadway Mussc Productions. Box
1438-PM. Sarascia. FL 34278

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDION Top Brands. Cordowox, Buy Direct Tremen-
dous Owcounts Trades, accepitsd Free brochweme PM,
Accorgeon-0-Rama. 16 West 19th Streat, New York, NY
10011 Phone 212-675-9089

ACCORDEONS, CONCERATINAS, Bution bones, new, used,
repairs, rades. credit cands, Castighions. Box 405 Warren
Mi 48080, Cataiogs 313-755-6050—500-325- 1832

LEARN Landscaping &l home Free orochure Lifetime
Carear Schools, Dept PMOIEZ. 101 Harmson Strest
Archbald. PA 18403

PATENT IT ECONOMICALL Y1 Free details Licensed since
1958 Raner Associaies 2008 Fondulac. Richmond, VA
23296,

FULLY APPROVED UNIVERSITY DEGREES! Econormical
homa stugy for Bachelor s Master's. PhD, FULLY AP-
PROYED by the Callarnia Supeniniendent of Public Instruc-
tion, Preatigious facully counsels lor independent study and
Ifle Expenence eradils (5000 sndoied sludents 400 lacultyl
FREE INFORMATION—FRichard Crews, MO Harvard),
Presagant, Columing Paciic Unearaity, Depariment 2E88,
1415 Thed Street. San Astasd, CA SE801 Tod free: (BOD) 227-
0118, Callornaa (BOD) 552-5522, of (415) 458-1650

AVIATION MECHANIC TRAINING. FAA Cantihied Program
Housing Avasable. Earm while you learn. We provide siudent
joby placernant Bssisience Two locations In Texas GCall
Today* B0O-6T8-0700 «f, OB0G03

FREE CAREER GLIDE. Earm mome money with Success
Proven Corespondence Diploma Coursas.  Granton
Instiluta, 634 Adelaide Stroed. Wesi Torgnto, Canaga MSH
%3

HOW To Do Anythung. Term Papers. Any Subjpect. Fres
Informatian. Sendio: G Frsty, PO Box 10322, Wilmangion
Del 18850

QBEY Jesus 2 Thess Hed
Lakeland FL 33803

1708 Fredncksbung Avg

LEARN to train your dog. Oibedience and problem sakang
widen 53795 Miller Assocwmates 118 Lisa Dr. Summenadie
SC 204E5

INSTAUMENT Kis! Build Appalachian and hammared
dulcimers, banjos. mandolins, even harps. harpischornds
Free Catalog PM Hughes, 4419 West Colfax, Denver, GO
OIS

TITANKC— Copy of 1812 Sheat Music Just As The Ship
54 85 postpaig ATS. PO Box 818, Hillsboro

SELF IMPROVEMENT

LOSE 10 its. Weekly, 5850 SASE Hnight Dwt, 5545 W
Avanue 3, Ashiabula. Ohio 44004

OPEN DOORS! AA BEA, MBA degrees Marketing. man-
spomant,  business.  Paralpgal  Southern  Calilornia
Univarsity, 202 Fashion-PM. Tuestin, CA 92880 (B00) 477-

FREE VIDEQ External BABS, MSMBA, PROLAW - Ag-
credsied, Financial Aid. (B00) 7550005 Exi 617 LaSalie
Uniwersity, Mandewille. LA T0470-4000

FILL EDUCATION GAPS! Jifty Sell Teaching Method 10
minytes dadly. Batter Jobs, Imgeove Socially 20 submpcis
Math, English Reading. Sciences, Histary, High School
Diphomn test help, sic 57 .95 plus £1.95 shippeng Vaico, Box
2012A, New Rochelle. NY 10802

SCHOOLS

DETECTIVE Home Stugy Course Free lapel pin, cerifi-
cate. great fulure, Prodessional Investigator School, Dept
CP. PO Bon 41256, Los Angeles. CA 90041

HIGH SCHOOL AT HOME. MO CLASSES. LOW WMONTHLY
PAYMENTS. INFORMATION FREE. EST. 1897, CALL 1-800-
22-5600 OR WRITE AMERICAN SCHOOL. DEPT. #345, 850
E. 56TH 5T.. CHICAGO, IL S0&3T,

WORK DIRECTLY WITH
AECISTERED PATENT ATTORNEY

Mibey. U B ﬁhﬂm *H;‘E&-W‘I ‘ilweal Lar
Syossel, Mew ok 11790, Dubsae USA 1518) -m]!
FAE (508 - B2 THT. e )
=
INVENTORS! Can you patert and profit fngm your idea?
Call AMERICAN INVENTORS CORP. for free information

| Serving inveniars since 1975 1-800-138-5656

ALL New igeasProducts Free paentng, development,
licensing package. call Davison & Associates 1-800-877-
8382

CONTINGENCY PATENT LICENSING, Mo fees anytima.
Thres decades sapersnce: law. lechnology, negotiation,
Propat interrational Corporation, #47 Summer Streat,
Stamigea, CT 06201, 203-322-9130

PATENT Search Rapid Patent, The Worid's Largest Pri-
valé Provider OFf Patent Documeniation. Localed Mext To
The U S Paten! Office. Oflers Low Cost Manual And On-Line:
Computerized Palentabilty Ssanches. Fastest Service. Salis-
fachon Guaranieas. For infonmation And Estimated Cosis
Casl 1-800-336-5010 Ext 31

INVENTIONS, idias. new products. We submit 1o indusiry,
Call 1-800-28B-I0EA.

ACCUSEARCH Specializes in Thorough, Prompl Ines-
pensove Patent Samrches 1-800-959-5498

REGISTERED PATEWNT ATTORNEY, DA Kantiestnngs.
Free Informaban 1-800-966-T577

INVENTORS! Your firsl siep is imporianl. For FREE
atdvice, call ADVAMCED PATENT SERVICES, Washingion,
DC, BO0-458-0352

FREE protecton lorms and information kit Affiligied
Inyeniors Foundation 1-300-525-5885

WORLD WIDE COLLEGE OF AUCTHONEERING, INC. (for-
marly Rmsch) Term soon. Free catalog COL. GORDON E
TAYLOR, Bow 949 Dept 19 Mason City, IA 50401, 515423
Sk

ltﬂ..ﬂml:ﬁummu1m

HOW TO WRITE A RESUME, ask for imlervigws, and mare,
54 DAS. Dept. 120, P O. Box &64, Athol MA 01331

HAVE AN IDEAT INVENTORS for FREE INFORMATION
PACKAGEFREE REVIEW, call FREEDOM MARKETING
INC, BO0-932-4298

LOW COST PATENT SERVICES: Your idea May Become
A Profitable Invention. Free information  “INVENTORS
HELPER", P 0 Box 276 Bergentisid, N.J. 07621

INVENTORS: Do's and Don is—FProven Agvice Gats Re-
sults. 510.00. DAD, Box 1603, Clinton, lowa 52733

BECOME A PARALEGAL. HOME STUDY, FREE CATA-
LOGUE. B00-362-T070 DEFT. LJ1ZT.

