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ToBeThe Best-Sellin
Than Tough.

g Truck,

A Ford F-150 is not only

priced less than a com- S = & S : : : . )
parable Chevy when you Ford’s exclusive “Touch Drive” system is now available on select F-150 pickups. It let's you switch

buy it** an independent  Srom Z- to 4-wheel drive High and back, on the fly, at the push of a button. Automatic locking
survey predicts: over the huhs are standard on all F-Sertes 424 s and of cowrse, manual hubs are optional at no extra cost.

next five years, the Ford

will cost less to operate. P R N 2 1
And, will relavn more of ils gy full. cize pickups offer an advanced
value at trade-in time*** electromic aulomalic fransmission designed

for smoother shifting and 25% better

m highway mileage®
cosT




ou’ve GotToBe A Lot More

If the truck you buy is going to last for years,

apﬁmm‘m’ mk Hors ih a I!t-l!dE f.‘mm uf mufh I.\ .
SuperCab shown. it better be more than tough.

That’s why Ford keeps making its trucks
even more comfortable. The roomy interiors
get better appointed, the choice of amenities,
wider. And the list of engineering advances

...... P 3 MR FETS LR e nq.-'h
MO _IN{'I-"-‘UH:‘I'b and cargo- ﬁfmd:'m,t{ ﬁ'f:nf:n’u'_\' that BTV longer. There are even new models like

are tough to beat. the sporty Nite Truck.
It's no wonder the competition has found that
catching up is considerably more than tough.

The F-150 Nite Trieck:
new for 91, Available
only i black with
special blacked out
trim. THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS
ARE BUILT FORD TOUGH

IEr-.I “I |"I clam 1H'\-rr| un an avemmge ol
-

d problers in o seres of
=arvrys ol u-ll i "H.I msadacls destrred s buili
i North America: “Hest Selling™ ciaam besed on

full-line sles by divisiot,

*EPA hwy estimnate 20 -mpg. for 109 EADD va
18 mpg. e 195940 C-6 transmizsion in #1560 da2
with 4, 9L engie

=SSR Ford FA50 XLT Laral iamio traima )
v, cherip. dquipped Chevy T1506
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Number 12 in a series:

The hardest chargersin racing,

TURBINE BLADE

BEARING

y compressing the air entering
combustion chambers, turbo-
chargers help propel race cars
to higher speeds with smaller engines.
Likewise they bring street cars high
power when needed, and fuel econ-
omy when not. Problem is, forces that
affect turbochargers —on the track
and the street — are truly murderous.

The 3 enemies of turbochargers.

1. Heat. The devil's
own breath —hot exhaust
gases emerging from
cylinder heads at
around 1,600°F —
turns the turbine
blade that propels
the compressor
blade along the im-
peller shaft. (Keep in mind that mild
steel melts at 1,300°E) In Indy cars,
where intercoolers are prohibited
by CART, there's not much to cool
the turbocharger except air and oil.

2. Starting friction. Since turbo-
chargers are made to run hot, it's only
logical that they can be creaky when
cold. This is especially true since
impeller shafts always turn—even
at idle. So the bearings along shafts

Havoline

- AR S s e

must have immediate and effective
lubrication.

3. Deposits. In a turbocharger,
deposits typically take the form of
“coking" — the residue of frying oil.
(Now, keep in mind here that motor
oil enters the inferno of a turbo from
the engine, where it's already likely
to be hotter than boiling water.) Cok-
ing can devastate turbo bearings

and oil seals, which in turn
can spoil your day.

You may conclude
from all this that any
motor oil used to

lubricate a turbo-
charged engine had

better be high-
quality stuff.

Havoline Formula® to the rescue.

New Havoline Formula’ Motor Oil
from Texaco adds more life to your
car in three ways: 1. Overall heat is
reduced by oil functioning as a cool-
ant. 2. Startup is helped by effec-
tively lubricating bearings and other
components. 3. Deposits are inhibited.

This makes Havoline Formula3
ideal for most cars, including turbo-
charged race cars, The Formula? that

OIL LINE

COMPRESSED AIR

COMPRESSOR BLADE

IMPELLER SHAFT

lubricates the Indy-car engines of
Mario, Michael, and Jeff Andretti
—and that performed so well in
this year's 24 Hours of Daytona —
is 100% identical to the Formulal
you can buy off the shelves of
Texaco stations or stores.

Because Texaco is competing for
your business, we make it our busi-
ness to learn from competing on the
track. That’s true of Formula’ Motor
Oil and also of System? gasolines,
about which racing teaches us lessons
in fuel management, combustion, and
the control of octane appetite.

So the next time you look at a
Texaco race car, consider looking to
the Sign of the Star for your auto-
motive needs, We're charging hard to
win you as a customer.

TEXACO SYSTEM® AND
HAVOLINE FORMULA?

T ECHNUGOLUOGY |IN

M 0TI 0 N



AUTOMORBILES

21 Comparison Test: Convertible 4x4s
\We hit the beach to test five hot ragtop
spart/utilities.

33 Owners Report: Toyota Celica
High-profile styling makes it a winner.

79 Car Care

& How It Works: Shock absorbers
& Saturday Mechanic: Waxing the right way
® Car Clinic: Car Care Q&A
& New Products: Improve your car
94 Detroit Spy Report The 93 Jeep Wagoneer
replacement, Lincoln's "93 Mark VI, and more
96 New Cars Mercedes-Beng 5-Class sedans, the hot

® Maintenance Basics: Degreasing your enging

Lexus SC400 coupe, the ‘92 Bonneville, and more.
BOATING/OUTDOORS

39 Comparison Test: 9 Tow Vehicles
We hitch up the trailers to see what pulls and
what pales.
102 Beating Fishing with Suzuki’s new EFl outboard
ELECTRONICS
101 Electronics Yamaha's new music maker,
headphones with bass, and more
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& Tool Review: Cordless drill. and more
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® Log Homes, Panelized Structures,
Contemporary Modulars, and more
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9 Tech Update

® Cheap, reusable launch vehicles for SDI
® Taming the flames in Kuwait, and more

26 Cover Story: The Army's Newest Chopper
Lightweight, agile and invisible to radar

30 The Hunt For Seismosaurus The high-tech
search is on for the largest animal ever on Earth

36 Brewing For Zero Taking alcohol out of beer.
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P PHIOTO BY FRANK BARRETT

EDITOR'S
NOTES

@ [t's one thing to sit in a press conference and listen to engineers rattle on
about the technology incorporated into a new-model ear. It's quite another
thing to experience the new technology firsthand by pushing the car hundreds
of miles from the south coast of France, through the French Alps and on to Ge-
neva. That's exactly what I did recently when Mercedes-Benz invited me, and
a mu&u[’juunmliata. to try out the new S-class sedans under combat condi-
tions. Hell yes, I was impressed with the cars, as you can see from my report
on page 96, But for £125,000, I expected to be impressed. For $125,000, you
should get the best ear in the entire world—and that's just what Mercedes-
Benz may have built here. . . . When word got oul that the team of Boeing
Helicopters and Sikorsky Aircraft had won the Army’s $30-billion contract to
build the new Light Helicopter, there was plenty of partying in the board-
rooms of those two companies and lots of long faces at the losing team of Bell
_ — Helicopter Tex-
o - tron/MeDonnell
. - Douglas Helicop-

ter. But for the
winning team, the
party might be
over pretty quick-
ly. The LH has to
play many roles in
combat situations
8 and even be invisi-
2 ble to enemy ra-
g dar, as Science/
Technology Editor
Abe Dane explains
jl in this month's
cover slory start-
ing on page 26,
However, the
most difficult role
of all might be
meeting cost bud-

-

Cannes, France, Is a great seaside town—sort of like Asbury Park,
New Jersey. with a French acoent.

pets with no overruns. The Army expects to buy 1292 LHs for $8.9 million
each. And based onthe A-12 ];rcgram cancellation, Boeing/Sikorsky probably
they

won't get a second chance i go over budget. It will be interesting to
watch what happens to the Army’s newest toy. . . . Ever dream of building
your own home? Many of us have, It's possible, and with today’s state-of-the-
art manufactured homes, it's more probable than ever. Check out our special
report beginning on page 57. . . . And on page 30, you'll find our story on the
biggest dinosaur fossils ever found—bones of a dinosaur even bigger than a
Diplodocus, previously thought to be the largest creature that ever walked
the Earth. It's Seismosaurus, so named because every step it took set off a
small earthquake. Well, not really. But Seismosaurus is the biggest thing
these days in paleontology. Seismosaurus was so big that when it sat around,

it sat around, Okay, okay, ['m outta here. Till next time,

oe (Ndham

s
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LETTERS

Hitting A Homer

Though your April article,
“The Mechanics Of A Home
Run,” was interesting, the
simple fact is the pitcher
throws the ball and the bat-
ter hitsit. Andif I had to pick
a great hitter as a role model,
I would pick Ted Williams.
He had a lifetime average of
344 with 521 homers. Char-
ley Lau’s lifetime average
was . 255 with 16 home runs,
JOHN WALTERS
PORTER, IN

Nice touch having it done by &

Lou Piniella, but something [

was missing. You overlooked
the ball factor in the home-
run equation. And you alse
didn't mention what to da
with the bat. One school pro-
duces the mighty line drives
of a Mantle, Jackson, Garvey

and Canseco, while the other |

produces the towering fly
balls of Strawberry.
Strawberry, in using this
method, is the only batter to
ever have a foul ball elear
Shea Stadium behind the
batter's box.
RANDY B, MITCHELL
PALM DESERT, CA

Fords Forever
Iam confused. Youstate that
“Ford's F-150 not only out-
gells all other pickups on the
road—it outsells abzolutely
everything on the road: cars,
trucks, vans, you name it,"
Yet, you then refer to the
Honda Accord in April's New
Cars as “the best-selling car
in America.” Which is it, the
F-150 or the Aceard?
BUD WARREN
GRASSLAKE M1

It's really not confusing. The
Ford F-150 is the best-selling
vehicle of all types in Ameri-
ca, including cars. The
Honda Accord is the best-
selling car.

In order of sales, the lineup

Letters are subject to editing for

length, mivie ond forma.

is: 1. Ford full-size pickup
{F-series), 2. Chevy full-size
pickup (C/K series), 3. Honda

You said the 1992 Ford
Crown Victoria is one of your
favorite cars. It was mine
alzo. I even had one on order
until I diseovered Ford is
building them in Mexico. I
canceled my order and
bought a Cadillae instead. If
Ford wants to build them in
Mexico, then let Ford sell
them to Mexicans. I am now
going to purchase a Dodge D-
150 instead of a Ford F-150

this weekend,
DONALDTAYLOR
BRIDGETON, MO

Who says the Crown Vie 1s
built in Mexico? Actually, it's
bult in Canada. Some of the
components are made in
Mexieco, but that's true of
rmany cars, nof just the Crown
Victoria. —£Ed,

When Worlds
Collide

“Saturn Showdown" smacks
of commercialism that could
have been written by an ad-
vertising copywriter. The
Saturn may be impressive to
PM, but to me it's a carbon
copy of what's already avail-
able in the GM stable. GM's

problem is that it is either

Tape Tip
[ have a tip to add to your
home improvement tip No.

4 54 in “85 Great Ways To Im-

prove Your Home.” You
state that electrician's tape
should not be used in con-

| junetion with wirenuts. I
| have always added a turn of

tape around the bottom of
the nut and the wire as a safe-
guard. Because of this, 1
have received compliments
from professional electri-

| cians. I have also found that

= | itishandy and safer if tape is

in & rut or governed by blind
bats. Why else would it come
out with another model with
the same turnoffs? If GM, or
any other American carmak-
er, wants to regain a leader-
ship position, it must real-
ize the motoring public wants
to spend more time on the
road and less time in the
repair shop,
JANLS
ST.JAMESCITY, FL

It's refreshing to see an
American car company build
and produce a small car the
equal of anything Japan can
make, I've wanted to buy
American for years, but the
product just wasn't there,
With the Saturn, it is, and

I'll buy.
LEO VECCHIONE
CLIFFWOOD BEACH, NI

Memory Lane

“& Gallery Of Great Cars”
was interesting and well
photographed. After a Cub

. wrapped around the body of

a switch or receptacle to cov-
er the exposed terminals. It
lessens the likelihood of
shock if a mistake is made
and the line iz still hot.
DOUGLAS BECKSTEAD
ANCHORAGE, AK

What's New?

Tech Update recently re-
ported about the invention of
a new combined starter/al-

| ternator. 1t is not very new.

Scout den meeting in Scotch |
Plains, New Jersey, during |

the 1955-56 school year,
Drew Campbell's mom drove
us home in her new 2-place
T-Bird. We must have been
packed in like sardines, but |
still remember the car and
ride 356 vears later.
HAROLD M. COOMBSE.JR.
WINNSBORO, 8C

My 19191920 Maxwell tour-
ing car has a Simms-Huff sin-
gle unit starter/generator.
And to the best of my knowl-
edge, this unit had been in
use several vears prior to
that time. It just goes to
prove there is little new un-
der the Sun.
GORDON A. NORBERG
RIE LARKE, WI

Robert King's invention of a
starterfalternator brings
back one of my best child-
hood memories. A unique
feature of our old 1925 Dodge
Brothers touring car was a
silent starter. It was silent
because the starter shaft
gear was permanently
meshed with the camshaft
timing chain. It makes me
believe that King's starter/
alternator is a result of prod-
uct modification rather than
invention.
C.F, ASHMORE
TUCSON, AZ
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/ There's a place for

s/ chains. And a place for

/’ solid steel. At Geme, we be-

/ lieve the only chains in your

/ garage should be on a bicycle.

/" For strength, safety, security and

reliability your garage door opener

should be screw drive. Ten feet of solid

steel that's so strong, so safe, so reliable

we can offer the Pro-Tech® ten-year
warranty.

A chain drive opener 15 noisy, greasy

and has hundreds of links to break.

Genie Serew Drive is smooth, quiet and

made the one way that's most reliable,

The choice is yours. We've made it easy.
For the name of a

nearby Genie dealer,

call 1-800-0K-GENIE.

In Canada, call

1-800-363-0955,

i 1091 . Genie = a repstered trsdemark of The Genie Companry, Allance, Chio 44604, [T, Lised. ©24A, rI1.||r|.'.4,

Genie's dedication to quality
and reliability can be found in
every product we make. Like
wetidry Genie™ Shop
Vacuums and Power
Blowers, Genie®
Gate Openers,
the Genie® Beast™
Garage Trash
Compactor, and
Alance® TV
Antenna
Rotators,




TIME MACHINE

|
75 YEARS AGO: JULY 1916

‘ POPULAR
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Early Seabirds

Naval aviation took of T quick-
Iy during World War 1. Great
Britain's Mediterranean
fleet, stationed at Salonika,

Greeee, made good use of fly- |
ing boats for reconnalssance, |
hombing runs, even antisub- |
marine warfare, Cranes low- |

ered and raised the seaplanes
off and on battleship decks.

Elsewhere, converted mer- |

chant marine vessels provid-

e Mattops for wheeled air- |

erift, But the first dedicated
aireraft carrier, HMS Arvus,
would enter the fray too lute
Lo see any action,

Litter Gitter

Back in the 11,5, cities wors
fighting u dirty war, Strees
sweepers couldn't keep up
with burgeoning popula-

| tions, so motorized vacuum

cleaners began inhaling re-
fuse. Meanwhile, other

cleaning trucks went door to
door, offering to snake long
vacuum hoses through build-
ing windows.

Spin The Bomber

As World Weur 11 unfolded,
inventors became obsessed
with devising odd schemes to
loft heavily laden bombers.
The euptive-arm centrifueal
launcher on our cover was
typical. The plane would loud
on to the free end of the arm
aned start its engines, A pro-
peller on the arm would lend
additional impetus. Around
aniel aroind she'il go until the
plane ruined sufficient speed
to fly, at which point she was
releassd, Somehow, howev-
er, thiz concept never got off
the ground.

25 YEARS AGO: JULY 1966

TanluA Lot
The T.5. Army
had seen umrup{h
of the devastation
wrought in K-
rope by Germa-
ny's panzer divi- 8
sions. It was
clearly time to
beef up our own
armor numbers.
The M3 medium
tank, forerunner |
to the M4 "-hurmdn began
rolling off assembly lines by
the thousand, sporting a
Tomm field gun, a4 3Tmm
turret-mounted anti-aireraft

gun and several small ma-
chine guns, Welghing only 28
tons, the M3 reflected U,S.
preferences for light, highly |
mohile armor, I

Down Cold

Testing the limits of human
endurance, divers plunged
beneath the ee of Antarctica
to study Weddell seals,
which frolic in the subfree:-
ing water. But purgling from
divers’ repulators blurred re-
cordings of the seals' vocal
sounds. So geousticians from
Woods Hole Oceanographie
Institute built a sub-ice ob-
servation chamber rigged
with mierophones. Not mike-
shy, the seals responded by
providing researchers with a
cacophony of whistles, hoots
anel chirps.

Fruit Machines
The Green Revolution wis in
full swing, amd mechunized
reapers invaded fields, tar-
geting crops that were hard
to harvest by any means oth-
er than hand labor, New to
the farm a guarter-century
ago were plum piekers that
seize g tree by the trunk and
shake it into dropping its
yvield, and cantaloupe har-
vesters that comb the fat
fruit from the vine. And to
loft human orange pickers,
double-beam boom trucks
began rolling through Cali-
forniu's orehards.

POPULAR MECHANICS & JLILY 1591
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TECH UPDAIE

News Of Tomorrows Technology Today

To Space And Back In A Single Bound

WASHINGTON, D.C
With Shuttle ﬂll,.Th"- sparadic
and the National Aero-Space
Plane (NASFP) veurs away,
Strategic Defense Initiative
planners say they need &
cheap, reuzable manned

| launeh vehicle, What's more,

| ment by Shuttle

it must fly by 15805, ot least
for suborbital testing. So the
S Office has asked four
AErcEpace contractors Lo con
ceive singlo-stage to-orbit
(SRT0) vehicles based on ex
isting technologies

The idea is to truck pay
loads of 5 or 10 tons into orhit
for between £100 and 1000
per pound (depending an how
aften the machine blasts off)
Even the hu.,:h !'1|._f'.ll'|- |5 orpe-
tenth of the eost of deploy-
The S5TO

POPULAR MECHANICS & [LLY 159

viehiele could capitaltze op
work done under the Ad
II:'-I'II"IiFulﬂrI-'! Irl"il'!”F'
ment Program |
and the NASP offort
Predictably, concepts
arred so far reflect euch con
tractor's forte, Boeing has
propased o titannom-=kinsed
winged spaceplane, operated
like # commercial jetliner
Mesnwhile, Shuttle manu
facturer Rockwell has pr
posed a vertical-takeaff, hor
izontal-landing spacecraft
H.n'k_h!-,—l_*]".\ ut I‘Irl',h _'iIl,'”'l-H
niell Dougrlas and General Dy
namics want to build verti
cal-takenff vehleles that

Bl i U LA E

SEE D 16k

return tail first, firing their
engines toenshion landing

qlﬂ e decizion miy come
s early as this summer

Boeing s horlzontal-takeoft,
horirontal-landing spaceplane
Is one idea for 5DI's low-cost
launch vehicle

Highlights This Month

B Flame Tamers—The battle to quench
Kuwait's oll inferno

B Gas Gauges—Army's new gear to outfox
chemical agents

B Heavy Liftoff—NASA's coming
megarockets take shape.

B Jumbo's Big Brothers—Plane builders
eye future jets that will dwarf the 747

B Popular Micromechanics—Japan's bid
to commercialize tiny machines.

. @ Good Vibrations—Technology to take
the chop out of choppers.

‘More Tech Update on page 10)

JULY 1991
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Optical Neural-Net

Flarecraft Are Here

WESTPORT, CT—The
ground-effect craft that we
detailed two years ago (see
“License To Fly," page 57,
July '89) has now debuted in
the U, 5. boat market.
Flarecraft 370, built by a
subsidiary of Deutsche Aero-
space, cruises at 72 miles per
hour on a cushion of air com-
pressed beneath its reverse
dihedral wing. The ground
effect enhances the vehicle's
lift-to-dragratio, squeezing a
280-mile range from 10 gal-
lons of fuel. Minimum speed

Flarecraft skims above water
surface during debut at Miami
International Boat Show.

for ground effect is 42 mph.

Because drag climbs
steeply with altitude, the
Flarecraft can't fly more
than a few feet in the air. This
places it in the jurisdietion of
the Coast Guard, rather than
the FAA, sono pilot's license
iz required.

Flarecraft Corp. plans fu-

ture models, including an &
passenger commuter,

I British Telecom

IPSWICH, ENGLAND—
Twao technologies promise to
revolutionize computing: op-
tical processing, with speed
and energy sav-
ing=, and neural
networks, with
unigue problem-
solving abilities.
S0 why not com-
hine them?
Researchers at

(the 11.K.'s phone
company) have
done just that,
ereating a simple
optical neural-
net. Beams of lu-
ser light replace
the electronie in-
terconnections
that characterize
aneural network.

Passing hetween arrays
of diodes, light streams
through a photorefractive

ervstal containing a holo-
gram. The hologram's pat-
| tern can be adjusted continu-
ously to “teach™ the neural-

Optical neural-net does 10 million calcu-
lations per second on a fraction of a watt.

net to solve a problem, such
as face recognition. The svs-
tem learns much faster than
electronic equivalents,

Army Gears Up To Shut Down N.B.C. Threat

ABERDEEN, MD—How vul-
nerable were our troops 1o
unconventional warfare dur-
ing Operation Desert Storm 7
Although we'll never know
exactly, the Army is making
remote detection ol nuclear,
biological and chemical
(N.B.C.) agents a priority.

At Aberdeen Proving
Ground, recon researchers
are testing the XM21, aporta-
bie detection and alarm sys-
tem that can spol vapor
clouds up 1o 3.8 miles away.
The sensar, a Michelsan in-

wheeler, is outfitted with
detection gear. XM21 [below)
Identifies remote toxins from

their infrared signature.

SURFACE
SAMPLING WHEEL

SWIM PROPELLER

terferometer, scans infrared
radiation, for the spectral sig-
natures of toxic agents, By

| the mid-1990s, the XM21
| should be installed in combat

vehicles, vans and shelters.
Meanwhile, Army divisions

in Saudi Arabia used about

60 Fuchs N.B.C. reconnais-

€3 sance vehicles donated by

the German government.
Soldiers prefer the vehicles
over the Army's old chemical
recon machine, an M113
variant, because the Fuchs'

| overpressure air system al-
lows them to operate without
MOPP-level 4 protective
suits. They alsoneedn't leave
the vehicle, which is fes-
tooned with external sam-
plers. The Fuchs carries ils
oWn mass spectrometer, en-
abling instant identification of
suspicious agents.

General Dynamics and
German manufacturer Thys-
san Henschel will begin pro-
ducing a U.5. version, the
Fox, in 1994,

{More Tech Update on page 14)

PMUILLUSTRATION BY ADGLPH E. BROTARAN. GENERAL DyMAMICS PHOITO

BRITISH TELECOM PHOTO



WE'VE GONE TO THE ENDS OF THE EARTH
TO HELP YOU SURVIVE A TRIP TO THE MARKET.

Goodvear Wrangler radials are a tough, steel-
belted family of durable radials that really get
around. On highway. And off.

And from the Baja to Bengal, Wrangler per-
formance has proven to be a winner.

!l'l [-.]L'I. 'il'l rl;_.:_urﬂll'- L'lf:lrl'l'l:"l:lr'l"\' H1s .l!.:..]]!'l‘l[
v i Other makes of tires, Goodyear Wrangler radials
with the raid have been consistently chosen as original
equipment by top manufacturers like Ford, Chevrolet, Jeep
and Range Rover. -

And true to its family
heritage, you'll find the
Goodyear Wrangler HT to
be a tough, steel-belted,
all-weather radial that will
give you sure handling,
excellent rreadwear and a
smooth, quiet rnde on the Crosodyear Wiangler madials are the choice of

: off-road sachngy lepend Wilber Fims
highway. =

Sut no matter where you're going, on highway, off highway
or merely off to work, yvou can rest assured that Goodyear
Wrangler radials will not only take vou there, they will
also bring vou back.

Tﬁgﬂb L_"'GTHTLY-,'- Please remember, if

AND FRIIVATE LANI

vou drive off-highway,
tread lightly. Stay on existing paths. Don't forge
new ones. America is a beautiful country. Let's keep
it that way.

GOODFYEAR

Jeesr Wianigpder Renepacle

Fhese pehicles wse Gooufyear
Wiangler nucftinle. You shonld, too

i Goodyear wins the most
£ imporant tests of all,

THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM.







Own one of these leather-bound books
for only $4.95...the price of a paperback!

THE 100 GREATEST BOOKS EVER WRITTEN

The NMinest edition you can Nnd of Moby
Dick Is the great Easton Press leather-
bound edition. Now vou can have this
luxurious book (a wonderful value at its
regular price of $36.50) for the price
of a paperback—only $4.95—with no
obligation Lo buy any other book. You
can keep Moby Dick lor $4.95 lorever!

Why is The Easton Press making this,
dare we say It, whale of a deal? Because we
think you'll be delighied and astonished
when you see the quality of vour first Eas-
ton Press leather-bound edition. When you
feel the guallty of the leather, and hold the
heft of the book. When you look at the
beauty of the binding, and see the gleam of
the 22k1 gold inlald on the spine!

Frankly, we are hoping yvou will be so
taken with this first volume that you will
wanl to own additional leather-bound edi-
tions from The 100 Greatest Books Ever
Written. But you are under no obligation to
do 80

Replace those paperbacks
and forgollen best sellers
with leather-bound classics!

Therés a time in your life when you
will want Lo replace your paper-
backs and forgotien hest
sellers with a library ol

heautiful and important books, That's what
a greal library i=2 all aboul .. books so mag-
nificent that they are your pride and joy...
a statement aboutl vou. And a library of
leather-bound books is the best of all.

Each book bound in
genuine leather
with accents of

22Kkt gold.

Keal Valoe!

The books in this collection are a genwine
value, not cheap reprints. Mol poor-gquality
editions in imitation lcather. Easton Press
editlons are the real thing, Real leather edi-
tions of the Mnest quality. Helrloom books
elegantly bound and printed on acid-free
paper 20 that they will last for generations,
Yel the cosl s nol expensive. For litle
more than the price of ordinary=-looking
hardcover books you can own Lhese
extraordinary editions — books thal are
admired and collected in 131 countries
around the world. Books that you will be
proud to display in your home — lorever!

Classies by Bronlé. DNokens.
Dostoyevsky, Shakespeare. Twain.

Who remembers most of vesterday's best
sellers? You can be sure the world will never
forgel the works of Shakespeare, Milton.
Dostovevsky, DNokens, Tolstoy, Twain, These
are the greatest authors of all time — rep-
resented here by thelr greatest works! (We
Include a list of all the titles with vour $4.95
book: you then gel w choose which books
you want Lo receive!)

Each volume Is custom-bound for vou.

You don’t see luxurious leather-bound books
In most homes, which is all the more reason
vou'll be proud Lo see them in yours! Nor do
you see these Faston Press leather editions
for sale In bookstores, They are made avail-
able directly 1o you — with no bookstore
mark-up and no distribution excesses. This
Is what lets us keep the price low and Uhe
quality high.

Superior erallsmanship and materials go
into each Easton Press edition. Premium-
quality leather, Acid-neutral paper. Gilded
page ends. Satin ribbon page markers,
Muolré fabric endsheets. Superh (Hostra-
Lions, Hubbed spines aceented with prie-
vious 221 gold,

AL just $4.93 you have nothing o lose!

Crwn Moby Dick Tor 54.95. For the price of a
paperback, own Lhis luxurious editlon out-
right. Then, whether yvou buy anything Tur-
ther i entirely up Lo you. Obviously, you get
this book Tor a fraction of what it costs us Lo
make. We di 5o in confidence that you will
be truly iImpressed.

To take us up on this unusual opportunity,
simply call us, toll free. at the number
shown, or mail the reservation application
helow:

CALL TOLL FREE: 1-800-367-4534

Reservation Application

The Easton Press
47 Richurds Averiue
Norwalk, Conn. GHST

Yes, . send my leather-bound edition of Moby
ek Tor me s keep forever al just $4.95. . and
reserve my subseription 1o The T Gréatest
Books Ever Written, 0] HiKe this book, send me
Turther ediilons at the rate of one per month al
S36_50* each—with this price hetd firm for the
sl bwis full vears!

I understand you will send me a list of all the
tithes in the collection. | can tell you which, if
any, | do nol wanl, s | am Iree Lo Lell vou Uhen
to send me no further books at all if that |s my
decision. | may return any book within 30 days
for a refund, and either parly may cancel this
subscription sgreemenl al any Lime
Heres how | winl o pay for my 54.95 Moby
Mk and futore volumes (unbkess 1 el you Lo
cancel);

1 WIEA [ MusterCand T Americun peesa 2 hiners Clab

Creilil Card N Erpirmtios Dals
O | prefer Lo pay by check. ($4.95 enclosed)

Name

wldress

iy

Stinle fip

Slgnature

*ifus &3 45 per book fur shipping and handiing. ssy sppiicable
males b will he bilked

1-3999

e




ISTRATHONS BY EDO WALIG LIESKY

Pt L

GREENBELT, MD—Last
April, Space Shuttle Atlan-
tis deployed a monster tele-
seope to peer at the true mon-
sters of the universe: black
holes, supernovae, neutron
stars, quasars and other
sources of gamma rays.

At 17 tons, the weight of a
fully loaded tractor-trailer,
the Gamma-Ray OUbserva-
tory, or GRO (see “Eyes On
The Universe,” page T2,
March "800}, is the heaviest
unmanned NASA spacecraft
yvet launched, [t's also the
first designed for in-orbit
refueling, although NASA
doesn't currently plan on ex-
tending GRO's migsion be-
yond two years.

Three f-ton instruments

s | ECH UPDAE
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Launched in April, GRO should begin sending back data from its three &-ton instruments by mid May.

will detect gamma rays of dif-
ferent energies. Meanwhile,
eight smaller detectors will
monitor the sky for sudden

gamma-ray bursts and alert
the ather devices to these
phenomena.

Th:- uhc.+ srvatory should

New Hellflghters Battle Mother Of AII Irlfernos

BURGAN OIL FIELD, KU-

WAIT—Retreating Iraql sol-
diers left a bitter farewell in
the sands of Kuwait: thou-
sands of buried land mines
and hundreds of blazing oil-
wells. Cleanup will take all-
out elforts by the Houston-
based firefighters Red Adair,
Inc., Wild Well Control and
Boots & Coots. But scores of
entreprenaurs, eager to try

out new techniqueas, wanta | Mrmamwwwdmmm#mdﬂlwuuﬁmahmtmm

help visualize cosmic cata-
clysms like matter/antimat-
ter eoallizsions and stellar
explosions.

piece of the action, too.

Forexample, lo clear mine-
fields, San Francisco inven-
tor Bill Wattenburg has built a
30 x 40-ft. helicopter-lowed
chain blanket, toothed with
harrow blades. The Army Is
testing it at Yuma Proving
Ground. Meanwhile, the Ku-
waitis have suggested using
air cannons to sandblast
swaths through minefields.

But to tame the oilwell fires,
say the Houston firefighters,
the old ways are the best
ways. A boom crane, at-
tached to a vehicle called an
Athey wagon, first yanks hot
metal debris from the waell.
The same boom then lowers
Pulled by helicopter,
Wattenburg chain blanket first
churns up mines with harrow
biades. then jostles them into
exploding on chailns.

an explosive charge onto the
wellhead.
snuffs the fire by whisking ox-
ygen from the well. Mean-
while, another boom pierces
the well pipe with a stinger
nozzle, through which mud
flows to gum up the oil,

this technique to let the crane
cap the wall with a tube into
which liquid nitrogen coolant
is pumped. And a Colorado
engineering lirm has sug-
gested smothering flames by

domes over wellheads. A

dome would then shunt the

The detonation

Boots & Coots has adapted

lowering 100-ton concrete
plpe protruding from the

gushing oil into tankers.

Since it's estimated that
the fires may burn for more
than a year, there may be
enough time to try many new
meathods,

(More Tech Update on poge 16)
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You'll never get a better offer on PASSPORT...

5%0 OFF!

An outstanding value from
the makers of ESCORT

Over a million satisfied PASSPORT®
owners are on the road today, Now
we'te making PASSPORTs value and
performance available to an even
greater number of drivers. Place your
order by July 15, 1991 and we'll give
you a 25% discount off the regular
price of $199.

PASSPORT comes with all the features

you need:

= Long range detection

» Anti-falsing circuitry

* Pulse and instant-on radar detection

* Pocket-size convenience

= Die-cast aluminum housing |

We believe so strongly that you'll he |
satisfied with PASSPORT, that we

back each purchase with a 30-day

money-back guarantee, Use PASSPORT

where performance counts the most —

in your car, on the roads you travel

every day, If after 30 days you're not

completely satisfied with PASSPORT,

send it back for a refund

Don't wait until it's “too late.” Call

today for the greatest value in radar
protection

1-800-433-3487

for Sales & Inlormation
{1 -B00-54%- 1 608 for Cisssnnser Service)

Major credit cards accepied
sk ahout oar 30-day money hack guarsntee

P&ssmm $149 = shipping

Ol residenity add 5.5% sales. tax. Prices higher in Canada

ESCORT
B Department 206871
One Microwave Plaza
Cincinnati, Ohio 45249

L L ]
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New Heavy-Lifters Called For

WASHINGTON, D.C.—A
new breed of unmanned
heavy-lift space boosters is
needed to eut the Shuttle's
workload, concludes the
Advisory Committee on the
Future of the U.5. Space

Frogram.

Jetmakers Ready FarA Growth Spurt

NEW YORK, NY—Air travel -

growth forecasts tell a trou-

| bling story: While more and

more people want to fly, air-
port capacity won't grow 1o
meet the demand, and stifling
congestion looms. One way
out of the bind is o fit more
people in each plane. Super-
jumbos are beginning to
make economic sense and
may spark a new rivalry be-
tween jetmakers.

Widebody leader Boeing,
which can barely crank out its
new 747-400s fast enough, is
already studying options to
retain its jumbo-jet hegem-
ony. Easiest would be to
stretch the 747-400, adding
extra double-deck fuselage
before the wing and more

| single-deck to the rear. That
| would provide 70 or 80 more

passenger seats.
Altarnatively, Boeing de-

| signers have considered

The big liguid-fueled rock-
ets would combine existing
Shuttle hardware with tech-
nology now emerging from
the Advanced Launch Devel-
opment Program (ALDP),
jointly run by NASA and the
Air Force,

X "\_1‘

extending the double-deck
clear back to the tail, adding
between 125 and
| 170 seats. Not
willing to tip its
hand, Boeing also
says il might sim-
ply develop an en-
tirely new plane if
it gauges positive
market support.

A reusable engine/avionies
module is one key compo-
nent, at least as envisioned
by ALDP contractor Boeing,
After powering a launch, the
unit would jettison and para-
chute into the sea, to be res-
cued and refurbizshed. At-sea
recovery trials with a half-
scale mockup are showing

Key ingredients in any of
thesa variations could in-
clude a bigger wing, such as
that now being built for the
747-400 freighter, and new
engines, such as the new
86,000-pound-thrust GE-
90 powerplant, slated for
Boeing's twin-jet 777.

Meanwhile, European con-
sortium Airbus has mada no

Boeing tests recoverable

that splashdown wouldn't
harm unprotecied engines,
Boeing says. Bul whether
the rockets will go off in time
to help hoist Space Station
Freedom remains uncertain.

T47-400 [top] would go all
double-decker |middie) or
stretch [bottom| to evolve Into
&00-plus seater. Alrbus
superjumbo is below left.

into Boeing's high-capacity
territory with a superjumbo
of its own. Such an animal
would carry at least 800 pas-

sengers, with the option of

accommodating 800

built around two existing Air-

= lages put side by
# side. Powerplant
possibilities in-
clude Rolls-Royce's new
RB211-Trent jets, the strong-
est of which delivers 84,000
pounds of thrust.

Alrbus says that if commer-

= secret of its desire to cut |

gl seals orreachingtoa |

7000-mile range. The |
plane would either evolve |
from the long-haul A340, due |
to slar flying next year, orbe |

bus widebody fuse- |

cial carriers show enough in- |
terast, it would start building |
the big jet in 1897 for service |

entry in 2002. Boeing is less

specific. But both manufac- |
turers are counting on the Pa- |

cmr: Rim nations to generate |
er pressure that

- justify b huilddng bigjets.

ler'.’f'l' Tﬂﬁ Update on page I.I,'H
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SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.

17 mg. “tac” 1.2 mg. mcoting av. pet cigarette by FTC methad.

Classic taste. price.
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WIRE
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TOKYO, JAPAN—A surgical
catheter brandighing an assort-
ment of micromotor-driven instru-
ments is one goal of the latest
10-year technology program by
Japan's Ministry of International
Trade and Industry,

The tip of the Y;-in.-dia. device
would have fiberoptic headlights
and ports for microsurgical tools.
Microactuators at each segment of
the catheter would flex the tube to
help it snake easily through the di-
Surgical catheter would adjust its
shape with microactuators to sase
passage through anatomical tubes,

TECH UFPDAT E eo—

Swiss-Army Knife Of Microsurgery

gestive tract. The surgeon would
slip the machine down a patient’s
throat, then teleoperate via an ex-
ternal terminal. Tiny cameras
would document the surgery illu-
minated by the headlights,

An electrostatic micromanipula-
tor that's small enough to graba
blood cell or bacterium has already
been fabricated at the University
of California at Berkeley. Yet,
while Japan lags the United States
in mieromachine research, Japa-
nese industrial eorporations are
showing more interest in the re-
sults than U.S. companies.

