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FEATURE FOR FEATURE,

FORD RANGER XLT.
MORE FEATURES FOR
LESS MONEY
THAN TOYOTA DELUXE
OR CHEVY S$-10.

Compare the Ford Ranger XLT
with acomparably equipped Toyota
Deluxe or Chevy S-10. You'll find
that Ranger XLT includes features
they don't and is priced lower, too.*

THERE'S MORE TO LIKE
IN RANGER

Ranger XLT has power steering,

a 2.3L Dual Plug engine with more

horsepower than last year’s engine
plus electronic fuel injection, anti-lock
rear brakes, AM/FM stereo cassette,
tachometer, interval wipers, 6/60

powertrain warranty and more. S-10
and Toyota give you some of these

THE COMPETITION |

features; but only Ranger XLT gives
you all of them at no addibonal cost
I'S THE BEST RANGE
With so many improvements —
like a more aerodynamic extenor
styling, redesigned seating and a




Y

OLLAR FOR DOI.I.AR
CAN'TTOUCH IT.

redesigned instrument panel with
tachometer— Ranger XLT even
outdoes itself. Column shift auto-
matic transmission is available as
an option. And returning features
from last year include a fully syn-
chronized 5-speed manual over-
drive transmission, Twin [-Beam
Front Suspension and tinted glass
Competition aside, Ranger XLT
is a lot of truck for the money.
6/60 POWERTRAIN WARRANTY.
Covers you and future owners,
with no transfer cost, on major
wertrain components for 6 years/
0,000 miles. Ask to see this lim-
ited warranty at your Ford Dealer.

FORD RAMNGER XLT GIVES YOU
ALL THESE FEATURES FOR LESS MOMEY
THAM EITHER
IOYOTA DELUXE OR CHEVY 510
* Multi-port electronic fuel injection

* Power steering
* Anti-lock rear brakes
» AM/FM steren cassette
* Tachometer
* Interval wipers
= Sliding rear window
» 5-5pd. manual overdrive
tl'l'-ﬂ'l"r'l'l'l l*“'-'IHI'I ﬂnd TTHE.

FORD RANGER. THE BEST-SELLING
COMPACT TRUCK IN AMERICA.

Based on 1989 model year man-
ufacturers’ reported retail deliveries
through March 31.

QUALITY IS JOB 1.
Our goal is to build the highest

quality cars and trucks in the
world.

*Based on manifacturers’ suggested metail price
comparison of Ranger XLT with option package
#8648 vs. Toyota Deluxe model #8134 and
Chevmlet Tahoe option package AAAZ.

Buckle up—together we can save lives.

BUILT FUN TOUGH




THE LIGHTER
ADVANTAGE

VANTAGE

ULTRA LIGHTS

CH A AVORLETRA LOW TAR

RICH TASTE
AT /o THE TAR

§ mg. “tar”, 0.4 mg. nicoting av, per cigarene by FIC method, A

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

HEY TALK about the “global marketplace.” What is a global market-

T place? Most of the time for most of us, it's just a phrase, It really doesn't
mean anything. We can't relate to it. But when you have to send editors,
writers and photographers to such exotic places as Japan, Germany, Portugal,
Hawaii, Portland, Detroit, Montreal, Pasadena, White Sulphur Springs, Elk-
hart Lake, Watkins Glen, Toronto, Ogden and Asheville just to gather informa-
tion for one story—the 1980 new ears—then the phrase global marketplace takes
on new, and real, meaning. Today's autometive industry is truly international in
scope and our editors have literally been combing the globe gathering informa-
tion for our new car reports. You know that today’s automotive marketplace is
truly international
when Ford an- g
nounces that its all- §
American Crown §
Victoria will contain
components and ma-
terials more than 25
percent of which will
come from outside the
United States. It will
thus become classi-
fied as an import.
That's international.
Pretty soon, Chevy
will be importing its
hot dogs and apple ™
pie. In traveling the i

world, Automotive The startling Mercedes-Benz 5005L and me In Portugal,
Editor Tony Swan,

Assistant Auto Editor Mike Allen, Detroit Editor Jim Dunne and the rest of us
gathered so much material that we could not fit it all into one issue. So this
month, we give you the early bloomers, the first of the 1990 crop (page 51). Next
month, we'll hit you with all the domestics (ineluding the Ford Crown Victor-
ia—we're diehards), and you'll get all the imports in the December issue. Hope
you're along for the complete ride. . . . One of the promises of vertical flight
has always been convenience. Helicopters can land and take off from virtually
anywhere. Even dense inner cities. Yet, helicopter travel by civilians is still in
its infanecy. Presently, you can't travel from one city to another by helicopter.
Yoiui have to take a airliner. One stumbling block is helicopter size, At
present, the largest helicopter can hold only 10-15 passengers. But there are
plans to build 100-passenger helicopters, virtually as large as a Boeing 737 airlin-
er. Such an aircraft just could be the answer to many of today's transportation
problems. The technology to build such an aireraft exists now, as you can read in
this month's cover story (page 54). When we'll be able to fly in one becomes the
question. . . . As we enter the annual hurricane season, one hopes that it will be
a mild one and that all the technology poised to locate and track tropical storms
will have little or no use. In the old days, hurricane hunting was one of the more
macho cceupations you could have, Strapped into small aireraft with little more
than a radio for equipment, met.wrolngist.ﬁ flew into hurricanes, located the EE}I
center of the eye, and caleulated direetion and speed of the storm. There are sti
unsung heroes flying aireraft to track tropieal storms. But today, they're backed
up with the latest computer and satellite technology to give us the time to pre-
pare before major storms hit populated areas. The

whaole fascinating story begins on page 68 of this is-

sne. Till next time. @-
Oldham
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LETTERS