LOCKEMITHING, Univrsal Schoo| of Masier, Cormaspon-
dence and Shop Training Box 214652PM. Sacrarmenio. CA
958

sludy. Most affordabie and comprehensive. 100 years of
logal raining. Froe catalog. (B00) B26-9228. BLACKSTONE
SCHOOL OF LAW, PO Box BT 1440, Depariment PM. Dallas
TX 75287

MNONRESIDENT UNIVERSITY DEGREES. Bachelor s, Mas-
ter's, Doctprates. Accredited, mexpensree, tasl. Credil for life
enperience. Frea sixtesn page bookiet Dr John Bear
Costedoat & Bear Book Sases. PO Box 8268M, Bonicia, CA
84510, (800 BI5-B535.

BE A LOCKSMITH, Moneoymaking Carser Oppofunity
Send lgr & Froe Book (o the Locksmithing Instijule, Depl.
30082, Fairfiald, NJ 07004

TERMPAPER nssistance 19278 papers aveslabse! 306-
pAgE calalog—rush 52 00 Ressasch, 11322 kaho. # 206ME.
Loz Angehes 90025 Toll-Free Holbna  800-251-0122
{California. J10-477T-8226)

LEARM Homeopalihic Medscine of Naturapatny from infer-
nationally Accredied School, io Prolessional Diploma
standard. Othar courses Deptetics. Aadionics. Establishea
1561 Prospectus Fe (airmail 2 Dolasars) BRANTRIDGE
FOREST SCHOOL, Highfeld, Danehill, Susséx England
AHITTEX Tebex B524E FAX DE25-TOOOST. Tel D625 TH0214
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FREE! Postal Jobs Informabion Package'! CPC. Box
2293PM. Laftayetie, LA TOS02

OVERSEAS. To $1000 Daily’ FREE list ZINCPO, Box 585
Dearborn, M 48130

CUARANTEED Work! Top Pay’ Assemble easy progucts
81 home 1-800-377-6000. ex5050

EASY Work! Excellent Pay! Assemible Products AL Home
Toll Fres 1-800-467-5566 Exi 5038

INVENTDRS: if you have an invention for sale or licanss,
wirite for lree booklet explaining how we can help you,
Kassler Sales Gorp . G-5-F1-2 Fremont, Ohio 43420

PATENT UNDER $500. KIT, FILING INSTRUCTIONS MAN-
UAL, EASY, PROVEN SUCCESSFUL 54095 Inventos, Box
38463, Cincennati, OH 45239

INVENTORS Don't Ba Fooled Call Invenors Club Of
Amanica 1-B00-466-17493

INVENTORS Digest Since 1385 Tha invenlor s magasine!
E£20yr Money back guaranies Y-800-525-5685 Free patenl
manual

OVERSEAS §30.000 - 575000+ Free Aepor!
Employmant. Box 5TI0-AV. Lighhouse Point, FL X074

5329.82 Woakly Assemblng Dur Products At Home. 1-800-
1332294 [510) 472-2514 [medsaps]

BUCCESS THROUGH INVENTING 515.00. increasa Cao.,
1507 E. 83rd, Suite 155, Chicago, IL 60649

PATENT SEARCHES. FREE Detaiks, PatenmFinders, Suite
185-8. 3220 N Street, N.W., Washengion, D.C. 20007,

EARMN. 51000w« Stayhome Mail Our Cataloga 53 PAH
For Firat Job. POB 223, Aosamead. CA 917710

PATENT AND DEVELDP Your Inveninsn Registersd Pal-
ant Ageni and Licensed Professsonal Enginesr, Send fof
FREE PATENT INFORMATION Every Invenibor Should Have
Richard L. Midles, 12 Parkside Oree. Suite-M, Dix Hills, NY
11746-4670. (575) 409-4343.

INVENTORS - Free Eurehs Solulions patent!
prochuse reveals infarmatbion nol availabde fram others. Call
1-B00-547-TRAS

LEARN hiow 1o ofter yous inveribon for sale of icense. Free
booklel outlings procedures, royally rales, requinerments.
Kessler Saies Corporatian, C-5-IW-2, Framonl, Oheo 43430,

{Continuad on next page]




INVENTIONS WANTED
{Continued from preceding page)

INVENTIONS DEVELOPED & MARKETED. Licensad Pro-
ftessional Pabent Enginaer. U5, Paten Office Former Exarm-
ingr. Manufacturers Representative. Patmart, Suite T2PM,
Wooblworth Bidg.. Naw York, NY 10273

REAL ESTATE £ FARMS

COUNTHY REAL ESTATE CATALOG—United Mational's
NEW 200-page catalog features the bast bargasns in couniry
real estabe across Americal Wilderness lands & refreats,
farms. ranches, hisionc homes. watarfront properties &
more. Send 55 to: UNITED MATIONAL REAL ESTATE, 4700-
PM Balleview, Kansas City, MO 842112, or call 1-B00-999-
1020, VisaMT accepied.

GOVERNMENT HOMES from 51 (U regair]. Delinguent tax
property. Repossesssons. Your area (1) B05-962-8000 Ext
GH-20024 for current repo et

HOATHERN IDAHC. 510-20 ACRES. Boautitul Northwest
forest and lake country. Hunting. Fishing. Recreation. Fe-
tiremant. FREE brochure. NATIONAL ASSOCIATED

PROPERTIES, 1111-ME Sherman, Coeur o Alene, ldaho
83814, (208) B84-8167

TAKE NO CHAMCES. Deal wilh obdast, most relianbe finm
in old gold business. Establshed in 1934, We buy Gold,
Silwer, Platinum, Diamonds, Highest Cash. Free Informa-
tion: Rose ndusiries, 29-4 East Madison, Chicago 60802

BURIED TREASURE - Sensitiva eguipment allows local-
ing from distance. Brochure free. Ssmmons, Box 10057-MA,
Wilmington, NG 28405,

PROFITS from KNOWLEDGE with YOUR cwn mail ordar
business. Detasls FREE. JOCICO, Box 3286, Woburn, MA
01688

PROFITABLE OCCLUPATIONS

FREE information Starter & Altemnator Rebuilding Box
422, Seymour, TH 37865

FREE Brochuras, Repair Air Condilioning, Refrigeralion,
Gas Heatng full ingructiong.  Doodloo, Inc 11252
Gaodnaght, Dallas, TX T5229. 1-800-886-COLD.