New Tech Shakes Off Helicopter Vibrations

NEW YORK, NY—If hellcop-
ters didn’t vibrate so much,
they'd spend less time in the
shop and ride far more com-
fortably. Yet up lo now, they
have been inescapably
shaky, because as the air-
craft moves forward, ach ro-
tor blade leaves turbulence in
its wake 1o rattle the next
blade. Since passive damp-
ers don't solve the problem,
engineers are lurning to
active electronic canceling
techniques that squelch heli-
copter vibration at the flipofa
switch,

One example is installed in
the EH101, a big 3-engine
ransport helicopter under co-
development by Great Brit-
ain's Westland Helicopters
and ltaly’s Agusta. The sys-
tem is called activa conftrol of
structural response (ACSR).

Four ACSR struts run be-
tween the main rotor gearbaox
and the airframe. Driven by
data from accelerometers

MAIN ROTOR
GEARBOX

COMPLIANT
—=ELEMENT

and rotor-speed sensors, 8
piezoelectric actuator rapidly
stretches and relaxes each
strut to cancel oul vibrations
transmitted through the gear-
box. Airframe vibrations relat-
ed to the blade-passing fre-
quency—a major componant
of helicopter shakes—drop
by 75% on average, flight

teslers report.
Meanwhile, Massachu-

BEMNDER

Experimental system under development at MIT calms main rotor

shakes with plezoelectrics connected to a trailing-edge Map.

satts Institute of Technology
aeronaulics professor Ste-
ven Hall is experimenting
with a system to address the
problem at its source: the ro-
tor blade itself. Working with
a scale-model of a Boeing
CH-47 Chinook, he has fitted
flaps on the trailing edge of
each rotor blade.

The flaps mave up and
down to compensate for
changes in lift caused by tur-

EH 101 |below) has four ACSH
actuator/strut: between the
gearbax and alrframe. The
result: 75% lews vibration.

bulence from other blades
and airspeed changes as the
blades rotate in forward
flight. To control the flaps,
piezoalectric sheats inside
the blade expand and con-
tract in response to signals
from sensors,

How durable such devices
prove over the long haul will
determine their effectiveness
in helping helicopters shake
off their jittery image.

2
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Getting away from itall can be pure heaven. The lucky
devils thar have Yamaha WaveRunners do it all che
time.

You can too. You see, youll find
exactly what youre looking
for in a Yamaha. No
mactter what your experience
is. Or what you want it to be. Six Water Vehicle

models give you more choices. All models give you
more family fun. Yamaha reliability makes sure of it.
So call 1-800-526-6650 for a
dealer near you. Climb
P aboard a Yamabha.
And make your
escape.

~ YAMAHA

Fun that won't quit.




THE NEW BUICK ROADMASTER.
EITHER THE COMPETITION IS

CHARGING Too MucH, OR WERE
CHARGING TOO LITTLE.

*92 Buick "81 Lincoln
Roadmaster Town Car
Sedan Executive Series
Engine 5.7itre VB 4.Gitre V8
AntHock braking system  Standard Standard
Driver-side air bag Standard Standard
Drivetrain Rear-wheel drive Rear-wheel drive
EPA-est, hwy, range* 575 miles 460 miles
Sealing capacity 6 passengers b passengers
MSRE’ 821,445 $30,038

The new Buick Roadmaster is everything you'd 50 how come the new Roadmaster costs
expect from a luxury car. thousands less than the Lincoln Town Car? Simply

Its standard features include full-size comfortand ~ because at Buick, we still make value a standard
big V8 power. The security of anti-lock brakes and  feature of every car we sell.

a driver-side air bag is standard, too. For more on what is perhaps the best value in
And of course, Roadmaster is built totheexacting ~ American luxury sedans today,
standards of Buick quality. call 1-800-238-2929.
_,.--—-'_T.

BUICK
The New Symbnél For Quality
In America.

"Based on EFf-estimal

Hm&am&;;&ud The buel tank capacity,
TManslaciurer’ "“'FIL nnlnl-lr prep. and
d:ﬂhlliun thlrgr license |ndq:mmrdc-

Imguhn Brickle up
[IJ 1991 M Corp. Al ighs eserved. Raadaser & rademark of GM Corp

() — T




COMPARISON TEST Popular

JULY 1991

SUZUKI SIDEKICK JX

® While there are loads of sport/utility vehicles to choose from
theze days, not many of them are designed just for fun, In fact, if
vour idea of sport/utility fun ineludes a folding top, there’s just a
' bare half-dozen.
Surf's LJD! Sun'’s out! TD.DS downl! ]m‘h ilf-dozen. ! :
: At a glance, this might seem to make the business of selection
We beach-test five 4wd ragtops. simpler than in other automotive areas. But when we rounded up
five of these sports cars for the dirt, we learned that the choice isn't
5 T T R S us simple as it appears. Each vehicle had itz strengths, each had its
C \L/oet = ot ! a ! : |
ELE;E‘-R ]_lTU'_":”t‘ : "'r_l“'_L""'IS_"‘ Editor weaknesses, and, with the obvious exception of a set of near-iden-
L notos by Mike Gaspa tical twins, each had its own personality,

POPULAR MECHANICS & 1LILY 1591



BEACH BANDITS

.....

ISUZU AMIGO XS

Stir price disparities into this mix,
and you wind up with a comparison
that's difficult to call.

The evaluation began with our
normal battery of instrumented tests
—minus the skidpad, which we con-
sider irrelevant with vehicles of this
type—Tfollowed by a day of cruising
California back roads and two days at
the Pismo Beach recreational vehicle
area. Since we don't regard these
vehicles as real hardeore mountain
goats—with the possible exception of
the Jeep Wrangler—we didn't include
any boulder-hopping.

Instead, we assessed this fleet in
terms of how they're likely to be used
—primarily as weekend toys, with
the understanding that for at least a
fair percentage of their potential own-
ers they'd also serve as all-around
transportation. Since their 4wd ca-
pabilities proved to be similar, we
weighted our evaluation in favoer of
eivilizing gualities—ride comfort,
amenities and all-around driveability.

Isuzu Amigo XS

Our first choice is the Isuzu Amigo.
Clearly the most carlike in terms of

GEO TRACKER LSI

ride comfort and funetion, the Isuzu
proved to be the most civilized in free-
way commuting and eity driving. This
was due in part to its size. Weighing
3265 pounds, with the second largest
interior volume in the fleet, the Ami-
go acts more like a car than a sport/
utility vehicle.

Build quality was another of the
Amigo's strong points, Fit and finish
was up to automobile standards, and
interior materials were high quality
—all of which iz reflected in the Isu-
Zu's price tag,

The Amigo’s soft-top was the easi-
eat to use in this group, though that's
not saying much here—they're all
tricky to operate. But the tailgate is
something else again, The rear win-
dow base has to be unsnapped along
the rear gate and around both cor-
ners, then partially unzipped up both
sides. Then you have to release the
rear tire rack and swing it out of the
way before you can open the gate.

In concept, this tailgate arrange-
ment is much like the others, but in
practice, it was the hardest to use,

The only other weakness that
eropped up in the Amigo was the lack
of steady-state pulling power on long
hills. It was here that the Amigo's
weight proved to be more than its 120
hp and 146 ft.-Ib. of torque could han-
dle without downshifting.

Part of the prnblsernlh’mrc was the

POPULAR MECHANICS & LILY 1991



JEEP WRANGLER §

Amigo's aptional (larger) 31x10,5 R15
LT M3 Goodyear tires, which altered
the final drive vatio. But, when we put
the Amigo in the sand dunes, the big
Gootlyears quickly earned our respect
with their excellent performance.

If the Amigo had just a bit more
grunt, it would have been the walk-
away winner in this comparison. But
its combination of tepid highway
cruising power anid helty price kept
the volting close, Even so, this is the
best all-around beach bandit going
—it solid value in a very competitive
class,

Geo Tracker/
Suzuki Sidekick

Just behind the Amigo we wound up
with a sort of subgroup composed of
the Geo Tracker, Suzuki Sidekick and
Daihatsu Rocky, This isn't really sur-
prising since two of the vehicles share
the same platform, and the third is
nearly identical in design, construc-
tion and appearance,

In point order, it was the Geo
Tracker, Suzuki Sidekick and Dai-
hatsu Rocky. Oddly enough, despite
being equipped with the same engine
and tires, the Geo Tracker wasa tenth
of a second faster 0 to 60 mph, .3 mph
faster in the quarter-mile, and pulled
almost a half-mile more per gallon in
the fuel-economy loop than its twin
brother from Suzuki Sidekick.

POPULAR MECHANICS & ILILY 1991

The differences were most likely a
funetion of how the engines were bro-
ken in, since both vehicles had nearly
4500 miles on them.

Besides their puppy-in-the-window
looks (8o cute you just have to take
one home), the other Tracker/Side-
kick strong points are interior finish
and appointments, The brightly col-
ored cloth seats, which provide sur-
prising lateral support and comfort,
and nicely detailed dashboards give
the small interiors a zense of warmth,
good planning and value,

Like the Amigo, power is not a

strong point, though the Tracker/
Sidekick gearing is wall chosen to
make the most of it, particularly for
off-road use. Both handled the tricky
ups and downs of the Pismo dunes
easily, and if there's anything to
choose between them it's in their 4wd
systems. The Tracker had automatic
locking front hubs, the Sidekick’s
were manual.

Perhaps the least endearing quality
of this twozome was ride quality.
Short wheelbase and a suspension
setup that's stiff enough for off-road
driving add up to a choppy freeway




SPECIFICATIONS AND DIMENSIONS

BASE PRICE/ ENGINE/ ENGINE ENGINE/ TRANS- WIDTH/ WIN. GROUND TRACK CURB
MARUFACTURER/ PRICE DISPLACEMENT HP, NET/ DRIVE  MISSION BASE'LENGTH HEIGHT CLEARANCE FRONT/REAR WENGHT
MODEL AS TESTED {eles) TOROUE (R.-ib.)  LAYOUT  TYPE {in.) {in.) {in.) {in.) 1.}
Daihatsu Rocky SX £10321/ L450HC 16V 94 %ETDD mmd  front' | S-speead B5.87 68.5/ B.1 5TO578 2T
$11.612 97.0M580 84 (@ 3200 rpm  rear, dwd" manual 1482 B7.7
Goo Trackear LS £11 908/ L4 S0HC B0 @ 5400 rpmd  front/ BE.8/ 64.2/ T8 540/551 2238
$13,613 97.0/1580 84 (@ 3000 rpm  rear, 4wd® manual 1425 BES
Isuzu Amigo XS §13,500/ L45S0OHC 120@5000pm/  frontf  G-speed .7 701/ 8.3 58.9/50.1 3285
§15,674 156.2/2568 146 (@ 2600 rpm  rear, 4wd® manual 164.2 B5.7
Joep Wrangler S $0910/ L4 OHV 123@5250mpm/  fromt S-speed 934/ 66.0/ ar 58.0/58.0 2835
11,762 150.4/2457 130 @ 3250 rpm  rear, 4wd® manual 153.0 720
Suzuki Sidekick JX $10.25%/ L4 SOHC B0 @ 5400 pm/ frond/ Ba.&/ B4.2/ 79 54.0/55.1 2370
$12.2M 97.0M590 B4 (3 3000 rpm rear, dwd' manual 1425 86.5

1. Part-ima 4wd system. 2. Timas from a steady-state 40 1o 70 mph, 3. Bast speed achieved while weavi

Popular Mechanics
Index
@ Sharp-eyed readers will notice an
_all-new entry in our data charts this
maonth, both in this test and in our tow-
ing test (pages 40-41).

It's the PoPULAR MECHANICS Ser-
viceability Index, designed to provide
a quick read on of routine main-
tenance tasks. Points are awarded
for:

# Easy-to-read dipsticks, reservoirs.

# Dipsticks that can be used without
buming your fi :

® Air cleaners replaceable without
removing other components.

# Oil fiters accessible from above.

@ Oil fiter/drain plug design that
channels oil directly to the drain pan.

# Fuseboxes easily found and
reached.

® Fuseboxas clearly marked for func-
tion and rating, with spares and fuse-

puller. ;

# Spark plugs clearly visible and
readily removabile.

® Spark plug replacement with warm

angine.
® Self-tensioning drivebelts.
# Drivebelt ease of change.

We award a8 maximum of one point
in each category, for a potential total
of 12. —Mike Alfen

AMIGO X5

ride, particularly on sections of free-
way crosshatched with expansion
joints and pockmarked with potholes.
We found enough freeway of this de-

. seription to form a good basis for com-

parison. More than enough.

But the Tracker/Sidekick design-
ers put their chips on off-road compe-
tence when they made their ride/han-
dling choices, and we applaud this
decision. They may look like toys, but
these two 4wd minis can hold their
own when the pavement ends.

Daihatsu Rocky SX

A relative newcomer to this segment,
the Rocky proved to be a very re-
spectable contender, one that defi-
nitely merits a look-see for anyone
who finds himself particularly at-
tracted to the Tracker and Sidekick.
A little more macho in looks, the
Rocky is a bit more stark inside,
though quite comfortable. It'salsoim-

DAIHATSU
ROCKY 5X

pressively well built, a quality we've
noticed in other Daihatsu uets.

Besides its construction, the
Rocky’s strongest suit is ride comfort,
which was a pleasant surprise. De-
spite having the shortest wheelbase
in the group, the Daihatsu's suspen-
sion absorbed shock and highway sine
wave very well. We rated its all-
around comfort second only to the
substantially bigger Amigo.

The Rocky's engine is weak on the
bottom end of the rpm range, but once
it begins to breathe, the little 1.6-liter
4-cylinder pulls impressive midrange
figures. In our 40-to-70-mph Eaﬂamfuﬁ
tests, it grabbed fastest time by a
2 seconds, which translates nicely for
highway use.

t is in fact the highway the Rocky
likes best. Compliant ride, good
steady-state performance ang the
lowest price-as-tested figure in the

padd up to make the anef-
ective blend of day-to-day plugger

and spare-time sportster.

Jeep Wrangler §

Although it's not easy to tell at a
glance, the Jeep has come a long way
since it emerged from the storm
clouds of World War I1. That's be-
cause most of the changes—eontin-
uous chassis and drivetrain improve-
ments—are out of sight. Jeep has
deliberately preserved the tough
Yankee character of this all-Ameri-
can invention—which is at best a
mixed blessing.

On the down side, this includes a
level of comfort and convenience that
is crude, particularly in contrast to
the Wrangler's imitators. Seating is
marginal, top-up wind roar is deafen-
ing, and removing or erecting the top
is an exercise that requires patience,
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TEST RESULTS

STEERING TURNING BRAKE FUEL ECOROMY ACCELERATION PASSING? BRAKINE TDO-FT.* EFAINTERIDR M’
TYPETURNS  CIRCLE SYSTEM (MPG EPA cityhwy.)  0-S0MPH (sec)  ACCELERATION GO-0MPH SLALOM  VOLUME  SERVICEABILITY
LOCK-TO-LOCK (1) FRONT/REAR PM tos! Vi-MILE [soe. @ mph) AD-TOMPH(sec) (R)  MPH few. 1) INDEX
Pwr,recirc. ball 370 F: 10.64n, vanted dis/ 22 144 12.8 18 501 86.3 )
a0 R: 10.04n. drum 214 18.9 @ 67.0
Pwr. recire, bal/ X2 F: 11.4<in, verriad disc/ wan 15.0 169 148 s ET.0 ]
an R: B.6-in. drum ma 185@647T
Power, recire, bally 15 F: 10.14n. vaniad discd 1822 143 158 154 518 oa -]
as R: 10.4-in. disc 203 1B2@ETS
Pwr. recire. ball/ 329 F: 11 2-in. venied disc/ 1820 13,6 164 158 63.1 KA Mk
a8 R: 8.0-in. drum 178 18.9 @ 68.7
Pwr, necirc. bally 5.4 F: 11.44n. vaniad disc’ 28 151 16.8 148 530 B0 9
EF] R: B.8=in. drum a8 185 @Ee4T

Spaens provide indsx of iransient response. 4. Based on 12 basic mainienance hunctions,

SIDEKICK JX

practice and a little bit of help.

We also think there's a little too
much WWII left in the Wrangler's
ride quality, compared to the rest of
our test group. Though it has the
longest wheelbase in this quintet, the
Wrangler is simply too stiff for com-
fort on the street.

Our initial impressions of the Jeep's
handling were also negative, until we
became accustomed to its steering,
which overreacis toinitial input, Once
committed to a turn, however, the
feeling of stability comes back.

The fix from an engineering point of
view would be to slow the steering ra-
tio in the first few degrees of wheel
movement; that is, variable ratio
steering. The fix from a driver’s point
of view is to use smaller steering in-
puts for initial turn-in. Once we'd
mastered this trick, we found the
Jeep to be reasonably nimble, as
ghown in the slalom test.

On the plus side, the Jeep's interior
is roomy and also the easiest to get at
for cleaning—important when you've
spent a couple of days charging
around in sand and surf. And if it lacks
sophistication versus the other beach
bandits, it's also designed and built to
take more punishment.

The Jeep's 2.5-liter Four provides
plenty of torque, though its accel-
eration numbers are hampered by
stump-pulling gear ratios. And if you
want more muscle, you can order your
Wrangler with Jeep's 180-hp 4.0-liter
straight Six, still one of the best
powerplants in the sport/utility mar-
ket. Only the Jeep offers the option of
more power.

On the one hand, the Wrangler is
the least carlike of these vehicles. But
on the other, it's the best qualified for
really tough off-road use. 3oina
sense, the granddaddy of this class—a
vehicle wrapped in legend, with its

® Although everyone loved the idea of
the Dodge Dakotla convertible when it
came along a couple years back, not
enough of us loved it for Dodge to con-
tinue it as a production option.
Howeaver, ASC, the firm that engi-

neered its convertibilization, still thinks
it's a good idea, and will build ragtop
versions of any regular cab Dakota mod-
el. It can be ordered through Dodge
dealers for a suggested retail of $3200
over the price of the truck.—Tony Swan
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JEEP
WRANGLER §

own following—is in a class by itself.
We can understand Jeep's reluctance
to dilute that kind of panache.

Postscripts

As is true of all vehicle categories,
icking the beach bandit that's right
or you entails some compromises. In

our view, the [suzu Amigo's combina-
tion of roominess, comfort and all-
around usefulness makes it the best
compromise as an everyday vehicle,
as well as a weekend off-road ride.

With this general compromise in
mind, the Sidekick, Tracker and
Rocky are better left to younger driv-
ers, who tend to prioritize jauntiness
and fun ahead of comfort. As for the
Jeep, if your concept of beach extends
to desert dry lakes and surrounding
mountains, this is one tough old sol-
dier, likely to survive such use.

However, we do want to add one
other note regarding compromises,
All of these vehicles were designed
with at least some off-road use in
mind, producing consequent effects
on handling, With their relativel
high ground clearances and tallis
aspect ratios (track versus height),
these vehicles don’t handle like street
ears. They're really much more like
light trucks.

But does that make them, as some
publications have suggested, inher-
ently dangerous? No, We reject this
ill-informed notion entirely. For
someone accustomed strictly to regu-
lar passenger cars, driving a sport/
utility vehicle involves a period of ad-
justment. This is particularly true for
younger drivers, whose excessive en-
thusiasm is more likely to put them
into situations that are beyond their
limited experience. But all that's real-
ly required is ordinary prudence. M
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Lightweight, agile and invisible to radar, the Army’s LH will
live and fight with frontline troops.

® Flving 5000 miles into a moponless
night, eight AH-64 Apaches follow
the Tapline Road, then wind be-
tween'the canvonlike walls of the
desert wadis, stealing into Irag.
Lumbering along with the quick at-

tack choppers are a Chinook for

medivae and extra fuel, and a huge
MH-54 Pave Low borrowed from
the Special Operations Commuand
for its precise navigation equip-
ment, They have 20 minutes to
Knoek out the Ground-Controlled
Intervept Station ahead.

BY ABE DANE,
sciencel/Technology Editor
PM lllustration by John Berkey

Success will elear the path to
Baghdad for the opening air strikes
of Operation Desert Storm. Failure
will leave a dead]y network of ra-
dar-guided mizssiles and interceptor
areraft to wreak havoe on allied at-
tack planes now preparing for that
first plunge.

Infrared gun camera footage

shows what happened next. Pop-
ping up out of the ground cutter,
the A paches put their laser designa-
tors on target and launch Hellfire
anti-tank missiles, Radar techni
cians running for cover are visible
{8 Warm spotls on the screen as the
missiles punch into the site's build-
ings one by one. A spray of 30mm
cannon fire and Hydva rockets com-
pletes the devastation. Hovering 2
to 4 miles away, the Apaches assess
the damage, making suve the sovi-
et-built Flat Faee and Spoon Rest
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I.esnuns of success
Ironically, this mission-shows a
f!..irmg‘;!hw in present-day Army
avintion. The-Apaches that earried
out the raid avetank killers, heavily
armored and relatively easy-to-
detect aireraft designed to slug it
out in a pitched battle, not to infil-
trate deep behind enemy lines. The
large support helicopters they re-
quired for the long-distance trek
added to their vulnerability, Had
conditions been alittle worse, or the
apposition a little more determined,
the bold gambit might not have
come off.

Unfortunately, nothing elze in
the Army inventory was up to the
Jjob, Antiguated Cobra gunships
lack the zensors for night work, and
the rest of the Army’s Vietnam-era
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for .l:u put forward a nmnmwmyﬁghg;m|

i seout dutv.
Enter the LH

Acquiring a machine to overcome
this weakness is the Army's No. 1

priorvity, Over the past decade, it -
has sought o fill the gap through a

series of Lechnology initiatives eul-
minating in a program it ¢alls the
LH. or Light Helicopter. This
April, the program bore fruit in the
form of 4 stealthy, all-compuosite air-
craft with fying and fighting capa-
bilities that may revolutionize
Army tactics.

The new LH design was borm of a
fi-vear competition between two
contractor teams, spurred on by the
promise of $30 billion for the win-
ner. Bi wing anid Sikorsky led s tewmn
proposing a sleck, lizardlike eraft
with missile racks that fold into the
fuselage to enhance stealth, Me-
Donnell Douglas teamed with Bell

vehiele, characterized by a sharp
NOTAR (no tail rotor) tail and
fixed, stub wings for weapons,

Both designs met, and in many
respects exceeded, the Army's re-
quirgments. But the Boeing/Si-
korsky teamgot the nod, largely be-
catse dn e*:tmuﬁﬂnunl v well laid-
out dezign maile it easier t operate
and maintain,

Eyes of the Army

But the true measure of g combut
aireralt comes in how well it carries
vut its mission, The [.H, now known
by the operational title RAH-66 Co-
manche, will enrn its keep primarily
as what the Avmy calls an armed re-
connaissance helicopter. Maj. Gen.
Rudolph Ostovich, commanier of
the Army Aviation Center at Fort
Rucker, Alabama, and chatrman of
the board that evaluated the LH
contenders, told PM how the
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KILLER CHOPPER

ALL-COMPOSITE
BLADES

WIDE FIELD OF VIEWW
HELMET-MOUNTED DISPLAYS

4-AXIS CONTRO!

MNIGHT VISION
MLOTAGE SENSOR

SENSOR |
TURRETS |

2-BARREL 20MM
GATLING GUN

Comanche will play the role.

In the hours before battle, a com-
mander’s desire for information about
the enemy becomes ravenous. The
normal intelligence map, peppered
with battalion and company symbaols,
ig no longer enough. “When yvou're go-
ing to go bust somebody up, you want
to know precisely where is that Z507-
23-47 Where iz that SA-t system?”
Ostovich says. Then there is no sub-
stitute for helicopter reconnaissance,

Today, this risky work is carried
out by unarmed OH-58 Kiowa Scouts
flying close to the ground to avoid de-
tection. Protection comes from the
guns of an AH-1 Cobra flying over-
wateh a short distance back,

Much of the Comanche's reason for
being is that it can fly such missions
alone, without anyone riding shot-

Armed reconnalssance: Four Hellfires,
two Stingers hit targets of opportunity.

8

SPUT-TOROUE
TRAMNSMISSION

MLUALTIFLINCTION
COCKPIT DHSPLAYS

I
!

RETRALC TARLE
MAATN LANDING GEAR

gun. This capability arises from a de-
sign that is both inherently hard to de-
tect and capable in combat.

Buiilt on a beam

The helicopter's strength comes from
a composite box beam running up its
center like a backbone. Shrouding the
exterior is a tough composite hide for-
mulated to absorb radar signals and
shaped to deflect what it cannot ab-
sorb. Total radar eross-section is
about 1% of that for previous light
helicopters.

Because the Comanche's skin plays
no structural role, anti-aireraft fire
can pasg right through it without
weakening the airframe, The skin can
also be divided up into as many access
panels as needed to make life easy for
maintenance crews. Under battle

BEARMNGLESS
MAIN ROTOR

1 200-HPF LHTEC TROO
ENGINES (2}

FANTAIL
DRIVESHAFT

, STINGER
ARTO-AR
RETRACTABLE
MUNITIONS BAY MISSILE
HELLFIRE
AIRTD-GROLIND MISSION ELECTRONICS PACKAGE

MISSILES

conditions, for example, three sol-
diers at a forward area refueling point
can refuel and rearm the helicopter in
less than 13 minutes.

The heart of the Comanche's flying
performance beats in twin LHTEC-
T80 engines developed for the LH by
Garrett and Allison. These 33-in.-
long, 300-pound turbines crank out
1200 horsepower each, driving the
aireraft to a top speed of 203 mph—8
mph better than the Army asked for.

To avoid attracting heat-seeking
mizssiles, the engines channel their ex-
haust through a system that mixes it
with cool air sucked in through open-
ings on top of the tail boom. Ejected
through narrow slots along the
boom's sides, the escaping s are
too cool for anti-aireraft missiles to
lock onto. Stealth in the audible {re-

uency range is achieved by enclosing
the anti-torque fan in the vertical tail
and by using a main rotor with five
blades to reduce tip speed.

12&0-mile range, with two Stingers.

BOEMG MDY LLUSTRATIONS

Heavy attack: Add-on wings make room
for a full loadout of 14 Hellfires.
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FAN-IN-FIMN
ANTI-TORCLE
SYSTEM

Looking for trouble

For reconnaissance, however, seging
ig more important than not being
seen, That's where the most advanced
technology on the Comanche comes
in, Two sets of sensors are housed in
independently rotating turrets on the
nose. Aimed by magnetic head posi-
tion sensors and viewed thr uugh
wide-angle helmet-mounted displays
these provide enhanced vision w her-
ever the crewmen look.

Flying from the front seat, the pilot
uses a second-generation forward-
looking infrared sensor mounted in
the top turret to guide the aircraft at

night. The lower turret eontains a

more complex sensor suite used by
the copilot/gunner.

Prior to a typical engagement, the
helicopter would rise above the tree
line for a few seconds, allowing the
target acquisition sensors to automat-

e i

<

Mockup |above|] provides a preview of
Boeing/Sikorsky's stealthy design.

ically sean their full field of view, then
return to cover. While the pilot repo-

' or an attack, the copilot/gun-

his aided target detection
assification system to analyze
the sensor data. By matching infrared
signatures with a preprogrammed -
brary, the computerized system rec-
ognizes specific types of threats, pro-
viding the punner with a prioritized
list of targets. He then configures the
helicopter's systems for the appropri-
ate weaponry, and opens the retract-
able weapons bays.

When all is ready, the pilot maneu-
vers into the open. Twin sidearm con-
trollers linked to a fly- rire control
system aid him in dodging threats,
while the gunner places the target in
the crosshairs of his helmet-mounted
display and pulls the trigger,

The variety of weapons the Coman-
che can carry gives an indication of'its
Twin multifunction displays augment
helmet-mounted displays for night
navigation and targeting.

many missions. In its armed recon-
naissance mode, four Hellfire anti-
tank and four Stinger anti-aireraft
missiles can be stowed in the retract-
able bays. As America's first helicop-
ter designed for air-to-air combat, the
Comanche may also go into battle
with as many as 12 Stingers in the
bays. For ground assaults, external
weapons winglets may be clipped on
in a 20-minute procedure that com-
promises stealth, but adds space for
eight additional Hellfires, A light-
weight, 2-barrel gatling gun slaved to
the pilot’s helmet spits out up to 1500
rounds of 20mm ammo & minute in
close-in confrontations.

This gives just a glimpse of the abil-
ities built into a design so complex
that it filled a 45-ft. trailer with paper.
Nine years after the first LH studies
began, Ostovich seems pleased with
the new weapon, which should begin
entering the Army inventory in 1995,
“It"s a testimony to the research pow-

sident inthe American R&D cen-
" he says. “We've got the think-
ing power in the U.S8., and that's the
real leverape.” ™
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Scientists are using the technology of tomorrow to uncover the past in
their search for the largest animal that ever walked the Earth.

® In 1979, two hikers were approach-
ing the lip of a mesa northwest of Al-
buquerque, New Mexico. Astonish-
ment stopped them in their tracks.
Protruding from the russet sandstone
were the vertebrae of a giant. Wind
and water had scoured the rock from
the tailbones of a dinosaur that had
once browsed through giant conifers
154 million years ago.

Six years passed before David Gil-
lette, then curator of paleontology at
the New Mexico Museumn of Natural
History, excavated the bones. "It
took about a year of lab work,"” he re-
calls, “until I was confident that the
dinosaur was not only new to New
Mexico, it was new to science—and
the largest dinosaur ever found.”

Dubbing the monster Seismo-
saurus (earthquake lizard), Gillette

30

BY GREGORY T. POPE

gauged its length at around 120 ft.
—23 ft. longer than its closest rela-
tive, the placid Diplodocus. But to
find the rest of the skeleton and con-
firm that record length (now estimat-
ed tobe closerto 140 ft. ), he'd mobilize
technology never before mustered in
the cause of paleontology.

Out of the Stone Aqe
The equipment of the fossil hunter has

been frozen in time since the 1870s,
when the bitter rivals Edward Drink-
er Cope and 0. C. Marsh raced each
other to the dinosaur graveyards of
Colorado and packed bones into
Union Pacific boxears for the long
journey back East. The geological
hammer, cold chisel, punch, bolster

PRAILLLISTRATEDN i GEORGE HALLETT

and brush remain the tools of the trade.

But the search for Seismosaurus
has guickly updated the paleontolo-
gist's toolbox. The gigantic skeleton
has become a proving ground for lead-
ing-edge remote-sensing technol-
ogies like magnetometry, gamma-ray
spectrometry, ground-penetrating
radar and acoustic tomography. Tai-
lored for bulky manmade artifacts like
forgotten gas lines and buried toxic
waste, these technigues are being re-
fined to unprecedented acuity in the
Seismosaurus hunt. And in the pro-
cess, they are fast-forwarding paleon-
tology into the 21st century.

Why the need for high-tech help?
For one thing, most dinosaur skele-
tons are scattered across huge areas.
Unable to peer into the ground and
narrow the search, excavators could
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spend decades picking through an
area twice the size of a football field.
Worse, the bones of Seismosaurus are

buried in federal territory under ap-
praisal for protected wilderness sta-
tus. Bureau of Land Management of-
ficials weren't about to let Gillette rip
up the mesa on a fishing expedition.
But the site is also close to Los Ala-
mos National Laboratories, birth-
place of the atomic bomb and home to
some of the nation’s top technical
minds. Late in 1985, Gillette outlined
the problems to scientists there and
piqued interest. “Dave complained
that paleontology was still in the Dark
Ages," recalls Roland Hagan, the
eochemist who would organize the
0s Alamos effort, “and that com-
ment really caught my attention.”

Blood and iron
What followed were brainstorming
sessions with several dozen Los Ala-
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gentle, glant
cept [top]. High-tech sensing will help verify
the hypothesis.

PR FHOTOI Y STEVE YOUNG

mos researchers who volunteered
their time and services after working
hours. Some were eager to try remote
sensing, while others wanted to first
unlock the fossils' secrets by pounding
the bones with subatomic particles.

In the spring of 1987, a Los Alamos
team began by coring an inch-wide
column thrﬂugh rock and embedded
bone. Those 18 in. of sample yielded
crucial elues that opened up leads for
the paleontological detective work.

First, Paul Hlava at neighboring
Sandia National Labs zeroed inona
fossil-bone earmark. Training a beam
of electrons on bone glices, he touched
off X-rays whose signature indicated
the preszence of magnetite, an iron-
rich mineral formed from the dino-
saur's blood. The finding suggested
that magnetometry might aid the
hunt.

Harold Bowen, who worked at Los
Alamos's linear aceelerator, had built

1




HUNT FOR SEISMOSAURUS

Seizmic cannon [above | and

trating radar [right) are among the tools
probing for Selsmosaurnus,

in his garage a proton-precession
magnetometer, which detects subtle
warps in the Earth's magnetic field
caused by buried objects. In 1985, the
same device led Bowen and treasure-
hunting colleague Mel Fisher to $500
million in gold and jewels on Neustra
Seriora de Atocha, a sunken Spanish
galleon off the Florida coast.

That June, Bowen swept the top of
the mesa three times witﬁ the home-
built apparatus—and hit paydirt. He
found some loose vertebral bones that
had separated from the rest of the
skeleton. The high-tech hunt was on.

ﬁ-\‘.lll'l?l for the glow

Meanwhile, more bone slices from the
core sample went into Los Alamos's
workhorse OMEGA reactor, where
neutron-activation analysis revealed
that the bone was tinged with urani-
um. Seismosaurus is lodged in a layer
of sandstone known as the Morrison
Formation, famous for its bounty of
dinosaur bones. It's also rich in urani-
um, which has an affinity for organic
material such as bone. Nuclear detec-
tion technology, long a Los Alamos
forté, came to the site that spring in
the form of a handheld scintilliscope
operated by environmental-health
physicist Don Van Etten.

“Well, beeps went off in several hot
spots,” he recalls, but the finds
proved to be bone fragments on the
surface. Anything a yard or more un-
der the surface was invisible. As the
search progressed, radiation detec-
tors would prove of only limited use.
On the plus side, gamma-ray spec-
trometry would help diggers declare
surface areas bone-free so they could
bring in mechanized excavators.

As this work progressed, teams
from Sandia and Los Alamos laid out a
surve:.rihnp; grid and H&Htﬂmugcallf
swept the mesa top with ground-pen-
etrating radar {Gf‘R}. Developed in
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the 1960z to intercept tunneling Viet
Cong, GPR distinguishes two media
of unequal conductivities, such as
steel and earth. Bone and sandstone
differ only subtly, but the GPR runs

ielded consistent readings. Some
arge objects certainly lie under the
mesa top, though whether they are di-
nosaur bones or geological anomalies
remains to be seen.

While the Los Alamos team probed
with the three remote-sensing tech-
nologies, excavators were at work
with traditional handtools, using the
tried-and-true method of following
the bones in from the side of the cliff.
To their delight, moet of the verte-
brae were still articulated, and dig-
gers steadily unearthed the rest of the
tail, pelvis, ribs and spine.

“There's no question that this is a
world-class find,” Hagan says. “Not
only is the skeleton fairly complete,
but it's been very well preserved in a
benign environment." Chemical anal-
ysis has shown that fluorine from
nearby groundwater had leached into
the bones, armoring them against rot
the way fluoride compounds in tooth-

PR PRCITOS BY OTES RABDDEN

paste protect teeth.

As the dig progressed, the remote-
sensing crews could compare their
readings with actual bone locations.
Initial results were mixed, with mag-
netometry showing the most prom-
ise, while GPR took in some false posi-
tives. Hagan, like all the researchers,
iz extremely conservative in discuss-
ing results; “We've come to this feel-
ing: It's all an experiment, and the
proof comes when the exeavation is
completely finished.”

Sound and vision

Round two began in April 1988 when
Gillette rented a Bobeat earthmover
and shaved 10 ft. from the top of the
mesa. The remote-sensing teams up-
dated their hardware and went to
work again, 10 ft. closer to the bones.

And from Oak Ridge National Lab-
oratory came Alan Witten, who had
developed an acoustic tomography
system to locate buried hazardous
waste. The heart of his gear is a seis-
mic cannon, a modified B-gauge shot-
gun mounted on wheels, The gun fires
alead slug into the surface of the
ground, touching off subterranean
sound waves that are picked up by an
array of hydrophones in a nearby
borehole. Then the gun is shifted 2 ft.
away and discharged again. After re-
peated firings, a computer assembles
a cross-section image of the zone the
way a medical processor creates a
CAT sean from X-rays,

While the researchers have EhE\J;F];j’
debated the interpretation of Wit-
ten's results, acoustic tomography
has certainly generated the strongest
signals yet. The gray-scale images on
Witten's laptop appeared to pinpoint
two vertebrae unearthed inJuly 1989,
The ima@s also suggest an odd pos-
ture for Seismosaurus, which appar-
ently died curled up, lying on its right
ﬂani, its neck arched back toward its
tail. “Our images go right out along to
the neck and show a definite rigor
mortis position,” Witten elaims.

Today the excavation is continuing,
supervised by Gillette, now Utah's
state paleontologist, and local New
Mexico scientists, Los Alamos teams
are repeating remote-sensing sur-
veys to ensure repeatability of data
and to refine their techniques. “When
we started, we were basically novices
taking blind stabs,” Hagan admits.
“And%uuking into the ground is still
horribly complex, but now we know a
lot more about what we're doing.”

Gillette feels the remote sensing
may already have cut years from the
excavation process. “The whole proj-
ect has been both literally and figura-
tively ground-breaking,” he says,
“and all these technologies show high
promise for other sites.” P
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OWNERS REPORT

® Toyvota has been selling Celicas sue-
cessfully for 20 yvears now. Very suc-
cessfully, But throughout its long his-
tory, the Celica line has never faced a
more competitive enyironment than
it does today.