This Old House

Y Vietorian
houge turned
out so well

that I'd like to sharea
photo of it with other
PM readers. Of
course, if you look at
it closely you'll real-
ize that it's a doll-
house, and you'll
recall that it was fea-
tured in “Twao En-
chanting Dollhouses
You Can Build,” in
the Dec. "76 issue
(page 116).

Bince you no longer
have the special plans
offer, [ just used the
photos and the ac-
companying draw-
ings in the story.
There's a lot of detail
in the house, s0 it
took me about four

FHILIF CIULLA
JAMAICA, NY

Readers who wish photocopies of the
dollhouse story, or any other back sto-
ries, can write to POPULAR MECHANICS,
P.O. Box 1014, Radio City Station, NY
10101 and send 75 cents per page. The 5-
page dollhouse story is $3.75.

How To Relax

[ always enjoy coming home from a hard
day’s work and relaxing by reading Pop-
ULAR MECHANICS, I would like to per-
gonally congratulate you for carrying
excellent articles on home improvement
by Bob Vila. The “0Old House Restora-
tion" column is the one thing [ look for-
ward to every month, Keep up the great
job.
FRANK CONFORTI
WEIRTON, WV

All-American Bikes
Thanks for a great pick-me-up in “Recy-
eling The Classics” (page 64, July '89). 1
am especially enjoying the Schwinn
Black Phantom pictures and facts.

I (vaguely) remember a special Phan-
tom-type Schwinn (circa 1949) designed
for the Whizzer bike motor (with fender

POPULAR MECHANICS ® SEFTEMBER 1989

Little Victorlan home s the handi-
work of PM reader Phillp Clulla in
months to build. PM makes it really
easy to improvise,

ecutouts for the drive-
belt). Also, in about
52 or '63 | remember
seeing a Schwinn-
Whizzer manufac-
tured as a complete
motorbike, Schwinn-
Whizzer nostalgiaisa
definite delight. I'd
love to see a Whizzer
article in the future,
Thanks for the
great magazine,
JULIAN C. LONG SH.
FLORENCE, 8C

Quick Fix

In your July '89 The
Better Home (“How
To Repair Holes In
Drywall,” page 97),
you illustrate two
ways to repair holes
gypsum wall-
board. But after years of repairing such
holes in apartments and other rentals, 1
came up with a solution to these prob-
lems that works well and is really quick.
First, lay out a square, rectangular or
circular cutting line that will entirely re-
move all broken material. Proceed to
cut along the lines, but hold the drywall
saw or keyhole saw at an approximate
45° to the wall—each cut angled toward
the center of the opening.

Second, cut a pateh from serap gyp-
sum board with the edges angled at the
game approximate 45°—then fit and
trim (I use a Stanley Surform tool or
coarse sandpaper) the patch to fit the
opening loosely. When in place, its sur-
face should be about ¥ in. below the wall
surface.

Third, apply ready-mixed joint com-
pound generously to the dampened
edges of both the hole and the patch.
Press the pateh firmly into place,
squeezing out excess compound. Be
sure that the pateh surface is slightly
below the surface of the wall. Cover the
patch and surrounding wall area with a
thin eoating of compound and press in
strips of drywall tape to cover the entire
area. When the compound has dried,
sand and apply one or more thin coats to
achieve an invisible repair.

WARREN H. PUTNAM
REDLANDS, CA
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Switch to g@s. - #
It heats water
for half the cost
of electricity.

GAS.
AMERICA’S
BEST
ENERGY
VALUE.
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Look fm‘ tl}t Cu * name on Stains, Deck Stains, Wood
Preservatives and m fight the effects of weather on siding,
decks, fences and other exterior woods. No matter where yvou live,
there’s no more beautiful way to preserve wood’s natural beauty

BRAKD

When it’s wood against weather.

For constmer information call Cuprnol® Brand Techmcal Seroces:
800-624-PROS CT: 800-228-7103 Darworth Company g
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Free aavice.
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FIND OUT THE NEW
DEPARTMENT OF ENERGY ——
INSULATION RECOMMEMNDATIONS.

WHERE TO INSULATE FOR ——
MaXIMUM ENERGY SAVINGS,

HOW TO UPGRADE
EXISTING INSULATION.

ANSWERS TO THE MOST = e
FREQUENTLY ASKED INSULATION QUESTIONS.

Owens-Corning just wrote the book
on home insulation.