PLASTERCRAFT ... Prolilable Home Bussness 3000
Molds Available. Details. Lynneite, 63510 Mentpark. Mentor,
Ohae 44060,

$500.00 FROM OME SACK CEMENT! FREE Picture Proof,
BRINCO, Box 1082-M, Hesperia, CA 32345

BIG PROFITS! REPAIRING WIMDSHIELDS and plate
glass. S70,000 yearty. Call ¥-800-841-4527 for FREE detasls.
Glass Tachnology, inc.. Dept. BP. 434 Turner Dr.. Durango.
CO a1

$40,000 ON %5 ACRE! New Hydroponics - mespansive,
pleasani. practical! Free information. Aobin's, Box 681804,
Franklin, TH 370681804

51,000 WEEKLY AIR TOOL REPAIRING. Instructions
Parts and Tools Wholeasale. Free Details. Box 534, Wichita
Falls. TX 76307

WINYL'S where the money is! Professionally repair. recaol-
gr furniture, Quick, essy. Two 520 jobs a day earns you
51000 a month, Homes, cars, offices, restaurants. Start
sarning in & few days Detads free, VIP. 2007 Monrose,
Chicago 60618,

START A Million Doliar mail order business. We drop-ship
2955 best selling products. Lowes? baiow wholesale prices.
Immediate delivery. Speciacular home business opporiuni-
ty. Free Book SMC, B801 De Soto Avenus, Depl. 20-44,
Chatswaorih, CA 91311-8891.

AUTD BATTERY RECONDITIOMING! (EASYI. EARM
HUMDREDSS WEEKLY!! TRADE "SECRETS” REVEALED!
(FREE) INFORMATION! BATTERY OUTLET, BOX 3300PM,
HICKORY, N.C. 28603-3300.

BUSINESS OPPORTUNITIES

BELTS, Buckies. Hat Tacs, Jewsalry, Mora. Complate [ne
fasi sellers. Big Profits. Complete dealer sel up Calor
catakog §1.00. Anchor, Box 3958-PMA, North Providence, R
m2sn

ROLEX PRESIDENT SUBMARINER Replca Watches. Top
Quality. Wholesale Prices. Brochure 1-800-553-4334

CLOSEOUT Jewelry & Cratt Supples (Catalog 50¢)
Roussels, 107-1637 Dow, Ardington, Ma 02174-T19%

EARMN MOMEY salling Gold and costume [ewelry, nngs.
watches-Buy Direct 130% Below Retail Catalog 51,00
Anka-PM. 40 Freeway Drive, Cranston, R 02820

21,968 Mew International Product Sources! Keysource,
Box 6658, Ozona. FL 34660,

VACUUM CLEANERS 'Discount Prices” Mew Rainbow
$509.05 Mozzle 514895, Kirby, Filter Gueen, Tri-Star. Pana-
sonic, Royal. Oreck: ABC Vacuum Warehouse, 6720 Burmet-
PM. Austin, TR TBTST. (512)453-TB43,

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

ACTIVE NEW "HOTLINE™ NAMES! GUARANTEED! FAST
DELIVERY! MIXED STATES! 200520; 500535, 1000555,
DEALER'S CO-OP, BOX 526-PM, GRIFFITH, IN 48318-0526.
1-{B00) 992-5405

NEW Opportunity Seekers Names Dally! First Order Tri-
pled Free!" Adnesive Labets. 20088; 500514 1000525
2000539, 5000575, 10.000/5135. List Mastars, Box 425-PM,
Maunt Sinai, NY 11766, VisaMC/COD Orders Call (B00) 356-
BES4.

IMPORT-Export opportunity, profilable word-wide, mail
afder businass from homa, withoul capital We ship plan for
nio risk examination. Exparience unnecessary. Froe Repor
Mdallinger, Dapt. W2T08. Woodland Hills, California 91367

BECOME A REAL ESTATE APPRAISER. Home Study.
Earn Professional Designation. Free Literature. BD0-362-
TO70 Dwapt. R12T.

51,0005 POSSIBLE, FREE. Stampad ervelope. Progress.
Box 33248, Los Angeles. CA 90083

HOME Assembly Work Available! Guaranieed Easy Mon-
ay! Frea Details! Homeworkar, Box 520, Danwille, NH 03818,

RECORD VIDEOTAPES Al Home. 55000 Monthily
Possible. No Pomography. Free Details. Write: CMS Video
Company, Dept. 17, 210 Lorna Squarne - # 163, Birmingham,
AL 35216

#1 MOMEY Maker Spare Time! No saliing! Mo inventory!
Publicly documenied seven week $19.919 income! Fres
audio cassette and Aeport reveal everything. Aeal Money.
911-PM Bryant Place, Ol CA 83023

LET The Government Fnance your small bBusiness
Grants/loans to $500.000. Free recorded message: TO7-449-
8500, (KZ3)

£225 DAILY “CHROME PLATING" Auto Pans. Motorcy-
ches, inexpendive. easy. [Free) information: Chrome Plating,
Box 2285, Waldorf, Marnyland 20604

REPAIR CRACKED WINDSHIELDS. Becoma ndepen-
dent, your own boss It's easy. Training, patented equap-
mant. Freg valuable repor. 1-800-321-2897 Glas-Weld
Systems, Box 5755:0, Bend, OR 87708

$10,000.00 MONTHLY TAKING PHOTOS al home!
Photopro, 1671 Crenshaw #235M, Torrance, CA 90501,
Recorded info: (213) S45-0097

5200 - 5500 waokly—AT HOMER No gimmacks—Details
S0¢ (coun). Homeworkens-B, Box 32357, PBG, FL 33420

GET RICH! Secrel law smashes debis—brings Cash,
Cragit!! Details S50¢ (coin). Weaalthkil'B, Box 12398, PEG, FL
33420

BUMPERSTICKER Printes. Chedp, simghe, partatie. Free
dutsils. Bumpar, POB 22791 (GC), Tampa, FL 13822