People who buy Celicas—younger
women, mostly—usually shop such ri-
vals as the Geo Storm, Isuzu Impulse,
Nissan 2405X, Ford Probe, Mazda
MX-6, Honda Prelude, Chevrolet
Beretta, Pontlac Sunbird, Chevrolet
Cavalier Z24, Dodge Charger and the
Diamond Star trio: Plymouth Laser,
Eagle Talon and Mitsubizhi Eclipse.

Many of these nameplates didn't
even exist three years ago,

Most of these sporty 2 +2s share a
similar price spread. And what a
spread it is. In the Celica’s case, you
can pay as little as §12,798 for the bas-
ie ST or as much as $26,848 for a load-
ed All-Trae Turbo.

Besides the tough competition,
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Toyota takes risks with styling—and wins.
BY MICHAEL LAMM, Contributing Editor
PM Photos by Ron Hussey

there's another big difference be-
tween the current Celica and the four
previous incarnations. While Toyota
usually plays it safe in the styling de-
partment, the current Celica is defi-
nitely high profile. With their Darth
Vader brow ridges, their Coke bottle
flanks and high sterns, these Celicas
represent the most controversial styl-
ing job in the nameplate’s history,
producing double takes wherever
they go.

And this is exactly what prompted

maost of the Celica owners in our sur-
vey to sign on the dotted line: 72%
cited styling as their main reason for
buying. Styling also stood out as the
Celica's single most-liked feature,
with 81% of our respondents endors-
ing the new design, almost 42 per-
centage points over the next higﬁzst
category, which was handling,

The fifth-generation Celicas are
available in three body styles: coupe,
lifthack and eonvertible. Our survey
was completed before the ragtop ver-

A3




Onameers liked Celica’s interior, but 25% had
problems with instrument lighting.

sion became available. Buvers can
choose from four models: 8T, GT, GT-
S and the low-volume, high-perform-
ance 200-hp All-Trac Turbo (s0 low
volume, in fact, that none showed up
in our survey). All the Celicas come
equipped with dohe 16-valve 4-cylin-
der engines, electronic fuel injection,
front and rear antiroll bars, driver's-
side airbags, variable-ratio rack-and-
pinion power steering, plus the usnal
electronic amenities,

A technieal deseription of the new

Although front seat rating was high, there
were comfort and headroom complaints .

Celiea sounds much like its predeces-
sora, but there's actually little in the
way of interchangeability of compo-
nents, And the interior redesign is al-
most as sweeping as the exterior,

The entry-level Celiea ST is avail-
able only a= a coupe, It offers a 103-hp
1.6-liter Four, plus a choice of a 5-
speed manual or a 4-speed automatic
transmission. As in years past,
Toyota biases the ST toward economy
and a cushy ride, rather than slalom
handling.

Tayota's 130-hp dohc 16-vaive 2.2-liter
Four powered 56.5% of Celicas in survey,

One step above the ST is the popu-
lar GT, which accounted for more
than 55% of the Celicas in our survey.
As the basis for the convertible, the
GT is the only series available in all
three body stvles. It's a little stiffer
than the ST, uses 6x14-in. whesls in-
stead of 5x13, and has the 130-hp 2.2-
liter engine, plus tilt steering, 50/50
fold-down rear seats, power mirrors
anid a full-size spare,

Representing only about 4% of Cel-
ica sales, the GT-5 takes its owners to

SUMMARY OF 1991 TOYOTA CELICA OWNERS REPORTS*
Total miles driven HOS, 131 Power sunroafl 53,1 Avernge LB Good b2 6
Purchase price: Anti braking 252 Poar 0.0 Average A2
Averuge $15. 30 Power diiver's seal TA Comfort opinion, front seats: 4.4
§11,900- 820,650  Specific likes: Excellent 44.2% Number of vehicles owned:
W you choose the Ce Iiul' m Bl.2%  Good 4.3 This vehicle only 40.4%
T2 396 Averuge BT Twuo vehicles 272
Owne#{'}uhru hefore 5.2 Fuwnr!pcrfmmw 25.6 Poar LB Thres viehicles E11
Performance ®0 Rid! quinlity 215 Comfort opinion, rear seats: Four or maore 114
RI!’.I'I.ILII‘L‘i:In 17.4 Fuel economy 211 Excellent 11.%%
Price 16,8  Specificdisliles: Good 37.2 Female 58, 0%
Model chaoice: No i A%  Avernge i, B Male T8
Caliea GT Bh.4% Ime headroom 11.1 Poor 15.1 3z
Celiea BT 411 Uneomfortabbe seating 141 Mechanical trouble™ Lﬁ tion of owners:
Colica GT-8 a6 Pouor reur vigion 9.2 Yes 21.4% nder 28 e
Engine choice: Cramped interior 6.6 No TH.6 S48 GLA
2. 2.liter Four B, 5% Limited ronr legroom .5 What type of trouble? i) pslus 14.1
1.6-liter Four HR Sugpested changes: Misey electrical 31.3% on FOUr experience
Avg. mpg by engine, city hwy: Nochanges 2.0% Instrument lighting 5.0 with ;uﬂrl’.‘.:llu. would
1.t-fiter Four 26,24 More head room 0.2 Did:nuuﬂh' yourseliT you buy a Toyota againd
&.2-liter Four 20,6505 Improved seating comfort 7.1 20%  Yes Ea%
Transmission choice: Eliminate blind spota 4.9 N 96.0 Na 0.0
S-apoed manual 0. 9% More rear legroom 4.3 Diealer repairs sailsfaciory? Maybe a7
4-apeed automatic 48.1 Power side mirrors 4.2 Yes TRO% [Ifso, would it be a Celical
I'lijurupt (Uit Workmanship opinion: Mo 2L.1 Yes 6.0%
b comalitioning 88.7 Excallent 69.8%  Denler service opinion: No a5
Oyatdosinsl sawiinil mvistinim 3. Gond 28.4 Excullent 37.8% Maybe 2.5
* Percentages might not equal 100% due Lo rounding ap or insuffichent data.
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Lhe eddee of sports car country. It of-
fers handling-oriented suspension
tuning, d-wheel-dise brikes and
G.0x 15-in. alloy wheels with VR-rat-
ed tires, Antilock braking is aptional.
A front airdam, rear spoiler and
prounil-effects rocker panels give the
T3 a look that's consistent with ils
sporting imtent

|-"I"\.'ll| il '|J|J'.'I||| ¥, 1'|l'|'i||||:;_' Lo our
(Celies owners, remains us high as
ever, More than a quarter of our re-
.‘-|HIIII|1'I||.= ha] owned Ceheas before

undoubtedly a strong factor in their
recent purchise decisions—and muny
told us that their previous cars hal
also been troublefree, well built and
utterly reliable,

The new Celica’s [-:lilll hig bieen -
graded Lo protecl aguainst chipping,

andl “palvanealed” steel, o material
employed in Lexus LS40D construc
tion, 18 psed in Celted manufacturng

as well, Galvanealing entails applying
heat and layered composite coatings
toadd stiffness to the sheetmetal, The
process helps resist corrosion and
muffles noise,

80% troublefree

Nearly T0% of our Celica owners rat-
ed the workmunship of their cars as
excellent. And more than 804 report-
ed no mechanical maladies of any
kind. While this isn't the highest no-
problems rating we've ever seen in
our Owners Reports—the Lexus
L5400 holds that distinetion at 90%
—it'z very high indeed.

Of those who did have problems,
the majority were related to a variety
of minor electrical glitches, in particu-
lar a bad rheostat for the instrument
lights.

Complaints relating to the car's de-
sign were few. The Celica's low ceil-
ing bothered some of the taller driv-
ers, particularly in sunroof-equipped
cars (the sunroof reduces headroom
by a little more than an inch). Not ev-
eryone found comfort in the bucket
seats, and the hefty C-pillars pro-
duced some grumbling about limited
driver sightlines.

There were also a few gripes about
excessive window fogging, and, inev-
itably, a number of owners (4.3%)
eomplained about the cramped rear-
seat leproom.

The yes factor
But as we noted, all the complaints re-
Aected small minorities. When we got
to the all-important bottom-line ques-
tion—"Knowing whal you know now,
would you buy the same car aguin?”
—69% of our respondents answered
ves, And only 3.5% gave us an un-
equivocal no,

That's a responsze Toyota can take
Lo the bank. ™
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Of four models offered, the GT accounted for more than 55% of the Celicas in this survey, and
mare than 80% were coupes. Though controversial, the Celica’s current styling rates high
with owners, more than B0% listing looks as the car's best feature.

EDITORS REPORT

® We don't like to spend a lot of time
talking about styling. We think you're
going to make up your own mind about
sheatmetal.

Accordingly, we'll confine our re-
marks concerning the Celica’s looks to
how strongly it polarizes beholders.
People seem to think it's either alluring
or strange. with few falling between
these extremes. Given the popularity
of the line, we view this as a success for
Toyota's design teams. In a segment
that's awash with racy-looking wedge-
shaped darts, the Celica strikes a defi-
antly distinctive note.

Our own enthusiasm for the Celica is
centered below the surface, on an ex-
cellent range of powertrains and sus-
pension setups to go with it,

Though we've spent a falr amount of
time in Celicas of all kinds, we bor-
rowed a new GT-5 for a little refresher
course. And we returned it with re-
newed respect lor ils all-around per-
formance. While it's neither the quick-
est nor the best-handling car in this
class, the GT-5 combines enough of
each to make it plenty of fun to drive.

The 130-hp 2.2-liter dohc 16-valve
Four is gratifyingly responsive—very
much like a racing engine. And the
car's handling is positive, quick and un-
failingly predictable. The ride/handling
tradeoff in the GT-5 leans toward ag-
gressive cornering capabilities, mak-
ing it a bit stiff on bumpy surfaces. But
for drivers who want sports car feel with
an extra set of seats, we think Toyota
has hit a very viable balance.

Beauty And The Beholder

Addressing a couple of the more sa-
lient owner complaints—driver sight-
lines and seating comfort—we agree
and disagrea.

There's no question that the styling
interferes with vision in the rear quar-
ters. The C-pillar and relatively small
greenhouse produce some serious
blind spots. Similarly, the lofty rear
dack, topped by the GT-S spoiler, puts
more guesswork in backing up than we
would like.

On the other hand, we found the
seats in our GT-S to be absolutely first
rate. These are the best in the Celica
family, but we regard the seats in less-
er models (o be perfectly acceptable.

We also found headroom in our sun-
roof GT-5 was plentiful, at least for 6-ft.
drivers, and complaints about rear leg-
room in 2+ 2 coupes just don't wash
—they're ail ;

At$22,728, our GT-S was well out of
the Celica mainstream. But if you trim
away some of the extras—the 10-
speaker AM/FM/cassette/CD sound
system ($1250), leather upholstery
package ($1530) and sunroof ($675),
the numbers get more compelitive.

In any case, we think the GT-5, like
all the other Celicas, represents a good
value. It's well made, beautifully fin-
ished, fun lo drive and built to endure.
And if the styling tickles your fancy, you
have the bonus of a car that doesn’t
look like all the others. Few Celica
competilors provide this combination
ol distinctions.

—Tony Swan

35



a o |
BIRELL
L

&




® The centuries-old

art of beer makKing is
becoming more of a
sciegnce @5 brewers
experiment with ways
to make beer some-
thing it's never been
before: nom-aleoholic, ‘

There seems to be little
doubt that a market exists
for @ beverage that tastes like
a beer but doesn’t have any
aleohol eontent. The problem is that
the aleohol ean’t easily be removed
without affecting the taste of the beer,

While the ultimate poal may be zevo alephol
content, government regulations now define a non-
aleoholic beer as-one with 1.5% or less alcohol. As far as

|' its ability to make drinkers tipsy, non aleaholie beer, by
this definition, is on par with fruit juice. Regular beer,
by contrast, generally eontains 4 to 5% alcohol.

' Surprisingly, not every brewer of non-aleoholie beer

f pushes the s L]t.mh.ul content to the maximum despite the
correlation ti taste. For example, Kaliber, mude by
Guinness, containg only 0,02% aleohol. To put this in

3 cuntext, a 12-ounce glass of Kaliber has less aleohol

i content than a'slice of white-breai,

Hasically, there are four ways to make bear devoid of

afrohol, according to D Joseph Owades, divector of the

PR P LAY BTk

More brewers are taking the alcohol
out of beer. Here’s how it’s done.

FRANK VIZA

Center for Brewing

Studies in  San
Francigen,.  The
aldest and maost

widely osed method

is vacuum distilla-

tion. Beer s made in

the normal fashion and

then boiled so the aleohol

evaporates. The problem

with this method is that the

esters disappear as well.

Esters are orgunic eompounds

formed in the fermentation process

that are largely responsible for a beer's

distinétive 1“.~'-h=n ﬁ!'i*“'i*l':ﬂ My reintroduce o

touch of real beer for flavor. Other additives such as

corm or cereal may also-be used, Vacuum distillition is

used by the major it'- of brewers currently offering non
aleoholic brands,

The diffusion or reverse osmogis mithod bagically
pushes beer ugams=t a semipermesble membrane. Only
the smaller aleohol molecules pass through to-the other
side of the membrane. What's left is & brew minuns its
aleohol, While it sounds &imple, thiz process is
{\lwrmw due L the amount of equipment necesiary.
O"Doul’s, méde by Anheuser-Biiseh, Is- made In this
IMANne,

A thind method 15 only

\RD

used thus far by Birell, a

ASHE AN TN YT



How Near Beer?
® Can the alcohol be removed from beer without affecting
the taste? The answer is yes, but some brewers are better at
it than others. Generally speaking, a non-alcoholic beer
tends to taste like its alcoholic counterpart. So if you don't
like Pabst, for example, chances are you won't like Pabst
MN.A. Other brands, though, tend to stand on their own. PM's
judging committee of staff and friends included (left to right):
Mickey Arnove, Laura Quinn, Frank Vizard, Deborah Frank,
Moally Gregor, Joe Oldham, Barbara Novak and Tony Swan.
HEAD/
BRAND BREWER BEADINESS COLOR TEXTURE BALANCE
OUTSTANDING
1. Clausthaler Banding | excallent pale amber smocth fuill-bodied ey | beary
2. Haake Back Back good golden smooth, light full-bodied hearty malty
3. Sharp's Milkar | good golden smoath Tull-bodeed beary ralrashingly light
4. Pabst N.A. Pabst | lingaring ligghit gosldl | smooth, slightly | hopgy ity gyt
carbanated
5. Buckier Hasnaken | tades qu:'chl',.- I'dark gold ' almast che')a';_ £ ‘_sllghtll,' malty | malty but waak shightly bitter
6. O'Doul's Anheuser-Busch |toward foamy sunshing | smooth, clean toward malty |sweetish but light, a touch
nol persistan Lty
7. Okd Milwaukee N.A. Stroh hal! fingar pake yabiow smooth hopgy nona, really thin but hoppy
B. Texas Select San Antonio variable apple juice smc;c‘:h.fl hily | hoppy frusity lighvt but besary
carpona
8. Birell Hurlimann | &l 1hETayr|:ImEg_ulder'_ - |carbonated | Popey | malty | malty
10. Kaliber Guinness | fair amber rough malty beary bitter
1. NA San Antonio fades tast [amber ['smoath [fowarn malty '_r"r'.all'l:",' - sweelish
12. Goetz Pale Near Beer | Pearl good "gc.lldar' | tangy h'.;::-";a.ar.l:i-l-'l:l.él-'l-}' early AM, bar sweal and nuity
13. Moussy Cardinal small dark ambar smoath r:n.aiqr : cloying fruity &
14. Texas Light Dark San Anlonio nang | cola Syrupy | maity sweel ke soda | thin, sweel
15. Kingsbury Hailemann lamporary | legay yellow prickly i_hn:!pp;r :.almnfss SM;II'HEI!!,_'EE.EBEI;.
16. Hamm's MN.A. Pakst good | Bunfny bubbly wary malty wet blanket thinly sweel
17. Texas Light San Anlonio kg : witdk apphe uice _FEEI:.I“I'I‘;D-';'. irst.\laemaler .wis'ifulry sweat ".ir:a'lbar:,'—

Swiss brewer. Birell employs a spe-
cial yeast that ferments only 1% of the

sruwﬁ,lm-s found in the wort, the sugar-
ich liquid barley malt that forms the

basis for beer. Yeast cuts the sweet-
ness of the wort, but ferments the
sugar to create aleohol. A “stupid”
yeast, like the one used by Birell, is of-
ten difficult to handle, which is why
more brewers don't use it. Utica Club
N.A., a regional brand of which PM
was unable to obtain a sample, varies
this methodology by making a wort
that is less sweet than nurrr.l.lﬁ1 there-
by less reliant on yeast.

Judging from PM's taste test (see
chart above), the most effective meth-
od of making non-aleoholic beer is to
allow fermentation to start but then
quickly arrest it. The yeast is then re-
moved, and the brewing temperature
lowered. As you might guess, this
process is tricky, and timing is criti-
cal. If done incorrectly, this method
will yield a brew that's far too sweet.
Clausthaler, Haake Beck and Sharp's
—PM'’s three favorites—all use this
method. Sharp’s, made by Miller
Brewing Co., 18 the only domestic
producer in the group. Clausthaler
and Haake Beck hail from Germany.

Non-aleoholic beer is most often
mentioned as an alternative for those

&

instances when an alecholic beverage
may be inappropriate, say at a busi-
ness lunch. Near beer, as it is also
called, is also touted as a way for rev-
elers to avoid the hazards of drunken
driving or as the beverage of choice
for a designated driver.,

Less calories
MNon-aleoholic beer, however, can just
as easily be portrayed as a thirst
uencher or aﬁl-amund health drink.
emoving the alecohol from beer low-
ers the calorie content from about 150
to 55, making the drink suitable for di-
eters or athletes. A few non-aleoholic
beers, like Goetz Pale Near Beer
(brewed consecutively sinee Prohibi-
tion in the 1920s) and the other “Tex-
as" brands, have between 65 and 70
calories, thanks to additives designed
to give the beer a little more body.
The addition of “choicest grain”
adds to the calorie count. Among the
imports, Zero Plus, from the Norwe-
gian brewer Ringes, is among the
highest in ealories at T0—despite only
listing water, hops, yeast and malt as
ingredients. Zero Plus debuted in the
United States too late to be included
in PM's taste test. By contrast, “lite”
beer, from which the carbohydrates
have been removed, is about 100 calo-

ries per 12-ounce serving.

Non-aleoholic beer costs more to
brew, but taxes put the retail cost of a
6-pack on par with its aleoholic breth-
ren. Every beer drinker, therefore, is
geen as a potential customer—a
thought that is attracting every big
U.5. brewer into the market. Both
the Anheuser-Busch launch of
O'Doul's and the Miller launch of
Sharp's are relatively recent. Coorsis
taking over the marketing of Moussy
in the U.S., and Stroh's Old Milwau-
kee N.A. just debuted in May.

The entry of the hig breweries into
the market puts pressure on smaller
brewers. Firestone & Fletcher, a
small, highly rated California brew-
ery that only made non-aleoholic beer,
Just recently stopped production.
Some imports may also have to bow
out of the market, as well, due to pric-
ing pressure at retail.

In any event, there are plenty of
brands from which to choose. Die-
hards may call it an exorcised brew
—beer from which the spirits have
been removed—but PM's taste test
suggests that the best of the bunch
has a place at the bar, whether it be
as a thirst quencher, health or diet
drink, or as the one to have when
you're having one for the road. ™
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COMPARISON TEST

® Getting away from it all usually
means bringing a great deal of it with
you. Often, the best way to do this is
with a tow hitch and trailer. The fun
starts after you unload the dirt bikes,

Jet Skis or speed boat and prepare to

cut loose. But in transit, towing is se-
rious business.

In many ways, these are the best
and worst of times for tow vehicles.
Sales of sport/utes and minivans, until

i i i ' recently a boom market, opened up
e hitch up nine top tow vehicles and hit the road the world P towing b8 Jase mmnbes
to see what pLJ"S and what pales. of people. But this is also the age of
T front-wheel drive, unitized-frame
E SKORUPA., Boating/Outdoors Editor construction H“ii duwnsize:} enﬁinfs.
. + BT Many previously top-rated vehicles
PM Photos Ry ~ich Cox now in:m: reduced towing capacity.

Since POPULAR MECHANICS be-

| lieves in “know before you tow,"” we
decided it was time to put the new

breed of haulers to a road test. Weset

a minimum tow rating of 1750 pounds,

'I and identified nine categories that
Ji——° ranged from full-size van to minivan

-Fr

GMC SIER‘RA SLE "
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GETTING HITCHED

SPECIFICATIONS AND DIMENSIONS

BASE PRICE ENGINE/ EMGINE ENGINE TRANS- WHEEL- LENMGTH WIOTH TRALK CunB
MANUFACTURER PRICE DISPLACEMENT HP, NET! DRIVE MIZSION BASE (OVERALL OVERALL FRONTREAR WEIGHT
MODEL AS TEETED feiee] TOROUE [f.-15. LAYDUT TPE [im_) ([, 8] fin.] fin.) (8]
Buick Roadmaster 521 445 VoMV 1705 4200 rpm Fronit: dspeed 1158 nrT a8 6210841 4415
Estate Wagon SE £24 837 305 4998 255 (a0 2400 pm raar aarlormalic
Chevrolet Beauville £21.150 VBOHV 180 i 4000 rpm Fromil A-spead 146 2232 TS B9 ATa 5552
Spaortvan Extended £24 819 05T 300 & 2400 rpm rear aulomalc
Dodge Dakota LE 11241 VEOHV 165 (& 4000 rpmi front: 4-speed 131 2032 BA.3 58 5505 3460
Club Cab 216733 Jas21 250 i 2400 rpm Ear auiomatic
Dodge Grand Caravan LE 518,306 VEOHY 150 = 4800 rpm Fronit d-speed 1193 1528 Te 596821 3819
$&2.080 2013204 185 & 3600 mpm tfronl mAomalic
Ford Asrostar 522085 WVE OHY 156 G5 4200 rpm Fromil d-apoed 11889 1803 .7 B1.560 347H
XLT Eddie Bauer BI04 2453058 200 £ AB00 fen pan-time dwd  auiomalic
Ford Bronco Custom 524 BBE VA OHY 200 1@ 4000 rpm Pronid d=spoed 104.7 1B0.5 T 6516844 4416
XLT Eddie Bauer £25 550 3515766 3002 2800 rpm  par-tmadwd  aulomatic
GMC Sierra SLE S16.282 Va OHv 230 (i 3600 rpm T d-spead 1315 226 T6H 641638 5458
522 306 45457439 3453 1600 mpm  par-imadwd  aulomalic
Mazda MPV $16.435 W& SOHC 150 (& SO00 rpm Front d-spend 1104 1758 T8 60060 6 3402
23,096 1802954 165 (= 4000 rpm rear aulomalic
Toyota 4Runner SRS 518.988 VB BOHG 150 fiy SBOO rprm frpan Sapoed 1033 176 A1 563581 4005
535681 1812058 180k (& 3400 rpm sl

FORD BRONCO CUSTOM
XLT EDDIE BAUER

to sport/ute to pickup truck to station
wagon. In each category, we picked a
representative vehicle.

All tests were done twice: with and
without load, an approach unique to
PM among national magazines. For
the heavy haulers, we pulled a trailer
with a Chris-Craft 208 Cuddy, which
has a combined weight of 4000
pounds. For the rest, we used a trail-
er with a Lowe 1730 aluminum fishing
boat, which has a combined weight of
1750 pounds. All braking distance
tests were done with the 1750-pound
boat and trailer, which comes without
surge brakes,

40

DODGE DAKOTA LECLUB CAB

Buick Roadmaster

Estate Wag

on SE

The return of the plush Buick Road-
master in 1991 is good news for family
towing. To the surprise of the test
crew, its performance marks placed it
among the leaders in heavy hauling,

While acceleration times seemed
middle of the pack, consistency arross
the board revealed no weaknesses.
On the contrary, several hundred
miles of heavy towing showed that the
G-liter V& small-block Chevy engine
can handle every bit of the Roadmas-
ter's 5000-pound tow rating.

How good is 4-wheel ABS? The

L/

Roadmaszter was the only Lest vehicle
soequipped, and it clobbered the com-
petition. Basy maintenance and mpg
performance were other strong
puints. Welcome back Roadmaster,
Vehicles in same class: Chevrolet Ca-
price Wagon, Oldsmobile Custom
Cruiser,

Chevy Beauville
Sportvan Extended

The Chevy Beauville Sportvan is pri-
marily a people mover. Our test mod-
el, equipped with a 5.7-liter V&, was
configured more like an airport shut-
tle—seating for 12 and upseale trim—
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TEST RESULTS

HRAKE MAXIMUM  TONGUE § ACCELERATION ACCELERATIOM ACCELERATION BRAKING FUEL ECONOMY i)
AXLE SYSTEM TOWRATING WEIGHT | 0-50 MPH (sec.] 'o-MILE (sec. (2 mph) 40-TOMPH (sec.| BO-DMPH{R.)  (MPGS0LD SERVICEABILITY
RATED FROMT/REAR {th.) () JISOLOTOWING) (SOLO TOWING) (SOLOTOWING)  SOLD TOWING TOWING) INDEX
3.23:1  F120n veniad disc. ABS 5000 L] 1085 1784 @752 114 136 wma 1@
A 11.0-n. drum, ABS 232 2312 571 ara 153 112
8731 F:12.54n venled disc AS00 1000 143 1961 0617 16.0 163 16.9 B
A: 12.0-in. drum, ABS 35.0 25. 1@ 620 NA 248 B2
3801 11 3-in. venled doc. 5500 00 9.95 173808 763 4.7 166 125 10
R 10.0-n drum, ABS 334 23321 55 81 A58 214 10.4
2821 FI11.07-n venied disc 1750 600 125 1886 720 129 2 17.7 10
A B 85-in_ dram 216 2240607 26.7 202 134
3731 FLI0.28-n venied disc/ 4500 450 10.7 17.67 @ 66.3 10.6 160 185 s
R; 10,0+, drum, ABS 336 2367 & 56.48 448 269 14,4
3851  FR0.72-n. ventoed disc 7200 700 1045 1T 43{% 748 11.2 173 133 7
A: 10.63-in. drum. ARS 313 22 86 & 58 5 318 191 9.8
A7 F 12540 venteddac T85O0 800 106 1776 761 11.0 167 124 1%
A 13 0-in. drum, ABS 206 218061 4 2518 217 110
3911 F 101 -n venled dec 4500 450 1235 1BT4@T2T 104 176 |78 1]
A 10.2-in. drum, ABS 225 22 2800 60 25 12 230 a5
4101 F:11.34n venled dec 3500 350 122/ 18413 715 122 157 7.8 ]
A1 11 8-, dnsm, ABS Ndme2 ] a1

FORD AEROSTAR
XLT EDDIE BAUER

BUICK ROADMASTER
ESTATE WAGON SE E"

than a typical tow vehicle. While
there's no doubt the 350-cu.-in. en-
gine can handle heavy hauling, the ex-
tended-length, full-size van's bulk
slowed down performance. On the up-
side, the lengthy wheelbase gave it
superh stahility at highway speeds.
As equipped, our testers would be
hard pressed to recommend the
Sportvan for extensive towing at its
G5(H-pound rating. For serious tow-
ing, we suggest an upgrade to the 7.4-
liter engine.
Vehicles in same class: Dodge Ram
Wagon, Ford Club Wagon, GMC
Rally Van
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GMC SIERRA SLE

Dodge Dakota LE
Club Cab

Not surprisingly, the V8-powered
Dakota recorded solid performance
marks across the board. However, af-
ter sweeping the fleet in nontowing
tests, the 5.2-liter Chrysler engine
strained a bit with the 4000-pound
load,. Still, it handled the 100-mile
high-desert course with minimal
downezhifting, and its midsize length
made the ride less rongh and eramped
than in most minipickups.

The Dakota has plenty of room un-
der the hood for an uncluttered engine
lavout and was among the top scorers

MAZDA MPV

in the PM Serviceability Index. The
test crew also appreciated the 19in. of
additional cab length,

We wouldn't recommend a steady
diet of trailering at the Dakota’s maxi-
mium 5900-pound rating, but for loads
somewhat less, it's an ideal hauler and
one of our test fleet’s best buys.
Vehicles in same class: Chevrolet S-
10 Pickup, Ford Ranger, GMC Son-
oma, Jeep Comanche,

Dodge Grand Caravan
Front-wheel-drive vehicles arent

supposed to be ideal for towing, but
the 3_3-liter Vi-equipped Grand Car-




GETTING HITCHED

avan LE racked up respectable num-

bers in performance tests and impres-
sive consistency across the

The market-leading minivan expe-

rienced predictable strain and some

wheelspin while pullinﬁ aload up a
i

wet launch ramp. But hill climbing
was good and maintaining highwa;.-r
8 asnap. Braking, with and with-
out load, was outstanding. Overall
gas economy was superb, and its PM
serviceability rating was among the
leaders. For oceasional light towing,
the family-friendly Grand Caravan
can definitely hold its own.

Vehicles in same elass: Chevrolet Lu-
mina APV, Oldsmobile Silhouette,
Plymouth Voyager, Pontiac Trans
Sport.

Ford Aerostar XLT
Eddie Bauer

Although equip
engine among t

with the smallest
e test's heavy haul-

ers, the dwd Ford Aerostar put up re-
spectable numbers when compared to
its brawnier rivals, Hill elimbing and
highway speeds were no problem for
the extended length minivan, and
mpg figures were impressive.

Roomy interior space and comfort
are Aerostar strong suits, especially
when fitted with Eddie Bauer trim.
Unfortunately, the engine layout
makes routine maintenance fairly dif-
ficult. Also, the brakes showed a ten-
dency to fade while under load.

Still, the Aerostar has a lot going
forit, including rear-wheel ABS and a
limited-slip rear axle, among many
other desirable features, and we have
no trouble recommending the Aero-
star for oceasional towing right up to
its maximum rating of 4500 pounds.
Vehicles in same class: Chevrolet
Asgtro, GMC Safari, Mazda MPV,
Toyota Previa, Volkswagen Vana-
gon,

Ford Bronco
Custom XLT

After 25 years, the Ford Broneo still
pulls its weight among full-size sport/
utes. With the 4000-pound load, the
Silver Anniversary Broneo's 351-cu.-
in. V8 engine handled high mountain
passes with ease and maintained high-
way speeds with minimal downshift-
ing. Stability at speed was another
Bronco strong point due to a well-be-
haved heavy-duty suspension.

Despite the Broneo's large front
end, the 210-horse engine appears
jammed in under the hood, and loses
points for serviceability.

Overall, we rated the 4x4 Bronco,

11 uipped with highly effective rear-

eel ABS, a close second in towing
and a first in versatility among the
heavy haulers,
Vehicles in same class: Chevrolet
Blazer, Dodge Ramcharger, GMC
Jimmy.

GMC Sierra SLE

We expected a lot from the full-gsize
Sierra pickup and got it. Equipped
with a 454 big-block engine, the Sier-
ra was our heavy-hauler champ in all
performance categories. GMC's high-
torque 230-horse V8 was especially
impressive in low- and midrange ac-
celeration, where it ontpulled the
cnmpetitiun by & wide margin.
After effortlessly conquering high
(Pleaxe turn to page 55

® General Molors knows what ail
those GMC and Chevrolel Suburbans
are being used for. Carelul reading of
the owner's manual reveals that for

package is needed. A
ton of inherenl capabili-
ty is more than the =5
maximum allowable [['=
tow rating for many ve-
hicles with added-on
heavy-duly pars. ;

That near-arrogant,
Texas-size capability
iswhat gives the Chevy |
Suburban its well-de-
served place as the
benchmark towmobile.
Proof of thal is found in
the incredibly high pro-
portion of Suburbans
that can be found hooked up 1o high-
licket travel trailers at any RV camp-
ground in the land.

Ours came in fire-truck red, and
lacked only the gold lettering on the
doors and the Dalmatian to complete
the picture. Yes, Suburbans are favor-
ites with fire departments and para-

trailers under 2000 pounds, no towing

Chevrolet Suburban: The Texas Cadillac

medics, too, for their ruggedness, capa-
ciousness and longevity under abuse.
With this year's varsion of tha injectad
350 V8, our tes! Suburban (527,553)
managed ta post 12-second 0-10-60

mph times light, and second-rate 33-
second times heavy. Subjectively it
seamed more competant than that.
Overall driveability was super, thanks to
the electronically controlled automatic
trans and well-calibrated cruise control.

Braking distances, at 183 and 267,
were long, although control was excel-

lent. | was able to keep the Ironts near
the edge of lockup readily, and the
rear-wheel-only ABS managed to keep
the trailer behind us without undue dra-
ma. Blame the long distances on mud-
7 and snow-rated tires.
Suburbans are noto-
| riously straightforward
| in their interior appoint-
ments, particularly the
easy-to-read dash-
board and no-frills in-
strumentation. Consid-
ering the fussiness
often inflicted on us in
1 the name of progress,
the Suburban's mod-
estintenior is fine by me.
One last note: It's
also available with the
same big-block 454 as
our test-champ GMC pickup. And
that's the combination of vehicle (Sub-
urban) and drivetrain (7.4-liter VB)
that's going to set the standard for tow-
ing lor the foreseeable future. If you're
considering buying the ultimate tow ve-
hicle, the line forms here.
—Mike Afien

4
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OUTDOOR PROJECT

BENCH MARK

An eyecatching and easy-to-build garden bench.

BY ROSARIO CAPOTOSTO, Contributing Editor

@ This comfortable bench will add a
handsome touch to any garden set-
ting. And, if you don't have a garden,
build it anyway, it's just as comfort-
able for lazy afternoons on your porch
or deck.

We chose poplar, a moderately
priced hardwood, for this project be-
cause it's easy to work with and takes
paint well, Other woods will work as
well, such as clear redwood and cedar,
though these woods are more expen-

POPULAR MECHANICS ® JLILY 1991

sive. Also, these woods require a spe-
cial primer like Zinsser Bulls Eye 1-2-
3 primer sealer to keep any stains
from bleeding through. Painting the
bench is a good idea because it helps
the bench stand up to the elements. A
clear finish like spar varnish will also
work well. But no matter what finish
you choose, be sure to use waterproof
plastic resin glue if you're going to
keep the bench outside. If you build it
for interior use, you can use regular
yellow glue.

Color phota: Rosano Capoimsio
Black-and-white ioa: Rosario Capatosto
Technical art: Eugene Thompson
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The Legs

Begin by making the legs. Glue to-

ether three pieces of lumber sur-
Fal:ed on two sides (328}, one piece of
#4-in. stock (nominal) surrounded by
two pieces of %-in. stock (nominal).

sions, a piece %4 in. thick sandwiched
between two pieces 1%, in. thick.

The back legs are cut from a blank 8
in. wide x 34 in. long, and the front
legs from a blank 5% in. wide x 26 in,
long. Rip and crosscut the leg blanks,
then stack the pieces and bore pilot
holes for 2-in, finish nails spaced Viin,
in from the side and ends (for align-
ment during gluing).

Spread plastic resin glue on the
ﬂtﬁﬂ?{ with a paintroller (Photo 1).

Make a template of the back legs on
paper. Cut out the template, and,
when the glue has dried, trace two
legs on the blank, leaving about %-in.
space between them (Photo 2), Sepa-
rate the two legs by band sawing be-
tween them.

plywood ¥ in. thick x Bin, wide x 35
in. long. Tack-nail the blank to the
platform so the outside of the leg is

lel to the saw blade. Rip one face
of the leg (Photo 3), reposition the leg,
and rip the other face.

Make the inside cuts in two stopped
passes, Raise the blade as high as pos-
sible, then set the rip fence for a 244
in.-wide cut. Stick a piece of masking
tape to the saw table, and draw a line
on the tape where the blade meets the

indicate the back of the leg’s knee. Rip
the leg stopping just short of where
the two reference lines meet. Flip the
work end for end, and make the see-
ond pass (Photo 4). Complete the eut
on the band saw.

Next, cut the angled end half laps
on the leg tops. To do this safely and
easily, make a jig from Ye-in. plywood,
measuring 12 in. wide x 20 in. long.
The plywood slides on two wood run-
ners that ride in the table's miter
gauge slots. Place the runners in the
slots, then tack-nail the plywood to
them. Screw a 2-in. wide and high =
12-in.-long block to the plywood at a
43° angle to the saw blade. Reverse

This works out to be, in actual dimen- |

Next, makea ripkping platform from =

table. Also, mark a line on the legto |

et

I

1 Use a paintrolier to quickly spread the
plastic resin glue on boards that will be

clamped together to form leg blanks.

E’

B Mount the blank on a ripping platform
with Its frant edge aligned with the saw
blade. Rip one edge, then the other.

& Make the patterns for the rear legs, In-
cluding mortise positions, from cardboard.
Trace patterns onto stock,

vent overcutting the rear leg face. Stop the
cut before the marks line up.

5§ Haold legs on sliding platform and make
repeated deep kerf cuts to form the angled
haif lap for the arched back rail.

the block when cutting the other leg.
Make a series of cuts 1 in. deep and
Vain, apart (Photo 5). The waste at the
top of the leg is retained to keep the
leg level. Clean out the waste be-
tween the saw kerfs with a chisel.
When the laps have been cut, cut off
the waste at the legs’ tops, leaving a
bit extra to allow flush trimming later

& Remove the bulk of the mortise on the
drill press by boring overlapping holes, then
smooth the mortise with a sharp chisel.

when the top rail is attached. Band
saw the tapers on the legs.

Next, cut the front legs to size, and
mark the mortise locations for the
rails, seat supports and stretchers on
the front and rear legs. Cut the bulk of
the mortises on the drill press by bor-
ing overlapping holes, then chisel the
mortise sides flat (Photo 6).