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

00 CF Corp. 1959, 8 &0 Unived Armes. Al rights reserved

-

ﬁfﬁ?ﬂm

A

INSLLATING A ROOM
|| ——— ADDITION, BASEMENT
¥ OR ATTIC CONVERSION

: INSULATION CONSIDERATIONS
| WHEN YOU'RE BUILDING
A NEW HOME

the insulation experts. Owens-Corning

Fiberglas. For a free copy,
call 1-800-GET-PINK. ikt

Fiberglas Tower, Toledo, Ohio 43659,

Please send me a free copy of A Homeowner's Guide wo
Insulation.” | want this for:

[ an existing house, [ new construction

|
1
|
|
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1IME MACHIN

75 YEARS AGO: SEPTEMEBER 1914

Goodbye To Sail
Square-rigged ships were
fast retreating from the high
seas, replaced by more pow-
erful steam engines—and an
upstart that would later
transform the business of
heavy hauling. The diesel en-
gine was making steady
progress in maritime com-
merce, and a PM survey
spotlighted 24 ocean-going
vessels equipped with the
innovative internal com-
bustion powerplant. But
reliability, as with any
emerging technology, was
still a distant dream,

50 YEARS AGO: SEPTEMBER 1939

Try For The Atlantic
Glenn H. Curtiss continued
his pioneering efforts in avia-
tion at Lake Keuka, one of
the glacier-formed Finger

Lakes of western New York,
focusing on a prize of dramat-
ic proportions—erossing the
Atlantie. His platform: the
flying boat Amertca.

DRIVING A BULLET ON WHEELS

POPUL ﬂ?
#i :

= PUSH-BLUTTON RAILRCADNNG

Infrastructure
Adjustments were needed in
ways to manage some re-
markable improvements in
transportation. Larger,
more centrally located air-
ports and smoother high-
ways to support faster carz
were a eryving necessity. And
ships had to find ways to off-
load cargo at remote loca-
tions. The French solution,
as our cover showed, was to
build deep-water facilities
out of the hulks of aban-
doned vessels. The sub-
merged ships served
as foundation for rock

fill and conerete. An adjacent
geaplane base served aerial |
travelers, |

Bullet Car

Ever since Barney Oldfield
—aone of PM's early automo-
tive writers—man's thirst
for ever-greater speed has
gone unguenched. And as
Capt. George E.T. Eyston
pointed out a half-century

ago , there would always be
new records to break. Eys-
ton was the driver of Thun-
derbolt, which established a
land speed record of 357.5
mph on the windswept void
of Bonneville Salt Flats. He
showed FM's growing cadre
of speed fanatics the critical
issues in building and driving
one of our early speed ma-
chines.

Salute To The
Tinkerer

Short-field takeoff and land-
ing was the objective a
quarter-century ago. The in-
novative solution, developed
by Willard Custer of Hagars-
town, Maryland, was the
channel wing, the technigue
of placing a pusher prop in a
semiducted {lying surface.
The vacuum produced by this
configuration literally
sucked air over the wings
and plucked the eraft off the
field. Stall speed was also re-
dueed. But the aircraft failed
to find a market.

Before Hubble

Astronomy is a never-ending
effort to improve the position
of the observer—either
through more sophisticated
instruments or by placing
those instruments in more
optimized locations. About
2b years ago, star gazers rec-
ognized that the best location
for a telescope wasn't on
Earth at all, but orbiting
overhead instead. The Orbit-
ing Astronomical Observa-
tory (OAQ) achieved that
higher plane, gathering in-
visible ultraviolet light from
distant worlds. ™

POPULAR MECHANICS » SEFTEMEEF 1589



A Rovier Within'
Your Range.

If youre contemplating the purchase of a 4x4 utility vehicle, consider your options. You could pay
over $35,000 for a Range Rover and impress all your friends. Or you could spend substantially less
[suzu Trooper for an Isuzu Trooper and impress someone far more important. Yourself.

Like the Range Rover, the Trooper offers high glass areas for excellent visi-

5’13 149r bility and enough interior space to comfortably g'itrﬁf five adults! '
b) Yet unlike the Range Rover, the Trooper offers you a choice of engines. You

can get an economical, fuel-injected four-cylinder or opt for a beefier V6. -
And while the Range Rover comes with only one type of transmission, the Trooper offers a
choice between two: a rugged five-speed manual or an optional four-speed automatic transmission.

Of course, the Range Rover does offer an impressive 70 cubic feet of cargo Space [ free e brochures|

with its rear seat folded down. But, once again, the Trooper offers you even more. call (3000) 245-4549,

The way we see it, there’s only one thing keeping

the Trooper from being the vehicle in vogue. It’ afford- I ’]_‘r A d
able. And that's just not chic. SU1ZU Ooper

SR P POE swchding tax, license and tramsportaton fees as al 1110084 (ptonal equipment shown. tRear sedal oqtaonad




Brilliant
deduction.

Why is Merit Ultra Lights one of today’s fastest growing
brands? It is our hypothesis that it has something or other
to do with how good it tastes. What do you think?

Enriched Flavor* ultra low tar.# A solution with Merit.

MERIT

— Liira Lights—

FILTIER

Merit Ultra Lights

SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.