5§300.00 PER DAY for MAILING LETTERS! Detalls 50c
{coin). Moneymakers'B, Box 32368, Paim Beach Gardens,
FL 33420

IBREAKTHROUGH! TV franchises: §14-230-8284 Ext. 2
4-SALE-TV, Bax 2TATIPM, Columbus, OH 43227

MAKE FAubber Stamps. Highly Profitanle. Free details.
Siamper, POB 22809 (GC). Tampa, FL 33622

14,847 HONG KONG-TAIWAN Products Cheap. Smail lots
Some samples free. Harbor, Box 1719P88, Yuba City, CA
G5052

HYDRAULIC JACK REPAIR MANUAL, CATALOG $10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE.
TEXAS TB520-4157

$400.00 DAILY froem your lelephone answering maching!!
Mever talk to anyona! Detaits 50¢ [coin). CommTech-B, Box
32358, Palm Baach Gardens, FL 33420

MEOHN, COURSE WITH FREE VIDEOQ! NEOMICS, BOX
4410, ARLINGTOMN, VIRGINIA 22204

BIG MONEY REPAIRING AUTO WINDSHIELDS. Supplies
and information. Grubbs Glass Palch, P.O. Box 243,
Monticello. AR T1655. 1-800-243-2213

MONEY WITHOUT WORKING!! $9005 TELEPHONE
GOLDMINE!! 52 500 WEEKLY!! START FOR 32511 Details
Aplus, Box 12394, Mew Yark, Kaw York 10009,

BUSINESS SERVICES

REPORT Shows How To Raise Money For Start-Up Busi-
nesses. Free Info. B00-892-037E

MAKE Rubber Stamps. Highly Profitabie. Fres detadls.
Stamper, POB 22809 (GX), Tampa, FL 33622

RECYCLE METALS. MO, NOT BEER CANS! Easy $458
waekly! Frem information. Recycler, Box 681804, Framklin,
Th 3T0ES-1804

HEW! 2000% PROFITS - in Molomaking/Casting. Free
information. Castcrafier, Box 16586[048), Memphis, TN
38186-0588

PLAND Tuning quickly learmed with home study courses.
Diploma granted. American Tuning Schooed, 17050 Teiler
Dvirere, Margan Hill, Calif. 95037,

5302.00 From Square Foot Plywood. (Huge Demand)
51.00. (Refundable). Woodwin-PM, POB 85%. Bridgewater,
Mass 02324-0853

PRINTING PRESSES, RUBEBER STAMP
OUTFITS

TYPE lor printing and starmps. Catalog $2.00 deductibla.
Quaker City Type, A.D. 3. Box 134, Honeybeook, PA 15344

PRINTING Presses. New and Lised Supplies. List 51.00,
Tumbaugh Printars Supply, Mechanicsburg, PA 17085

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold. Jewelry, Gold Teeth, Rings.
Diamonds, Walches, Silver, Platinum. Masl Artiches Today.
Frea gift with Information. Chicago Gold & Precious Matals,
10 South Wabash, Depl. 1258, Chicago. 60603

LEARN Sewing Machine Repairing. Men, Women,
Lucrative Profits. Gresslin Correspondence School, Box
5104, Speancar, lowa 51301

VEMDING MACHIMES. No selling. Roules earn amazing
profits. “Big Catalogue FREE "~ Parkway Corporation, P.O.
Box 277 PMB. Timonium, Margland 21094-0277

HEW! GROW EXPEWSIVE PLANTE. SELL FOR 2,000%
PROFT, Free information. Growbiz, Box 306-MB, Seminary,
MS 35479

TAKE PICTURES for profit. Camera Ventures, Box 771,
Lamar, OO 81052

MAILORDER Books. 1.000% Profit. Selectco, Box 1140,
Clearsalter, FL 34617

§1804 MONTHLY Buysedl used cars (spare-teme] FREE
Diatanis. Autoned, 507 Oak Drve, Froondewosss, TH 77546

FIRE YOUR BOSS. Homemade Baokles Are Batter! Fros
Inlormation. Booklets, Box 154, Adams, NY 13605

§5000 PLUS MONTHLY As & INSABILITY COMSULTANT,
Agwancad pay. free trawel and more® Free Info: 303-TB6-1111.
Disability Associates Inc., Box 450058, Aurora. CO BOO4E-
0058

MALORDER OPPORTUNITY: Start profitable horme Dus-
niess without exparience or capital. information Tree. Mall
Order Associates, Dept. 447, Montvala, MJ 07645

RECYCLE GOLDSILVER! Easy Home Business Free
Facts: Tradepower, 14150 NE 20th #3239, Bellevus,
Washinglon 28007

£2,000 DAILY From Your Telephong Answerng Machine!
I've made ower 51000000 using mine! [303) 674-2219
Recorged Details,

(Continused on next page)
POPULAR MECHANICS ® ALIGLST 1992

17



BUSINESS OPPORTUNTIES
{Cantinued from preceding page)

ASSEMBLE Producis Al Home. Many opponunidas pay-
ing High Weekly Profits svaidabie withoul (imvestment
Bussnesses-B. Box DO0A. Baldwsn, New York 11510-8008

WORK AT HOME] $700,000 POTENTIAL! "AMERICA'S

BEST FROGRAM"! Mo imwentory, capdal of experamoe
reguined. You can siart your own Business Fast! Excring
outais, Write Today Fancy Publication, 117 West Harriaon
Bamiding, €ih Figor. Sune F-288 Chicago. iL B060S

5800 WEEKLY POSSIBLE! Warksng af home Rush 51 And
LSASE to: A Drake, 10917 Deserbview Dr., E1 Paso, TX 79034

MAKE homesmade “How-lo'opportuniy” bookiats, Mine
Ihave sarned $436 097 Money never stops. Free information
Bookists, 5070 Dak Drive, Friendswood, TX 77546

$800 Weekly Possible! 'Working Al Homa'! 37 Diferent
Opportunities. Rush §$1.00 and SASE To: PIPAM. Box 3828,
Huntswille, Alabama 35810-0828

FREE UST— legitimate’ companies olering home-am-
ploymant, (Many choices!} Write. Joblis PMB3Z
Mexandrip Bay, New York 13807-0250

CONFISCATED! Spart Cars, Trucks, Sterecs, Boasls - 30%
Below Cost! USS, 4500 Summar, Suite 134-M, Memphs, TN
33122