Rails And Supports

Rip and erosscut the lower back rail,
front rail, seat supgurte—. stretchers
and armrests from %,-in, stock. Cut
the beveled ends on the rear of each
armrest. Do not cut the profiles on the
top edges of the seat supports until
their tenons have been cut. Also, bore
out and cut the mortises for the seat
supports in the front and rear rails.

Cut the tenons on the table saw
using a dado head and miter gauge,
Clamp a small stopblock on the miter
gauge fence, Rotate the stretcher
after each pass. With a %-in.-wide
dado blade, make one pass with the
stretcher butted to the block and a
second pass holding it away from the
block. Chisel the corners of the tenons
round to match the round ends of the

mortises (Photos T and B).

Now, tilt the dado head to 12° and
cut the Y%-in.-wide angled groove in
the top edge of the lower rear rail.

Use the band saw to cut the six flats
on the top edge of each seat support.
If necessary, use a file or a narrow
belt sander to true each flat (Photo 9).
Next, rip an 8 bevel on the top edge of
the front rail.

a4
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T Use miter gauge and stopblock to cut

tenons on table saw. Butt rall to block on
first pass, then cut remainder of tenon.

s o %
8 Round off edges of tenons with a chisel to

fit mortises. Other option Is to square the
ends of the mortise instead.

¥ Curved seat supports are really a serles of
six flats. Saw the supports. then use a strip
sander or a file to true each flat.

The Arched Ralil

Draw a half section of the arched rail
on paper. Cut out the template and
trace the outline on two boards, each
measuring a minimum 8% in. wide x
38in. long.

On pieces, draw two straight
lines approximately tangent to the
rail's outside curve. Band saw these
lines, then joint them flat. The jointed
surface serves to rest against the mi-
ter gauge fence for cutting the half
laps at the center and at the ends
where the arched rail joins the rear
leg assembly. The angle at which

-
r!

10 On each half of the arched rail, first cut
the inside curve. Make a flat edge tangent to
the curve, then cut the haif lap.

these flats are cut is not critical. Ad- |

just the miter gauge as required for
the shoulder cut.

Before cutting the half laps, band
saw the inside curve on each half to
make it easier to grip. Cut the ends
flat where they butt against the ghoul-
ders on the leg half laps.

Cut the laps on the dado head (Pho-
to 10), Make a test cut an inch away
from the marked line on the shoulder
and check that it's parallel to the
shoulder. If not, adjust miter gauge.

Now, band saw the rail’s outside
curves and remove saw ripples with a
spokeshave (Photo 11). Use a drum
and disc sander to emooth the edges,
then glue and clamp the two sections
(Photo 12). Drive two %-in. brads into
the joint to keep pieces from sliding.

12 Glue and clamp the halves of the arched

rall together with blocks on each side. Wax
paper keeps glue off blocks.

After the glue has dried, use the
router and slotting cutter to cut the
groove for the slats in the rail’s bot-
tom edge (Photo 13). Adjust the rout-
er base 80 a cut from each face of the

11 Cut the rail's outside curve on the band
saw, then use a spokeshave to smooth away
the saw marks and refine the curve.

13 Cut the groove in the arched rall using a
slotting cutter and router In a serles of passes.
Clamp stopblock to rall.

rail forms the outside edges of a ¥e-in.-
wide groove. Readjust the router and
remove the waste between the
grooves. Clamp a stopblock at each
end to control the cut,

Assembly
Dry assemble the bench and butt the
armrests against the rear legs. Mark
their position (Photo 14). Disassem-
ble the bench. Prop up the leg on the
drill press with a wedge left from cut-
ting the leg (Photo 15). Bore % ¢-in.-
dia. holes in the leg and push dowel
centers in the holes. Clamp a 12° bev-
eled block to the leg and slide the arm-
rest
ters (Photo 16). Use a doweling jig to
bore holes on the marks (Photo 17).
Chisel notches in the legs.

Use the router with a %¢-in.-rad.

it to mark pilot hole cen- |

|

18 Dry assemble the bench with the arched
rall clamped In place. Lay armrest on front
leg and trace position on rear leg.

o = s o

15 Use the drill press to bore pllot holes for
the screws that attach armrest to rear leg.
Scrap wedge positions the leg.
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rounding-over bit to ease the corners
on the legs, stretchers, seat supports
and front rail. Use a ¥in.-rad. bit on
the groove edges of the arched rail
and the rail below it. Finish sand all
completed :

Glue and clamp the rear legs to the
lower rear rail. Temporarily elamp
the arched rail in place to ensure the
assembly is square. Glue and clamp
the front legs to the front rail.

Fasten each spacer in the lower rail
with glue and a %-in. 18-ga. brad. Use
a slat cutoff to alternately space the
blocks (Photo 18). Tip the assembly on
its back. Use a framing square to car-

rail (Photo 19).

Rip the Y%-in.-thick back slats to
width and erosscut them 1 in. over-
size. Starting at the center slat and
working to tge ends, use two Y-in.-
thick gauging sticks to mark the
length and curved end of each slat.
Spread the sticks apart in each slat
position and trace the rail's curve

gauging stick, and refit the stick to
mark the slat's length. Transfer the
length and curve from the gauging
sticks to the slat, and cut it to shape.

Slide the slats and spacers in place,
and trace the arched rail's curve on
the spacers. Cut them to shape (Photo
21), and fasten them with glue and
brads. Chamfer the slat ends and use
a ¥%-in.-rad. rounding-over bit on
their exposed &

Insert the slats dry in the lower
rail. Fit the arched rail on the alats
and clamp two sticks across them to
hold them parallel. Use masking tape
front and back to secure the slats' tops
to the arched rail. Raise the arched
rail until the slats clear the mortises
(Photo 22). Brush glue into the mor-
tises. Lower the top rail and seat the
slats. When the glue has dried, lift off
the rail. Apply glue to the slat mor-
tises, the {apaunthemﬂnndme
rear legs. Clamp the rail in place (Pho-
to 23). When the glue is dry, pare the
rail flush to each leg wiﬁ a chisel.
Sand the railleg corners and use the
%q-in.-rad. rounding-over bit on the
rail's top corners.

Glue and clamp the rear leg assem-
bly to the front assembly, spanned by
the stretchers and seat supports.

Next, mark the serew locations on
the slats and use a Y-in.-dia. bit to
bare ¥4-in.-deep plug holes, as indicat-
ed in the drawing, gure through pilot
holes in the slats witha 'fh-in.-gia bit.
Position the slats on the bench, Yi-in.
spacer blocks between them. Bore %-
in. pilot holes in the supports. Re-

ry the spacer locations to the curved [

{(Photo 20). Saw the curve onthe |

1% Lean armrest against angled block to
mark pilot holes In end grain. Dowel centers

are pushed Into pliot holes In leg.

" .

18 Usinga dummy slat for spacing. glue and
nall spacer blocks In the bottom rall groove.
Blocks negate need for mortising.

17 Hold armrest vertically In a vise, and use

a doweling |Jig to bore the pllot holes on
maris left by the dowel centers.

19 Ersure alignment of slats
in battom rall with a framing square. Mark
slat positions on arched rail.

20 Hold gauging sticks In battom rail, mark
curve at arched rall. Cut curve on sticks and
use them to mark slat length.

clamped to it. Brush glue Into siat mortises,

and lower slats into position.
move the slats and enlarge the Yin.
holes to fit the screw shank. Round
over the top slat corners, then serew
them down. Glue and screw in the
armrests, Glue the plugs into the
screwholes, and when the glue is dry,

21 Cut spacer blocks for top rall overwide,
mark rall’s curve on blocks. then cut to fit.

28 When glue s dry on lower rall, glue and
clamp arched rail to rear legs and slats. Next,
glue and clamp remaining pleces.

pare the plugs flush with a chisel.

We fimished up by applying a coat of
Zinsser Kover-Stain oil-based primer/
sedler, followed by two coats of Ben-
jamin Moore Impervex white latex

igh-gloss enamel. ™
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HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

Stone Garden Wall

I'd like to build a free-standing stone
garden wall in my rear yard. Can you
giveme some tips? HERB COMELLA

FORT LEE, NJ

There are two types of stone wall con-
struction: a dry wall (built without
maortar) and a wet wall (butlt with
mortar).

With a dry wall, the stones can be
quickly restacked if the wall is dam-
aged. This wall needs no footing be-
cause it ts with frost heave. The
base of the wall should be about 6 in.
below grade. Use the largest stones
for the base. This avoids the need to
lift and place them.

The mortar in a wet wall keeps the
stones in place and makes the wall
act like a monolithic structure. Such
a wall needs a footing extending be-
low the frost line to protect it from
heaving caused by freeze/thaw cycles.

Free-standing walls are usually
no more than 4 ft. high and should be
inclined from the vertical (battered)
at a rate of 2 in. per foot of height.

For more irTormaIion on building
dry stone walls, see “Build A New
England Stone Fence,” on page 84,
July '82.

Roofing Paper
Recently, I was approached by a
homeowner who was concerned that

his roof did not appear to have roofing
paper between t]i;e asphalt roof shin-
gles and the roof deck. He was told by
the contractor that the shingles were
designed not to require roofing paper

between the shingles and roof deck.
Despite assurances by the contrac-
tar, the homeowner remains skeptical
that any such shingle exists. [ would

appreciate your comments,

FRANK D'ONOFRIOJR., ESQ.
HARTSDALE, NY

[ checked with the Roofing Industry
Educational Institute, and they said
they knew of no shingle as you de-
scribe it. The type of shingle does not
determine whether roofing paper is
usged, since the paper is supposed
to provide additional protection
against water penetration. Also, if a
few shingles rip off in a windstorm,
the paper is supposed to protect the
roof deck. Most building codes re-
quire roofing paper.
Two b%ding industry trade
roups disagree on the subject. The
ational Association of Home
Builders says it is not necessary to

use the paper, and the Asphalt Roof-

- ing Manufacturers Association says

it Is necessary,
According to NAHB, when many
of the shingle companies closed their
organic shingle plants and started
making inorganic-based(fiberglass)

stones In place. On a wall bulit
with mortar, hold stones in place
with wedges while mortar sets.

shingles, they stopped making 15-
pound felt (roofing paper) and start-
ed ing fiberglass-based roofing
paper. Contractors said the new pa-
per wrinkled if it got rained on or if it
was left in the sun too long.

The Asphalt Roofing Manufactur-
ers Association says roofing paper is
necessary because it has a bearing on
fire resistance. Shingles are fire-rai-
ed as a component of a roof assembly
that includes roofing paper and
decking material. It also says the
roofing paper helps shield the deck
from wind-driven rain.

From the homeowner's point of
view, I would recommend using roof-
ing paper. It's worth it for the extra
protection, and it may be required by
the local building code.

Spalied Bricks

The exterior brick of our home is
rous and is starting to crumble. We
have had it tuck pointed and sprayed
with a transparent water repellent.
This has helped very little. Would
painting the bricks with a vinyl or lu-
cite paint stop the crumbling? Our
home is 26 years old and otherwise in
very good condition. Can you please
helpus?
MRS. ROBERT WALLACE
OAK LAWN, IL

Unfortunately, the only solution is to
replace the deteriorated bricks. Wa-
ter penetrates through eracks in the
mortar joints. The water freezes and
thaws, causing the bricks to spall.
Once the bricks spall, you cannot
reverse the condition. You can only
reduce further spalling by sealing
cracked or open mortar joinis.
Sealing rf: brick face with a clear,
penetrating sealant is not recom-
mended by the Brick Institute of
America. [t can cause more harm
than good by ing motsture that
was present in the brick. This mois-
ture freezes and causes the bricks to
spall.
Painting the bricks is a stop-,
measure. The paint can act as an ad-
hesive, keeping the crumbled pieces
together. When the adhesive proper-
ties of the paint reach their life cycle,
and the paint peels off, the crumbled
pieces will peel off with it. ™
DO YOU HAYE A HOME-MAINTENANCE
OR REPAIR FROBLEMT
Just axk Norman about i, Send your question io
Homeowners Clinic, Popular Mechanics, 224
West 57th St., New York, NY 10018, While letters

naof be answered individually, probloms -
:::J‘ I'ﬂwh unlM_H hxi‘u:pmdf': t.hl'h:{}ipumu:{i:r
mare home- ir and maintenance get PM's
chmm. lﬁ.ﬁpmrd . Send your or-
deris) bo Popular Mechanics, Box 1014, Radio City
Station, New York, NY 10101
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TOOL REVIEW/

PANASONIC
CORDLESS
DRILL

TEXT AND PHOTOS BY
THOMAS KLENCK, Associate
Home Improvernent Editor

@ If you use a drill, chances are that
vou're already sold on the cordless va-
riety, With adequate power for most
jobs, they're simply too convenient to
ignore. However, even the staunch-
est cordless advocate will admit that
this high-tech hole borer is only dead
weight in the toolbox when the bat-
tery needs recharging. And, when
you're looking at about an hour until
the next hole, it's time to find your
standard drill.

Well, the folks who elaim to be
slightly ahead of their time are com-
ing in right on cue with this entry. The
Panasonic EY6205BC 12-volt, vari-
able-speed/reversible cordless drill/
driver recharges in a record-breaking
15 minutes.

We tested this tool and found the
recharging claim to be accurate. Al-
though the tool recharges quickly, its
run-time performance is average in
comparison to other 12-volt models.
We drove 130 2-in. No. 10 screws into
2-in. lumber before the battery
drained. A short 15 minutes later we

stock. Although the charger is de-
signed to automatically wait until the
battery cools down before recharg-
ing, our continuous-use tests had lit-
tle effect on battery temperature, and
charging took place immediately.

Up until now, cordless drill manu-
facturers have offered an array of
clips, pockets, slots and holes for hold-
ing the all-important chuck key. This
Panasonic drill solves the problem the
most sensible way yet—with a key-
less chuck. Hand tightening the two
chuck rings against each other locks
the hit in place. If the chuck becomes
overtightened in use, a small release
rod (stored in the handle) can be used
to pry the chuck open.

he reversing switch passes
through the tool, above the trigger.
Its large size makes it easy to reach
and operate, and it has a central trig-
ger-lock position. On top of the tool is
the gear selector for choosing the
high-torque low range (50 to 350 rpm)

bored T3 ¥-in.-dia. holes in the same

The Panasonic EY&2058C 12-volt cordiess drill has midhandle design and
15-minute recharge time. It comes with a keyless chuck and carmying case.

i
g - of P
. =
. {. -
- '

Directly above trigger |5 FORUARDREVERSE
switch. Keyless chuck has twio rings that are
tightened against one another.

Gray clutch ring hnhlnd jm -
mum torque to one of five settings. A sixth po-

sition locks the dutch for boring.

Top-mounted sliding switch shifts gears to
change speed range from low |50 to 350 rpm)
to high [ 150 to 1000 rpm].

or the high range (150 to 1000 rpm).
For driving screws or light-duty
nut and bolt tightening, the drill has
five clutch positions, plus a lock-up
position for drilling. Torque spacingis
uniform, and Panasonic claims a maxi-
mum of 156 in.-lb. An especially nice
touchis the electric brake—a real con-
venience when driving many serews.

Fast 15-minute charger features a 3-minute
emergency charge feature that provides 20%
of manimiim battery poWer.

The 15-minute charger also handles
Panasonic's 12-volt Y-in, drill/driver,
the 12-volt drywall screwdriver and a
9.6-volt drill/driver. The model
EY6205BC that we tested comes with
a carrying case and has a sugpested
list price of about $353. Write to Pana-
soni¢ Industrial Co., One Panasonic
Way, Secaucus, NJ 07004, ™
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APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Belt Slips

The drivebelt on my General Electric
dryer, model No. DDESS00VAL, se-
rial No. DF2-41124G, is starting to
slip with a heavy load. The tension de-
vice is clean and working. The belt
and drum are clean. How do [ install a
new belt over the drum?
CHARLES BCHULTZ
KEREVILLE, TX

First, buy a drivebelt, GE part No.
WE12X82 (about $20). Unplug the
dryer and remove the dryer's exhaust
vent. Next, remove the %, ¢-in. serews
holding the black access panel fo the
back, and remove the panel.

T'o loosen tension on the belt, grab
the idler arm, and pull the arm down
and away from the motor pulley.
Ease the belt off the motor pulley,
then slowly release the tension on ¢
idler arm. Be careful when moving
the idler arm. It's under high tension
and could snap back.

Next, open the dryer door and re-
move the four Phillips-head screws
under the front lip of the front panel.
Raise the cabinet top and, with a tow-
el over its front edge, lean it against
the wall behind the dryer. Mark and
remove the door switch wires.

Loasen the %,q-in. hexhead screws
at the upper left- and righthand cor-
ners over the black kick plate. Re-
move the two serews at the top leftand
right corners inside the cabinet. Tip
the front panel toward you, pick i
straight up and off the bottorn screws.
There will be wires attached to this
panel, so carefully swing it to your
right and set it down.

Slide the old belt toward the
drum'’s front and lift the drum at the
front. Slip out the old belt at the bot-
tom, and slide the new belt over the
drum. Position the new belt with its
grooved side facing the drum, where
the old belt was located.

Vacuum out the lint inside the dry-
er, and check the two drum slides at
the bottom of the cabinet’s front, on
which the drum sits. If the slide's ny-
lon strip is worn or missing, it will
put more drag on the drum, and that
can cause the belt to slip. Remove one
slide at a time by backing out the two
screws that hold it to the cabinet's
| front, then lift the drum and slide out

the part. If you need new slides, order
GE part No. WE25X60 and a special
silicone oil to put on the new slides,
GE part No. WE25X94.

Reassemble the dryer’s front, put
the new belt around the motor pulley,
and pull the idler pulley to the left
with your left hand. Slip the new belt
ouver the top of the idler pulley. Slowly
release the tension on the idler pulley
to put tension on the belt. Turn the
drum by hand to be sure the belt is
a!ignedy on the pulley. Reassemble
the dryer, attach the vent, and recon-
nect the power to the dryer.

Needs Lid Knob

We received a set of Revere Ware

stainless-steel copper-clad cookware

as a wedding gift in 1949, We are still

using it. [ want to locate a Bakelite

knob for the lid of the roaster. The

knob finally came apart, making the
lid hard to handle.

Any help would be appreciated.
0. HARDIN
HOUSTON, TX

Contact the Corning Revere Con-
sumer Information Center, (703)
942-.3500, 8 am te midnight EDT,
seven days a week. A replacement
knob costs about $1.50, plus state tax
and $2.50 shipping. This part can be
ordered over the telephone with a
Visa, Master Card or American Ex-
press credit card.

Washer Won't Pump

Can you help us find parts to get our
Hoover ecompact washing machine,
model No. T1001, serial No.
00148267, working again, It doesn't
pump out water in the wash and spin
cycles. We have replaced belts, gut
the pump seems frozen. Several appli-
ance servicers told me that parts are
not available. ADAMURRAY

CHEPACHET, RI

Before ordering a new pump, unpl
the washer and check the pump pul-
ley. Turn the pulley until you see a
setscrew, then check that the setserew
is tight. The setscrew can loosen, pre-
venting the pump from turning.

Hoover st making your mod-
el washer about 10 years ago, but
many of the parts, such as the timer,
main motor, water pump and water
fill valve are still available.

A new water pump is part No.
162927 and costs about $65. It can be
ordered Jg'um Hoover by calling (216)
498.9200. You can pay for :fe part
with a major credit card, check or
money order, or you can ask for the
name, address and phone number of
a Hoover Service Center near you. M

with the model and serial numbers mdﬁhm

Clinic, Popular Mechanics, 224 West b 7th St.,

New York, NY 10019, While letters cannot be an-
s el

il b stlicarmandt :n'l"r'h:‘ column. o’

50

POPULAR MECHANICS @ JULY 199

P ILLUSTRATIONS BY ED LIPIE



HOME IMPROVEMENT

INSTALLING TILE ON
A CONCRETE PATIO

BY NEAL BARRETT, PM lllustrations by George Retseck

@ The 30 years after World War 11
saw an explosion of suburban growth,
the largest in our country's history.
Housing styles changed over the
years, but one characteristic endured

—the backyvard patio. Custom homes
may have had a patio surfaced with
brick or slate, but most other homes
were provided with an unadorned
concrete slab. Although conerete may

| be quite serviceable, it lacks the aes-
thetic appeal of a nicely finished sur-
face.

An attractive way to cover exterior
concrete is with quarry tile. Because
of its durability, quarry tile has long
been considered the choice material
for commercial restaurant kitchens.
Recent improvements in grout and
mortar have made it snitable for exte-
rior slabs and steps. We chose 6 = 6
guarry tile by American Olean.

Of eourse, exterior tiles are subject
to wear and stress that interior sur-

entire thing has been painted.

1 Remove small spots of paint or grease X Useal x 4, alevel and aruler tocheckthe 3 lsolate cracks from the tile using Noble-
with a belt sander, Sandblast the slab if the slab’s slope. Shim up level, then measure S5eal TS membrane. Cut the strips 12 in. wide,

from 2 x 4 to bottom edge of level,

and center them over each crack.
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faces never see. As a result, certain
installation procedures are manda-
tory if the job is to stand up to ex-

tremes of weather, especially in
northern areas where the mminw
cyele is encountered,

Chances are you will need several
tile tools for this Pn"iiﬁﬂ- Because a
homeowner is unlikely to own them,
we decided to list them. You will need
a tile cutter, a sponge float, two
notched trowels, a chalkline, aJ

roller, a rubber mallet and nipper
pliers.

Preparing the slab

Any slab that has been exposed to
ears of weather, and countless bar-
ues, is not going to make an ideal
surface for applying tile. The slab's
surface has to be cleaned and repaired
before applying tile. It's worth taking
the time to prepare the concrete for
tiles, because if you don't, they will
likely come loose. On the other hand,
a properly tiled slab will give you

years of troublefree service.
The first step in tiling your patio is
to inspect and clean the Hﬂb ufpgmaae

w:r

and paint, If either is present in small
areas, you can use a handheld belt
sander to remove them (Fig. 1). If the
entire patio is greasy or painted, have
it sandblasted or rent a sandblaster,
(Check the Yellow Pages under sand-
blasting or paint removal. )

The slab should have been poured
over a bed of gravel so water can drain
from underneath, reducing the likeli-
hood of heaving should the water be-
neath the slab - Dig around the
edge of the slab to determine whether
or not a proper base exists—if it
doesn't, don't tile the patio.

The slab should be sloped approxi-
mately ¥ in. per ft. to drain water off
its surface. To check this, lay a
straight 2 = 4 over the slab and placea
level onit. Shim the low end of the ley-
el until it reads level. Measure the
height from the 2 x 4 to the bottom of
the level (Fig. 2). The 2 x 4 will help
you avoid measuring from a low s]poL

A minor discrepancy in the slab’s

itch can be made up with the mortar

d under the tiles, but if the slab is
level, again, it is best not to tile it.

If the slab's pitch checks out, move

& Where NobleSeal strips adjein, cut a Place N
butt joint. Overlap the strips, and cut the mortar spread with a notched trowel. Roll  perpendicular chalklines as a guide for lay-
Joint with a razor knife and stralghtedge.  ower the membrane from center to edges.

& Determine the tile layout, then snap two
Ing the first course of tiles.

the 2 x 4 across the slab to check for
low spots that encourage standing
water, Low spots or chips ean be filled
with the same dry-set mortar used for
setting the tile (for depressions up to
Vi in. deep) or a surfacing mix (for de-
pressions more than Yiin. deep) avail-
able at lumberyards.

Cracks do not necessarily enta
ﬁrublem as long as the slab surface

as remained in one plane. IT one side
ofthe crack is higher than the other by
more than '/, in., then proceed no fur-
ther, as this indieates movement that
would erack or loosen the tiles.

For eracks that have remained in
one plane, remove loose debris and fill
the crack with dry-set mortar. For
more protection, you can apply a
erack-isolation membrane called
MNobleSeal TS (the Noble Co., 614
Monroe St., P.O. Box 350, Grand Ha-
ven, MI49417;(616) 842-T844).

The membrane is a polyester-re-
inforced polyethylene sheet applied
with dry-set mortar over cracks. Cut
strips of the membrane 12 in. wide,
and center them over the cracks (Fig.
3). Where two cracks converge, over-

chalklines. Use Va-in. plastic tile spacers at er them with a piece of plywood. Tap on ply- tile cutter, then apply pressure with cutter
each corner to ensure uniform grout lines.  wood to set tiles firmly in place.

bar to snap the tile along the line.
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SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health.

AVA]_I_.FBLE IN LIMITED AREAS.
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LIGHTS, LIGHTS MENTHOL: 11 mg. "tar", 0.9 mg, nicotine,

LIGHTS 100, LIGHTS MENTHOL 100's: 12 mag. “tar”, QIR A WARNING. Tty
(19 mg. rogsine, av, per cigaretts by FIT mthod, SURGEON GENERAL'S WARNING: Quitting Smoking

Now Greatly Reduces Serious Risks to Your Health.

© v AL mEYROLDE TORACCO CO

Introducing
the first Cigarette
that smelis good.

= : Horizon is the first cigarette
q developed to smell pleasant for

= SC Tl(I::F N : you and those around you,

] 1 while still delivering smooth

] ‘D tobacco flavor:

.- - - Y 'Jf(

) What's more, Horizon won't
leave your clothes, hair, car and home
smelling like your regular cigarettes.

Now you can feel free to enjoy your
cigarette. After all, that's what smoking is
all about.



| ' N ,1|:

acrylic additive into the dry-set
maortar. This Increases the mortar's bond
strength and s flexibility.

7 Mix an

lap the sheets and cut through the
joint with a sharp knife to form a butt
joint (Fig. 4).

Apply dry-set mortar to the con-
crete surface with a % = Y-in.
notched trowel, reposition the mem-
brane and roll over it with a rubber
hand roller to embed the membrane in
the mortar (Fig. 5). The tile can be in-
stalled over the membrane while the
mortar beneath it is still plastic or af-
ter the material has set for 48 hours,

The final precaution is to provide
for proper expansion joints (also
called control joints) in the conerete
slab, These joints, commonly found
running across sidewalks, allow a slab
to erack, if need be, along the joint in-
stead of elsewhere. The Tile Couneil
of America recommends that, for ex-
terior installations, the slab be pro-
vided with expansion joints at least

every 16 ft. The slab should be sepa-
rated from any foundation or retain-
ing walls by an isolation joint, an as-
phalt impregnated strip that eushions
a slab’s movement against an object.
If the slab is larger than 16 ft. in
any direction, expansion joints should

B Spread mortar with trowel’s flat side.
Then apply more mortar with the trowel’s
notched side. Hold the trowel 90° to slab.

have been provided when it was
poured. If none exist, however, hire a
mason to cut them into the slab with a
MAsonry saw.

Tile layout

Begin by dry laying a row of tiles,
with proper spacing between them,
the Iengtﬁ and width of the slab. For 6
% G tiles, a Vi-in.-wide space is typieal,
and to simplify the installation, plastic
tile spacers are available from tile
suppliers, Simply place a spacer at
each tile corner, m'i:l)just the rows so
the cut tiles along the edges will be the
same size. There are bullnose tiles
available for use along any exposed
edges. If using these bullnose tiles,
simply make any required cuts from
the square edge opposite the bull-
nose.

Keep in mind that expansion joints
must continue thmugh the tilework.
In other words, don’t bridge an ex-
pansion joint in the slab with a tile. In-
stead, the joints between tiles should
fall over the expansion joints. When
you are satisfied with the layout,
make a pencil line on the slab three tile

9 Toensure a good bond, spread a thin coat
of martar on tile's ridged back before apply-
ing it. Use the trowel's flat face.

courses from the slab’s edge and three
courses from the foundation wall, if
the slab abuts the house (Fig. 6). Snap
chalklines (perpendicular to each oth-
er) thruuggethe peneil marks to in-
dicate the position of the first tile
courses,

The tiles are bonded to the slab
with a dry-set mortar. In order to pro-
vide a more flexible bond, mix in an
acrylic mortar additive (Fig. 7). We
used American Olean Dry-Set Mortar
with American Olean Acrylic Dry-Set
Mortar Additive. Similar products
are offered by other manufacturers.
After mixing the mortar, let it sit or
“glake" for 10 to 15 minutes, then re-
mix before using it.

You can mix the mortar and addi-
tive with a stick or buy a paint/mortar
mixer that chucks into a %-in. drill.
Spread the mortar on the slab with
the flat side of the trowel, then
retrowel the mortar with a ¥4 x %-in.
notched trowel, held almost 90° to the
slab surface (Fig. 8), Spread the mor-
tarin an area that can be covered in 10
to 15 minutes. Spread a thin coat of
mortar on the ridged back of each tile

3 \

13 Foracut near thetile's edge, score first 18 Tile concrete stairs by beginningon the 1% Special treads are available that have
with the tile cutter, then use tile nippers to  bottom riser. Spread mortar and attach tiles carborundum grit embedded in them, for a
nibble up ta the line. as before. Do the tread next. safe, nonskid surface.

POPULAR MECHANICS ® JLILY 1991 53



the spacers evenly from four sides.

to ensure a good bond (Fig. 9).

Place each tile into the mortar,
along the chalklines, vsing a slight
twisting motion. Use spacers be-
tween the tiles to ensure uniform
joints (Fig. 10).

“Beat-in" the first section of tiles by
placing a small sheet of plywood over
them and tapping on the plywood with
a rubber mp‘n?let (Fig. 11). This en-
sures the tiles are well bonded to the
surface.

There are two different kinds of tile
euts, If the cut is toward the center of
the tile, place the tile in a tile cutter,
score along the cutline and apply pres-
sure with the cutter until the tile
snaps (Fig. 12). If the cut is toward
the tile's edge, score along the cutline,
then use nippers (special cutting pli-
ers) to remove pieces and work
up tothe line (Fig. 13).

Tiling steps
Use the same technigues to tile steps
as you did to tile the s?nh. Spread mor-
tar on the bottom riser and on the
tiles, and apply them as before (Fig,
14). However, special tiles are avail-

|

19 Use a damp sponge to remove excess 20 Cover tiles with plastic to protect them 21 Fill the expansion joints with a smoaoth
grout from tiles. Rinse sponge frequentlyin  from rain. Acrylic additive In mortar and and uniform bead of urethane sealant ap-

clean water, Wear rubber gloves.

16 Before grouting joints, pull out plastic 17 Apply grout to the joints with a rubber
spacers with needle-nose pliers. Work up float held at 45° to the tiles. Fill all the joints
smooth and level,

able with carborundum grit embed-
ded in them to provide a nonslip sur-
face on the steps’ treads. Tiles with a
molded edge are also available for
stair-tread use, although these tiles
are % in. thick and command a consid-
erably higher price (Fig. 15).

Cover the tiles with plastic sheet-
ing to protect them from rain, and let
them set for 48 hours. Before grout-
ing, use a pair of needle-nose pliers to
remove the plastic spacers from be-
tween the tiles (Fig. 16). The spacers
should be easy to remove, working
them up from four sides, if necessary.
Don’t jerk them from between the
tiles. Do not walk directly on the tiles,
but use 2-ft.-sq. pieces of plywood to
distribute your weight over the tiles.

The joints between the tiles are
filled with a sand-portland or dry-set

ut mixed with an lic latex ad-

itive. We used American Olean’s
Sanded Floor Grout and Acrylic
Grout Additive.

Apply grout to joints with a rubber
ﬂoat?gml ing the tool at a 45" angle to
tile surface (Fig. 17). Work the grout
into the joints, then hold the float at a

grout is water-soluble untll both cure.

18 Scrape the excess grout from the tiles’
face with the rubber float heid at a 30° angle
to the surface.

plied with a caulk gun.

90° angle to scrape the excess grout
from the surface (Fig. 18).

After the grout has set for about 15
minutes, use a damp sponge to wash
the grout residue from tile surfaces
(Fig. 19). Rinse the sponge frequently
in elean water, and try not to soak the
grout joints with additional water as

work. When working with acryl-
ie-fortified grout, it is important to
elean the tiles before the grout dries,
because once dry, the grout is ex-
tremely difficult to remove,

Protect the newly laid tiles from the
rain by covering the installation with
plastic sheeting (Fig. 20). Keep off the
patio for 72 hours. The acrylic addi-
tive in the mortar and grout remains
soluble in water until it fully cures in
four weeks. This will not prevent you
from using the patio, but it should be
covered when not being used until the
latex additive has 5

Seal the expansion joints with a
urethane sealant. These sealants are
available in tubes and are easily ap-

ied with a caulk gun (Fig. 21). Fol-

w directions on the sealant tube for
specific application instructions. PM
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A SELECTION OF USEFUL AND IMAGINATIVE PRODUCTS
¥ TUSH CUSH ¥ THE DAZER™

re you one of the millions of Americans who suffers from low back pain? Do hours
of prolonged sitting leave you aching or numb? If 5o, the revolutionary arthopedic
"Tush Cush™™ s the seat of your dreams This scientifically designed seat works to
relieve and prevent back pain in 2 ways: first, it suspends the tailbone icocoyy) in the
air and reduces the pressure on and within the lower spinal discs; second, the unigue

wedae shape tips the pelvis forward to help
restore the spine’s nature lumbar curve
Constructed of highly
resilient polyurethane foam,
the “Tush Cush'™ comes with
a removable machine washable
dark brown cover. It measures
14" x18" and features 3 handle for
easy toting. Perfect for home office aurn
sporting events, theatres, wheel chairs—aor

anywhere your “tush” needs a “cush’ionl $39.98 (5500 FA1967

¥ THE MAGICAL SPARE BED

I t's aimost |ike pulling an extra bed out
of a hat Unlike most spare beds that
gobble up storage space and are unwieldy
o move this one rolls down to fit a 36
lang, 3 -diameter canvas case to stash in
a closet corner, car trunk, camper, any-
where Yet it unrolls in minutes to a full-size
27" % 73" bed that will even accommodate
6-footers, supports up to 500 pounds and
is comfortable to boot. The secret’s in the
inventive construction: a cotton canvas
sling is supported on laminated steel legs
with & steel springs for cushioning and sta-
bility on rough ground. Toss the carrying
strap over your shoulder and go — camp-
ing, beach, poolside; the 10° legs keep it off
damp ground and sand. Of course this bed
is indispensable at home, country home
dorm — even for kids in motel rooms A su-
pert value at 561.98 (51225 #41951.

ven the maost dedicated canine affi-

Clonado can sometimes encounter un-
friendly dogs Dazer™ provides 3 humane
way o repel their advance, emitting ultra-
sonic sound waves inaudible to humans and
totally safe for dogs (unlike mace and other
cormmon detarments). Pocket size [4%” long)
plastic case can also clip on belt; takes 1-9V
battery, included. For joggers, hikers, bikers,
seniors and kids—plus the proverbial post-
man. $29.98 (53000 JAIB29X.

Y EVERYTHING BAG

eople on the go always have so much

to carry around The Everything Bag
makes it asnag This oversized shoulder bag
is constructed of tough, water-resistant
canvas material and features nine rocmy
pockets Plug an unusual zipper design
enables the bag to expand to double its
normal width—to a full eight inches Ad-
justable 2* wide straps provides a real com-
fort feature In 3 great colors $24.98
S4.00) §A1955-Biue §A1956-Khaki. § 41057
Gray

* * * K *
* * * &

¥ THE BUSINESS CARD COMPUTER

arry your office with you. The warld's

first credit card size BK computer lets
you store over 8000 characters That's ap-
proximately 500 names, phone numbers
and addresses. important memos or ap-
paintment schedules Recall a file by fast
forward scrolling or simply by using the
direct search feature which automatically
finds a file for you. Access all this pertinent
information in no time It also features a
fulkfunction calculator, a currency ex:
change memonry and a security code key for
privacy. Easy to use and carry. Carrying case
and battery included $49.98 (55001
FA1898

CALL TOLL FREE 24 HRS. 7 DAYS 1-800-456-2434

TO ORDER: Send remittance with item number for total amounts pius shipgmg & handhing shown o (1 payable 10 MM, SPECIALTIES, Dept
PMUOH, PO Box 1574, Radio City Station, NY, NY 10401, or call TOLL FREE 1-BD0-456-2434 When using crédit card—include account mumbier,
exparation date signature We honor MasterCardVisa 5oy, no foresgn, Canadian, or CO0 orders Allow 30 days for delivery

50 day money back guarantes

THE HEARST CORPORATION

Magalog aroetng Croup Inc 1990

750W 557 5T, NY. NY 10019



WITH KREEPY KRAULY.” THE ONLY
AUTOMAIIC POOL CLEANER
WITH A 3-YEAR WARRANTY.

lake a vacation from the drudgery of hand-vacuuming your inground
pool. Let Kreepy Krauly keep it sparkling clean, automatically. Day after day. Year
after year. No other automatic pnnl cleaner has Kreepy Krauly's unigue ]'r.ﬂtnlt‘d dL"sign —
a design that has proven so dependable and trouble-free that it's backed by the longest warranty in
the industry — 3 full years®

Unlike other pool cleaners, Kreepy Krauly has no bags to empty, diaphragms to replace or
hit list Of parts to break. In fact, Kreepy Krauly has only ine operational moving part — and it has
a 15-vear warranty! And best of all, Kreepy Krauly's warranty covers all parts, including wear-and-tear
on the pool cleaner, for a full 3 vears. Even the hoses have a 2-vear warranty, No other pool clener b the world

can match all this

Special Money-Back Guarantee. Srart your vacation from the hassle of hand- CA | I TO]_L._FREE
vacuuming your pool with our money-back guarantee. Visit your participating Kreepy

Krauly dealer today and find out how you can enjoy a Kreepy Krauly ine your pool, ]_' 800 '222'6841
risk-free. Call toll-free 1-800-222-6841 for the Kreepy Krauly dealer nearest you

*LonanTson exifuaes in-fior sl

The best pool-cieaning sysiem in the world, Perlod.