© Philip Morns Ino. 1989

Kings: 5 mg ""tar.” 0.5 mg nicotine av. per cigarette by FTC methad
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TECH UPDAIC

News Of Tomorrow's Technology Today

SEPTEMBER 1989

LITTLETON, CO—A new
police speed gun that uses a
laser beam instead of ra-
diovwaves could render auto-
maobile radar detectors

i new generation of counter-
Mmeasures,

The gun, which has just
gone into production, uses
technology that the manu-
facturer, International
Meazurement and Control,
developed for military range-
finders, After being aimed
with a telescopie sight at a
suspected speeder, it emits a
series of pulses from an infra-
red laser diode. The time it

turn indicates how far away
the car is from the gun. Com-
puting the rate at which that
distance changes vields a
apead reading.

Sinee the laser is narrowly

useless, and set the stage for

takes for reflections to re-

Laser speed gun can clock cars coming or golng. Jammer [right)
would flood gun's detector with rapid-fire pulses.

focused, and the gun needs
only a %% second to take a
reading, detecting a laser
spead trap in time to slow
down is nearly impossible,
The new threat is not likely
to go unanswered, however,
Experts believe laser jam-
mers would be relatively
easy to develop from off-the-
shelf parts, The simplest
type of jammer would use an
array of detectors at a few
points on the front and back
of the car, When illuminated,
they would send out a stream
of pulses, swamping the
pun's detector, More expen-
gsive jammers would allow
drivers to dial in whatever
speed they want the speed
jrun to register,

Editest: Tim Cale

Astiiant Editor Abe Diane

Contrbuimrs: Mike Fillon
Tharmias G Muiphy

LASER COUNTERMEASURES LASER 2
: DETECTOR _
TiMING  REFLECTED ]
PULSES.  TIMING PLLSES N /
TRANSMITIHT * N e N
RECEVEH]L - /:;'.'f = (]
AMAAIRG JAMMER |
PULSES (=T = I
] E—Fr——= ;—A

Highlights This Month
H Big Booster—NASA's answer to the
Soviet Energia unveiled.

B Autonomous Bombers—Tiny
supercomputers guide nimble attack drones.
B Environment Tech—Turning poisons
into building materials and fuel.

B Wargames—Advanced battle simulator
adds new combat dimension.

M Moon And Mars In New Mexico—
Simulators provide a very small step for man.
B High-Tech Sawbones—CAD/CAM and
robotics usher in a new age in orthopedics.

POPULAR MECHAMNICS ® SEFTEMBER 1989

{More Tech Update on page 12)
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SHUTTLE-C Fasped -
COMPONENTS  ERGInS

Shuttie-C (above | takes advan-
tage of many existing compo- |
nents for considerable savings,
One of its first missions [right)
may be ferrying materials to

Space Station Freedom, after |

which it will burn up on reentry.
The EDU |below) at Marshall.

MARSHALL SFPACE

g FLIGHT CENTER, AL
A% —NASA has unveiled a full-
gl scale Engineering Develop-
ment Unit (EDU) to test de-
gigns for the Shuttle-C, an
unmanned expendable vari-
ant of the Space Shuttle with

| Shuttle-CPrototypeCompleted

triple the payload eapacity.
The eraft uses the same
external tank, solid rocket
boosters, main engines and
boattail aft fuselage as the
Space Shuttle, but replaces
the orbiter with a cylindrical
cargo element (CE) of simple

skin-and-stringer construc-
tion. Dispensing with crew
compartment, heat shield,
wings, tail and some avion-
ics, gives the Shuttle-C a
payload of 170,000 pounds,
which approaches the pay-
load capacity of the Soviet's
phl!*.r‘iuusl}r unrivaled Ener-
gia booster.,

NEW YORK, NY—NI sounds
like a science-fiction night-
mara: Descending like a
swarm of insacts, turbojet-
powerad smart missiles bab,
weave and circle in search of
hidden targets. Locked on,
they release a deadly spawn
of submunitions with inhu-
man precision, then wheel
and depart.

The eyes and brains of
these supersmart stand-off
weapons are now being lesl-
ed by weapons manufactur-
ersin the U.5. and Europe. At

Attack Drones Made To Search Destray Escq)e

Martin Marietta’s Electronic |
Systems Division, ressarch-
ers are using a glant 3-dimen-
sional terrain board that
mimics the colors and con-
tours of European country-
side to run navigation
systems through their paces.
Forward-looking infrared
sensors (FLIR) and millime- | =
ter-wave radar units are [@eeg
mounted on a computar-con- [
trolled gantry above the
board. The computer inter- £
prets sensor data, and guides |

the sensors o targets.

/o

mmmmwmm
submunitions to knock out an airfield rumwvay:.

from a rotary disperser.

Called a geometric arith-
| metic parallel processor
(GAPP), the computer is
about the size of a VCR, and
can process all the informa-
tion to distinguish
'y’ | atarget from background
B | clutter in less than a second.
~ . The guidance system will
go into a ground-launched
AAV {autonomous aerial ve-
| hicle), giving it the ability to
pick targets, attack, assess

Martin Marietta AAV blasts mobille ICEMs with smart submunitions

damage and attack again if

necessary.