PRIVATE INVESTIGATION TRAINING! BIG INCOME! OWN
BOSS! FREE INFORMATION. PROBE, BOX (PM) 2133,
BEVERLY HILLS, CALIFOAMIA 80213-2113,

TYPING—Hand . 500 Weekly Possitie! Write:
Mateonal, Box 104-Pid, Island Park, New York 11558

EARMINGS UNLIMITED! PRODUCING DECORATIVE
Wall Plaques. Free Information. Marganna MB. P.O. Box
1118, San Matea. CA 54403

GET paud for distributing Tiyers al movie Theaters. Axom,
Box BOTS-KZ. Ann Arbor, Mi 48107

MAKE PHOTO BUTTOMS, Keytags. Magnets! Bug Profits!
Fairs, CraM Shows, gle, Your camers, aur parts! Fres detals!
Eddy Systems. 560 Yale, #1, Depl M, Manden, CT 06450

MAKE YOUR DREAM COME TRUE. EARN 575,000 YEAR-
LY REPAIRING CRACKS IN WINDSMIELDS AND PLATE
GLASS. NOT REPLACING THEM. CALL 1-800-A26-8521 (IS
CANADA}: THE GLASS MECHANIX ING.. 5313 NOB HILL
ROAD, SUNRISE. FL 33351

BIG MOMEY WINDOW TINTING. HOMES, Businssses

BECOME Compiaiely DEBET FREE! Now Program Shows
How. Skyrocke! Your income Sharing With Oihers! Eline,
955 [(P4) Blair, Bethlahem, PA 18017

FREE PRIVACY CATALOG. Cash income opporunilies.
Hiding assets. Secrel loans. Mew identity. Eden, Bow 8410
PC. Fountasn Valkey, CA 52728

REACH X3 MILLION customerg in 45 stanes 4,000 newipa-
pers. under §1 per DAPEr SoME SLALES (T08) 9714625 24 hre

HYDRAULIC JACK REPAIR-EARN WHILE YOU LEARN
Send 100 for catalog of repair paris and manuads
Hydraulic Jack inc.. P.O. Box 1B, Accard, NY 12404

SB00 Weokly Possible! Wodking At Homa! 37 Difeneni
ﬂp‘pﬂﬂul‘llll“ Aush 51 and sell-sddressed Stampsd smee-
lope fo: H.B. Jacobs 442 E Hidalge Ave, Phoenis, Ariz
B5040

LEARN Gold Siver Scrap Recycling Buginess. (Fres)
Informatson. Aecycling Box 11216P, Aeno. NV, 895101318

INTERESTED

IN CLASSIFIED ADVERTISING T
READ POPULAR MECHANICS Latest Edvton of "THPS ON
HOW TO MAKE MOMEY THROUGH CLASSIFIED ADVER-
TISING™. This isormatrer 24-Page Bookiel Wil Show You
The Do's At Dan 13 of Classified Adwerliming And How You
Caen Muien 1t Work For Vou So Ceder Todey, Oniy 5100 Pl
You It Rcisve A 52.00 Coupon Refundalie With Yoot Fistl
(e, Sond To: POPULAR MECHANICS CLASSIFIED, Dep)

G, 250 W, B5h Street, New Yark. NY 10053

COCHROACHEST Pul the “ABC's" o your cockroachas
and walch them 0 (Dwappesar) Instruclions 35200 Re-
fundabla. Foley, Box 444 Bremeron. WA S8310

FLY FREE! Earn frequant Hiyar miles withoul ever slepping
fool on a plana’ Compilste deimils, $6.00, sand chack o
Integraied Business Services, Box 10072 Chicago. IL BOB10-
oora

OUTLAWS sourcebook of forbidden gevices and knowi-
odge. Wirle: #385-X, Panfield. NY 14526-0565
GOVERNMENT SURPLUS

DAUG RAID SEITURES: Buy Dirt Cheap! Cars, houses,

oats, computers: Seizures, Box 51488-A. Ontario, CAS1TEY

LOANS BY MAIL

MOMEY Problems? Free Book describes Loans, Cash,
Governmant Grants. other banalits, vailabis 1o mdividuals.
Associales-AX, Box 9008, Baldwin, New York 11510-9008

BORADW 5100 - 5100000 Fast! Confidentisl! Glendaba,
Brow 260279, Plana. TH 75026 - 1-800-444-8559

NEED-A-Loan $500-5100.000.00 Bad Crodit Mo Problem
1-B00-441-30 2

PROFITABLE Gold Foel Printer. Personaiize busingss
cands. pancils, maiches Free details. Gold, POB 24586 (GG)
Tampa, FL 33623

550000 90 days, Guamantesd working & home. Free
dataiks: LSASE JAM Markebing, P.O. Box 13821, Dept
PMMO, Savannah GA 31416

BUMPERSTICKER Printer Cheap, simple, portable Free
ditails Bumper, POB 22791 (DD, Tampa, FL 33622

HIGH Profis With Cusiom T-Shirls And Caps. Transter
machines, supplies. Press. POB 22809 (GG). Tampa. FL
323

520,000 wilh your Sabresaw Holsday Displays. Complele
pland panerns, instructions. 520 to; Parkes Graphics. 5445
Oceanus, Huntinglon Beach. CA 92649

HIGH PROFTS AAISING OSTRICH Isles! brochune 5300
Flo-rite Enterpnses inc. 3009 Eikel. Corpus Chrgti. Tazas
TR

Auto's, Marina. Free information 1-BO0-881-9127. 24 Hrs
Aeconted Massage

S25.00/POUND PAID For Scrap Aluminum? (YES. Free
Daotaits!) Wrie: Amariscrap - PMESE, Alexandna Bay, New
York 138070127

OWN & computes? Now You can make top money at
home. Learn how Opportunities. Box 4035 Orange
Calfomaa 526134035

AS S5EEN ON T.V. HELP THE LS. GOVERMMENT RE-
TURN MONEY TO FH.A. HOMEDWNERS, ONLY SERIDUS
INCGURRIES PLEASE! 1-800-229-88T8

EARM up o $1000 00 weekly processing mail Free delails
Send SASE AOQS, Suite 350-C, 8191 Guide Mendian,
Lynden, WA BE254

§1,000 Mailordar Secrats. Froe Booklel Lolus-pt. 117
Harrisan, Chicago BIE05

START YOUR OWN SILKSCREEN BUSINESS| Detailed
slarl-up manual for silkscreening at homa, Do T-shirts. hats,
posiers, stickers and more lof businesses, schools. organi-
eations and others. Send §5.95 1o Chandler 7302 BW Bk 51
Morth Lauderdats, FIL 33088