SPECIAL SECTION

FACTORY-BUILT
HOUSING

A Home Buyer’'s Guide To Today's World Of
Manufactured Housing, Including:

Eyecatching Log Homes
\Wide-Open Post-And-Beam Buildings
Stunning Panelized Structures
Contemporary Modular Houses
And Much More.
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FACTORY-BUILT
HOUSING

HOME-
BUILT

Today’s manufactured
housing offers a wealth
of opportunity for people
who want to build their
own home.

BY DENNIS ESKOW

® Most Americans have grown up
with the dream of owning their own
home, an idea that is woven directly
into the fabric of American life. And
while this dream may still be viable
for some, it certainly does come at an
ever higher price. In fact, many of to-
day’s starter homes are completely
out of reach for young families, even
those with two wage earners. And the
move-up market is almost as restrie-
tive. Many people simply ean't afford
the high monthly payments that the
current price tags require. In some
riuarterﬁ, you can even hear people
discussing—with some serious-
nezs—the idea of 100-year mortgages
passed on from one generation to the
next. Fortunately, there is a glimmer
of hope in all this doom and gloom, and
it's called factory-built housing.
Factory-built housing, often called
manufactured housing, is a term used

Log homes have come a
long way from the days of
Daniel Boone. The stunning
lakefront home shown
above boasts glass-fllled
walls, high cathedral
cellings and the latest In
other amenities. The
structure can still, however,
maintain the charm usually
anocated with log living.
as shown In the warm and
cozy bedroom at left.

to deseribe a home that was built—at
least in part—at some kind of manu-
facturing facility, not on the building
site, The fabricated components are
then transported to the site where
they are assembled into a house,
There are several advantages to the
manufactured approach. The first is
time. By not being as exposed to the
whims of Mother Nature, factory-
builders can shorten the production
schedule required to get a house from
the drawing board to a lot. They can
also monitor waste better, reduce
theft and more accurately maintain
inventories—all of which are very dif-
ficult to do when you are building out
in the middle of an open field. The fac-
tory environment also permits the
use of more sophisticated assembly
equipment.
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Efficiencies like these can signifi-
cantly reduce the cost of any house.
The manufacturer then has the option
of passing these savings along to the
consumer or plowing the savings back
into the product by delivering a high-
er-quality home. Any way vou cut it,
the end result is more value per dollar
for the buyer.

Factory-built homes are available
ina wide price range, with the low end
starting around $40,000 and the high
end reaching in exeess of $750,000.
But the list price of these houses can
represent as little as one-third of their
total cost. Additional funds go to land
purchase, site preparation, mechani-
cal systems and some interior finish-
ing. For a thorough discussion on how
to properly finance a factory-built
home, see “Financing The Factory-

POPULAR MECHANICS » IULY 1591

Wood Is very machinabile,
and log manufacturers have
taken advantage of this
trait. The eyecatching white
house [top, left and above)
Is actually a log home. The
exterior surface of the logs
looks like clapboard siding,
and the Interior surfaces
have square comers.

Builts,” which starts on page 62.

The selection of house type is near-
ly as broad as the price range, though
the market is divided into some pretty
clear categories: log homes, panelized
homes (which includes the post-and-
beam builders) and modular homes.
These classifications are the ones es-
tablished by the National Association
of Home Builders' (NAHB) Building
Systems Couneil. And, a discussion of
each type will follow after we've taken
a look at some factors that all three
groups of houses have in common—
namely—the design process, zoning
restrictions and site preparation re-
quirements.

Design
It is an apparent contradiction within
the factory-built housing industry

REAL LG HOMES PHOTOS

that the strength of the business
factory uniformity—is also its biggest
weakness, How can someone design
something that is relatively uniform
and still have the unique qualities that
most people look for in their own
home? The best answer is that it takes
some work. But today’s manufactur-
ers have learned lots of design tricks
over the years, and now they have one
of the most powerful design tools
they've ever had: the personal com-
puter.

Computer-Aided Design (CAD)
has made it possible for manufactur-
ers to offer buyers almost anything
they want. Today, the buyer can sit at
a computer with the builder or a con-
tractor and see full-color renderings
of all types of houses. These render-
ings can be turned, changed and en-
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hanced with just a few keystrokes,

Lindal Cedar Homes of Seattle,
Washington, for example, uses Auto-
CAD software. This can give prospec-
tive customers pounds of ideas in the
form of a book chock-full of spectacu-
lar color photos, floor plans and a de-
sign planning grid. The grid has a
master floor plan to help you get
started, and employs the standard
symbaols for interior and exterior
components. Lindal also uses Auto-
Sketch, an AutoCAD subprogram, to
help customers do rough drafts of
their visions on computer. These very
basic renderings are then refined by
the AutoCAD program,.

Of ecourse, the time-honored meth-
od of roughly sketching your dream
house and giving the sketch to a de-
sign team to upgrade is still widely
used. Acorn Structures of Concord,
Massachusetts, for example, has a de-
sign staff of 15 people, including three
registered architects who work with
buyers to create individualism in all
their houses. Acorn does have a CAD
system, but company President Art
Milliken says the preferred design
method is still on paper. CAD is used
just to keep an accounting of the num-
ber of different-size panels that have
to be cut at the factory.

Whether the design is done at a ter-
minal or on a piece of paper doesn’t
matter as much as the issue of custom-
ized design. Many manufacturers
thrive on changing standard models
to better accommodate buyers’
needs. Not only does this promote
customer satisfaction, it also combats
the frequent misconception that all
manufactured housing looks alike.

&0

Computer-Alded Design ks a great timesaver in the
design process, But it's equally invaluable as a sales tool.
Manufacturers can quickly show customers site
renderings [above ). as well as detalled sectlon views
|right]. plan views and elevations.

FACTORY-BUILT
HOUSING

This design flexibility, however,
can make choosing something you like
pretty daunting. To relieve this con-
fusion, the American Institute of Ar-
chitects (AIA) makes a very practical
suggestion: Be sure to reserve final
approval on any specific design fea-
ture until you've seen it in an actual
house. Design problems sometimes
don’t show up until building time, and
then they are corrected on site, some-
times in ways you won't like, Remem-
ber, what you see on the computer
rendering may not be the same thing
that ends up in your house.

When all the designing is done, the
finished home can look remarkably
stick-built. “When a modular, stick-
built or 'paneliz.erl home is completed,
you can't tell one from another if they
were done well,” says Steven Winter,
the New York-based architect of hun-
dreds of factory-built homes. “There
was & time when modular houzses were
restricted to 1200-sq.-ft. bores, but
that has changed."” Over the years, he
has led the revolution with 16-ft.-high
cathedral ceilings, roof dormers, sky-
lights and other eyecatching ameni-
ties. The size of modular models has
also expanded, some to beyond 3000
sq. ft., with windows galore in all di-
rections.

Zoning

While you may not run into any trou-
ble finding a design and a price that
you like, you can run into some zoning
roadblocks, especially if you are plan-
ning on building some or all of the
house yourself. The first thing that
you should remember iz that local zon-
ing boards are made up of a sampling

el
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of citizens, including business people,
school teachers and factory workers,
Members are not usually required to
have any practical knowledge about
the building business in general or the
housing market in particular. Be-
cause of this, their decisions can often
be arbitrary and can only be reversed
by a court.

To reduce your chances of running
into trouble, be sure to visit your local
zoning board before you purchase any
home. Most manufacturers will pro-
vide you with plenty of color slides
showing identical or similarly finished
houses. Customized renderings and
other product literature also should
be available to present to your zoning
board. If the board does have some
objections to your chosen design, of-
ten the manufacturer will make the
requested changes at little or noextra
charge. Remember, getting a home
approved in any area usually breaks
new ground for the manufacturer's
sales department, so they want to be
as cooperative with you and the zon-
ing board as they can be. If your area
has enough potential for them, a man-
ufacturer might even send an archi-
tect to meet with the zoning officials
to help work out any differences.

Just one example of such coopera-
tion involved Epoch Homes of Pem-
broke, New Hampshire, which had its
triple-decker townhouses featured in
an episode of the PBS program “This
Old House." Epoch had to work out a
deal with the neighborhood planning
board to get approval for the houses
shown on the air. Among other
things, simple bay windows were

{FPlease turn o poge 6§ )
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Post-and-beam structures, like the house abowve, bear no
resemblance to their humble forebears. Exposed beams
In the kitchen |below| and soaring cathedral ceilings in
the bedroom [left) are two of many interior design
options made possible by this traditional technique.
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transformed to walkout bays, replete
with ornate parapets, to give the fac-
tory-built facade a traditional look.
Such customizing only upped the cost
of the building about 2%,

The biggest hurdle with a zoning |

board can be ereated simply by deeid-
ing you want to be your own builder or
general contractor. Zoning boards
are accustomed to dealing with pro-
fessional builders who have known
track records. First-time builders are
looked on with a lot more shepticism.
For this reason, you must be doubly
careful about your homework.

Even before you buy the land for
your house, find out exactly what per-
mits are required and when they are
supposed to be filed. Also, pay a visit
to your loeal building inspeetor, and
explain what type of house you want
to build and ask for any advice that
could help shepherd the project
through the system. Finally, decide
that you are going to have the pa-
tience of Job, If you can't do this, you

NORTIHERN HOMES PHOTOS

should consider hiring a builder to
handle the project for you. In fact,
even the most enthusiastic do-it-
yourselfers should probably solicit
construction bids from at least three
builders before they tackle the job
themselves. The extra cost of a good
builder may well be worth it in the
short and long term.

Site Preparation

No matter what type of house is being
built, there are only two points on

which you can get all factory-builders
to agree: Properly preparing the
building site is absolutely eritical to a
suceessful project, and foundation
digging is a job for professionals only.

’i%i: first step in site preparation is
to find out something about the land
before vou buy it. If public water is
not available, you'll want to know how
deep most of your neighbors had to
drill for water. Of course, they may be
luckier than you, but their input
should give you a ballpark figure.

BY MARY WALTERS

® To hear the manutacturers tell it,
financing a factory-built house isn't
much different than getting a loan for
any other type of home. After all, a
mortgage is a mortgage is a mort-
gage no matter what kind of house
you live in. Right? Not quite.

The truth is, coming up with the
cash for a manufactured house—
whether it's a log home, panelized
house or modular structure—can be
far more complicated than getting a
mortgage on a house you'd buy
through a real estate agent. In fact, fi-
nancing a factory-built home requires
much the same careful planning, at-
tention to detail and concentrated ef-
fort you must put into building one.

Fortunately, if you're looking to
build and finance a factory-built home
now, you've got two trends working In
your favor. First, in early spring, mori-
gage rates began edging downward
toward 9%, Except for a blip in 1987,
that's the lowest they've been in more
than 10 years. While any number of
wildcards could upset this trend—a
spike in oil prices from another flare-
up in the Persian Guif comes o mind
—meost economists expect morigage

Financing The Factory-Builts

rates to hover at the bottomendofa 9 to
10% range during the next year.

And, if you are like the majority of fac-
tory-built home buyers whao hire a builder
or general contractor to build at least
some parts of your home, you may also
be able to save on labor costs. The rea-
son: In areas of the country where the
housing industry has been in the dol-
drums, many builders are willing to cul
their usual rates to get work. “The cost of
hiring a builder is way down in somea
parts of the country,” says Doug Reid of
Acorn Structures, a panelized-home
maker in Acton, Massachusetts. “You
can easily save 101to 15%."

Enough euphoria. Now back to the se-
rious business of nailing down that loan.

Before you even begin talking to lend-
ars, you should know that you will have
to raize more cash ihan just the cost of
the basic materials supplied in the man-
ufacturer’s kit. You've also got to finance
what the factory doesn't provide—such
necessities as plumbing, electricity, a
heating and cooling system, improve-
ments to the site (which usually include a
water well and septic system), and often
interior finishings like cabinets, flooring
and major appliances, And, if you hire a
contractor to help you bulld your home,
you also have fo pay for labor.,

Exactly how much these different
components add lo the cost of the basic
kit varies tremendously. For example,
site preparation wark, such as cutling
and removing trees, grading the lot, ex-
cavating a foundation, drilling a well and
installing a septic system, can easily run
from $10,000 to $25,000, depending on
the amount of work your site needs, If
you use a general contractor who builds
the entire house, including hiring sub-
contractors to do electrical, plumbing
and other work, you can add another
$30,000 to $50,000 in cost. Don't forget
to add the cost of shipping the package
to your site. That cost will vary depend-
ing on the manufacturer and the dis-
tance from the factory to your site, but
you should figure on about $2 per mile
for each truck. Since many homes re-
quire two truckloads, transportation to
your site from a factory 400 miles away
could run about $1600.

Of course, the actual costs you incur
will depend on the size of the house you
buy, the quality of materials used
throughout and the amount of site work
neaded. “But a good rule of thumb is that
a completely finished ready-to-move-
into house will cost you two-and-a-halfto
three times the cost of the basic pack-
age," says Rich Hom, sales manager for
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Don't forget, well drillers charge by
the foot, and they can't guarantee at
what depth they're going to find wa-
ter, You'll keep paying until they do.
You'll also want to find out about
the drainage characteristics of the soil
on your p y. This will help you
loeate your foundation in an area that
will reduce the ibility of water en-
tering it. It also tell you the size
and type of septic system that's need-
ed if public sewers are not available.
A visit with your loeal U.S. Depart-

ment of Agriculture soil conservation
agent should answer many of these
guestions, as well as others, like the
presence of any hazardous-waste
dump sites in the area, what the local
weather conditions are, and how
many sunny days a year are typical
for the area.

In the past, land purchasers had to
run perk tests and soil surveys to es-
tablish the best building site, well
area and location for a septic system.
All of these are still absolutely neces-

sary if your land is far from any sub-
division or other zoned area.

But in the past decade, some of
these tests have become unnecessary
in areas that are already zoned for
housing. Instead, the county planning
department, water and soil conserva-
tion department, or office of environ-
mental protection will have docu-
ments on file. You ean request the
environmental test results for the
property you want to buy, as well as
the neighboring properties.

Other good sources of information
are nearby neighbors and local news-

pers. Neighbors will tell you if
Ensemant fl Or seepage is prev-
alent in the area. And local newspaper
t‘ le.a in the town library may reveal
dangerous dumping in your area.

Dun t forget that all U.S. counties
have ﬂnnc%—plmn maps, usually avail-
able in the county planning office or
the county engineer’s office. Flood-
Elnm maps elnsmfy areas in terms of
flood epochs.” A 15-year flood plain

Northeastern Log Homes in Kendus-
keagh, Maine. Thus, estimates Hom, a
1700-sq.-ft. kit that sells for
about $40,000 would actually wind up
costing anywhere from $100,000 to
$120,000 completely fin-
ished. That ﬁgum in-

i

lenders are much more likely to make a
loan—if you already own the land on
which you intend to build. In most cases,
the land amounts to the homeowner's
equity in the project

them seem a bit unsure of whether
they're interested in financing a man-
ufactured house or, for that matter,
exacily how to go about it. "Most
mortgage companies and banks
have no real system for financing a
factory-built home,” says David
Straight, president of Eagle’s Nest
Homes, a panelized-home manu-
facturerin Canton, Georgia. Asare-
sult, you will find policies vary great-
ly from lender to lender and that
there’s nothing even approaching a
standardized system for financing
the construction of such a home.
Generally speaking, you will prob-
ably need two loans—a construction
loan and a home mortgage. The con-
struction loan will provide the cash
you need for the kit itself, site im-
provements and the other expenses
you incur along the path from the
manufacturer's package to a com-
plete home. Once the house is fin-
ished, the construction loan will be

paid off and replaced by a long-term

STE o peto" mortgage—the same type of loan

g | you would use to buy a conventional

J__ ELECTRICAL PLUNMILING PLARNS home. Usually, you will get these

loans from separate lenders—the

of making your site ready for the home,  the money you put in upfront, much like  construction loan from a bank and the

but not the purchase price of your land.  the down payment on a regular mort- mortgage from a morigage bank, an

While it is possible to finance the landas  gage. institution that specializes in home

well as the rest of the house, the whole Once you're ready 1o start talkingto  loans. You can also get a mortgage

process goes a lot more smoothly—and  lenders, don't be surprised if many of loanfrom a savings and loan associa-
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is a place where floods are expected
every 15 years, A 5-year flood plain is
not suitable for housing,

Site preparation, in the broadest
sense of the term, should also include
a lot of construction considerations.
Street or road access—both for deliv-
ery of the house kit and for eventual
access to the finished house—is im-

ortant, as ig the distance from the
puse to any pertinent utilities like
gas and electric lines. Bringing these
services to the house is a cost that is
usually born by the homeowner and
can really add up over long distances.

Many other considerations can also
impact the house location. For this
reason, it's a good idea to draw a
rough plan of the property that accu-
rately shows the proposed building
site. Then show this plan to everyone
concerned and get their views on the
location. Often something that makes
sense to the local soil conservation

nt would drive a mason to distrac-
tion, or what makes sense in terms of

ACTRM STRUCTLURES PHOTOS

supplying the house with electricity
will not take into account the value of
aspectacular view.

Algo, keep in mind that good gite se-
lection can make an enormous differ-
ence in the final cost of a building. One
contractor told us that he built two
subdivisions in the same community.
The soil in the first one turned out to

be much sandier than the soil in the
second one, which was made up of
very dense clay. The soil in the second
subdivision added almost £15,000 to
the cost of each house that was built
there.

The second major point of agree-
ment among all manufacturers is the
need to have the building site exea-

tion or even another bank. In some
cases, you may find a single lender
who will, in effect, make both loans by
giving you what is sometimes called a
personal construction loan. Under
this arrangement, the construction
loan automatically converts Lo a mort-
gage when you've finished building,

Vary few manufacturers offer fi-
nancing. They're in business to sell
houses, not lend money. But there
are a few exceplions. Eagle's Nest,
for example, owns part of a mortgage
lending operation and provides mort-
gages on its homes. Usually, howev-
er, for financing advice, the manufac-
turer will direct you to the company's
local dealer, sales rep or a builder
who has constructed the homes. "A
good builder or dealer should be able
to suggest a few local banks and oth-
er lenders who have financed fac-
tory-built homes in the past,” says Art'
Watkins, director of the Building Insti-
tute in Piermont, New York. “Thesa
recommendations can be a big help
because at least then you're dealing
with a lender who's familiar with this
type of house.”

Paradoxically enough, you begin
your financing search at the end
—that Is, you look for the mortgage
first. The reason behind this seem-
ingly backward approach is simple.
Bankers view construction

loans as risky venturas—after all,
there's always the chance you won't
finish the house or build it badly, eroding
its market value—so they prefer to keep
the term on these loans short. Once you
get a commitment from a morigage lend-
er—thal is, a promise to make a mort-
gage loan in the near future for a specific
amount of money—the bank at least has
amarginof safety knowing that funds will
be there o pay off the construction loan.

In order to give you a morigage, the
mortgage lender must do what is known
as a plan appraisal—essentially, his es-
timate of the market value of the house
once it's built. To do that appraisal, the
lender will need all the architectural
drawings and plans for the house plus a
detailed breakdown of the cost of all ma-
terials and labor needed to complete the
house. You should also include the cost
of your land and planned site improve-
ments. If you are working with a builder
or contractor, he should be able to pro-
vide the specs and cost estimates. "You
want to give the lender as detailed a
breakdown of costs as possible,” says
Northeastern Log Homes' Homn, “be-
causa he's going to estimate the market
value of the house and make a loan
based on that information.”

You should also bring a copy of the
deed to your building lot or land as well
as copies of contracts with the house
manufacturer and the builder or contrac-

tor. If you are using a contractor to help
with the construction, it's a good idea to
have him visit the bank with you since he
may be able to answer any questions the
banker may have about tha price esti-
mates or building plans.

Once the morigage lender estimates
the market value of the completed house
and land, he can give you a mortgage
commitment, usually for between 80 and
90% of the market value. Of course, as
with any other morigage, you will also
have to show that you have enough in-
come to make the monthly payments on
that mortgage. Along with the morigage
commitment, the lender may also com-
mit lo a specific mortgage rate. Few
lenders, however, will guarantee a given
rate for more than 90 days. As a result,
the actual rate you pay will be deter-
mined by the going market rates at the
time you complete the house,

With a mortgage commitment in hand,
you can begin trying different banks fora
construction loan. The bank will want to
see the same detailed price estimates
that you showed to the mortgage lender.
Again, if you have decided to hire a build-
eror contractor, take him along
on the trip to the bank.

Although lending policies differ from
bank to bank, most construction loans
last from six months to a year. During
this time, you usually make interest pay-
ments only. The principal is repaid by the
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vated by a professional. A eorollary to
this axiom would be to have the foun-
dation work done professionally, too.
It doesn't matter if you want a full
basement with plenty of headroom or
just the minimal crawlspace under
your house. The foundation must be
built to very tight tolerances, or the
house kit won't fit properly. Hemem-

ber that conventionally built homes
ean be easily changed to fit a sloppy
foundation, but the factory-builts
can't, especially if you are assembling
the house yourself.

One final preconstruction site test
that should be performed is for radon.
Radon is a cancer-causing gas that can
be present in the soil. When allowed

to vent into the open air, it's harm-
less. But when trapped inside a tight-
ly insulated house, like the factary-
built models we're discussing here, it
can build up to dangerous levels. The
presence of radon, in and of itself,
should not foree you to reject a build-
ing site. You'll just have to factor into
the overall house price the cost of a
subslab ventilation system. If you
find radon, contact a loeal radon re-
duction company and pet an estimate
for the installation of a proper ventila-
tion system. They're cheaper to in-
stall when the house is being built
than after it's completed.

Now, onto a brief look at the three
basie forms of factory-built housing.

Log Homes

Log homes come in an astounding va-
riety of sizes, styles and price ranges.
Inexpensive rustic cabins attract
many back-to-nature enthusiasts, es-
pecially as second homes, while highly
architectural versions can stretch the

loan, Since many kinds of pre-

fab houses can be built within three or
four months, you will probably be able lo
pay off the construction loan well before
itcomes due. In fact, you'll want to repay
it as early as possible since construction
loans typically carry much highar rates
than mortgage loans. Many banks, for
example, charge three percenlage
points or more over the prime lending
rate. With prime recently at 9%, that
would put your construction loan at
12%. And some banks were recent-
ly charging 14% or more, well =~
above the 9 to 10% rate on &£
home A

The most important—
and complicated—part =
of the financing is ar- <
ranging a schedule that lets —
you tap the construction loan lo pay
the bills you incur as you build your
home. Most banks allow you to do this in
a series ol four to six draws, each of
which Is tied to completing a specific
stage of construction. Each bank may
have its own particular timetable for
draws, but a typical draw schedule might
go something like this: the first draw
when you've finished the foundation and
other site work; the next when the hame
package has been shipped to the site;
the following when you've put up a
weather-tight shell; another after plumb-
ing and electrical work has been in-

stalled; the next when all the interior
wioork is finished; and, the final draw when
the local building code official has given
you a certificate of occupancy for the
home. A bank appraiser will probably
want to inspect the work at each stage
before the bank will advance the funds.
It's crucial that you, the
% bank and, if you're using

,000
g

out a draw
schedule that everyone can -

live with. Often, the home manufacturer
or your contractor may want you to come
up with money before the bank is ready
to dole it out. For example, many manu-
facturers want anywhere from 10 to 50%
of the cost before it's shipped and the
balance when the package is delivered
to your site. "Most manufacturers won't
even unload the house until they gat
paid,”" Watkins says. Their reasoning is

B ot N\
_—" timates, architectural plans
*. $39%2—"" and financial information showing

that they've delivered a house and
should be paid for it. The construction
lender, on the ather hand, views the
home package not as a house, but as
a plle of lumber that may eventually
become a house. They may want to
withhold payment until you've
reached one of the stages of con-
struction described above. Some
give and take by all parties
usually works out these im-
passes. You should be pre-
pared, however, o come up
with some of your own cash to
get over any difficult periods
without interrupting con-
struction.
.. Finally, keep in mind
4=~ that the better prepared
== you are when you seek out
lenders, the more receptive
thay'llbe. Have all your cost es-

your ability to handle the morigage
payments organized when you're
ready to talk to the lenders. And when
it comes to getting a morigage, re-
member that it pays to shop around.
Even though Eagle's Nest Homes of-
fers mortgages, the company's deal-
ers still encourage customers to
check out local lenders. "If they can
get a betier rate,” Straight says, “that
may help us sall the home." e
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imaginations and budgets of wealthy
primary home buyers. In some re-
spects, the only thing that the log-
home manufacturers have in commaon
is the simple definition of a log home
supplied by the NAHB's North
American Log Homes Council: A log
home is a structure having solid log
walls that range from 6 to 15 in. in
thickness. That's it.

Clearly the bulk of the market ex-
ists somewhere between the lowly
cahin and the palatial compound, with
a real slant toward customers who
want to actually build the houses
themselves. According to industry
estimates, nearly 75% of all log-home
buyers are do-it-yourselfers, The rea-
son for this is simple to understand:
The cost of a log home can be cut by as

Maodular homes are built

almost entirely in the
factory and then trucked in
modules to the bullding site
where they are erected.

FACTORY-BUILT
HOUSING

much as 50% by building it yourself,

Log homes have long been popular
in this country, But they fell out of fa-
vor rapidly after World War I1 with
the onslaught of tract housing. When
the energy crunch of the 1970s came
along, however, the log business
started to come back to life. Log
homes were less expensive to build
and could boast some impressive en-
ergy conservation features. In fact,
some of today’s log homes are so tight,
you have to introduce outside air into
a fireplace or wood stove, to avoid the
danger of seriously depleting the oxy-
gen supply inside the house.

Part of the reason that today's log
homes are so tight is that the logs can
be cut more precisely in the factory
than on site. But equally important

R
Panelized construction:

Once the foundation is
compiete, the prefabricated
walls are brought to the site
and erected.

are today's joinery methods, North-
eastern Log Homes, for example, mu-
chines their logs with a matehing
tongue-and-groove joint, They also
supply caulking and foam gasket
strips that are applied to both sides of
the joint as the logs are laid up.

More than other factory-built hous-
ing, log-home companies tend to be lo-
cal concerns. There are more than 540
log-home manufacturers—not to
mention the countless sawmills that
precut log homes—across the nation.
So there is rarely a need to travel
great distances to find the model of
your dreams.

Good log-home makers look for the
highest available grades and species
of wood. Forinstance, northern white
cedar containg lots of air pockets that
create better insulation. Western red
cedar is considered insulating too, al-
though less so. Southern yellow pine
and fir are also considered to be
among the better insulating woods,

Panelized Homes

If the log manufacturers work with
the smallest building unit size, name-
ly one log, and the modular folks work
with the biggest, one “box" (for the
lack of a better word), then the panel-
ized people oceupy the middle ground,
and what a fertile territory it is. Even
though there are so many different
panels available, they all do have one
simple thing in common. Each was
fabricated in a factory—typically
8 ft. high by somewhere between 4
and 40 ft, long—and then shipped to a
building site. Once at the site, they
can either be attached to a self-sup-
porting building frame or joined to-
gether as load-bearing walls, depend-
ing on their design.

To further differentiate between
panels, some are referred to as open,
which means that the framing mem-
bers come with only one laver of exte-
rior sheathing on one side. Others are
called closed because to some extent
they are complete wall sections with
sheathing on both sides, and insula-
tion and electrical and plumbing com-
ponents on the inside.

From these humble beginnings,

(Please turn to page 72)
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Start a money-making career in
video/audio servicing!

Only NRI gets you started fast with real-world trainin? designed around
state-of-the-art equipment you keep!

NRI's newly expanded training cov-
ers all the latest advances in home
entertainment electronics, then takes
you inside today’s high-tech equip-
ment as you learn to troubleshoot,
diagnose, and service the complete
home entertainment system included
in your course: 13" color TV, pro-
grammable VCR, and integrated
audio rack system. Only NRI makes it
so easy to start a new career, earn
part-time income, even start a
video/audio servicing business of
your own!

Billions of dollars of video/audio

equipment means big opportunity
for you

There s never been a better time to get
invelved in home entertainment electron-
ies. Experts predict that consumers of
videofandio siuipment will spend over 526
billion by 1995 as prodouct manufaciurcers
race to fill the demand for increasingly
suphisticated technology.
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product innovation means new opportu-
nities for you in videofaudio servicing,
And NRI prepares you to take advantage
of those opportunities by giving vou the
skills to troubleshoot and service o Mull
range of TV, video, and audio equip-
ment,

The most advanced, most
complete video/audio training
ever offered!

You start with lessons that give you a
strong foundation in electronics funida-
mentals, mastering the basie circuits anil
components at the heart of today’s
video/audio equipment.
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and service today’s commervial VGHRs,

Plus, NRI custom-produesd videos

NFRF 5chools

shiow you in elose-up detail how to test,
troubdeshoot, and service TV and VOR=
likis & pro.

No experience necessary ...
NRI builds it in

You need no previous experience in elee-
tronics to suceeed with NRL Step by step,
vou aecumulate the knowledge and prraeti-
cal pxperience that will make you unigue-
ly spualified for today's opportunities in
home entertainment electronics.

You learn at your own pace and on
your own time, And all throughout your
training. you have the full support of your
persomal NRI instructor and the entire

MNRI technical staff,
FREE catalog tells more

If the coupon is missing, write 1o
NRI Schools. MeGraw-Hill Continuing
Education Center, 4401 Connectirol
Avenue, NW, Washington, DC 20008,

SEND TODAY FOR FREE NRI CATALOG

: e 1
Mot rsiw - Hill Continuing Education Center Fur Career H|||m|:tu|||.||ﬂ. 1
W01 Connectient Avenue, NW, Washington, DC 20008 e
e tiend e, » Washington, D22 ik P et i
Hl heck one FREE i'llu.ln.: |||||3: I
OTVVidew'Audio Servicing O Deshtop Publishing & [esign ]
a] !l'lirnu:'l:rrI!pIJIrt Servicing O Elvvtronic Music ‘iln'llllulnﬁy 1
OCumputer Progromming O%Word Processing Home Business "
O Teleommunications O Automaotive !‘vn‘irinp
O !':1_» sli=pis \nnl_\ His OHasir Electronies i
O PG Soltware Engineering Using © OBookkesping & Arcounting 1
|
M | Please prant ) LTS :
Adilress 1
: . : I
City Stalr Fip 100-071

=



=T FFSIJ

some truly spectacular homes can re-
sult, a couple of which are shown on

& 64 and 66, The most eyecateh-
ing capability of panelized construe-
tion is the frequent use of open space.
This is particularly true in post-and-
beam homes.

Of course, post-and-beam construe-
tion is one of the oldest forms of build-
ing, something just about all of us
have seen when we've looked in an old
barn with an open hay loft. The frame-
work for these structures consists of
vertical posts and horizontal beams.
Typically, the size of stock used for
these components was so large that
they could span large areas without
needing additional support. When
this type of building is applied to the
residential market, unusual and dis-
tinctive spaces can be created.

The panelized manufacturers make
uge of this open, self-supporting post-
and-beam structure to hang their

els in place. Because there are no

-bearing walls, the floor plans can
be much more open, and cathedral
ceilings are easy to accomplish.

Other panel manufacturers pro-
duce what they eall ﬂe]f-sgpurting
panels. Once these are joined togeth-
er, they are strong enough to act as
load-bearing walls. IBS, a multina-
tional panelizer in Riverdale, New
Jersey, builds its panels in 8 = 8-ft.
squares using welded galvanized
steel studs and exterior plywood
sheathing. None of their panels weigh
more than 130 pounds, so there is no

72
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need for a crane to be at the building
site. In some cases, these self-sup-
porting panels can also span great
open spaces and give the customer a
;F:il sense of buying something spe-
As compared to log homes, the pan-
elized structures aren't as friendly for
do-it-yourselfers. While many manu-
facturers do offer various finish-it-
yourself options to reduce the cost of
the home, the major structure is al-
most always a contractor-installed
system. Still, it's possible to knock

STEVEMN WANTER PHOTDS

about 25% off the cost of a panelized
home if you can do the electricity and
plumbing work yourself, plus com-
plete the painting, papering and other
finishing chores.

Modular Homes
As mentioned earlier, modular homes
are built almost to completion inside a
factory and then trucked to a pre-
pared building site and lowered by
crane to a set foundation. Usually be-
fore they're loaded on the truck, the
{Please turn to page 74)
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What's Your Car Worth?

Maybe more than you think. 5o don't *‘_" T : A %
shortchange yourself when you sell or 2 : : b :
trade it in. Find out your car’s true - — [ =
market value instantly by calling the e ;

Popular Mechanics CAR VALUE
HOTLINEY. Our computer network is
constantly updated with the latest
informaticn, not only far the year,
make, model, options and mileage of
your car, but also for your local market
conditions and even the time of year.

Buying A New Car?

That's even a better reason to check the
PM CAR VALUE HOTLINE?®, \We'll tell
you how ta get the best deal by giving

you the Manufacturer’s Suggested One Call Does it All

Retail Price, dealer cost, plus the list The PM CAR VALUE HOTLINET covers
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article? Let our yearly indexes make it easier to
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maodules contain electrical and plumb-
ing systems and have finished interior
and exterior walls. The pipes and
wires from module to module are
hooked to each other and to their ser-
vice connections on the building site.
Since they are so close to completion
when delivered, modular homes offer
slightly lower sticker prices than
their stick-built counterparts. But
substantial savings are more difficult
to achieve because there's rarely any
DIY work that the owner can take on.

Even though the basic building
hlocks for ular homes are a hand-
ful of standard boxes, some truly im-
gressive and varied designs are possi-

le, just one of which is shown on page
72, “We design with boxes, but we
build along architectural lines,” says
Doug Basnett, of Epoch Homes. He
has built a 3-story Colonial out of 10
“hoxes,” some with shorter than usual
wall heights or lengths. A 2-box main
hall with wings set back from the
front can add architectural originali-
ty. And, varying roof slopes, outer
building finishes and landscaping also
give an original look to expensive
modular housing. The modules may
start out looking like boxes, but by
the time they're in place, they can oe-
cupy any spot along the design spec-
trum from high-tech contemporaries
to oldtime traditional homes,

Eyland Building Systems of Co-
lumbia, Maryland, for example, uses
lovely wood and stone facades to give
its finished homes a highly individual-
istic look. And Epoch Homes utilizes
such details as "Captain's Walk"” roof
decks and other clever architectural
devices to give its structures almost
classical looks,

Finishing & modular home from the
time it's delivered to the time the
owner can move in is generally a 2-
week affair. But the work is extreme-
ly specialized, and any serious mis-
takes can lead to problems that are
nearly impossible to solve. For this
reason, it'sa idea tosteer clear of
any major DIY participation. There
are, however, several manufacturers
who have owner-completion plans
that allow the buyer to perform some
of the work. These tasks include insu-
lation and painting work and even
some light mechanical work. Such
packages can cut the move-in cost by
10to 15%.

But the real motive for most modu-
lar buyers is speed of construction and
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quality of the final product. The fit
and finish that is possible in the con-
trolled factory environment can rival
the best that the custom-home mar-
ket has to offer. At the high end of the
housing market, these attributes are
very attractive.

Ome last caveat about the modular
option has to do with shipping costs.

Because the boxes are so complete
when they leave the factory, the

take up a lot of shipping room, whicf':
means a lot of L!‘l.l(’j:l ng expense. This
isn't much of an issue if the factory is
around the corner, but if it's across
the country, these charges can make
or break a project. It costs roughly $2

per mile per truck to deliver a house.
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How to paint windows.

[ you've spent too many Saturdays Saver contains Tellon? so it gives your
sulfering through the routine on the left, trim twice the moisture resistance of
you'll apprecinte the paint on the Aght: premium house paing
Rust-Oleum Wod Saver Trim Paint Water tends o simply bead up

Made especially for your windows  and evaporate. instead of “pooling” and
andl other house mim, Rust-OleumWood  then seeping into the wnos‘
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Cross-country delivery of a house
that requires three trucks could cost
$18,000, 50, when shopping in the
modular market, be sure to establizsh
what the delivery costs are going to
be before you agree to anything. In
fact, the same advice pertains to the
log- and panelized-home manufactur-
ers as well,

FACTORY-BUILT

HOUSING

The 560,000 Home

In many ways, the nagging issue for
all factory-builders is affordability. If
they can create models for first-time
buyers that cost significantly less
than conventionally built homes, they
would have a tremendous competitive
advantage. How low can they go and
still retain some semblance of design

How to paint windows less often.

covered with Rust-Oleurmn Wood Saver is

The result? House trim that's been

wint 1o know why your windows sull
booke 50 pood, you can tell them your secret

less prone to cracking and peelin You
In other wrd};':. you will clean, just used n RUST-OLEUM
scrape. sand, tape and paint less often the right ’
ﬁndP;caﬁ from now, when the neighbors paint m “m
The name that means protection.
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and value? If you can get the land
cheaply enough and are willing to live
in a bare-bones home, $60,000 for ev-
erything is certainly possible. To get
there though, you have to start with
land that's less than $10,000, a septic
gystem for less than 32500 and a water
well for less than $2000. Each of these
goals is certainly reachable in rural
areas and possible within traveling
distance to most major vities,

Rene and Sandra Plante, for in-
stance, purchased 24 acres of pasture-
land from a relative in Sheffield, Ver-
mont. They wound up building a 4-
season vacation home on the propert
for just under $60,000—land includ-
ed. Of course, they did quite a bit of
work themselves, A loeal contractor
built the bulk of their Northeastern
Log Home, which had one bedroom, a
sleeping loft, a combined living room,
kitcgen and dining area, and a bath-
room. But the Plantes dug their own
water well, hung their own doors, in-
stalled the window and door casings
and baseboard trim, and laid their
own plywood subfloor which they
eventually covered with carpet.

Originally, the Plantes were going
to have a stick-built house put up on
the property, one made with lots of

on the front side of the building.

ut the prospective builder thought

the area was too windy for a house

with such large glass areas. So they

decided to look elsewhere and discov-
ered the log-home option.