A similar vehicle, called the
Modular Stand-Off Weapon
(MSOW), is being developed
for NATO by two competing
intemnational consortia head-
ad by Rockwell and General
Dynamics. Now in the proj-
ect-definition phase, the pro-
gram should culminate in an
gir-launched submunitions
dispenser by the mid-1990s.

12

{More Tech Update on page 14)
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(e M:;ANGE ORDINARY MOTOR OIL

INTO A

The next time you change INEEENGENEINN
your oil, EE.&LLLdmnn Don't forget! TUFOIL is the result of over 15

of research and development. The LS.
it...into the engine treat- g'::'““'“‘m-ﬂ so far..so0

ENGINE TREATMENT!

France and Canada. No
ment it could be, it should
be!

It's easy to make your engine run betier, last
longer. Just change the oil and filter and add 8
ounees of Tuloil tothe crankcase. .ﬁ.hur

4 ounces cach time Wyoumi;t.

50 fine that you don hlu:nnlhlk:lhnmnmn:r
or sdd an Nush. Just pour it in and drive
away. You'll that engine purring like new!

Your throtile will get silky
will One customer said his car “takes off
like a scared rabbit!™ Tufoi works wonders for all
known olle. li's actually slipperier than
Teflon®. (sccording to a famous LS government
laboratory.)

;i'nu'l] hﬂ t-tmnnmldml
ng
mmtmﬁm ltiuu:ﬂ

lab. They showed (acter cranking and sig-
nificant fuel savings with TUFOIL. Betier on
desert like hot days too.

Owners of very expensive German diesels un in
to buy stock in our

their diesels are accelerating like nnlhlng thq.-'vc
everseen before, One said he doesn't have todown
shift any more on an annoying hill in his area,

Your car can hive mare power like that 1oo!

One customer put it whien he said, “You can
huu'il...yuuclnfulll adding Tufoil to his
engine!

FFREE .. Products based on TUF Ol technalogy. Gheck
one with each order of 2 bottles or a quarl. Check 2 for sach |

| gallon order. Values range from $3.08 1o $9.95,

L
3
|

oﬂr:t:ui ;uhmmmnuhhgrrﬂaunmh

Reported widely in famous scientific jour-

nals. The University of South Wales [ Australia

Technion University (Isracl), Canadian

w the US GOVERNMENTS MOST
IOUS LAB. and many others.

Sumr.putdﬁl lgnl:t 1:5.g:=aliif¢rmlml‘m-tim:
T T

Engines last longer
with Tufoll

Our 1976- 460 T-Bird is now st 190,000 miles and
purring.

customers’ cars have passed 250,000 miles.
The list grows rapidly.
Several months a gentleman I'd never seen
before walked our offices, big smile on his
face, sat down and said, *Woul
340,000 miles on a Tufoil engine?" went on to
rave about how well his engne has been running
Illlh:ujun. - couldn’t get a word in edgewise.

cﬂ; 8 truck driver called in with owver
miles on & diesel using TUFOIL

h customer fmm Vermont added 105% TUFOIL

1o his sticky mechanical transmission, called in and
said he couldn't believe it..."Shilting is like slicing
butter now!®, he said.

SAAB owners arc writing leiters praising

TUFOIL. in their “NIN T:ml They
and manual transmissions!

rush my TUFOIL order:
[0 ONE B oz bottle ., . treat one car lor

£125.00 {plus S8 00 shipping and
handling.)

I l.‘_'.l TUFOIL Gun-Coal — Supar rus! inhibited, smoath action §14.25 (plus $3 50 shipping and
I 'UFDII L Compu-Lube — Low viscosity for Emwurl handling). Sea money back
jo TUFOIL I.lu!'ltmnn Grease — Easily sheared grease for S
instrumants O TWO 8 oz. botiles . . . treal lwo cars

I o I'rl..l1=1::t|1_I Lubit-8 — General purpose. household use | for ;25.0% {plus $4.00 shipping
| 7R :Ehhmm: | snd handling) SAVE $6.00

O 30 Qumunamnunam about TUFOIL I [ OMNE Cuart bottla . . . treal 4 cars
| [0 “Fun with Superconducions”—wa're leading thal leld | for $34.05 (plus $4.00 shipping
| u-mr rech " | and handling)
| Toas, oa7 and 1048 - O ONE GALLON . . . treal 16 cars for
|
|
|

'Eaas
3
i
l
:
!

We ship within days!
MONEY BACK GUARANTEE ON 802

— e - -J———-——_-———_————————-

"TUFOIL®
SLIPPERIER
THAN
TEFLON®"

F TufOll

e — 0 O

M(HI" e ETTEA LAY Lo

TREAT YOUR CAR TO ONE 8 OZ BOTTLE
OF TUFOIL FOR ONE OIL CHANGE.

Ymﬂuﬂh!quhmmh:rrrmhaﬂm

send nfpmhllr.ﬁl!‘h ﬂu:r[bhu
us A note

the year and make of your car. We'll refund your

money immediately-

Send for TUFOIL today a urptmtuynmlrm:
increase in you ormance. Fill
in the coupon l.ndl;ror call TOLL-FREE any time,

24 hours a day.