WRITE ARTICLES FOR MONEY. Booklel Explains. Send
5249 D8 Callen Enterprises. 1608 Baywood Dr <105
Corona. CA 3IT1E

MAKE MONEY wilh your ideas. Aepor 54,000 Joanne W
Dawson, 212 Aockingham Streel-PRE. Beilows Falls. VT
05104

500+ Waekiy at nome! FREE Dotmls? San immaediately |
RAUSH LSASE ADC. 3980 Hwy ATAS Suite 386E. 51
Augustineg. FL 64

MALORDER OPPORTUNTIES

$100,000 Maonihly Polential 53,00 SASE. Knight Reaction
5945 W, Avenue 3. Ashiabuls, Oneo 44004

MILLIOMAIRE Mailorder Exper Aeveals Monsymaking
Sacrgts. Free, sucing hour casseiio: Mel Powers. Mo
Hollysood, California 51609

HOW would yau like 19 make ST00.000.00 wih one ad.
Sand two doliars and a salf addressed envelops o P.O. Box
125, Siouth Holland ILL S04T3

AUTD DETAILING Product. Profits! [Using or Salting)
POB 23M, Toiford, PA 18963

LEGIMMATE, Make Money From Other Peoples Business
Cards $200. McCoys, 4008 Oceansice Blvd B-27.
Dcaanssde, CA 92057

RCH Man's Secret! You naver heard or read & moessaga
likm this bafore! Author of amazing new book just paid neary
§1 million personal Income Tax ($543,288.00)! Mot long ago
he struggled just to pay rent? Revealing Free Cassette Tape
and lolkow-along Workbook can be your ky i waallh and
success 100! Send §2 to help defray first class pAh cost 1o:
Secrel, 9110 Bryant Place, Opal, CA 83023-3301

$500 wenkly home-mailing program’ Guaranised samsng
Starl immediately. Sond $2.00 Towies. 73117 Sunvalley,
Twentynine Paims, CA 92277
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BEEKEEPING EDQUIPMENT Free Calalog. Bee Farm,
Aoute 1| Dept. 77, Moravian Falls, NC 28854

LOAMNS BY MAIL Fres Application® Quetzal Co.. Box 537,
Walla Walla, Wa 59362

IMMEDIATE CASH LOANS! Bosrow 51,000 - $75.000.
Fegardiess ol credit or income - No Colistersl required)
SAME DAY PROCESSING. Call Tol-Fres 14{B00}-452-0860.

FEDERAL LOAMS for small businesses now available
[BORTTT-EINZ Tor iree delails

NEED MOMEY? Borrow 5500 to millions queckly, Bus-
ness-Parsonal. Evaryone sligible Request fres appdication
JOP, Box 430, Botkins, OH 45306 (513) 368-2308

FREE Mpney!"! 525000000 Maonthly from Govirmmen
and Frivate Foundations. We helped sscwne S400,000 s
monih® Free Application: Grams. POB 1606-PMA, Ozark, AL
36360 (205) TT4-0990. Ext: PMT

BORROW £500-540,000! Cwarrighl’ on Signaiure. Keap
ndafinitely! Achon. Box 5403-A Damaond Bar, CA 51765

SIGNATURE Loans Must Have Checking Accouni &
Steady Job 1-800-945-DEE0

MEED HELP Fguring the Cost of youwr Adverfisemont?7
Tl ug a1 1 ER49-3167 Or send us 3 FAX {212-585-5560 and
wair fl FAX Back with a Price Ouate

CONFIDENTIAL Mail Recésving. Forwarding Woridwida
MailPost, 2421-M Prafn, Chicago, llinocis 0SS, (312) THL-
]

FREE! REMAILERS LIST. AGENTS MEEDED. PS, Box
20058, Ban Antoneo, TX TBIZS

WANTED MISCELLANEDUS
e P e ——
BUYING Tungsten Cartide, Moly, Tantalum, Gold, Siver
Platinum 1-800-321-8914

GOLD, Sitver. Platnum, Rhoosium, Tantalum, Samples
Evaluated Fres, Ore Assaying Servica. Gall Whnolesaks Termi-
nal Tofl Free: 1-800-602-1010

FOR SALE MISCELLANEOLUS

NEW WASHABLE ADHESIVE LINT ROLLERS AS SEEM
ONTY. Excalient for Picking up bnl. pel hair, dandnl, ate.
Attmr e pust noe off. Send $30.00 pius $2.00 S to; Mack
Products. Inc., PO Bow &5 Hillsids, New Jersey 07205

FINANGAL

OVERDUE BILLST Bad credits ro problem? Licenssd
Bonded Apphcationg bo £50.0000 Mol loan company. TCAC.

Dept PM, Box HE3ET, Bumingham. AL A5008 of call 1-800-
BED-OHO7T.

GROW Hair 4 Months. New Discovery! Box 1213-C. Makat
1209, Philippines

GET FREE CASH! Private grants. Foundabion givaaways.

Loars, Milions anilable Sources, Box 5529-A, Diamond
Bar, CA D1TES

HAIRPIECES Save 5 Wnie Perry King, 2730 Dctavia 51
San Francisco, CA 54123

OF INTEREST TO ALL

MY NAME IS LARRY CHIERT WITH WORLD TELECOM
GROUP. | REPRESENT THE AMERIVOX PROGRAM, CALL
(516} 781-8380,

FIRM has eontrol of MILLIONS i excess grant money for
college tuitiors. Mo Refusals. Cali 215-552-81730

PROVEN RESULTS get out of dedt. Secrets revealed, Froe
detaiss. ALD Enmterprises, P.O. Box 18667, Kearns, UT 84118

GAMACHE THINK-TANK Mesds Cash For FUTURISTIC
INVENTIONS Which INSPROVE, REPLACE CLUANTUM THE-
ORY. informational Costs: $25.00. 14353 Grandville, Detrolt,
Mich 4B223-9843

({Continued on next page)




(Continusd mmp‘gl
IMVENTION, neads capial, used n schools. $500 incre-
manis. Paleni Searched. Tealed. PO Box 274, Waiarlord,
Wis. 53185
COMPUTER-Erase bad credit free instantly. legally. Free
dethils Gold(PM), 13850 Ventura. Sharman Oaks, GA §1423

SURVIVE PAYCHECK TO PAYCHECK Non-technical 32
page book containg shep by step pay stredching lechnigques
Forms incisded. 58,50 Total: Phil Materic, Box 8112, Long
Bieach. CA S0808-0112

HEALTH, VITAMINS

COLD SOREST NEVER AGAIN! Aapon axplaing efiective
witarmin therapy program. $3.00. PO Bax 97, DeRidcar, LA
TOE34

BAMDANNAS Teerage Mutant Minga Turtles, Diel Peps
5200 aach. RA Wiliet Co_ 6775 Golfinks #237, Tucson
Aripana B5T30

HEARIMG AIDS - GUARANTEED LOWEST PRICES! Mo
huge commisssons. Home trial, terma. All makes We're the
oldest. beggest, best. Custom instrument specialsts Free
information, 1-800-323-1212. Lioyds-PR4C.