“The price was astoundingly low,"
Plante said. “But the real surprise
came in the winter when the wind
really started howling. The log home
is 8o tight, we can keep the thermo-
stat in the mid-60s and not notice any
cold spots.” They did their share of
the work on weekends with help from
friends, and the building was in liv-
able condition within a month of the
day the contractor completed the
foundation.

The absolute bargain price fora
conventional-looking home that has
plenty of room for an ave family is
a build-it-yourself model from Miles
Homes of Minneapolis, Minnesota.
Miles prides itself on being able to get
you into a 4-bedroom, 2%-bath house
for less than 390,000, This includes re-
alistic costs for land, site preparation
and other add-ons. You have to build
the house entirely yourself from a kit
with numbered framing members and

(Please turni to page T6)
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AmerLink

Split Home
And We'll
Split The Price
Now you can have the look
and feel of a beautiful log home
for half the price of a solid log
home. AmerLink's new line of
Western Red Cedar Split Log
Homes offers you the benefit of
a quality constructed prefabri-
cated log siding home package
that you or your contractor can
easily erect. Choose from any
of our standard log home styles
and buy our Split Log Home
equivalent at half of the price.
You'll still receive the most
complete shell package in the
industry at a price that allows
you to afford the home you've
always wanted! These home
packages are perfect for the do-
it-yourselfer. Call AmerLink
today to find out how you can
afford to build your Split Log
Home without slicing through

your savings!

America's Log Home Cofmpany

1-800-USA-4ALH

[ Planning Guide Order Form |
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a step-by-step builder’s cookbook.
Thiz approach is bound to take more
than a month, but it's a great way to
get the most house for your money.

The Million-Dollar
Home

Most people would think that the
whole point of the factory-built pro-
cess is to keep down the cost of quality
housing. Therefore, by definition, it
should be difficult to find a §1 million
factory-built home. And it is, if you
are only talking about the price of the
basic house kit. The highest prices of
upscale manufacturers such as Ep-
och, Lindal, Northern Homes and
Timberpeg never get beyond
$750,000. But it doesn't take long be-
fore the add-ons run the price tag into
seven figures,

Northern's Michael Carusone says
the most expensive model he ever
built cost about $3.5 million complete.
“The land alone was over £1 million,"”
he said. It was prime real estate in
Greenwich, Connecticut, and fulfilled
the adage that if you want to build a
luxury home, you have to put it ona
luxury lot. This site had plenty of
room, excellent drainage, a good sur-
rounding eommunity, and it was situ-
ated in a high, open spot that was easi-
ly accessible by road but still very
private.

The eompleted house itself cost
about $750,000, the most-expensive
panelized house Northern could pro-
duce. It included more than 4000 =q.
ft. of interior space with four hgg—
rooms, three-and-a-half baths, a
hardwood balecony overlooking a
great room, a wet bar, a 2-car
and a library with a vaulted ceiling.
The landscaping ran $200,000, the
slate roof addI:ad another $15,000, and
the owner wanted solid cherry doors
throughout, each costing about
$1000. At what must have seemed like
quite a bargain, a greenhouse wing
and indoor swimming pool were in-
cluded for another $30,000.

Warranties

It doesn't make much difference if you
Eaid $60,000 or $1 million for your

ouse if it starts to fall apart before
the ink is dry on the mortgage. Clear-
ly, it makes good sense to look for
some warranties on the work you are
paying for. Unfortunately, most war-
ranties issued by housing manufac-
turers are vague and generalized.
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UNLEASH THE CLASSI

They speak of a lifetime guarantee on
the workmanship of all components.
But these often aren't in writing, ex-
cept fora 1-or2- graph note in the
building manual or sales brochure,
Builders all agree, however, that any-
one who has been in business long
enough to have multiple checkable
references will be likely to honor an
implied warranty. Conventional
builders have always relied on good
word of mouth to sell houses, and fae-
tory-builders are no different.

But times are changing, and im-
plied warranties aren't enough any-
more to satisfy many consumers. So
some builders have begun offering de-
tailed written warranties. These are
insured by third parties and are usual-
ly good for 10 years, which is longer
than the average American home-
owner keeps any ane house.

Many manufacturers now offer a
standard HOW (Homeowners War-
ranty) policy, which is actually a 10-

ear warranty from the factory to the
ocal builder. Ifthereisaproblem, the
homeowner must hold the local build-
er responsible. HOWs do not usually
add any cost to a home, and they do
provide some peace of mind to those
who don't trust the system,

But the best way to ensure a satis-
factory job is to hold back a portion of
the final payment—either to the man-
ufacturer or to the builder, if you use
one—until you are satisfied with the
product. If this isn't possible, be sure
to schedule a walkthrough with your
builder’s or manufacturer's represen-
tative, about one month after moving

CLASSIC 427
1966 Cobra Reproduction

w hy build a Classic Roadster? Because it's fun and

rewarding. Thousands of people, like you, have
buitt and are now driving their own Classic
Roadster. Dur kits are engineered for easy assembly
and years of durability. And, quality is guaranteed.

Experience the thrill of assembling and driving your
own sports car today. Now with V-8 powerl

"Whether you're looking for a factory built roadster
THE MARLENE, 36 Mercedes 500 K momducsen o Waint f0 build your own from a first-class kit, Classic
Miso available; Jaguar, MG and Roadsters is the way to go."" — The Editors,
4-passenger Mercedes Kit Car World

Reproductions.

Call For Videotape or ~ BANK FINANCING NOW AVAILABLE

FREE Brochure: Call today for details

1-800-767-2277 %

Canadians Call: 1-800-437-4342 T P v —
International Export (701) 293-B866 Clmec Masdaa raiacs S 7 tadamir o o
-------------------------1
Yes! Please sand me the following an
| Ensy-To-Assamble Kit 1 Custom Buikt Marma
A} CI FREE Color Brochure Prons (day) | ) e
B) L {$500) 16 pg. Product Catslogue, plus 24 L
pgs of company, component & pricing Infa Prone (eve) | !
) 7 {51500) VHS Videataps (comorats & model  gdamsg
profite) plus B literatine ghy

into your home. Point out any defects D} L $2100) Business Dpporiunities Report Caty iy e Zp__ e
in workmanship and materials that Card # R R T
yvou think are substandard and ask e ek e |
that they be fixed. Follow up with a [ R S — [ Qs 1617 Main Ave., Fargo, ND 58103

letter outlining the same to all con-
cerned parties. This will serve as use-
ful documentation if you need to re-
solve any problems in court. ™

SOURCE LIST

For a complete directory of factory-built
housing manufacturers, write to: Build-
ing Systems Couneils of NAHB, 15th and

streets N.W., Washington, D.C.
20005. Ask for itz complete list of Build-
ing Systems Council members, which in-
cludes the names, addresses and tele-
phone numbers, and a brief deseription of
the housing each builds, )

And, for information on the building

o i nts for factorv-built hoy o =
s S, Wenan ML, MEeEhatanEs
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ADVERTISEMENT

WORTH \\/K NG FOR

817 SECURITY SYSTEM

Keepsafer, America's #1 Do-It-Yourself security
gystam. Wireless, Reliable. Expandable. Only re-
quires a scraw driver for easy installation. Keep
your home and tamily safe with Schlage.
Free information

918 WINDOW AND PATIO DOOR FACTBOOK
Full-color brochure provides information on cus-
tom combinations, planning a project, choosing a
contractor, and much more from Andersen
Windows, Inc. Free

816 BIDDEGRADABLE WOOD STRIPPERS
Creative Technologies Group, Inc. offers the first
paint and varnish removers that are truly safe and
effective. Woodfinisher's Pride™ Stripping Gels
comtain no methylene chloride or other hazardous
ingradients and are completely biodegradable.
This makes Woodfinisher's Pride™ safe for the
user and the environment and they work in 30 min-
utes. Freg information

820 OUALITY CARS

Send for a catalog explaining all the new Buicks in-
cluding the all-new Roadmaster Estate Wagon,
Roadmaster sedan, Park Avenue and Regal sedan.
The catalog will give you & brigl description of all
the Bulcks, and teli you why Buick is the naw sym-
bol for quality in America, Free

921 AUTOMATIC POOL CLEANER

Kreepy Krauly® cleans inground pools auto-,

maticaily, eliminating hand-vacuuming. Comes
with money back guarantee, plus three-year war-
ranty covering afl wear. Free brochure, product
pamphiet

:_Pnpllar Machanics 7/91
Box 1718, Sandusky, Ohio 44871-1718

Please s thal | recenve the itoms checled below

922 WHY STARTING YOUR ENGINE . . .

Is a terrible thing to do: not an oil, not an additive.
One quart of Slick 50 Engine Formula lubricates
and protects the engine inyour car or light truck full
time —for more than 50,000 miles. It sharply re-
duces friction and wear, so your enging starts aasi-
&r, runs cooler and lasts longer fo protact your in-
vestment. Frea brochure

923 TOWING & HITCH GUIDE

Choosing the right hitch for your tow vehicles is
#asy with the U-Haul Select A Hitch Guide. This
pocket guide is filled with helpful infarmation on
how 1o select tha correct hitch and towing package
for your vehicle and towing needs. Free

824 CAPTURING THE LIGHT

Let Velux-America, leader in roof windows and
skylights, show you how sasy it is to captura mora
natural light and provide better ventilation for your
home. Full-color brochure givas you all the infor-
mation you need for your home building and re-
modeling plans. Free

8925 HOME REPAIR PRODUCTS

Mr. Mac's® line of home repair and resurface
products allow the do-il-yourselfer to repair and
rasurface concrate, wood and metal withowt the in-
comveniance and poor results associated with oth-
er inferior patch products. Free information

926 THINGS YOU NEVER KNEW EXISTED. . .
#And others you can't possibly live without! John-
son Smith's NEW 96-page catalog offers noveltias,
hobby and sporls equipment, jokes, tricks, sci-
ance and alectronic items. A world full of fantastic
wonders and surprises. Free

927 WODODD PROTECTION

The eight-page Homeowners Guide from Rust-
Meum describes how Rust-Olewm Wood Saver®
Paint protects your home from costly damage
caused by moisture and sunlight. It protects wood
trim, doors, fences, railings, and outdoor furni-
turs, Free

828 FINISHING TOUCHES

Tips on Wood Finishing 30-page brechure includes
details on beautifying and protecting néw wood,
plus restoration techniques for old wood. Many
wood projects ara outlined step-by-step with over
50 photographs plus cotorcharts from Minwax Co.
Free

929 PERFORMANCE MOTORING

U.5. AUTO TECH'S new catalog describes an excit-
ing new friction reducing ofl additive. Catalog also
contains other items which save gas, increase
horsepower, make 87 octane perform like 93,
make your old car run [ike new, etc. Frea

830 LIFETIME FINISH

Liguid Glass Enterprises, Inc. proudly announces
3 new products —Liquid Glass Pre-Cleaner, Con-
noesseur’s Chaica Cleaner with Mink 0il, and Wash
Concantrate—to complete its line of high tech ap-
pearance chemicals for automotive, marine, air-
craft, and household uses. B-page brochure, sam-
ple pack kit, and ordering information. $1.00

831 HOBBYIST CATALOG

Edmund Scientific’s 112 page catalog containg
over 3,200 products for the hobbyist, gadgeteer,
and educator—featuring telescopes, weather in-
strumants, fiber optics, magnifiers, high-tech sci-
gnce tovs, plus many items suitable for science-
fair projacts_ Fres

8§32 HAIRPIECES - ALL STYLES

Hairpieces from Bob Elis. Left-hand part hair-
pisces, afro, curly, wavy, full wigs, pompadours,
partials, plus anything elsé you need in hairpieces.
Synthetic or human hair. Free brochure

This Coupon Expires September 30, 1891

|

| :

I S::: % g; E : E :;: $1.00 Total money for priced items §

I 919 [ 923 927 O Service Charge $ 1.00
| [ 920 [ 924 [] 928 ] 932

| Total money enclosed §

| Total items raquested

: Maree | Please Print)

| Address

|

| Towm State Lip Coda

| (Phease sand cash, chack ov Moy Groer made oot i POPULAR MECHANICS. No stamps. pltase)

| Note: Popular Mechanics processes your requests for the above information and forwards these Inguirles to the organization making the alfer. Each company
| mluhmtulllﬁmur ‘mrmﬂumllhm its way 1o you within 90 days.

.
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MAINTENANCE
BASICS

BY DON CHAIKIN

| ® Accumulated underhood dirt and
| prease can cut into your engine's per-
formance, But even a moderate eoat-
ing of grit and grime will cot into your
enthusiasm for basic engine mainte-
nanece, The bonus is it's easier—prob-
lems are quick to spot and correct.
Degreasing even the most neglect-
ed engine is easy—and inexpensive,
Follow these steps:
Begin by carefully shopping for a
quality engine degreaser,
® Buy one that's environmentally safe
and biodegradable.
® (leaners that are slightly caustic

brush. Be careful near carb and distributor,

will lightly eteh aluminum compo-
nents, making them look new.

Next, protect body panels and elec-
trical components from engine clean-
er and water, .
® Cover fenders, grille and wind-
ghield with plastic trash bugs.
® Seal the air intake, carb opening or
throttle housing with plastic,
® Wrap the distributor cap, exposed
connections on the ignition eoil and
starter motor.

Assess how grime-covered the en-
pine is. Even the most potent cleaners
| have trouble cutting LLI‘{!Ligh # quar-

ter-inch of caled-on grease,
| ® Use a pasket scraper or putty knife
[ to serape aceumulations of erud.

Stubborn dirt will need scrubbing with a

. !

A clean englne makes for easler maintenance, and runs cooler to boot.

® Dig caked-on dirt and mud from
creviees, using an old serewdriver,

Now apply the degreazer Lo the en-
gine, firewall, lfender liners and the
rest of the engine compartment. Fol-
low the directions on the cleaner:
Some recommend being used on g eold
BNEINE, 20ME 4 Warm engine.

Engine ¢leaners are still potent
chemicals, Wear safety gogeles and a

pair of rubber or vinyl work gloves.

Use a strong stream of water to
wash off the cleaner, Attack specifie,
stubborn spots individually,

Use a wire brush and water to elean
corrosion from battery terminals and
tray. If there's a lot of white chalky
buildup, wipe the battery and connec-
tions with a baking-soda-and-water
paste, then hose it elean,

POPULAR MECHANICS ® JLILY 1991

Cover carb inlet and distributor with plastic

of fall to keep dirt and water out.

PR ILLLISTRATICNS BY D00 MANNES

L ) :.ﬁ;’iﬂ
Rinse off the engine degreaser with plenty
of water from the garden hase.
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HOW IT WORKS

BY DON CHAIKIN

@ To understand how shoek absorb-
ers work, it helps to understand what
they do—and what they don't. Forex-
ample, they do not absorb shocks. The
springs absorb shocks. The shock ab-
sorbers merely control the springs,

Bumps and grinds
When one of your car’s wheels hits a
bump or pothole, the wheel is foreed

pension component near the wheel.
When the wheel hits a bump, the
same force that compresses the
spring drives the shock absorber’s
piston rod down in the oil-filled eylin-
der. After the bump, as the spring re-
bounds, the piston is forced up in the
cylinder. This moving through oil is
what quickly stope the wheel's up-
and-down motion.

When the piston moves down in the
oil, the oil ahead of the piston hasto go
somewhere, since fluids eannot be
compressed. Some of the oil is foreed
through a one-way valve to the other
side of the piston, to keep both sides of
the shock absorber’s inner tube com-
pletely filled with oil. The rest of it is
forced through a valve at the bottom

of the cylinder into a reservoir, which
is actually another tube surrounding
the inner tube.

As the piston travels back up, oil
moves through another one-way
valve through the piston, and oil is
drawn back into the bottom of the
eylinder through a valve from the
reservoir.

The firmness of the shock absorber
is directly affected by how quickly the
oil can pass through the valves, The
slower the flow, the stiffer the dam
ing action. Some sophisticated shoc
have valves that are automatically ad-
justed by an on-board computer as
you drive, changing how quickly the
oil flows,

The oil reservoir has air at its top

up toward the car. As the
wheel moves up, it com-

X

that expands and com-
presses as the oil flows in
and out. Under heavy ac-

presses the SEring that at-
taches it to the car. After
you drive over the humE.
the spring extends, push-
ing the wheel back onto
the road. However, with
no control, the spring

o

tion, the air can mix with
the oil, producing a nega-
tive effect on perform-
ance. The cure for this
condition can be found in
shock absorbers that sub-

| PISTON
VALVE

would extend bevond its 1 i - stitute an inert gas for air,

original length and then AL The gas won't mix with

compress again, a little gf,sf:'fcmﬁ.\ the oil as readily. General-

less than it did when the I ly more expensive, and

wheel first hit the bump. associated with high-per-
This process of exten- formance applications,

sion and compression shock absorbers of this

would go on until all the type are referred to vari-

energy the spring had re- oor ously as gas-filled, gas-

ceived from that bump REBOUND e charged or, simply, gas

was dissipated. By then shocks, ™

the car would be wallow- TR

ing and bouncing out of

control, particularly if the ASSEMBLY

wheels were hitting new COMPRESSICN

bumps. JOLNCE ELDOFEFV;_TI*;HGJ

» The shock ubsurbler's BUMPER

unction is to control, or

damp, all of that boune- Efgirugn?ri

ing. In fact, in Europe ISHFT SETTING)

shock abzorbers are more

accurately called spring

dampers.

Oil dampin by 8 AS '

SOLENOID

When the wheel is foreed Yo
AND FILTER

up after a bump, that
wheel's shock absorber
compresses along with
the spring.

A shock absorber is
basically an oil-filled cyl-
inder with a piston rod
protruding from one end
of the eylinder. Both the
cylinder and piston rod
are attached to the car
—one end to the under-
body, the other to the sus-

f

All shockes use oll metered
through valves to damp excess
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SATURDAY MECHANIC

BY DON CHAIKIN

® You've finished cleaning up your
car. You've dug all the erud from the
suspensgion and hosed off the under-
body. You've cleaned all the globs of
road tar from behind the wheel open-
ings. You've removed all the dead
bugs and dried, caked-on bird drop-
pings. And you've even dried the car
with lintfree rags. Now you're ready
to finish the job and put down a layer
of wax. But something's wrong here
—instead of that rich metallic paint
| shining through, the car is looking
duller and duller as you work. What's
wrong?!

Or maybe after you've just washed
your car, it still looks dirty. That

| sereaming-red finish barely murmurs |

HOW TO WAX YOUR CAR

—it's hazy and chalky. And no matter
how much wax you use, it still looks as
dull as it did when you started. What's
going on here?

What's going on is that you're
learning there's more to waxing your
car than just buying the most expen-
sive finish-care product you can find.
Besides having to select from pastes,
liquids, aerosols and even mousses,
you've got to know which of the ever-
expanding list of products is safe and
appropriate. Do you need a wax, pol-
ish or cleaner? And what are the dif-
ferences among them?

You may have inadvertently dis-
covered that using the wrong type of
product can result in a less-than-

POPULAR MECHANICS ® JUILY 1991

showroom shine. And you may have
also just diseovered that using a prod-
uet that's totally wrong can actually
do more harm than good—perhaps to
the point of actually damaging the
paint surface.

Before you even gtart washing your
car to prepare it for waxing, you need
to understand what makes your car
dirty and dull-locking. And you
should understand what you need to
make it shine—regardless of the type
of finish the car has.

Weather or not

When your car rolls off the assembly
line, the paint is glistening. But as
soon as the car leaves the factory, the

Use a clean. damp sponge to
apply wax. Use long, linear
strokes, rather than a circular
motion, to minimize round
swirl marks.

PAMILLLISTRATIDN 8Y FRED WOLFF
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glisten begins to fade. Once outside,
your car's finish is attacked by the
Sun's rays, acid rain, industrial fall-
out, salt and dust in the wind, and
plain old dirt.

The most harmful element on this
list is the Sun's ultraviolet rays. The
UV eauses the top layer of the finish
to oxidize. With lacquer and enamel
finishes, oxidation takes the form of
“dead' paint, recognizable as a
chalky, white film. The UV also oxi-
dizes the top layer of clearcoat/base-
coat paints, which are becoming very
COMMOT 0N NEW Cars,

The days when cars were all cov-
ered with lacquer paint are long gone.
The popular clearcoat/basecoat paints
have aliayer of pi nted paint, usu-
ally an acrylic—often with tiny metal-
lic particles in the mix—which gives
the car its color. Over this is a laver of

Start with a car wash preparation and plenty of dlean water.

ish a deep and lustrous look.
But since the clearcoat is out there
inst nature, it suffers the ravages.
ith time and exposure, the clearcoat
stops looking so clear as a result of be-
ing etched by dirt and dust particles,
and yellowing from exposure to the
Sun's UV rays.

Shine on through

Since a high-gloss, ahm look is one
that reflects the most I:gﬁt just like a
mirror, the first steps in ﬂh.lmngym.lr
car are smoothing and repairing the
surface. Therefore, regardless of the
type of finish on your car—clearcoat/
basecoat, enamel or lacquer—you
have to remove the oxidation from the
finish to get it to shine. You also have
to repair the damage done by dust,
grit and airborne corrosives. How you
remove the oxidation and repair the

elear paint, which gives the car’s fin- | damage, however, depends on what

type of finish your car has.

Oxidation 15 removed from single-
coat paints by rubbing the oxidized
layer, using a very fine abrasive. The
abragive can be part of the formula-
tion of the waxing product or a sepa-
rate product. However, if you try
rubbing off the oxidation from a clear-
coat/basecoat with a product that's
not meant specifically for clearcoats,
you'll end up rubbing mmp]etely
through the clear layer, exposing the
less-than-ghiny basecoat.

Accordingly, before you set out to
buy the best finish-care product you
can, you need to know what type of

] I:a.lm; you're dealing with. If you don't

ow, check with yvour car dealer,
You'll ﬂnﬂ the factory paint code list-
ed somewhere on your ear—possibly
on a door jamb decal or on a plate un-
der the hood. The code tells the
specific color of the paint and also the
type of finish.

Waxy definitions

Onee you've determined what type of
finish your car has and which type of
ahrasiy ve or nonabrasive product to
use, you're still faced with the dilem-
ma of selecting from a host of liquids,
pastes and mousses that are market-
ed as waxes, polishes and cleaners, As
you read the labels of the products,
you'll even find some products that
call themzelves waxless waxes,

For the sake of clarity, think of
waxes as products that do nothing but
add shine and luster to the car's fini
by leaving a layer of glossy material
—possibly a genuine wax or a syn-
thetic—over the finish. Polishes are
products that contain very fine abra-
gives to smooth and brighten the sur-
face. Cleaners remove surface dam-
age either through abrasive action
—possibly with coarser abrasives
than those found in polishes—or

L R S
'!'\4 g T

'

Check for oxidation by :i'lgglnn the back ﬂju-r hand across the Serlnu:lr w:tdlud ﬂni.mu can be rescued with :mrul use of
suspect finish. The roof and hood are most prone to such damage. abrasives. The abrasives can be in the waxing product or separate.
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chemically. The convenient one-step
products combine waxes and cleaners
or polishes to do the eleaning and shin-
ing all at once.

When you're looking through the
bewildering array of waxes and one-
step products, check the list of active
ingredients. Some of the wax prod-
ucts actually do contain some wax, the
most preferable being carnauba, de-
rived from carnauba palm trees. Just
about all quality products have sili-
cone in them. However, all silicones
are not equal. Most of the products

But better products
icone resins or amino-active silicones.
These give the polish a longer work-
ing life and add to the durability of the

tection you leave on the car’s paint,
the better for the paint underneath.
You must understand that the layer of
wax protecting the paint amounts to
only a few billionths of an inch. The
tougher the layer is and the longer it
lasts, the better,

And while you're checking the la-
bels, look for a product that has some
sort of ultraviolet-ray blocker. Since
most of the damage to your car's finish
is from the Sun, one of the most im-
portant developments in finish-care
productsis the UV blocker. Basically,
these are the same kinds of sunscreen
compounds found in modern suntan
lotions. The UV blockers allow the
light of the Sun to pass through to
your car's paint, so you can see the
shine, but they filter out at least some
of the UV, reducing oxidation. You'll
find UV blockers in more and more
WaXes,

If you wash and wax your car regu-
larly—at least three or four times a
year—and you don't live or drive
where there's an inordinate amount of
airborne corrosives, one of the

have silicone fluids or oils which make =75
the product easy to apply. S
nﬂomntﬂhl gil-

finish. And the more durable the pro- .. ==

than ever before, start by washing it.
If you wax a car that’s anything less
than perfectly clean, you'll serateh the
finish as you shine.

Begin by parking your carina
shady spot, but not under a tree
where it will be prone to sap and bird
droppings. Try to start early in the

Lol kL 3

f | oughly. You can use a chamois cloth

| deer, or synthetic imitations—to dry

w,| better, since old towels are softer

if color shows on the rag. you're removing at
least some of the paint.

day, when the car won't be hot from
the sun and to ensure that you'll be
able to finish the job long before dark
—important so the wax can cure be-
fore dew starts to settle.

Hose the car down thoroughly,
starting on the roof. Use plenty of wa-
ter at high pressure. The idea is to
float the dirt and grit off with the wa-
ter rather than rub it into the finish
with your wash rag. Periodically hose
the caras you work, just to keep it wet
and dustfree.

Next, start sudsing the car, using
warm water and a special car wash
cleaner—not household detergent.
The car wash preparations have wa-
ter-softening ingredients to prevent
mineral deposits, and the mild cleans-
ing agents won't strip too much of the
wax that's already on the car, Start
sudsing and washing the lower sec-
tions u% the body first, rinsing each

gection as you go, to avoid streaks.
Work in small areas, washing and
ringing, working your way back up to
the roof. Wring your sponge and
change the water in your wash bucket
frequently to avoid rubbing dirt into
the finish as you wash, Don't rub stub-
born stains—you could rub through
the finish, particularly a clearcoat.
Any stains that won't come off with
wﬁmg cleaner need tl.:llil-e remudved
c , using a special bug and tar
remover. After you've cleaned a stain
with bug and tar remover, wash the
soap and water,
Onee the car is washed, dry it thor-

—a tanned hide of sheep, lamb or

the car. Or you can use an old te

cloth towel. The older the t.owelrt?;

than new ones and they leave less lint.
Drjrl:;he car ﬂt.a:it.ing ahrtl'_.te rcl:l]:& :rn}::l
work your way down. Wring -
ing cloth frequently to prevent drop-
lets from spotting the finish,

Prewax
Before you wax the car, inspect it for
any minor nicks or seratches in the
s_mint. These should be tended to be-
ore you continue. Any rust spots
should be sanded down to bare metal.
Apply a primer to inhibit further rust.
After the primer is dry, use touchup
paint to hide the damage. Nicks in
clearcoat cars require the additional
step of having a layer of clear paint
over the pigmented touchup.

Before you start polishing, deter-
mine how badly the finish is oxidized.
If your car has enamel or lacquer

aint and you can see that it looks
or chalky, you know you have to
remove the oxidized layer. If you
can’t see the oxidation, or if your car
has a clearcoat, run the back of your
hand over the roof and hood,

gualjty one-step products will
othe job for you. If your caris
subjected regularly to intense
sunlight, acid rain, blowing
sand and dust, or salt air, you
may have to resort to perform-
ing individual eleaning, polish-
ing and shining steps to get
your car to glisten the way you
want it to.

Step one: the wash

Okay, now that you know
what type of finish your car
has and what type of wax you
need for it, vou're ready to

RUBBER & VINYL

CLEANERIPOLSH

the surfaces most prone to UV
;larﬂm f ;.I:lfi clean surface
ea dmgn against
your skin, you should attend to
the oxidation before yvou wax.
Oxidation on a single-coat
paint can be removed with a
polish or abrasive cleaner. The
severity of the oxidation de-
termines how coarse an abra-
sive you need. [f the oxidation
+ i8 barely perceptible, a one-
- step wax and polish will do the
- | job. If it's more severe, take
| the time to perform the extra
step of polishing before you

shine your car. And to ensure Black rubber and
that it glistens more brightly product that'sintended for vinyl.

plastic parts can be shined with a cleaner/polish

wax. Apply the polish and re-
move it by ha.ntf: working on

POPULAR MECHANICS » JULY 1991
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small sections at atime. Your
applicator cloth or sponge
will turn the color of the car
as you work since you are re-
moving a fine layer of pig-
mented paint.

Do not use a product la-
beled as a rubbing com- &
pound. Rubbing compounds F
are fairly coarse abrasives
and are used to remove deep
scratches and to prepare for
repainting. Rubbing com-
pounds remove a heavy layer
of your car's finigh, not just
the oxidized layer. And don't
use a power buffer witha pol- [
ish or cleaner because this [~
too could remove more than
the oxidation.

Cars with clearcoats can

jLs | 14

ARG

e e

(]
=iy STl R L

them—but they are certainly
a lot less obtrusive. You will
still probably have to go back
and clean up after yvourself,
but not nearly as carefully.

But there's another fringe
benefit. If there's a serateh
or two in the paint, down
t.hmugh the clear, and evena
little into the primer, pig-
ment-matched waxes will ac-
tually mask the scratch. De-
pending on the exactness of
the match on color, even ma-
jor scratches are much less
obtrusive. Just remember
that bare metal or rust must
- becovered with primer.

In all eases, take care to
keep wax off flat black and
plastic surfaces. Wipe off any

be eleansed of their oxidized
laver with special nonabra-
sive chemical eleaners.
These are labeled as safe for clearcoat
finizhes,

Glossing u
I":inally.nnglthlrhe oxidation and dirt
removed, you can shine your car.
Start on the roof and work your way
down, taking small sections at a time.
Don't wax an area larger than one-
fourth of the roof before allowing it to
dry to a haze and wiping it off. Fre-
quently turn and rinse the applicator
as you go. Again, don't be alpanned if
the applicator comes up the color of
your car when you're using a one-step
polish/wax—these are designed to re-
move the layer of dead paint as they
shine,

If you want your car to shine like a
show car, try these tips, from John
Heywang, maker of Liquid Glass fin-
ish products, Teaneck, New Jersey.
Put the wax onand remove it

Use a fresh lambswool bonnet or glove to complete
that are not accessible to the electric buffer.

mind subtle swirl marks, you can add
to the luster by buffing the wax witha
power buffer, orbital polisher or even
a polishing attachment on yvour power
drill. It's essential that the bonnets be
perfectly clean, so have at least three
or four of them ready, and change
them as you work. Again, a little
dampness adds to the shine as you
work by reducing friction between
the bonnet and wax. Uge the bonnet
as a rlove to buff areas inaccessible to
the power buffer.

ere are several products on the
market now that actually have pig-
ment to match vour car's paint blend-
ed in with the wax. These have two
advantages. The annoying little
ridges of white waxy buaildup in the
gaps around the hood and doors can
take a long time to chase and rub off.
The colored products don't eliminate

buffing areas

spillover immediately. These
surfaces should be polished
separately with products
specifically formulated for them. Oth-
erwise, you'll wind up with a white or
pinkish haze instead of a shine.

Make it last

No matter which type of product
you've used, and no matter what type
of finish it's on, sooner or later you will
have to rewax the car. There are a few
waxes advertised as lasting for about
A year.

To know for sure if there’s still wax
on the ear, sprinkle water on it: When
water won't bead up on the car’s sur-
face, there's no wax left.

To help keep the finish from dull-
ing, make the car wazh a once-a-
month maintenance habit. And make
waxing a J3-to-4-times-a-year proj-
ect. You can also take some preven-
tive steps to keep the finish shining
like new.

First and foremost, ga-

in a linear rather than cireu-
lar motion. By wiping in cir-
cles, you'll leave swirl
marks, perceptible after the
wax has cured. Always use a
elean, damp applicator, sinee
damp applicators have less
friction than dry ones, This
means they're easier to use
and leave more wax on the
surface. It's a good idea to
buy a bag of small househald
sponges to use as applica-
tors. They're small, easy to
use and you can keep chang-
ing sponges as you work. Re-
member to keep them damp
with clean, lukewarm water. [

rage your car to keep it from
the Sun’s rays and airborne
corrosives, If you can't pa-
rage it, make sure you park it
under a car port or keep a car
coveronit.

The other hig destroyers
of shine are grit and dirt, so
hose off your car frequently
to float away dirt.

And resist the temptation
| to wipe down a car that's
‘| been in the rain. Unless the
car was deluged, there are all
tgpes of matter and grit in
the water standing on the
car. Wiping down the car
with a towel will serateh the

If you're using a totally
nonabrasive wax and don't

Try applying wax with an electric buffer. But stick to completing a
small area before moving on to another section.

finish as you wipe off all that
dirty water. ™
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Oll gives your. car a boost!
you can boost acceleration, gas mileage &
Protect your engine - All at the same time.
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That’s jusi the beginning! :

, , , vV al d than Teflon® !
sl o I 0 o NO TIME LIKE THE PRESENT
adding 4 ounces of Tufail with ¥ Lf': Llfe There's never been a better time
each il change, together with an i ff ’ 6 . 10 try Tufoll and prove 1o your-
effective maintenance program, ) g s F r | Ct - sell and your car that what
200,000 miles and more are nol . Ge IQI-

uncommon. But that's not all! ;’ﬂ d - St it

u \ tru.' We think you'll find it's-
ﬁ s 2 P atEnt one o. e smanest decisions
Together with this longevity are fz u ’ = S you've m.de, In fact we're 50
numerous benelits, For instance ! % d in sure, we gll.gontes i 1l work.
guick acceleration. One user -"'!l Pen g IT you don't agree, we'll glad-
' i g .25, which
writes thatr his car “Takes ofT 7 r.ﬂ Iy refund vour S$14.25, w
like a scared rabbit!"

is the cost of your initial &
SILKY SMOOTH _LJE_ | _Qz; ‘ . gaké - treatment.
OPERATION

@ . PM 791 So why wait any longer? The
| | Fluoramics Inc.
Easy starts and better mileage

A8 rash my [ sooner vou start, the better!
Ul iniustrial Avenom, Matwah, New Josey 00430 S5 S TUFDIL l Onee vour car has 5-10,000

are soon apparent duoe to !

the reduction in friction,

ll-l My check or money order dor § i ciosnd order \ miles on it, vou can start
Charge Fiy crdt cavd (N COOVs) [_[ one B az boftle, . treat one car for using Tufoit® ! Use the order
Your engine 15 now free to | Am Express L Master Cand [ Vaa §U.25 (s 5350 shpping and |

form at left to baby vour
to run smoothly, Qni:uf }?ur Eﬁ;:ﬂﬂ: — m SRR “ car. You'll be glad you did!
customars pul it moely wnen [ two B or botles. . test two cas
he Eiliﬂ, “You can hear i, Phone: Mo = = o “5_5%#% shippey ard ! (}_RDER TODAY
vour can feel 10" with Tufoil I Narme N |
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in the engine. g e ——— U s | 1-800-922-0076
P el N [ oo galen. . bost %6 cors o S2500 |
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' -E: ' u 'I_u“-l.l.lal.;:-:- i Wo ship wilhin days! l
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BY MIKE ALLEN,
Assistant Automotrve Editar

Stuck On You
I just bought a really nice used ecar
—but the former owner had pasted
more than two dozen bumper stickers
all over the front and rear end. I did
manage Lo serape some of them off the
chrome bumper without seratching it
too badly. But I'm reluctant to try
that on the painted surfaces. My wife
suprprested steel wool, but that sounds
lile it will be just as bad as the razor
blades,
How can | remove these stickers
without damaging the paint?
LEROY MADSEN
RENO, NV

A vinyl sticker will usually pull right
off if it hasn't been on very long. But
with the Nevada sun baking them on,
it isn't very long before the vinyl and
adhesive get hardened,

First, try using a hair drver to heat
the surface, and carefully pull up the
carner of the vinyl sticker. Patience
may see the sticker lifting up, but go
slowly.

No help? Does the sticker just tear
aff hefore it lifts? Go down to the auto
parts store and get some IM Wood -
grain & Stripe Remover. This aerosol
has a solvent that will soften the viny!
and its adhesive without damaging
the paint. (If the car has ever been re-
painted, the aftermarket finish may
nat be as permanent as the original
—iry some remover o an unobiru-
sive area first. Otherwise, simply fol-
low the directions on the can.) This
stuff is intended for wholesale re-
moval of stripes and woodgrain trim
by bodyshops that need to repaint the
area underneath the trim—but those
are made of basically the same mate-
rial as the bumper stickers.

IM also manufactures a compean-
ton product for removing the leftover
adhesive, but kervsene, diesel fuel or
commercial bug and tar remover
products seem (o work as well.

Fandango
I have a 1881 Citation, and after sev-
eral mechanics and $300, nobody ean
get the electric cooling fan to work
properly, They've replaced three re-
layvs, two thermostats and fiddled
with the wiring endlessly.

In exasperation, the last mechanic
wired the fan directly to the key and
said the fan motor should last at least

# year this way. I'm willing to spend
2150 a year to replace the fan motor
—ifit will really last that long. Will it?
Please don't tell me to get another
mechanic—I"ve run out of them.
T.SLAFIKAS
CHESAPEAKE, VA

You don't need another mechanic
—vou need a better mechanic, But the
st mechanic had a fairly good grip
an the problem when he wired the fan
directly—at least he wasn't willing to
run your labor bill up any higher.
Good for him.

Must cars that have air condition.-
ing run their electric fans constantly
twhenever the a/c is on—so the fan mo-
tor i3 rated for 100% duty cvele, and
should last a lang time. So don't wor-
v about it

However, vouare running the fana
lot when you don’t need to—before the
engine is warmed up and most of the
time when the car is moving forward

P L LS TRATIONS B DO MANNES

through the air at any speed, The air
blowing through the radiator pro-
vides plenty of cooling on its own.