1-800-922-0075.

fin New Jersey, call 201-825-8110.)

e e e e e e S S SN I SIS NN SN I SIS OSSN S S S S RSSO RS O mmmm

Fluoramics, Inc. s
103 Pleasant Avenua

Upper Saddie River, N.J. 07458

My chack or monay omder for § _____ is snclosed.
Charge my craedd card:
Tl Am. Express

Card Mo,
Ewp. Dais

|
I
|
|
|
|
|
Phone Ma. |
|
|
:
I
I
|

CMaster Cand [ Wisa

Mpman
Address

City

Sinte Ip

[N.). residents pleass sdd 6% sales tax). Cvders o
Canada; Bend check or monay in LS. cumency. Add
510 muira shipping change

i ———
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 CONVENTIONAL MMM

WEST PALM BEACH,
FL—The F-15 Short Takeoff
and Landing/Maneuver
Technology Demonstrator
(S/MTD) has entered its next
phase of flight testing with
the addition of two thrust-
vectoring engine nozzles,

Vectored Thrust For Agile F-'IS

Capable of deflecting
thrust 20° up or down, or re-
versing it, the nozzles enahble
the plane to perform radical
maneuvers and land on
bomb-cratered runways. An
advanced fly-by-wire system
automatically determines

optimum vectoring for a giv-
en maneuver, reducing pilot
workload. Flight testing
with the nozzles is expected
to eontinue through early
1990, leading to a plane able
to land on a 1500-ft. segment
of wet, damaged runway
with Y-mile visibility and 30-
knot erosswinds,

TECH UPDATE —
?

Drawings |left] show nozzle
configurations that give F-15
S/MTD [top) better pitch and roll
performance, and a 72-percent
shorter landing roll. Nozzie was
tested at Pratt & Whitney
|above|] before installation.

NEW YORK, NY—Techno-
logy itsell, long seen as the
culprit behind the declining
quality of our air and water, is
now showing its ability to
undo some of the damage. In
England, where cheap and
plentiful coal power has con-
tributed to a severe acid rain
problem, construction is un-
der way on the world's largest
flue gas desulfurization
(FGD) plant.

The plant is sited at the
4000-megawatt Drax Power
Station, source of one-tenth
of England's electricity. Each
vear, itwill capture 90 percent
of Drax's SO, output and con-
vert it into 1.1 million metric
tons of gypsum for use in
plasterboard.

The process begins when
flue gases pass through a
scrubber for cooling and re-
moval of chlorides and fluo-
rides. An absorber unit then
Drax FGD plant makes gypsum
from water, sulfuric acid and
limestone. \Water, from nearby
river, ls treated before release.

e SN T Sk

by heating sludge to 300" C.

brings the gas into contact
with a limestone slurry, which

reacts with SO, to produce

cleaned gases are reheated
for their trip up Drax's 850-ft.
chimney

smaller scale,

Qi
__CONDENSERS

Modified photo of Drax |[abowve)
shows future FGD bulldings. Ca-
nadian reactor (right) makes oll

calcium sulfite. Oxidizing cal-
cium sulfite with air yields cal-
clum sulfate (gypsum). The [ig

In Ihu United States, more
innovative tuuhniquaa for
clean coal combustion are |
being experimented withona

the first to be fund-
ed was Babcock & Wilcox's
Coolside process, which has
now begun a full-scale com-

WTC SLUDGE-TO-0OIL REACTOR
.. NONCONDENMSABLE
“GAS

FURMNACE
.-'ﬁ'.

PARLILLLISTRATRON 8 AR PHE BROTLAAMN

CONVEYOR PADDLES

GAS LIMNES

CHAR—_ [l

Pollutant Rewvery Tecl'rﬂques Ready For Use

DRAX FGD
FLOW DIAGRAM

SCRLIBBER

WATER

II," ABSORBER

/ 2 4

PURGE TD WATER

TREATMENT PLANT 7

pr

mercial demonstration at
Ohio Edison's Edgewater
Plant. Coolside begins with
limestone injected into com-
bustion gases as they leave
the boiler. The resulting reac-
tion binds sulfur pollutants
into particles, which are
sprayed with water, and than
removed with a precipitator.
The process can remove up
to 80 percent of sulfur impuri-
ties. Other DOE-sponsored
technologles now beginning
o show resulls include
an advanced cyclone
combustor and a circu-

rd -":- /

GYPSLIM -7

.--"—
A J
>4
RECIRCUEATING
WATER

lating fluidized bed combus-
tor, both of which could ba
retrofitted to existing plants
for 90-percent reductions in
sulfur emissions.

Anather pollutant that may
be susceptible to technologi-
cal solutions is sewage
sludge. At Canada’s Waste-
water Technology Center, a
way has been found to con-
vert it into fuel oil. The tech-
nique—which speeds up the
million-year process by which
nature produces crude oil fo
30 minutes—could save
Canada $20 million a year.