FREE HEARING AID CATALOG- Save "¢ by maill Wnte
"Moneyiavers . JE58PM-8 Apache Plume Dr. Paimdale,
CA 53550

FREE HEARING AID CATALDG - HUGE SAVINGS By Mail
FREE 30-day Trial Amarmng Technalogy. 531 Main Stresl,
Suste I35-M5, El Sagunds. CA 90245 Call 1-800-382-0002

RECYCLING
52000 monih parttime. Informatve booklel shawing how
to cageialire on mecpcling. $885 Recyclng, Box 273,
Savage, MM 553TR
DRINKING WATER PURIFIERS

DISCOUNT Waler tresiment equipment and supglies.
(93 THO-4684. WPC, Box 5001, Winsion-Salem, NC 27113-

CONTALT LENSES

WHOLESALE Contact Lenses. All Branos, Exampla: Acu-
vue Dusposabéss-517.00. Bausch & Lomb Softlens-511.00
1-B00-521-3511

TOBALCO

CIGARS, Tobacco, Pipes. Chew Free Catalog. Erie
Tobaceo Co., 1828 Euclid. Clveland, Ohic 44115

“EXPERIMENTER" LABORATORY CHEMICALS GLASS-
WAARE, Catalogue 5200, Estabdiahed 1053 HAGENOW LAB-
ORATORIES, 1302 Washinglon, MANTOWOC, WISCONSIN
54220

POPCORN ROCKS. The rock garden that actually grows!
Great for school science projects. Send 56 sach to: JHP,
PO Box 3000-311, Chino, CA 81708

FOOD Siudio s creatve adull party refreshments. SASE -
ssm H‘ Tekus 15E mrwm Datrost. mm

3 DEI.I'.‘!.'H.IS Gﬁrmun reclpmt H i} SM‘:E Wm Tn-urn
2351 Chestnut Hill, Athol, MA 01331

AMATING! Chicken Corn P Send SASE + MO 55 1o
Juan H., 530 Challenger Road. Sulte 1112, Port Canavaral,
FL 32920

MNEW YORK CHEESE CAKE 5100 S5ASE Joy PO. Box
417, Willistan Park. Mew Yo 11586

INFORMATION. On anpheng. Ferguson FAasearch
Spacialists, 50-15 Woodsioe, Woodsags New York 11377

LAZEY Man's Gnll Recipes. Dekcious grifled oods. 5100 &

SASE PO Box 0B55T3. Racine, W1 53408

RECIPES for twelve delicious soups $4.00 Zasada. 8336
Glenmare Ad., Tabarng. NY 13471

CHICKEN.TURKEY JERKY. Teryak And Pepper Flavors,
53 SASE. Cheryl, Box 521558, Syimar, CA 91382-1556

SKRLLET Enchiladas in 30 men. BASE 52.00. Goodies. PO,
4116, Ventwa. GA B3007

HO EGGS, ND MILK, Chocolate Cake Recipe 52.00
Wanda's Kitchebn, P.O. Box 38, Valley Conter. lansas 67147

SCAUMPTIOUS Zucchini Cheesa Pie £1.00 SASE Cv-A1
Box 2685 Peachires. GA 203608

WINEMAKING, BEERMAKING, ETC.

BREW YOUR OWN BEER Free Catatog And Insiruchons
B.Y.0.8, POB 1TOSM, Naw Miltord, CT 08TTE (203) 350-
ayos

FREE! LARGE INFORMATIVE CATALOG Cottage
Brewing. Box 14098-RA, Rochesier, NY 14614

BEERA, WINE make your own Frese catalog, quality sup-
plisa, excelient Tast sernce. Bear & Wine Hobby, 180 New

I. Beston Sireed, Wobuarn, Mass. 00801, 1-800-523-5423

WINEMAKERS - BEEAMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOX 11476R,
MINNEAPDLIS, MINNESOTA 55411

FREE CATALOG! GREAT PRICES! FAST SERVICE
SEBASTIAN BREWERS SUPPLY. 7710 §1 AVE. VERD
BEACH, FL 32067 1-407-585-5561.

WINEMAKERS - BEEAMAKERS - Froe [lustrated Catalog
« Fast Service - Large Sefschon - Visa' Mastercand - (B16) 254-
0242 - Kraus, Bax TRS0-L. independenca, Misoun B4054

FREE BEERMAKING BOOK-Catalog. Fines! Equipment,
Ingredients. Fast Senace! 1-800-852-3545

FREE, Homabrewar = catalog Brewary, 1300 Quincay,
Minneapolis. MN 55413, B00-347-4042.

BEERMAKERS-Winamakers Free Catalog. Fast Sarvice
Free Recipes Cellar-M, Box 13525 Sealtle. WA 86111
BO0-242-18T

SECRETS OF WINEMAKING, Frea Calaiog. Slaers, Box
118. Por Townsand, Washingion 8368

BEER BREWWNG VIDEOD starnng BREWS BROTHERS!
Complate how-to. $159085 -~ 5300 ah. BlueSky Produchons,
T851-A La Mesa Boulevard, La Masa. CA G541 |619) 460-
1002

FRUIT LIGUEURS. Twenty oty and maxperve recipes
Cuaramesd! 55000 By Enlerprises. 376-1331 Lincoln
Sireat, Basingharm. WA QR235

WORTH \\/RITING FOR

G678 BETTEREARTH ETAINS, SEALERS

AND TONEAS

Osmose Wood Preserving, Inc. prowdly announces a line
of high-performance, acrylic wood Stains, Sealers and
Toners, 4 wood cleangs, and Multi-Purpose and Masonry
& Stuceo Sealers formulated and packaged to address
clean air and solid waste environmentad issues. The per-
fect way to profect your home's envirgnment from expen-
sive waber damage, Fres inhormation