If vou can't get anyone to fix this
properly, think about adding a
switch on the dash to turn off the fan
when it's not needed—but you'll have
to watch the coalant temperature
gauge carefully. Your engine will
warm up foster and last longer if it's
not overcooled,

Aftermath

The intake manifold on my 1988 GMC
Jimmy 4x4 started to leak eoolant into
the oil. The dealer replaced the gas-
kets, flushed the block and changed
the oil. The repair seems to have
stopped the leak, but [ understand
from other people that several major
problems could result from this.
What should [ expeet, and what can
[do?
SHEILA HELGESON

BRECKENRIDGE, MN
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Itall depends on how long the coolant l
was circulating with the oil.

One consequence would be corrod-
ed bearings wearing out premature-
ly. The babbit mﬂnf bearing shell
has little resistance to water-induced
corrosion, even if the water is mixed
with oil.

i S sad e W e HetMsMAN SpaR URETHANE PROTECTS WooD
FroM MILLIONS OF CALLONS OF WATER.

started by corrosion. The iron cam-
shaft will be pitted by corrosion and
begin to wear rapidly as the pits de-
stroy the surface finish of the lobes
where they contact the lifters
Regular oil analysis, done with
frequent oil changes (every 1000
miles for the next 4000 miles), will be
able to spot this bearing and cam-
shaft wear without disassembling

xzﬁmm 3::;53; m@rm Wood can't face the 50 violet light absorbers to _mfp
#wréjgskﬂpmﬁfem may or may not be ' elements alone PMTECTING fight off the sun. All of
cured. ”
And whether it's witich mabkes it perfect for

A Fﬂlﬂ"llﬂg mmlﬂﬂ out at sea or out YOL'RWOOD ftra profeciion
Some of hade mechani
fnrmet:'sutfr:r? di?::aﬂing‘ aut?: :::g in the rain, Helmsman gives AT HOME indoors, as well
mm batteries the other dﬁ.}*. This WOur wood the profection Helmsman
question came up: When were most ls Jusr o
carﬁnn.léd t:rﬂnks fhange'.jd from positive it meeds I's eatsu to apply
[oatin dugative, AL IO et vimssavsiier I\ DROP: stieseodsy

HUDGINS, VA than ordinary varnish. To give N 'rHE in aloss and semi-gloss
Most car and truck applications all wour exterior wood a clear B For FREE "How To
r:hangred aver to ne!gatwe,gmuﬂd W flexible finish that UCKE-I: Booklet, write: Minway
electrical systems in the '50s, al- \ v _ )
though a few diehards (notably the —_y cxpards P MINWAY PO Box 426, Little Falls.

British) stuck with the old way into
the '60s.

i contracts NI 07424 Depl PMOT)
1 and contracts . HELMSMAN e

There's a sound reason. Electrons © T with the wood :
flow from negative to positive. That 1|I'|1|1;-\.| l m

sounds wrong, but Benjamin Frank-
lin was wrong when he adopted the
conventions for positive and negative - o
bﬂc‘* m thf jﬂtfmmry' W'E*W Mﬂ' L .\"- 'M;-il: ﬂ;l'i;l:ﬂ..ll-ur";-lnﬂ 'r.-r-ril

stuck with it ever since.

W;;Sul dnu;.::n ha:e fu d;::tnr:ith
cars? Simple spar plug two
electrodes—a ground electrode and a
center post electrode. The ground
elect is generally hotter than the
center because it's stuck farther out

:1?2‘525:;::;3::“;;&:%:55 WANTTOTALKTOA
Ju across gap fram r
surfoce than thecolder one o || |PCQYPULAR MECHANICS

marginally capable, ti
Waraiasily ipeble; o xagatin EDITOR?

reliably. This is probably one of the

Mabkies Wood Beautiful.

= - ] i P e | ompmay e

reasonz that Brit cars have a bad rep Turn to the Hotlines listing
for not starting on rainy days. on Page 76_

Of course modern, transistorized
ignition systems have enough power
to ignite a wet firecracker, so negative

(Please turn lo page 58)
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Rubber Buggy Bumpers

@ Your car has reached the point where just backing
down the driveway causes the front struts to bottom out
with a large metallic thump. But the ride quality seems

P CAR

fine—no uncontrolled motion. And it's too soon for your
shocks to be gone completely.

Pake your head into the wheel well and be sure [ b sroe |
the bump rubbers are in place. These are thereto ™
pravent metal-to-metal contact when the suspension
is compressed nearly to the limit of its travel. And
sometimes they'll give up the ghost and disintegrate

rely.

When this happens, that metallic thunk you hear is
the strut bottoming out—I've seen shock towers break
their spot-welds clean off the inner fenders as a result
of the stress this causes.

Unfortunately, the labor to remove and replace the
strut represents most of the price of changing these, so
you ought to think really hard aboult replacing the shock
insert in the strut when it's all apart—unless you're up
to dealing with the spring compressors to do the labor
yoursalf,

New shocks are supposed to coma with fresh bump
rubbers—be sure yours are replaced whenever the
shocks are,

PR ILLLISTRATION By ADOLUPH E. BROTMAN

WITTEK HOSE CLAMPS

T ———

- WIN A WEEK IN

ESEBIA:

GRAND PRIZE
A Hawaiian vacation for two, with fickets
to see the 1992 Pro Bowl football game in Honolulu.
Wittak Hose Clomps helped send Lindburgh ocross the Atanfic, man to the Moan and Indy 500
winnars past e checkesed flog! Now we wort 1o wend you o Howoii in the 1997 Wirek
Hinweiion Soles Biitz. # A random drmaing of oll emties will deserming o single gromd prze wanne:
wha will enjoy o week of sun, surf, ond sond, fopped off by pro footbell's oltsor showrmse m
Honchy, = WiRtek domps are mode in the US4 fram the highes? quality stoinless steel

grounding is now simply an industry
convention.

How Fast s It?

My son bought a Pro Racing Speed-
ometer (by Autometer) at a speed
shop for his "78 Grand Prix, which has
a Turbohydramatic TH350 automatic
transmission.

He's called more than a dozen
places looking for the appropriate
speedo cable to use with this combina-
tion. The Pontiace dealer told him to
try the Chevy dealer—but they
couldn’t help either. We're stumped.

MONDO 45
(MESSAGE ON THE PM
COMPUTER BULLETIN BOARD)

This is an easy one. A good speedom -
eter shop should be able to make a
cusfom speedometer cable for you
very inexpensively. Bring them the
speedo and the old cable, They'll be
able to erimp the appropriate fittings
onto a new length of inner cable, If
you want to mount the new speedo
someplace where the old cable won't
reach, they can make a new outer
sheath any length you need.

Chips Ahoy
A few issues back, you answered a let-
ter from a reader where vou stated
that modern computer-controlled
cars needed a constant supply of elec-
trical current “to retain the comput-
er's memory” (page T4, Jan. '91). Is
this right? If the battery is removed
for replacement or charging, does the
computer need to be reprogrammed?
Wouldn't the computer's memory be
permanent, in ROM, and your state-

ment be incorreet?
WILLIAM ALLEN COEY
SAN BRUNO, CA

We're both right, William.

The modern automobile's comput-
er has a program, stored in read only
memory(ROM). This memory isona
small replaceable chip socketed onto
the computer’'s circuit board, and it's
preprogrammed at the foactory. This
program has enough intelligence to
start the engine and run it in “open-
loop” mode. In this mode, prepro-
grammed values (that's computer-
speak for guesstimate) are used for
the amount of fuel delivered and the
amount of spark advance. These are
safe values—ones that won't run the
engine too lean or poke a hole in a pis-
ton with spark knock. They are also
values that are way out of the ball-
park on emissions and mileage.

Once the engine warms up a little,
the computer starts to teach itself to
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use better values for fuel and spark.
Using the O2 sensor for reference, it
leans out the mixture and runs the
timing up, and then stores these
newer, more accurate values in its
random access memory(RAM).

This RAM is the memory I was
referring to, and it needs a constant
source of current to be available for
the next time you start your car.

This learning cycz):eﬂ!akes a few
minutes and requires that the car be
driven a few miles, after being prop-
erly warmed up. So if it becomes nec-
essary to remouve or disconnect the
battery, don't be surprised if vour car
acts a little odd for 10 minutes or so
the next morning.

Incidentally, if you've got a
CHECK ENGINE light that's on,
and you think the problem has been
remedied, you can disconnect the
battery or briefly remove the fuel-in-
Jection fuse to clear the RAM of the
trouble code that triggered the light.
If the problem was transient, the
light will go off. If the problem re-
mains, it will immediately come on
again. Remouving the fuse i preferred
because it won't reset the radio sta-
tions or the clock. ™

SERVICE TIPS
® Ford TSB 80-18-3 covers a wide range
of FoMoCo vehicles batween 1883 and
1880, If you've got buzzing or humming
from the fuel pump after the key is turned
off, or a battery that's often loo discharged
1o start the vehicle, you may need a new
fuel pump reday. P/N F18Z-9345-A
® 1980 Honda Accords have an incomect
valve lash adjustment specified on the
emissions tag under the hood, according
to TSB 89-045. The lash setlings shown
on the tag are correct, but the lash should
be measured batwean the rocker arm and
the valve, not between the cam and the
rocker. The TSE simply calls for a blank
sticker to cover up the incorrect informa-
tion.
® Some 1989 Allantés may have improp-
ety machined rocker anm suppor bars. If
tha mounting holes for the rocker arm piv-
ot are too close to the edge of the forged
steel support, the rocker arm pivol can
hang over the edge of the support bar and
crack. TS T-90-15
® 1880 Chrysier products with 3.0L en-
gines may have a valve train ticking noise
caused by a rocker arm casting burr in the
area of the rocker arm bore shaft. The burr
can be removed with a stone or No. 500

. TSB 08-02.90 P-17B5
® | there's a licking noise coming from the
firewall area of your 1989 or 1990 Suzuki
GT, TSB TS 4-09 03150 says it may be
caused by the fuel rail. If the noise goes
away briefly when the fual pump relay is
removed, you've identified the culprit. Re-
place the fuel rail with a ravised rail that
should eliminate the noise.
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Don't Get Mad...

Get
Even! |

Gary Brodsky has written the |
best damn “get even" book ever— |
“THE ART OF GETTING EVEN." |

If you're tired of taking crap day after
day from jerks who have nothing
better to do than make your life
miserable -

“THE ART OF GETTING EVEN"
is the book for you!

Toull discover how simple and casy il Is (nol
to mention fun) fo take your sweei revenge
on all the miscreants who've been toriuring
youl

| With “THE ART OF QETTING EVEN" ii's no
more Mr. Nice Quyl Just as David had hls
slingshot to slay Gollath, youll have Qary
Brodsky. the master of revenge. 1o guide
you againsi the siings and arrows of
ocutrageous beurocrals and desk jockeys.
This dodtyoursell justice manial will show
you stepby-step such secret dirty ticks as:

Any many, many morel And they're all
perfectiy legall In this 192 page hardcover
book. you'll flnd more ways to torment and
torture your enemles than anywhere elsel
And were not talking Kid stuff here! You
wont find such old chestnuis like the plzza
delivery gag or phony magazine subscription
stuntsi Mo, no, nol

Youll find such a vast array ol revenge
tactics that youll be able o choose just the
right scheme 1o sull your tormentorn

Don't be a wimp...get
“THE ART OF GETTING EVEN"

| [_| Hey Gary! |
| ¥'m not afraid to make others suffer I
I
|

| for screwing with mel

| Send me coples of

| “THE ART OF GETTING EVEN"

|l- $18.95 [plus $3.50 for posiage and handiing)
for each book. Enclosed find either a check nrl

Imwm:rhmammﬂau

|T"‘ CAP INTERNATIONAL I

1milmuluvﬁlhlmiﬂlpt.ﬁw I
| Broaklyn, NY 11139 [
| ——
| ity — —_ I
Lm —— 4T e I

Work part time, full time —
right at home - we help
you overy step of the way.

Mo doubl aboul Il. . . s a small engene pro. Yoo can cash
In on the huge demand tor qualitied men m ane of Amer-
ica’s fastest growing industres. You Il ba able to command
fop hourly rates of trom 525,00 1o S30.00 per hour — and
thal's just lor labar A sample luné-isp gams as much as
548 85 for less 1han an hours work, and parts, engines
and accessones will add even made 10 the prohits

Plenty of business walting for qualified men.
65,000,000 Small Engines Are In Use Today!

Thai's e officzal count from the Engine Service Assn

and ane-midlion new engines are being buill gach manih
Widh fulty accredited Foley-Belsaw training. you can soon
hive the skills and knowledge to make lop money sear-
vichig ihese engines, People wil seex you oul and pay
you wall 1o serwce (heir [awnmowers. tilbers, eogers.
power rakes. garden tractors. chan saws. minibekes
snowmaobiles, generalors. go-caris. paint sprayers
snowhlowers 1he hist 15 Amos! endless

Professional Toois and Equipment, PLUS 4 H.P. Engine
ALL YOURS TO MEEP. . . All &l No Extra Cosl.
NO EXPERIENCE NECESSARY!

You don ' need to De @ ‘howm MEChanic o hawe any pron
eaperignce. You can master this profaable trada night al home
In ol sparetime. Lessons are lully iBustrated S0 clea you
can't go wiong, and wiith our Tamous hearm-by-dong method
you get practical ‘hands-on experience We alsa show you
now fo ool Dusiness whal 1o charge, where fo gel supplies
wholesale. . all the imside (ncks ol (he frade you nead 1o
A55UFE SUCCESS nght from Ihe stan

Send for FREE Facts —Do It TODAY!
NO Obligation— NO Salesman Calis!
Yowap pink greaifereny by giccepeinmg vhes eaffiew dee v o
ol oo oo dearn e sEE pond mared po it rease
veehi P ehig e 0 o Binlegereefed Mapserroas ool yeigee eevvirn
Just fill in awd wadl Coupen below (or send posicand
with mamie and addeeis) b0 recelve full information
by retwrn mai,

RUSH COUPON TODAY FREE
Faley-Baltaw Institute BOOKLET!
2] mﬂl Rd ! Benedl lor
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NEW PRODUCTS

IMPROVE
YOUR CAR

Rolling Caddy

The typical tool caddy does a fine job
of toting the tools you need to where
you need them—almost. When you're
under your rig, rolling back and forth
on your cregper, the tool tray's lack of
maobility rears its inconvenient head.
Hence this clever Tool Creeper. It's
basically a metal tool tray with folding
handles and four ball-bearing mount-
ed casters. The tray, just over a foot
square, has a magnetic strip to keep
small pieces and sockets from rolling
off, and is designed for easy cleaning.
The price is $12,99 plus shipping,
from Whiteside Mfg, Co., Inc., 309
Hayes St., P.0O. Box 322, Delaware,
OH 43015; (800) 262-11749.

Mr. Good Winch

Whether vou're axle-deep in mud or
hauling your bass boat out of the wa-
ter, there's nothing like a mechanical
advantage to make the task easier. A
relatively inexpensive and portable
advantage is the WonderWinch from
Hamgsey. Thiz electric unit weighs 20
pounds and is 9% in. long and 6% in.
high, making it easy to stow. The
WonderWinch has a 1.3-hp motor ca-
pable of pulling 2500 pounds. [t costs
#2756, From Ramsey Winch Co., P.0.
Box 581510, Tulsa, OK T4158; (918)
438-2T60.

Rack It Up
Sports cars are more fun for two than
for one—until you try loading two
people’s worth of luggage. This con-
vement solation from Atlantie Design
combines a secure vet temporary lug-
gage rack with a soft-sided, heavy-
gauge nylon carryving bag, The sys-
tem eonsists of a base pad, made from
car-cover material, a waterproof, vi-

$ h\lu Mess, No Fuss

| Despite the simplicity of the task of

changing vour engine oil and filter,
it's still a loathsome task because of

| the mess. An innovative and neat way
to change both oil and filter is via this
development called FilterLock. With
this system, the oil filter is mounted

FH'I}'“-'J'?H.‘I:'!' you want Lo put it conven-
iently under the hood. Braided, high-
pressure hoses connect the filter to
the engine. Plus, the oil deain plug i=
replaced by a eable-operated valve
which is locked closed by the oil filter,
The valve cannot open when the filter
is in place. FilterLock carries a price
of 34946 and is distributed by Purola-
tor, It's from Depeo Industries, 4444
W. Ohio St., Chicago, IL 60624; (312)
T22-321M),

BY 8L ASHE

nyl-lined nylon bag with double zip-
pers, mounting straps and hooks, The
hooks are vinyl clad, to keep them
from scratching yvour car's finish,
Available ina standard zize (13 % 13 =
30 in. ) for $159.95 or extra large (16 *
16 x 36 in.) for $179.95. Write Atlan-
tie Design, Ine., 977 Seminole Trail,
Suite 208, Charlottesville, VA 226906;
(SO0 S6-4016,

Computerized

Checkout

Gone forever are the days of setting
breaker point gaps with a matchbook
cover. Infact, pone forever are break-
er points. Keeping vour modern car |
running right requires the latest in- |
formation and diagnostic equipment.
The Auto Logic CPA-90F iz a mod-
ern, microprocessor-based version of
your old dwell/tachometer. In addi-
tion to giving you simultaneous en-
gine speed and dwell-equivalent digi-
tal readouts, the CPA-90P ¢an do
eylinder-balance and pulse-frequency
checks, The CPA-B0F is menu-driven
—you simply follow the instructions it
gives you. Cost for the CPA-90P is
239,95, A model with fewer features,
the 80P, costs $139.95. From Auto
Logie, Ine., 648 Royal Palm Beach
Blvd., West Palm Beach, FL 33411;
(407) GB4-1179. ™
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& Thi Amaerican Tobacco Ca. 1981

Filters: 14 mg. T1ar”, 1.1 mg. nicoting
av. per cigaretta by FTC methad

SURGEQON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.
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OLD HOUSE RESTORATION

PLASTER WORK

BY BOB VILA, Contributing Editor

® The unmistakable period feel of an
old house is often directly related to
the beauty and character of its plaster
walls. While 1 don't recommend that
the average old-house owner try to
replaster an entire wall or room, mi-
nor repair patches can be executed by
the sophisticated do-it-yvourselfer
with success,

Lathisthe k

Lath provides a base or reinforce-
ment for plaster. Most old-house own-
ers are probably familiar with wood
lath—horizontal boards nailed to the
wood framing. When wet plaster is
applied, it's squeezed through these
openings and hardened. This in turn
forms keys, which are, in essence, a
mechanical bond that reinforees or

“Home Again With Bob Vila" iz the title of our
contributing editor's new TV show.

holds the plaster in place.

In very early American houses,
wood lath was often hand split, It
wasn't until about the 1870s that ma-
chine-made wood lath began to be
used as a base for plaster. Metal lath
has also been used from the late 1800s
in America. Aside from its common
use in corners and for curved sur-
faces, it is largely used in commercial
buildings.

Today, there are different varieties
of metal lath available. The original
form, an expanded metal sheet that,
when pulled apart, forms diamond-
shaped spaces for plaster to key is still
common, and it's the one I recom-
mend for restoration work. Often re-
ferred to as diamond mesh, choose a
good 3.4 pound-per-sq.-yard lath that
can be easily cut with a pair of nip-
pers. The other two forms, woven and
welded wire, require a paper backing

Though plaster work is difficult to master,
commoan repairs are well within the capabili-
ties of the average homeowner.

because of their large openings.

The third type of lath, called gyp-
sum board lath, plasterboard or but-
ton board, was used in the early
1900s. Essentially a compressed gyp-
sum board with a rag paper facing, it
was sometimes perforated to provide
holes for the plaster to form its impor-
tant mechanical bond, or key—hence
the term button board. By the end of
the 1930s, this was about the only lath
used in residential work. So if you're
restoring a home in this age group or
younger, there's a very good chance
your plaster walls are reinforced with
gypsum board lath. Today, gypsum
erystals in the plasterboard'’s paper
facing provide a chemical bond for the
wet plaster rather than the mechani-
cal keys formed through the old
board's perforations.

Different coats

Plaster is commonly applied in two or
three coats. The first coat, called the
serateh coat, is applied directly to the
lath and provides the wall's base.
Generally about % in. thick, its rough-
ened or, as the name for it implies,
seratched top provides a surface for
the second or brown coat to adhere to.
This is also about % in. thick. Essen-
tially a leveling coat, the brown coat
provides a base for the Y-in.-thick fi-
nal or finish coat that's responsible for
the smooth whiteness we associate
with plaster walls. In a 2-coat system,
like that eommonly used with gypsum
board lath, there would only be a sin-
gle basecoat, followed by the thin,
smooth finish layer.

Up until the early 1900s, plaster for
these two coats consisted of a mixture
of lime putty (which is quick lime and
water), water, sand and animal hair,
The finish coat had no hair and only a
small bit of sand or aggregate, but
contained more lime than the base-
coat. Early lime plasters dried very
slowly as they combined with carbon
dioxide in the air, This meant a long
wait for paint or paper—sometimes as
much as a year or more.

Gypsum plaster eventually re-
placed lime plaster, and with good
reason. Since pypsum cures when its
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water dries out, it begins to set almost
immediately and is completely dry in
a few weeks. If you're repairing old
plaster today, in most instances a
gypsum plaster mix will work well. To
create a chemical bond between the
old and new plaster, use a liquid bond-
ing agent. Wetting the edges of the
old plaster prevents it from sucking
out the moisture in the new patching
plaster, which will cause your repair
work to pop and crack.
The finish or white coat is a mixture
of lime and gypsum. In the proper
roportion, this finish coat should
ave the consistency of mayonnaise,
In days past, plasterers mixed this
important final coat on the job, To-
day, you can find mill-mixed finish
eoats for restoration work.

Patchi ractices today
When patehing plaster walls today,
old wood lath is often covered with ex-
panded metal lath or diamond mesh,
which is stapled or wired to the wood.
Thiz provides a secure base for the
new plaster to key. If you're restoring
plaster with gypsum lath that's dam-
aged or broken, it must be replaced
for your repair work to last. Cut baek
the lath to where it's good and solid,
preferably to the nearest supporting
stud. Then push a long, slim piece of
new gypsum lath through l‘.he hole,
pulling it close to the old lath and se-
curing it there, A slight buildup of the
basecoat will bring your plaster work
even with what was originally there,

Dealing with cracks in plaster
walls, large and small, is another
problem that often faces old-house
owners. Small hairline eracks, if they
aren't a sign of a serious structural
Bﬂ blem, can add character to a room.

r‘aendmg on where the cracks are

how you feel about them, they are
mmetimes best left alone. But when
the circumstances dictate patching,
drywall joint compound often does the
trick. Dampen the old plaster around
the erack before patching.

For larger cracks, say those over
Y6 in, wide, use a gypsum patching
eompound, which is essentially a mix
of pure gypsum or plaster of Paris and
aggregate. Again, make sure the wall
is wet on all sides of the erack to pre-
vent it from pulling moisture from the
wet patch too quickly. It's best to use
a liguid bonding agent here, too.
When dry, use [ine sandpaper to
smooth the pateh. You may need to
add a thin coat of drywall joint
compound to obtain that important
smooth finish.

If you've got major plaster damage
and need to replaster entire walls or
rooms, hire a pro, Just look up plaster
contractors in your Yellow Pages for
estimates. ™
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Concrete without the mixing,

NOMIX™

the mess or the wait.

is the only instant concrete that entirely
eliminates mixing. Prepare your area for concrete,
fill your form hall way with water, then pour

NOMIX Instant Concrele from the bag into the water

and it sets hard in just thirty minules,

There's a NOMIX instant concrete for every job—NOMIX Instant
Concrete, PostSet® and Instant Concrete Patch.

Ask lor NOMIX at lumber
411 Stillson Rood, Foirfeld,
1-B00-43HOMIX for iree literature.

© 1990 NOMIX

ards and home centers. Wrlte NOMIX Carparation.
06430 or call

NOMIX CORPORATION

We Make Concrete Easy ™

This VET Did It - and YOU

Train

FAST
at Homa!

if you enjoy fixing thlnw: nu ‘ré a *natural™
to make hundreds RA DOLLARS a

year in the !us::n.utmg husrm:s of Loclt
smithing. Rising crimeé has Increased de-
mand for service a thousandfold. Yet thera's
only one Locksmith for every 17,000 peoplal

COLLECT CASH PROFITS ALMOST AT ONCE!

You're “in business” to make $10 o 526.00
an hour a few days alter you begin Foley-
Balsaw's shorkcul Irh.!mrli Easy illuslraled |os-
:‘?i's complete with ALL practice equipment

® KEY MACHINE YOURS TO KEEP
® EXPERT PERSONAL ASSISTANCE
® BUSINESS-BUILDING HELP

THIS DO-ALL PRO

IE\' HACHIHE YOURS
TI] KEEP!

I'.':Mlddlﬂﬂ
’ to 5100 a wook

ﬂﬁdlﬂ'! I‘n:v‘.'l

vyar imjuries left
badly handicapped,
fow L'ma financh

a Locksmith,
“ur training. Besides, the

rh is fascinating. I'I' | can
'::'Dﬂ it Ian;.'bml;l can
Gien Johnson, Larmad,

® ALL TOOLS YOURS TO KEEP ‘

l sh FREE book, “Keys to your Future.”

Address
b:l your In- I City

YOou B ponny
g ST,

mi
bufl
&l success
thanks to

Kan.

Make Up to 526.00 an Hour — aven while learning!

Be a LOCKSMITH!

enable you to get your share of thl-l. always-
profitable business, Hundreds we've trained
are doing It. So can YOU.

MAIL COUPON to discover how Locksmith-
ing can keap the extra money coming in dur-
ing spare tme—or in your own full-time
business. |deal for retirement—good jobs, too,

M. Hunt, Wilmington, Dgl—"'I make 350 a
wenk galra”’

R. Davis, St Louss, Mo -
Balurday ™

Ed Boyle, Pittsturgh, Pa.—" My business Eoing
&l ftop speed. I'm moving to bigger guarters.”

MO SALE

I cleared §110 lasd

SMAN WILL CALL

nyl-um'

State

Tip
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l The 1993 Mark Vil will feature lower hoodline, rounded contours.

94

AUTOMOBILES

DETROIT SPY REPORT

BY JIM DUNNE, Detroit Editor

Jeep ZJ Set For 1993

® After a long gestation period, it
looks like Jeep's Wagoneer replace-
ment will be production-ready for the
1993 model year.

Bigger than the current Cherokee,
with a wheelbase of 105.9 in. and
overall length of 176.7 in., the new
Wagraneer, known until now by its 21
code name, will fall between the 2-
door and 4-door versions of the Ford
Explorer size-wise.

Intended to compete one market
notch above the Cherokee, the Wag-
oneer will offer a choiee of either the
current straight-Six or a 318-cu.-in.
VE. Buyers will also have a choice of
either 4-speed automatie or 5-speed
manual transmission.

Marking Up

Yes, Lincoln will add another Roman
numeral to its Mark series next year
when the new Mark VIII will be
ready for the market.

Exterior styling will be sleek, low
and rounded—consistent with Ford's
aero-design trends. In the front, tiny
headlight strips and a sloping grille

will dominate the styling. At the rear,
a vestigial spare-tire bump presses up
on the deck lid.

Although the personal luxury Lin-
coln will continue as a rear-drive de-
sign, it will offer all-independent sus-
pension for the first time.

Saturn Scorecard

Although Saturn has had difficulty
getting up to speed on production, ini-
tial market response seems to indi-
cate GM is hitting a bull's-eve. Early
Saturn buyers are saying that their
second choice—after Saturn—was an
import.

Sinee General Motors ereated the
Saturn Corporation as a way of re-
claiming sales territory lost to Japa-
nese imports, it looks like the strate-
gy is paying off.

Fiery Firebird

The hottest Firebird this side of a
racetrack will find its way into select-
ed dealerships this summer.

Dubbed the Firehawk, after the In-
ternational Motor Sports Association
(IMSA) racing series, the limited-
production Firebird offers 350 hp and
3490 ft.-1b, of torque from its modified
5.7-liter small-
block VB, That's
enough to hustle
the Firehawk to 60
mph in 4.6 seconds

and through the
quarter-mile in the

low 13-second bracket. Top speed is
160 mph.

The Firehawk complies with emis-
sions regulations and is expected to
turnin 23 mpg highway fuel economy.

SLP (for Street Legal Perform-
ance) Engineering, of Toms River,
New Jersey, will handle the Fire-
hawk's po-fast modifications. The
package can be ordered through
Pontiac dealers for 339,995,
Produetion is expected to be
limited to 250 cars,

Cool Cummins

That popular Cummins diesel en-
gine offered in the Dodge pickup
truck line now is available with inter-
cooler and 4-speed automatic trans-

mission. The 5.9-liter turbocharged

, Six develops 400 ft.-1b. of torque,

making it ideal as a trailer-tower.,
Dodge claims the 4-speed will add 2
to 4 mpg to overall fuel economy,
Ford and GM also offer high-torque
diesel engines in their light-truck
lines, a sepment of the market that
appears to be growing.

> ~ ¥

S
The 300-hp dohc 32-vaive aluminum-alloy
&.6-lver VB will debut in 1993 Mark VIIL

Mark Vill V8

The first variation on Ford's 4,6-liter
modular V8 engine will make its de-
but in the 1993 Lincoln Mark VIII.

In high-performance trim, the 4.6-
liter V8 engine will feature dual-over-
head cams and four valves per eylin-
der, as well as aluminum-alloy block
and heads,

Although there's no official word,
insiders are talking 300 hp, which
should give the Mark VIII perform-
ance that will mateh the best of the
personal luxury cars—imported and
domestic. ™
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GETTING HITCHED
{Continued from page 42)

desert hills for hundreds of miles, the
test crew found another reazon to be

d. Under the hood is an un-
cluttered layout that makes routine
service a snap. Out of a top score of 12
DEI:E the Pﬁh Sﬂﬂhilit}* Index, thtﬁ

ierra w. competition wi

anear-perfect 114,

Nothing beats cubic inches in a 4x4
pickup for heavy towing, which places
the Sierra at the head of its class.
Vehicles in same class: Cheurolet
C2500, Dodge Ram 250, Ford F-250,
Jeep Comanche.

Mazda MPV
Like the 4Runner, our Mazda MPV

was equi with a wenghb—mn%
hiteh and rated to tow up to 350
pounds. Consequently, it handled the
1750-pound boat and trailer with little
e!far;d Hnﬁns lB-;ﬂ]vm 3.0-liter %E
proved to ¥ tm*q at the
top of the power bmd where
beat the competition in
eration while under
Gas economy for the rear-wheel-
drive MPV was a bit disappointing,
and it showed a slight sensitivity to
tonﬁue weight. But a terrific ride and
made the family-size
mmwnn a popular favorite among the
test erew. It finished near the top in
the PM Serviceability Index, too
E with a wmght-dtstnhut-
and a mandatory load-level-
Wﬂt&m the spirited, family-size
is rated to tow 4500 pounds.
Vehicles in same class: Chevrolet
Astro, Ford Aerostar, GMC Safari,
Toyota Previa, VW Vanagon.

Toyota 4Runner SR5

The light-hauling crown goes to the
Toyota 4Runner compact sport/ute.
ile towing the 1750-pound boat
and trailer, the 4Runner posted to
acceleration figures across the baa.nF
Braking distance and PM serviceabil-
ity ranking were midrange, but over-
gas economy was impressive.
the 4Runner displayed a
slight sensitivity to tongue weight, it
was stable at highway speeds s and
showed plenty of power up hills. Low-
to-the-floor seating may not be to ev-
eryone's liking, but few will complain
about terrific and a erispride
provided by a topnotch suspension.
Equipped with a 150-horse, 3.0-li-
ter V6, the versatile 4Runner towed
our light load with ease and would
serve equally well right up to its 3500-
maximum ra
ehicles in same class: Chevrolet S-
10 Blazer, Ford Explorer, GMC S/T
i fm.m Rodeo, Isuzu Trooper,
Jeep hemkee Mitsubishi Montero,
Nissan Pathfinder, Oldsmobile Bra-
vada, Range Rover. ™
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[FYOU"VE BECOME
EMOTIONALLY
ATTACHEDTO YOUR
NEW CAR

WE SUGGESTYOU

GET TREATMENT.

NEWER CAR
OIL
TREATMENT,

GIVE THAT SPECIAL CAR SPECIAL TREATMENT. STP*NEWER CAR Ol
TREATMENT. IT'S FORMULATED TO HELP KEEP CARS WITH UP TO 36,000
MILES RUNNING LIKE NEW LONGER. BY CUTTING DOWN ENGINE WEAR
AND KEEPING YOUR ENGINE CLEANER. ALL YOU DO IS ADD T TO YOUR
OIL. USE STP NEWER CAR OIL TREATMENT REGULARLY. AND (D),
YOU'LL KEEP THAT SPECIAL FEELING ALIVE LONGER. 3iies




AUTOMOBILES

Mercedes-Benz

Tour De Force

® Before anyone from the press haid
even driven it, it was being called the
best car in the world. And now that
we've driven the new S-Class sedans
from Mereedes-Benz, we're still using
phrases like “best in the world.”
These are benchmark cars—a techno-
logical tour de force that will set the
standards by which other automo-
biles are judged for years to come,

As one Mercedes-Benz executive
said, “the new S-Class sedan is what
is currently possible” in a production
automobile, What is possgible comes
at a price, of course. As much as
$125,000 for the flagship 600SEL.
That's a little heavy for most of us, but
the technical ifications are inter-
esting nonetheless,

Any discussion of these cars must
start with the engines, in particular
the new 408-hp 6.0-liter (365-cu.-in.)
V12, a 607 dohe 48-valve design that's
as smooth as it is powerful,

Also in this engine family are the
326-hp 5.0-liter V8, introduced with
the 5005L, and a new 286-hp 4.2-liter
V8. Other U. 3. options are a 3.2-liter
Six and a 3.5-liter turbodiesel.

The car brims with other techno-

logical touches, The accelerator is
electronically activated—no linkage.
The catalytlic converter is the largest
in the world. The climate control sys-
tem is free of chlorofluorocarbons,
and purifies incoming air through a
charcoal-activated filter. Side win-
dows are double glazed, for sound and
climate insulation. ABS is standard,
as are airbags for the driver and front

ssenger. There's even a door-clos-
Ing servo-system.

Technology also adds up at the
curb. The G00SE L weighs in at & ro-
tund 5837 pounds. But with 408 hp, it
feels light and nimble.

Just how good is all this technology
on the road? One experience summed
it up for us. We drave the cars from

New 5-Class dashboard Includes airbags for
bath driver and passenger.

Potent new 408-hp &6.0-liter dohc 48-valve
aluminum V12 is also silky smooth.

Cannes, in the south of Franee, north
through the French Alps and across
the border to Geneva. On one stretch
of twisty Alpine road we were push-
ing pretty well—around 190 kilome-

i ters per hour (about 118 mph).

We felt as one with the big Mere
—sa.fe: sectire and invipcihle, Then
we whistled around a blind bend and

| ran into a monsoon downpour. After

letting off the gas an instant to regain
our eomposure (the car didn't even
twiteh), we flicked on the wipers and
never even had to slacken the pace,
Few cars in the world could have
produced the same sense of security
—at any price. —Joe Oldham
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Lexus SC400

| Sixyearsago, the luxury sports coupe
segment belonged largely to two Ger-
man car manufacturers. Today, it's
the hotbed of design and development
activity, with contenders from the
U.8., Germany, Japan, England and
even Sweden. New cars, new names
and some of the flashiest gee-whiz en-
gineering in the industry highlight
this battleground, and the only clear
winner is the consumer.

Now, Lexus is staking a ¢laim on
this hotly contested turf with its new
SC400—a sports coupe that is almost
certain to provoke more than its share
of imitators.

Conceived at Toyota's Calty De-
sign Center in Newport Beach, Cali-
fornia, the SC400 is strikingly hand-
gome, and much more distinetive than
its sedan counterpart. And it's as
aerodynamically clean as its looks
suggest it is, with a Cd of 0.32 (0.31

SI'I'IIIIH. Iu'n-rl:l aﬂn'llgm:rﬂun Iuﬂ:ﬂmcwnerpiﬂ. sleek l.umscmm.rp: lsexpectedio
do the 0-to-60 dash In less than 7 seconds. Front-end styling provides a more distinctive look
than the sedan. Clean, integrated dash lends serse of command and intimacy to 5C's cockpit.

with the optional rear spoiler).
It's also smaller in every dimension
and 185 pounds lighter.

Iim 0 to 60
Unlike the sleek bodywork, the run-
ning gear is familiar, with the 250-hp
dohe 32-valve 4.0-liter Lexus V8
sending its smooth power to the rear
wheels through an electronically con-
trolled 4-speed automatic transmis-
sion. However, the transmission’s
gearing has been altered for the
coupe, and this, along with reduced
curb weight, helps saw some time off
the sedan's 0-to-60 performance, from
just over 8 seconds for the 4-door to
under 7 for the SC. Top speed is limit-
ed to 150 mph.

Though it still doesn't feel quite as
athletic as some of the German super-

® Mazda's MX-3 will be available with the
smallest capacity V6 engine in series pro-
duction. The 1.8-liter motor fits into a
space just adequate for the 1.6-liter inline
Four that's standard in the 1992 mode!

coupe.
Mounted trans-
versely for front-
wheeldrive, the VEis &
the only G-cylinder
engine available in
the pocket-rocket
vehicle class. Mazda
chose the 6-cylindar
configuration for its
superior smooth-
nass, as well as im-
proved throttle response over an equiva-
lent-performance Four. The 24-valve, 4-
cam engine 130 horsepower at
6500 rpm, and 115 ft.-Ib. of torque at 4500,
The 5-speed manual transmission ver-
sion gets 28 mpg EPA highway, whila the
4-speed auto delivers 27,

Mazda's Mini V6

With an aluminum block and heads, the
MX-3 uses cast-in iron cylinder liners. Hy-
draulic lash adjusters are used for quiet-
ness and low maintenance. Borrowed
from the AX-7 is a “linearic” airflow meter

that provides extremely accurate airflow

measuremenl. The
d sequential port fusl
injection uses side-
l fead fusl injectars,

which are quister
and provide an im-

proved throttle re

sponse.