More Tech Update on page 16)
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MAKE YOUR OWN FURNITURE,
WITH HELP FROM lar
Methancs

Imagine yourself swaying gently in a new
hammock or relaxing with a cool drink in a
shaded chaise lounge. Now, put yourself in this
picture with PVC Furniture Plans from Popular
Mechanics. For an unbeatably low price of
$19.95, we'll send you eight terrific plans:

* patio table and chairs
* hammock

* sling chair

* etagere

* gasy chair

* sofa

 chaise lounge

* patio glider

Only

*1

Your packet will contain a complete set of instructions for each plan, a 12-page “Tips
and Techniques” booklet and hints for making comfortable cushions for your PVC
furniture,

Why PVC? Not only is it super durable, lightweight and readily available, it's one of
the easiest materials to work with. Just cut it with a hacksaw and fasten with PVC
adhesive. Painted to a rich glossy shine or left unpainted, your finished piece will look
as though a master craftsman created it, even if you've never built furniture before.

95

plus shipping

To order your PVC Furniture Plans packet containing 8 plans, please send a check
or money order for $21.45 (includes $1.50 for shipping and handling) to:

Popular Mechanics PVC Plans
Box 1014

Radio City Station

New York, New York 10101

Please allow 3 to 4 weeks for delivery.

Popular Mechanics is a publication of Hearst Magazines, a Division of The Hearst Corporation,
2 1987 The Hearst Corporation. All rights reserved.
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SIMULATOR BLOCK DIAGRAM
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Enhanced Laser Simulator

ALBUQUERQUE, NM—
Sandia labs has developed a
new Tactical Engagement
Simulator System (TESS) to
train members of the elite
Defense Muclear Agency,
which protects U.S. and
NATD warheads from ter-
rorists. Like earlier systems,
TESS scores “kills" when
photodetectors on clothing
are activated by weapon-
mounted lasers. But the new
system works with a wider
range of weapons, and has a

Diagram [left) shows RF H

link that disables weap- -
ons-mounted laser (top
left. on M-16] if bearer
is dead. Reader [inset
right| passes over de- -
tector-equipped cothing

to extract exercise data.

built-in memory that can be
read by a handheld computer
for post-exercise analysis,
Extractable information in-
cludes who was shot when,
and with what weapon,
whether it was a near miss or
a kill, and what position he
was in when hit,

PALO ALTO, CA—A motor
that uses supercondueting
mugmets to achieve inereases
in power and efficiency has
been designed at Oak Ridge
Nutional Labs (ORNL} in co-
operation with the Eleetrie
Power Research Institute
(EPRI).

Called an axial-gap super-
canducting motor, the design
places the superconducting
elements on a stator sand-
wiched by two rotors fixed to
an output shaft. This elimi-
nates the need to deliver re-
frigerant to a moving part.
Inereasing output is as easy
as stacking additional rotor-

Superconducting Motor

stator sets on the
shaft.

The design is
also extremely
simple, and could
likely be executed
even in the diffi-
cult-to-fabricate
high-temperature
superconducting
ceramics, No

STATIONARY
SUPERCONDUCTING
MAGMET ASSEMBLY

AGS MOTOR EXPLODED VIEW

Elegant EPRIVORNL design [left)
bypasses fabrication hurdies,
and Is the only superconducting
motor with fully adjustable
speed. Stacking AGS modules
[below) would increase power

output and efficiency.

brushes or com-
mutator are needed, and the
superconductor doesn't have
to be formed into coils—
something which is still diffi-
cult with the high-tempera-
ture materials,

This fall, EPRI plans to

test a prototype version of
the motor using low-tem-
perature, niobium-titaniam
superconductors. It is ex-
pected to produce 180 horse-
power and 535 ft.-lb. of torque
at 1800 rpm.

STACKED AGS MOTORS

STATIOMARY SUPERCOMDUCTING
MAGNET ASS.EMEI.':'\\

STACK 3 STACK 2 SHAFT

P ILLLIGTRA

CETEC facility would build construction and exploration Know-how.

Martian/Lunar Simulator

ALBUQUERQUE, NM—A
consortinm including Los
Alamos National Labs and
the University of New Mexi-
eo has put forward a plan to
create the nation's first simu-
lated extraterrestrial envi-
ronment. The facility would
enahle researchers to try
construetion, mining and
processing operations prepa-
ratory to 1992, when NASA
will decide whether to ree-
ommend lunar colonization
or a mission to Mars.

Called the Center for Ex-
triterrestrial Engineering

and Construction (CETEC),
the simulator would use a set
of six surplus 16-ft.-dia. x
60-fi.-long steel vacuum cyl-
inders radiating from a
newly constructed central
building. A seventh eylinder
will extend straight down
from the hub to allow tests of
drilling technigues.

Floars of the cylinders will
be covered with crushed il-
menite, which closely resem-
bles lunar soil, Solid blocks of
the imported mineral could
be used to simulate drilling

operations.
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- K mar has the guality products you need 1o make

.w‘nm ven more beadtiful at the prices you want.
et

& m—

}f f’_,a___

A. SPOT CHECK™ New. Carpet cleaning
attachment for ShopVac® wet/dry vac. For
quick and easy clean up of spots, spills, high
traffic areas, Requires no water hookup,
Cleaning concentrate included,

SALE 1997

B. STEAMTEAM™ New. Comerts Shapdac®
witidry vac to deep cleaning system

total home cure, Shampoos carpets and -
cleans upholstery with professional results.
Uphalstery nozzle and cleaning concen-

trate included. SALE 399?