570 MANNINGTON VINYL FLODRING

Manningtan Gold™ looks beautstul and acts beauwtifully
And it's 50 tough and durabie that it's the only floor with
the Mo Queestions Asked ™ Guarantes, |f during tha first
year, you're dissatisfied with your fioor. Mannmgton will
replace if frae. Send for warranty defails and & color bro-
chure with Manningion Gold floors. $1.50

580 BEAUTIFUL CEILINGS

Tap off your remicdaling projact with 3 stylish rew Arm-
strong tile or suspended ceiling available in & varely of
jpatiarns and colors, From kitchens o bedrooms there's
an Armstrong ceiling for ewery room in the housa. Special
instaliation video tape offer. Free codor brochure

501 NEW UNDERWATER CAMERA

Sea & Sez introduces the new moderately-priced Motar-
maring MX-10 camera. The MX-10 is waterproof 10 30
mieters (99 1. ) and faatures 3 32mm wite angle lens, me-
torized film advance and rewind, and built-in flash with a
revpdutionary infrared signaling systam to synchronize the
accessory YS-40 fiash and camera shutter . Fras broehurs
582 A SHOCK 15 JUST A SHOCK

Understand tha effacts of shock absorbers on vehicle per-
farmance and safety with Tokico's two-calar brochure, in
#asy-to-read texd and simple graphics, It explaing what
shock absorbiers are and how thay work_ The brochura
aiso explain the detferencs batween shooks and struts in
construction and cost, Free

83 AUTOMATIC POOL CLEANER
Kreapy Krauly® cleans inground peols automatically,
POPULAR MECHANICS ® ALIGUST 1992

| efiminating hand-vacuuming. Comes with money back | swith the oueh of 3 button, Colos brachure describes this

puaranteg, plus three-year warranty covering all wear,
Free brochure and 2 product pamphles

584 HOW TO TREAT YOUR ENGINE RIGHT
Get your copy of this valuable bookiet from the makers of
Rizoling Engine Treatment. This book is filled with an-

care. Forover B0 years, millions of motorists have de-
| pemded on Risoline to get the clean engire advaniage. Frae

BBS SMART LEVEL

smart Level reads ALL angles—not just level ang
plumb—making pobs that involve stairs, roofs and drain-
ape simper. Digital display provides decimal-paint prace-
sion and can be recalibrated to factony-parfest accuracy

versalile, professional evel. Fres

| B85 ABETTER WAY TO BUILD A FLOOR

swers 10 common questions about lubrication and car |

The Silent Flopr® system from Trus Joist MacMillan is a
beautiful atternative to bumpy, squeaky lloors. Brochure
axplaing how the Stient Floord system is engineered and
qguaraniesd to stay fiat. solid and qusat for the life of your
hame. Freg

| 587 FINISHING WOOD

Anew bookled, the *"Do-l-Yoursalter's Guide Ta Stripping
‘Wood, "' provides step-0y-step instructions about waad
refinishing. 11 includes a section about stripping. explain-
ing how to use 3M’s Salest Stripper brand Paint and Var-
nish Remower. §1.00

| Box 1718, Sandusky, Ohio 44871-17T18
| Preass ses it | iecesvn the ihams checkpd below

(Please send cash, chick or money ondér made oul 1o POPULAR MECHANICS. N slamps. plesse)

|
|
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| 5798150 O 583 o] 586 Total money for priced items |
|E :E CI o L1207 8198 Service Charge § 1.00 |
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America’s Commandos

Here’s a rare inside look at the special
weapons and tactics of our elite military
units—Army Special Forces, Navy Seals,
Marine Reconnaissance Teams and Air Force
Special Operations Forces.

Anniversary Furniture
The easiest project in our commemorative
furniture series, the PM curly maple coffee

Mechanics Of A Field Goal

Here’'s how it's done, from Matt himself.

table is practical, sophisticated and stunning.

A lot of science happens when Giant’s kicker
Matt Bahr boots cne through the uprights.

The King's Last Lap

Racing legend Richard Petty winds up his
final season as the winningest driver in stock
car history. Here's the story of a genuine
American folk hero.

Honda Civic Owners Report
What's not to like about the new Civic?
You'll find out when you read what Civic
owners have to say.

Clean Water Sport

Honda breaks new water with a
revolutionary 45-hp 4-stroke outboard that
puffs out fewer emissions than any other
outboard afloat.

POPULAR MECHANICS (1335 m—ﬁﬁh’:nu.pmhhd
E16.54 fior cow ywaur $259. 54 for twen Carwds ard &l
m-Cansda Iih.m.lh.lg::IIL

‘s speond-matter ut the Pret Offiee st Mexdien
Popubsr Mechardes, P.0. Box TITO, Hed Oalk, L G1581,

120

munthly by The Hearst Corporstion, 224 West 57th Swreet, New York, NY 10018, USA S
ocher courtries. add $16.00 for each year. Seconf-class
Windsor, Om_inﬁ FOEE CANADA GET NER. R10821820]
F., Mesden, Jane 0, 1060, © L0 by The Hesrst Corporation. All rights meserved. Printed i U 5.A. POSTMASTER: Senid address changes to

United] Seates and 18,
pied a2 New York, NY NMW Lt barimesd uﬁ?a
roturms (o Camadian Dirset Madling Sys. Lad . 50 St., Windsor, Owtario NOA

POPULAR MECHANICS ® ALIGLIST 1992



(1]

' LeSabre for 1992.

Ladies and gentlemen,
start your comparisons.

'92 Buick LeSabre  '92 Toyota Cressida

Limited Sedan
Engine 3.8litre V6 3.(Hlitre Inline 6
Drivetrain Front Drive Rear Drive
Passenger Room 109.2 cu ft 890cuft
Trunk Room 170 cuft 125cult
Anti-Lock Brakes Standard Optional
Driver Air Bag Standard Not Available
M.SR.P* §21,100 $25,558

All new, all Buick Yet LeSabre asks less of you in return. Thousands
of dollars less.

When you compare the 1992 LeSabre Limited to So go ahead and start your comparisons. We're
its import competition, one thing stands out — the confident you'll end up behind the wheel of a new
value built into this new Buick. Buick LeSabre.

In key areas — from engine capacity to trunk For more information on

| capacity, from passenger room o a driver air bag — LeSabre quality and value, call (
Buick LeSabre gives you more. 1-800-531-1115, or visit .
your Buick dealer and BUICK
: Thie New Symbsol For Quality
take a test drive today. In America
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