. 10-GAL. SHOPVACY Wet/dry vacuum
cleaner. Accessories included. Becomes a
powerful carpet cleaner with purchase of
Spat Check™ or "‘:Ii‘.lm'li'am#m

SALE
Carpel Clenning Concen- 49{“}

Uit mbiis sl mepurtely,

""IET Lowvoltape outdnor lghting [ru:luéus i
fioxtures with stakes, 50 ft. low-voitage cable
and plig-in power pack.  SALE 3233

B. TIER Il WALK LIGHT SET. Shaded cutdoor
lighting. Inchodes 4 fxtures with stakes, 40 i,
lnw-voltage cable and plug-in pawer pack
with timer. "u"nl E 2933

e G

52" HUNTER CEILING FANS. Three-speed, neversible, Dual
capacitors for quiet operation. Specially desgmed hanger system

‘ reduces vibration. Light kit adaptable. [n:sl‘.all.er': Chaice™ dual
maounting system. Choice of bright brass, antique brass or white
and hress SALE 6 80[]

On sabe August 23 through September 9, 1989 af all USA K mar stores.
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SPRED INTERIOR PAINT. Gve your rooms o brght new ool SPRED SATIN AND SPRED ENAMEL PAINT. Gliddes

with dependable Ghdden pamt at 4 low K ruar Easy i apply tamons Spred Satin mlenor wall paind covers most coltrs n -r.:r-
washable, and cleans up with soap end water ( e from a wid il with i beautiful ---:--I-.-i-: sk Ename! dries toa
selection of colors hurahle semi .E fin | | walls, irim and cabinets. Ensy
(I.‘I Kkl an ind coratior .|. S,
FLAT. 51.:.| LO-LUSTR 8 91 4
8 SFEED ENAMEI 109

WIN One of 10 Starcraft Camping Trailers

STARCRAFT'S LUXURIOUS NOVA: * Retail value
of over 56,000 =Huge storage capacity *Sleeping for
six including a queen size bed ® Indoor/outdoor gas
stove * Electric and water hookups

ENTER TODAY! STARCRAFT &«
(ilidden “Tet Fall Rolling” Sweepstakes. 10 Starcraft Camping Trailers will be awarded
nationally. Plus, five 3250 K mart gift certificates. H0 PURCHASE NECESSARY. Moid
whiere pvilsbitod by b Mussi be BHor over foemter, Detalls mstone. Promesbon emds Segilsmber 8, 1080




to do the best job at the right price. o

FASHION FRESH INTERIOR PAINT. Economcally priced
premmiam-quakity pant with 6-vear durability, Fast drving. Soap-and-
water cleanup, Washable, Whites and eodors. Custom-tinting

avallabile ot no extr cost,
FLAT. 69:1 SEMI-GLOSS 85-;4

Select Colors by Dutch Boy®
EXCLUSIVELY AT K MART
Myrtha Seewsri, Etertainement und Lilewiple
Lomsultand fie K et atnd Duret By’ have
wyer mided a paiette of (0 ey rior ud pxheriog
ORI D D 1 deCTErEse Yo e

FRESH LOOK INTERTOR PAINT. Chur best intenor [stex pamt.
li-vear duratality, Covers most colors in one coat, Easy to apply,
Easy soap-and-water cleanup, Dines quickly, Whites and cobors,
s a wide sebection of custom colors tmied af noextr cost

rar. 8% sy, 992 T0%. 1094

LATEX PRIMER 8594 OIL PRIMER ... ... 9.94 G

WEATHERIGHT EXTERIOR PAINT. Stock up now for fail
progects. An excellent guality paint, economically priced. Siv-year
durahility, easy soap-and-walter cleanup, chalk and fade registant,
Can be used on all surfaces, Custom tnting &t no extra charge

FLAT. . 79? GLOSS. . gi?ul1

PERFORMER EXTERIOR PAINT, 10-vear durability. Provides

ome-coi covernge. Excellent color retention. Cleans up easity with

soap and water. Can be used on all surfaces. Awilable n whites and
cotors. Cistom tinling af no extra charge.

FLAT.. 99:1 SATIN., . 10#:.1 GLOSS. .. ?:l

10.94 . ALKYD " 13.94

1194 *Except California.

LATEX FRIMER
OIL PRIMER ..




LIGHTMAKER™ GARAGE DOOR
OPENER. 172 tip. Turn on imdoor ouzdie
house Bghts from the safety and comvenierno
af your car. One Bmp module: nchode
Comes with easy-nstallation ndea. Buy
niow il receive the Home Control Bonus
from Stanley with mai-in cnu;mn

Mode! #6500 SALE 158 0
STANLEY T T

DELUNE GARAGE DOOR OPENER
172 by, mitor drives a hardened steel
chaim. Has two bult-m safety fatures
Ope-vear mamufacturer's warmnty,
Includes easy-instalkation video, Buy now
and recerve the Electnic Keveaitch Bonus
from Stanley with mail-in 