The engineears at
Mazda are said to
have spent a consid-
erable amount of development time on
tuning the automobile’s exhaust note for
the correct combination that achieves a
sports-carlike sound, as the MX-3 is in-
lended to appeal o consumers who like a
sporty kind of car.

—Mike Altan

cars, the SC400's double wishbone
suspension iz capable, competent and
forgiving. It's also significantly
smoother in ride quality than a good
many cars in this elass. And it's as qui-
et inside as the L5400 sedan, which
puts'the SC near the top of the heap.

Like the sedan, 3-channel antilock
braking is standard, and both Good-
year and Bridgestone have developed
new 225/556 V-rated tires for the new
16-in, alloy wheels, The wheels were
-:ihesli ed to help dissipate brake heat

uildu

Easy-access doors

An interesting comfort/convenience
touch is the easy-access door hinge,
which swings the leading edge of the
door out and forward to make getting
in and out easier.

The all-leather interior is beautiful-
ly finished, with excellent bolstered
seats for four passengers, though
rear-seat legroom is limited. Bird's-
eye maple is used for interior trim,
and tastefully so. And the Lexus elec-
troluminescent analog instrumenta-
tion, clearly visible night or day, lends
a distinetive touch to the coupe's cock- |
pit, just as it does in the sedan.

Options like a hands-free cellular |
phone (soon to be the only cellular |
phone legal for cars in many states),
the trunk-mounted 12-dize CD chang-
er, Nakamichi sound gystem and trac-
tion control seem right at home in this
posh environment. [

Lexus 5C400 pricing will probably
start at just under $40,000, a tidy
sum, but well below some of the com-
parable entries from Mercedes-Benz,
BMW and Jaguar. Combine that with |
outstanding looks and the LS400's
phenomenal owner satisfaction, and
it's hard to bet against the SC’s
chances, even in the toughest game in
town, —Rick Titus

{More New Cara on page 858)
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NEW CARS (Continued from page 97)

PR PHOTID Y BO8 PALLSON

Beautified Bonneville

Pontiac's successful big-car line will
have a distinetly new look this fall
when the new Bonnevilles hit dealer
ghowrooms, Besides improved aero-
dynamies and more trunk space, the
redesign will also provide more visual
separation between the lower trim
levels and the sporty SSEi, which will
be available with a 195-hp version of
GM’s new supercharged 3800 V6.

As the photos indicate, the SSEi
has shed its old boy-racer look in favor
of an integrated grille/bumper/air-
dam and a much more subtle rear deck
spoiler. The net result is a much more

: |
———y

.—-‘

sophisticated
look, one that
seems to be more
in step with the
3purtf|uxury se-
an segment.
Other SSEi
goodies include
traction control,
a head-up dis-
play, standard
antilock brakes,
and airbags for
both the driver and front-seat passen-

ger.
Although overall length has been

Styling of new Bonneville line provides

stronger distinction between lower trim
levels and sporty S5Ei |below|. Redesigned
Instrument panel is more Integrated.

stretched 2.5in., the new Bonnevilles
will ride the same 110.8-in. wheelbasze
as the current edition.

,“aﬁ-

-
feed

izard.

the amazing new solution to
rotary trimmer line problems
No more trouble with trimmer line
— never buy line again!
Easy 10 install on your gas trimmer.
Cuts through tough weeds,
briars and grass.
Keeps your rotary trimmer in
business.
Guaranteed to save you time!
TO ORDER CALL TODAY

1-800-262-5122
(Cail for dealership inquiry)

$21%

ONLY

“WizAnp

-

[ IVISA { JMCH Exp.Oate
{ |} Check enclosed for $2185 plus $3.00 postage and handling
Your Trimmer Make Model #

Name Phone. J

Strewt

City State Zip

Send to: WEED WIZARD, INC,, P.O. Box 275, Dahlonega, Georgia 30533
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oy W

Siwrgate oosmeerier — W
Panasonlc TEPCIHS__ 3903

30 Days Money Back Guaranies
Free L6 page Calalog
Visa, M/C, COD or send monay order to:

US Cable TV Inc. pep kpm7

4L N, Powerline Rd., Bldg F-4
Pompano Beach, FL 33073
1-800-445-9285

For Our Becord
. the underaigned, da hereby deciare under of per
e
rom lool ofTicals or cable ialy m accordance
welih all Tediernl wnd sinie FEDERAL AND
VAPBOUS STATE LAWS PROVIDE FOR SUBSTANTIAL

(CRIMIMAL AND CIVIL PENALTIES FOR LIMNALITHORIZED
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1992 Buick LeSabre

If any one ear has helped Buick gain
und in the marketplace, it would
ve to be the popular LeSabre. With
four doors, room for six adults and the
kind of stately good looks and per-
formance that define the Buick ex
rience, the LeSabre has been Buick's
best-selling model, And its latest in-
carnation, for 1992, offers more of the
same, only better still.

Available in two models, the Cus-
tom and Limited, the '92 LeSabre is
3 in. longer, with smooth, distinetive
lines, a driver's-side airbag, optional

mmmappeurmmdlmmumd}nmh

antilock braking and the latest ver-
sion of GM's 3800 V6 engine.

Coefficient of drag (Cd) is down
from .35 to .32, The hood is low and
wide, and there's lots of glass, with
narrow A-and B-pillars.

Improved aero means improved
interior quiet, and the curving rear
deck covers a bigger trunk—16.9 cu.

ft.—which is wﬁere most of the in-
nreaaed length went.

Standard instrumentation—a rec-
tangular speedometer and warning
lights—is improved, though we pre-
fer the optional round analog gauges.

There & more power for "92—170 hp
aps more important, 220 ft.-

Ih of to ue, helpful in getting 3500
pounds o Buick moving with some
urgency. —Dan Chaikin

Supercharged 3800

If power is one of the essentials of a
luxury car, the supercharged 3800 V&
ghould appear in more than a few 1992

Buick Park Avenue Ultras.
Fed by a Rootes-type positive dis-
placement blower, the supercharged

3800 V6 makes 205 hpntd-lﬂ[}r]]m and
260 ft.-Ib. of torque at 2600. Buick says
this is enough to get the 3600-pound
car to 60 mph in less than 9 seconds.
The price premium is expected to
be about $1000.

WMWWMMAH-
nue Liltra 205 hp, 260 ft.-ib. of torgue.

The best way to a man’s
stomach...NordicTrack

World's best
aerobic exerciser.

With NordicTrack you can bum
more calories in less time than with
most other kinds of exercise
machines. Up to 1,100 calories per
hour according to fitness experts.

Meanwhile you can strengthen
your heart, tone your muscles and
improve your stamina,

NordicTrack duplicates the
motion of cross-country skiing, the

most efficient and effective way 1o
gel exercise.

NordicTrack helps you lose
weight and keep it off. Permanently.
It's more effective than dieting. And
it's a lot less stressful on the body
than high-impact spons.

This is the way to look
as good as you feel.

NordicTrack boosts your produc-
tivity and creativity and lowers your
stress, All while helping you lose

weight,
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NordicTrack provides a
total-body workout.

Unlike most in-home exercisers,
NordicTrack works all the major
muscle groups including the arms,
legs, buttocks, shoulders and yes,
stomach,.

It's time to change
the spare tire.

S0 what are you waiting for?
Call NordicTrack today.

Nordlﬂﬁ

Call ivr Write lar a

FREE VIDEO

& Brochure

| 1-800-328-5888 2%,
O Plesse semd me 5 free beochuse

| Q  Also s free videospe O VHS O Bea I

| s I

I oy S Tip I

I Phone () I

L 4 jomaen i G, s 308 _|
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SCIENCE

@ Onawindless night in 1988, a Ve-in.-
thick steel gusset plate gave way, and
a soaring cathedral of seience col-
lapsed into a pile of twisted metal. It
was a tremendous loss. The 300-ft.-
dia. Radio Telescope at Green Bank,
West Virginia, had been the largest
steerable radio telezeope in the Unit-
ed States, and one of only two such
instruments in the world. Although
nearly 30 years old, its vast dish re-
mained uctive, gathering and fo-
cusing faint celestia signals, telling
the stories of distant worlds.

But this is not a tale of capabilities
lost. This summer, ground is to be
broken on a new Green Bank tele-
scope—one bigger than its predeces-
sor, and a quantum leap more sen-
sitive and precise. The contrasts be-
tween old and new illustrate 30 yvears
of progress on several fronts.

Few human artifacts can match the
combination of towering size and mi-
croscopic precision called for in the
new te]esr.;;ﬁe. The 475-ft.-high
framework will incorporate 12 million

pounds of steel, yet its pointing mech-
anism is exact enough to hit the red

spot onJupiter's surface. The 330-it.-
dia. reflective face of the dish com-
prises 2006 reinforced aluminum pan-
els spread over an area of 2% acres,
but at no point will they deviate froma
perfect parabola by more than the
thickness of a sheet of paper.
According toJay Lockman, a scien-
tist in the basic research division of
the National Radio Astronomy Ob-
servatory, which is in charge of the in-
strument, one of its most important
features is the positioning of its focal
point. Unlike most large radio tele-
scopes, which place their receivers, or
feeds, on a tripod over the center of
the dish, %&m Greenf]fhnk tele-
scope is o as an offset parab-
ola, That means the feeds are at the
end of a single arm rising out of
the side of the dish (see illustration
above), “You don't have anything
blocking the rays," says John Gurney,
viee president for engineering at Ra-
diation Systems, Ine., which is build-

GREEN BANK COMEBACK

BY ABE DANE, Science/Technology Editor

ing the telescope. As a result, radio
energy fulls on the entire dish.

The offset design is, however, con-
giderably more chal]en ing to exe-
cute. Compensal for this are com-
puterized tools that give today's
engineers a big edge over their coun-

terparts of 30 years ago. One method
in particular, known as finite element

| modeling, has found extensive use en-

abling designers to predict the stress-
es on each component of the tele-
scope. The same technique was used
to analyze the design of the old tele-
scope after it collapsed, and was in-
gtrumental in pinpointing the eause,
“The bottom line is that a telescope
like the old one would not be allowed
to be built today,” says Lockman.
Even after the telescope s built,
computers will continue to comrol its
shape. Each corner of each of the pan-
els making up its face is supported by
a screw-type actuator that moves in

| response to computer commands. The

computer uses data from a laser rang-

L mﬁ‘ayat.em mounted on the feed arm

eep each panel in exactly the right
position, compensating for thermal
ex ion and 3
heduled for completion in Sep-
tember of 1984, the resulting tele-
scope will be one for which “there are
no rival instruments in the world,"
according to Lockman. And while he
won't go so far as to say he's glad the
old one fell down, what's rising in its
place must do more than a little to
soften the blow,

Spontaneous collapse of the 30-year-old
observatory gave rize to a new design.
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ELECTRONICS

MUSIC MAKER

BY FRANK VIZARD, Electronics Editor

® Yamaha hopes to do for music mak-
ing what Sony’s Walkman did for
music listening. The @Y10, says Ya-
maha, can make composers of us all.

The QY10 s certainly portable, be
ing about the size of a VHS video cas-
sette. And like a personal stereo, you
listen to it through headphones.

At this pnint any similarity to a
personal stereo ends. Stored on a mi-
erochip inside the @Y10 are 30 “sam-
pled” instruments. Sampled means
that each instrument’s sound has been
digitally recorded and can now be
E\iﬂ}'ed back at the touch of a button.

he musical palette includes piano,
electrical guitar and a fairly realistic
brass section.

There are also 26 drum sounds,
ranging from the basic snare or rim
shot to the more exotic timbal and
agoge bells beats, Rhythms can be set
in any of 76 preset styles. Rhyth-
mic choices include basic rock-and-
roll to the more cutting-edge sound
of New York "90s funk. All these
rhythms can be ecalled up by keying in
the appropriate number for each
rhythm. The numbers and useful in-
formation are contained in an easy-to-
use operations manual, There are also
24 additional memory slots so you can
record your ownrh patterns.

Music composition really begins
when you start to combine rhythm
patterns, chords and melody Lo create
an original song. You can chooge be-

tween 20 available chord types, and if
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you should make a change for one in-
strument, har.'kui instruments ad-
just to the new chord change. The
QY10 allows you to mix tracks, as
well.

The QY10 liberates the music fan
from bulky equipment. And while the
uses for professionals are obvious, the
QY10 is of real interest to amateurs
and beginners. Cameorder enthusi-
asts, for example, can create their
own soundtracks. The QY10 has both
MIDI inputs and outputs, as well as a
“line out” for connection to an exter-
nal audio system.

For those who don't know a chord of
music from a cord of wood, the QY10
is an excellent teacher. By gsimply
pushing a few buttons, you can hear
what different chords and arrange-
ments sound like and how they can be
used to create a song. List price for

the QY10 is $399.

Headphones With Bass

The hardest part of the musical spee-
trum for headphones to reproduce is
low bass notes. The problem is one of
dimensions. Bass is reproduced by
large woofers that are too big to wrap
around your ears.

Sennheizer gets around this prob- |

lem in its top HD 560 model by adapt-
ing a well-known technigue used Fnr
home speakers. Each earphone fea-
tures a tiny tuned bass port that en-
hances bass response. While this ap-
proach can yield boomy bass if done

incorrectly, Sennheiser performs this
miniature act of engineering heauti-
fully. Not only is the bass tight and ac-
curate, but there's also a sense of de-
tail and spaciousness not found with
many other headphones.

The HD 560 is a luxury liner in terms
of both sound and comfort, Velvet-
covered earphones comfort your ears

while the weight is unobtrusive. Ata
list price of $269, the Sennheiser HD
560 is more expensive than most, but
it's definitely a first-class ticket that
lives up toits billing.

From The Bookshelf

While space doesn’'t permit lengthy |
reviews, a few books have caught our |
eve in recent months. These include:
® How To Keep Your VCR Alive, by
Steve Thomas. Subtitled VCR Re-
pair For The Total Klutz, the book
sells for $24.95 and is published by
Waorthington Publishing Co. in Tam-
pa, Florida,
® Using Your Camera, by George
Schaub. PM's own photo columnist
provides a basic guide to 35mm pho-
tography. List price is $18.95, and it's
Rluhhﬂhed by Amphoto in New York,
ew York.
® Designing, Building, And Testing
Your Own Speaker System, by David
B. Weens. The title tells it all. The
style isn't what you'd call breezy, but
it does show you how to construct a
variety of enclosures, Tab Books in
Blue Ridge Summit, Pennsylvania, is
the publisher. List priceis $16.95. PM




BOATING

Large, irregularly patterned waves
often batter amnl{ ats in this gor-
ﬁl{:uuu part of the country, but the

elleraft 236 walk-around fishing
boat I'm in punches easily through the
swells, thanks to the Suzuki 225 EF1
outboard that growls powerfully on
the transom.

Rounding the islands, we head
southwest for Middle Bank, about 6
miles offshore. The gray light of dawn
barely glimmers in the sky. We won't
be back this way for many hours. Win-
ter chinook salmon, locally known as
blackmouth, are feeding at Middle
Bank, and we are hellbent to make it
there before their breakfast.

The new hreed of small offshore
fishing boats has opened fresh vistas
to fishermen no longer content to troll
the coastlines. Deep-V center con-
soles and walk-around cuddys are the
weapons of choice, but when the bite
is on miles from shore, you're only as
good as your motaor.

» quiet
Buzuki, an outboard manufacturer
since 1965 and one of the first Japa-
nese marine imports marketed in the
United States (1977), has been quietly
building a reputation among g.ﬂhl'ng

® Fast moving tldes boil the waters
between the San Juan and Oreas is-
landg, located off the coast of Oregon.

guides, charter captains and commer-
cial operators as a dependable source
of power. To some boaters, this may
bes ging. It's not surprising that
Suzuki engines are dependable, but
that its reputation is merely growing
without fanfare.

Suzuki, after all, was the builder
that introduced oil injection to the
consumer marine market, which took
the guesswork and mess out of pre-
mixing fuel and oil. Suzuki was also
the first to put the oil reservoir under
the engine cowl and eliminate the
need for a separate, space-eatin
storage compartment, Electronic fue
injection, which debuted in the
growling 225, is another technology
brought to the outboard market by
not-so-quiet Suzuki.

All three high-tech features are
standard in the 225-hp V6, which is
mounted away from our transom on a
fixed bracket. Next toit isa 15-hp Su-
zuki kicker motor, which hangs on an
adjustable bracket. Both engines are
usged individually for trolling, depend-
ing on the circumstances, and they
perform flawlessly in this rough envi-
ronment.

Our early morning, cold-weather
start is a good test for the EFI and Mi-
crolink computer management sys-
tems, which handle the strain effort-
lessly. To maximize the burn of every

BY JOHN WOOLDRIDGE, Contributing Editor

fuel l:hnrge ench cylinder head is
equipped with dual spark plugs. To
reduce piston-ring fn-'.'t.mn ugahent
buildup, eylinder walls are plated
with a umn-cﬂmpﬂsit.e coating, an-
other area where Suzuki is on the
leading edge. Ceramic-fiber rein-
foreed pistons are used to help pro-
long a life of high temperatures and
high compression.

Taste of the Northwest
Downriggers are essential to deep-
water salmon fishing in the Pacific
Northwest, and we have four. The
two aft are rigged to stream directly
behind and below the boat. The two
forward are turned outward at 90° to
widen the path of our bait.

I have a fish on before all the baits
are set out. Electric downriggers
make it easy to raise baits and to reel
in lines for a clear field in which to
fight the fish. By the time we lower
the baits again, a frisky 10- d chi-
nook is icing down in our fishbox.

The sun came out at that moment,
and stayed out for the two days we
ocean-tested the Suzuki outboards.
Due south of us, the snowcapped O
ﬂcﬂmmtaum rose to inspiring ts.

ore inspiring, however, was the sight
of the huge flashing silver salmon that
filled our nets. We caught uurlmuth:,r
noon, and headed home.
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Make *25t0*100 per hour

wih Badge A Minit

Yes., it's really possible by making
ang sefing brght, coloriyl Badge
A-Whnit bettons, Bultons are
OVeN monsy-migkers af [Ars
lkea markets, conventions, or
anywhere penple congregale
They re fast and easy 10 make
with Badps-a-Minit and

ifié pafine

Serd for & FREE Fall coloe
calaiog and waa book. of
agnd Ior & Sthiter Kit, onty
9 95 plus §1.75 5"l'|:|:l|'|l]
{IL residents add §1.87 ta
RADGE-A-Minit, Dot PR
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INDOOR/OUTDOOR THERMOMETER
WITH ALARM & CLOCKI

‘ol Pt ol e 1
For Home-Offlce-Car-Commerclal Uses, Ele.
Monitors raligarae, heager, rorsing hama, chidfy room,
preanhousa, harnel, od chard, wine calwr, sic.

h!hlthﬂlrﬂ El:iqhidnc
L HighLow alarm sefinga WA
* H1, Hightuow +1ldmuir=:':l

+ Practision range om

» Eximal pansdr 17 lnad and nclenk, ool

L&A Markaling Co., P.O. Box 218 E3, Garland, Utah 84312
ORDER YOURS TODAY!

TELEPHONE LISTENING DEVICE e

Record Irkephong comepribom. 8 yow oK o
Porme [oevsiis DEMWEEY %y CASBEME OF DM
recoicer ared o ipimghaes e Slat sl
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oIz F

P b fa- LS| Corp., PO Ba

PRl 08 2, et owema, FL EP802 CO0% 0K
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Supar Powerful
FM TRANSMITTER
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Ryserbie NI - o o OV el il L)
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Canll 807251000 or seead §18.56 + 01

hipping

e T T T
SAVE MONEY!
CREATE YOUR OWN

ENVIRONMENTALLY SAFE

AEROSOLS

NO FLUOROCARBONS! EASY TO USET
Jusl 6 e Ak -o-Caan Pl bl welth i I b Lt
mﬂl.l'ﬁ_!ﬂllm-"wmhh
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| plus

= Garage shipping |
p Workshop ! "l
p Home .
P Easy to Install e
180" swivel with ORDER YOUR I
forward pivot, has PAN-A-VISION
aptional VCR TODAY!
attachment and comes Free call

in black or white. 1-800-456-9028

LOMESTAR, INC. « P.D. Box 49 - Deerfield, FL 33443

Organize Your Garage Or

Basement For The Last Time

1
I
|
|
L

Courmet Garages!™ E-Z plans will show you
hem 1o quickly and efficiently turn that house-
hold dumping ground into a clean, highly
organized storage facility and work center. This
clear, concise, step-by-step approach will
enable you to provide neat. protective storage
for sporting equipment, clothes, boohks,
records, tools, anything! Along with the design
kit, you will recelve a complete catalog of our
space-organizing products, which can be
shipped to you precut, ready-to-assembile.
finished or ready to paint, with easy 1o follow
Installation instructians.

Send $14.95 today for your E-Z Plans to:

Gowrmet Garages, Inc.
,ﬁases' 3114 63rd Ave. East
il Bradenton, Fla, 34203
o s v Fhone 813-758-9121

800.229-5200 |

ONLY

$2995

LEATHER
BACKPACK

L -’L’Eﬁ

BONUS: ORDER NOW

RECEIVE A COMPASS FREE

POPULAR MECHANICS ® JULY 1991

CALL DOCTOR
DESCRAMBLER

.for ms relating
lﬂ smﬁn%m cable T.V.
We have
LD +TOCOM
+ ZENITH «HAMLIN
QAK + SCIENTIFIC
ATLANTA. Six
month warranty!
We ghip C.0.D.
Lowest retail/
wholesale
FHEE CAT :
R
WO
Ste 100 8.F., CA 04132
NO CALIFORNIA
SALESII!
OPEN EATI]HDA‘IB

1-&0-327%544

£ o wbie il s )
i CABLE TV,
| DESCRAMBLERS !

WE’LL BEAT '
ANY PRIGE ! '

CALL TOLL- FREE 1- BI][I|

284-8432

JERROLD-TOCOM-ZENITH
HAMLIN-OAK-PIONEER
SCIENTIFIC ATLANTIC

=24 HOUR SHIPMENTS |
*MONEY BACK GUARANTEE !
*FREE CATALOG & INFO |
=QUANTITY DISCOUNTS |

MASTER CARD / AMEX /VISA / C.0.D.
it

[ =]
==,

Haye make and model number of
equipment used in your area ready

1-800-284-8432 1
CABLE WAREHOUSE |

10117 West Dakland Park Bivd,, Suiie 515, |
Sunrise, FL 33351

NO FLORIDA SALES J
._§ & & & 5 N 0 §B _§ |

ARE YOU TIRED OF BUYING
7 SCREWS FOR 79 CENTS ?

WAIT NO MORE !
HOW ABOUT OVER

850 PIECES
_DELIVERED TO YOUR HOUSE
$16.95 ™HAT'S LESS THAN
2 PENNIES A PIECE.

VISAMMASTERCARD WOLDERS CAM ORDER BY MAILING
COUPON BELOW TO ABOWVE ADDRESS OR BY CALLIMG
1-800-253-T482

MALE

ADDRESS

cIY STATE oF
CREDIT CARD PLEASE CIRCLE WVISA MASTERCARD
CREDNT CARD NUMBER

SIGNATURE

YOU WAKY FAX YOUR CREDIT CARD ORDER BY FAXING

INFORMATION I ABOVE FORMAT AT FAX NUMBER
1-B00-472-2786
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TRUCK, VAN & RV
JEWI FAMOUS MAKE |

ALL FABRIC
S0FA BEDS

Manufaciurer's
Suggested Retall

8449 95
:

$199

ALL FABRIC
RECLINING
CAFTAIN'S CHAIRS
Manufacturer's
Suggesied Retail

3239.95

$1 29

L. 5. made by Nationaity Known
Seai Manufacturing Company!
Maets or paceads all DOT B
Fedaral sadaty codas!

FULL ““FLEX " suspansion & high
dansity loam construction!
LUXURIOUS Vesour Fabrica!
CAPTAIN'S Chairs reciine with
jusd & touch of a lewer! Dptional
siirts & Delume Armnests am
ncluded FREE at no sxira oot
FREE saai racks - a 828 valua’
ALL FABRIC maiching Sofe
Beds al he Lowvwest Hatail price
n tha LIS - .'.rll','s1 ggl

EASY INSTALLATION!

Pricis syt ¥
atier 30 days. W CALL Fov FREE Fabwic Samplas
SEpping 4 and Adalitionsl Siies
1-800-445-1830

Credit cand members can order by phone!

BRADD & HALL ASSOCIATES
53056 PAUL DRIVE, ELKHART, IN 46514

Warehouse Liquidators

LEARN VCR
CLEANING/MAINTENANCE/REPAIR

EARN UP TO $1000 A WEEK, WORKING
PART TIME FROM YOUR OWN HOME!

Secrets
Revealed!

MO Spacial
“Tools or

THE MOMEY MAKING OPPORTUNITY

OF THE 1990°S
| IF you are able to work with commaon small hand
| twals.
IFyou possess average mechanical ability, and have a
VEA on whach to practice and leam then we can
teach YU VCR maanienance and repair!

—

breakdowns!

FACT: Ovar 77 milion VCRs in use today nationwide!
Average VCR needs service or repair every 12 1o 18
manihs!

tes and Mistrations] and AWARD-WINNING VIDED
TRAINING TAPE reveals the SECRETS of VCR mainte-
nance and repair—"'real world " information that s
NOT available elsewhere!

Also includes afl 1he info you 1l need regarding the
BUSINESS-5IDE of running a successful service
operation!

FREE INFORMATION
CALL TOLL-FREE 1-800-537-0549
Or wirile l0: Viegn Publicatons
5329 Founlain Ave
Los Angeles, CA 90029 Dept. PM

FACT: up to 90% of ALL VCR malfunctions ane due to |
simple MECHANICAL or ELECTRO-MECHANICAL |

Vigjo's 400 PAGE TRAINING MANUAL (over 500 pho- I

EXTEND-A-SPRAY

AEROSOL CAN EXTENDER
REACHES HIGH PLACES

HORNETE = WASPFS
GYPSY MOTHS
GARDEN

SPRAT PAINT
AEROZOL

Allows you to spray
hard-to-reach areas by
simply attaching EXTEND-
A-SPRAY to your aerosol
can...eliminates ladders or

chairs, Safe and simple to use
Fits all standard aerosol cans.

For home and garden use.
EXTENDS 4'to ' $19.95
EXTEMDS 6' o 12° $24.95

Add $3.95 shipping and

Mass. Residents add 5% Sales
Send check or money onder fo.
EXTEND-A-SPRAY, 134 WATER
P.0. BOX 1605, WAKEFIELD,

Visa or MasterCard call 617 masur
Satistaction Guaramesd

isao

CABLE TV “BOXES”
WHOLESALE PRICES!
CONVERTERS * DESCRAMBLERS
REMOTE CONTROLS * ACCESSORIES

FROM §9.95!" CALL NOW!!

—GUARANTEED BEST PRICES—

—BEST WARRANTIES—COD §
—IMMEDIATE SHIPPING—

LAKE SYLVAN
SALES, INC.

1-800-800-4582 rrone
1-612-895-9454 rax

___..-""
flom:
Rept!

i

9

FINALLY A HOME REPAIR
GUIDE IN ONE VOLUME

Wiy wihl# your fime and money buying ome wolume & month
al §5. Then have about 15 volumes that cost you §75., when
you can gat a really good. all m one Sor $15.95 plus 52.00 S4H.
Bt doesa’l rmake much Seese 1o piy Mo wien you cn piy less
and get just as much

This book will pay foe itsetl mamy, many limes over_ You will
be able 1o da many jabs that you didn't think possible. Makes a
great house warming gt Satisfaction guararieed

Send 15,954 2.0 54HID  Check ome:
FOBT GAAY CO. [ )Oew15.95 & 2.00 S&H
T410 N 53rd Ave [ ) Two30.08 & 3.50 B&H
Miinneapolis MK 55428 [ ) Thres 45.98 & Wo 58H
NAME i
ADDRESS e
CITY/STATERIP =wivh

Residents of MN. please add sales b
US & CANADA only, Maiorder anly

CABLE TV
DESCRAMBLERS

SCIENTIFC TEMTH. $185.00
ATLANTA.. $140.00 OAK. .. §89.00
JERROLD™, §110.00 HAMLUIM.. §10200

Call for
your free
catalog
today!

Technical usnsmnm

or free catalog call (402) 554-0417

Orders call toll free  1-800-624-1150
M.D. ELECTRONICS

875 5. 72nd ST., STE. #133M791 o
OMAHA, NE 68114 c.0.0.
Autofix focus, S0MM
lens 1.6, Optical
Color lens, and &
ONE YEAR

Manu. Warranty

(Includes case) .._

Send check or money srder s
World Trade, Inc., P.0. Box 551028-PM7

Herold Dr., Orlando, Florda 32805

f YUNON 35MM CAMERA

Control Water Weeds

Amazing new Underwater Horvesting Tool!

the WATER- WEEDEH

“Warks just ke &
Hﬂlml Lmdln::!ﬂ

f-u! acjuatic v!nﬂnllnn “from & boat, from & Gnc:.
or simply by wading in from shore. Controd weed
grovadh the sapimnmendolly anmfe woy
Batisfections Gepramperd or moasy bhackl
Call or write today for FREE infarmation packege
TOLL FREE 1-800-552-1217
T

Watergide Productg Corp.
PO. Box B76. Lake Mahopac, Mew York 10541

4 4 PRESENTING 4 4 40 4

= waw STARRING W % 4 &%
JERROLD, HAMLIN, OAK
AND CITHER FARMOLS MANUFACTLERERL
* FIMEST \WARRANTY PROGRAM MM ILASLE
= LOVUVEST RETAR | '\WSCLESALE PRICES IN LIS
» ORCHERS SHIPPED FROM STOCK WITHIN 14 M5
* ALL MAICHE CREDIT CARDA ACCEFTED
FOR FREE CATALDG OMLy 1-B00-345-8927
FoR ALL inFomsaTioN 1-B18-709-9917

PACIFIC CABLE CO.. INC.
r325": Aeseda Bivd., Depl. 1756
Reseda, CA 91335

BUY ONE AND WE'LL MAKE

YOU AN EXCLUSIVE DEAIL ER
6 wheel

max:.:ATV

Amphibious

2and4

models’

Call Toll-Free 1-800-255-2511
(From anywhere in the U5, or Canada)

Recreatives Industries, Inc.
60 Depot Street, Buffalo, NY' 14206




Make and Sell Your

Own QOrnamental Q
o

Concrete ltems!
Book

Book about Aluminum Molds

including over 425 designs, only
pricas and produchon trade 510
secrats from ihe world s
largest mold manutacturer

CONCRETE MACHINERY CO., INC.
P.O Box ABS, Hickory, NG 28603

New Publication Tells You ...

HOW TO GET $10,000
IN PRIVATE SECTOR
SCHOLARSHIPS,
GRANTS, AND LOANS

Recalve money lor college!
For undergraduates, graduaies, high
school juniors'seniors in all areas of study.

Send §10 for publication (o

Dept. A, College Siation, WA 581652333

@ CABLE TV =
DESCRAMBLERS

ALL TYPES 800-582-1114

FREE CATALOG

M.K. ELECTROMNICS = 7958 Pines Blvd
Suite 276 = Pembroke Pines, FL 33024

BEAT THE HIGH COST
OF TURBO REFPAIR
Rebuild it yourself
or send it to us for
complete in-honse
rebuilding service

WE (NWFER:

* Wepair Kilts e sy qubo repatr kite far 90%
* Replacenwenl.  af alf atig & impovied OEM
Tarbuos and Merba care Wl s & inatrucfions

Cender sicinns . needed o re ® sovviceable
cerier Sechion ineluden

We use nothing buf OEM quality parts!

(714) 639-4933

VAT W, Kaitells Ave, = Dhrange, CA = 92667 = Dept, "M

ENGINE SAVER | r

o ¥ a=

Engine wear, whether diesel or gas,
originates in initial start-up and kills
?rnur engine because of lack of
ubrication.
Modity your lube system and dramatically
ilrﬂl-l:ll'lg your angina lide with a simple,
nexpensive, and easy to install sysiem. No
internai work necessary, For easy 1o follow
instrisctions sand §15 plus name and

address o
PO Bow 5255, Armdaa

lenir 1 iecl
M'l Mova Stolia Canada BIL 457

This Is not an additive or gimmick
- it works.

[H.rlHlM 7 MAKES LASTING REPAIRS

Durfem's It (racks and holes n plasier wond pad
lhe. Won't shrink or fal oul Sets guicel, Aoids
Ight Exnnomcal, fasy-A0-wse powder heeps. indels
oy, Bagelahe ol umber pennd dnd Nandwas RS

DONALD DURHAM COMPANY
Bow BE-PM = 49 Feest Ave « Des Mlesney A 50214

Underground
Lawn Sprinkler
Installation Instructions

Emmy 10 loliow video lape imiructions lor iretaling a
complsis underground spriniier. BAVE UP TO 8%

Visa or M C 1-B00-227-5281

$29.95

Fiun £3 50 S&H

Celebrate Julé 4th & All Events

CARBID NON

Usas powdarsd car-
bide ammo. Hunidsds
of shots fof few cents. Al matal
ponsiruction with large, ugged
cant iron whaests, Machined brass mechanism for sasy loading
& firing. Authentic tum-ai-centuny military design. Handsome
deood whan nol in use. Made in USA o lasi & lilatime
Avaliable in 3 sipes: B”Cannon (FTMT-S208; 17" Cannon
lﬂ‘ l. 5" Cannon (¥T386-5TH.598 have automatic

ing & 1Innu The lager the cannon the iouder the
mnlc Ammao, sbout 100 shots, 3398 3 packs for
S, Add $5.50 ahiphand. per cannon Send check, monsy
crdar or phone (B13) 747-2358. Visa, MastarCard, Amex
mccepted. Florids residents sod % saled 1ax. Mongy Dack

5) |

MOBILE CAR
WASH

Earn $30/hour

In Your Own
Business!
Pari-time-Full-tlme

Eam top money in car cleaming & detailing
Make immediate profits fram parking Inis everywhere
ise your car, van or pickep
Low coat - high profit - rapid payhack
FREE Information Package
EXPRESS WASH INC.
#08 Misgare Falie, Bivd.

M. Tonewands, N.Y. 141
\——[416) 466-4164 2524/

SATELLITE TV

Call for FREE Catalog
All Major Brands
Lowest Prices
1-800-845-6664

617 W. Dvwision = M1, Vernon, WA = SB273

WEST COAST SATELLITE

iul.rl.l'llH. Jdohnson Smith Co., Depl. B-450,F.0, Box 25500,
. FlL 34206-5500

WHY PAY SKY
HIGH MONTHLY
» FEES?

%

| beat n'

I vou lind a better deal, W
)

e'l
M » HAMLIN
NTA = ZEN
'\ rlr\l!lrllﬂ
welcome

ALL « OPEN SAT-

JERROLD « TO
o SCIENTIFIC |
ask about our wi
Yisa, M/C., AM.EX
CATALOG « FREE
LURDAYS

GTY 146 Caarner Station Bivd #3115 Roleigh,

MO 27603

1 800 328-0198

MAIL THIS COUPON
FOR FREE FACTS!

-

I TRAIN AT HOME I
‘FFOII A BETTER CAREER
49 ways ICS con help you improve your life

5 ICS con

Rugh free facts and color brochure on how | can
train &t home for the career | have chosen, | wnder-
stand | am under ng obligation and mo sabesman will
visit ma, CHECK DME BOX DHLY!
ASSOCIATE IM SPECIALIZED.  ASSOCIATE IN SPECIALITED
BIFMINESS DEGREE FROGAAMS TECHMOLDEY DEGREE PROGRAMS

l Busingss Maragamen| | Emgniesning
Accounting Technology
~ Business Maragameni Chl Engineenng Teehnology
wilh ephion in Finance _ Becincyl Engresring Tech
I Busmess Maragaman ~ Indusing! Engineenng I
wilh ogtion in Marating Techndiogy
[ Appisd Camputer Scance Electrorics Tachnology ﬁ
I . Hapitsity Managemant -5 I
CAREER DIFy DA PROGAAMS ———————
Compitar | Hiote e imenn Provute Bacuriy
I Programming Management (Otticer I
Compier I:'lil.' y Cars An
Programmng: Ahistam ‘WildldeFansiry
COBDL t T'-'- /CA Rapar Consanation
Perapnal Surayrg A " Animal Care
I Computss Mapgsng Spacalst I
Spet sl Cattrang Gousmrsl [ Dt -
_ Compuler#sssed  Cooing Bleircian
I Beakbaapng Fitresa & Sention | smenar Decorgling I
High School  Simal Buginess ~ Motoroyon Ropait
__ Bookkseping Management Gun Aspas
_ Secretry Drafting ~ Phoiograghy
I Mecica Dantal &r Condmomeng &~ Jowmatismy Shor
DM Assstani Aelrigeratson Stary Writing
,.tnilﬁavmr'.- Mhcrocoempuber Drmspmakry 4
I Fastacn Aepas Design
Merchandsing . Elpchrorecy Staring Yo ifven
Aute Mechanics | Travel Agent Business
Pobce Seences
Iltml - __Ags _I
o St ]
City/Stale_ e

m International Correspondence Schaoky
Depl. APBET1S, 525 Oak Simei Scramion PA 18515 I

gl

Do-lt-YourseIf Kits

2% . Direct
i Also Assembled
and Finished

B Grandfathar Clocks,
Mantal and Wall Clocks

W Cunos Tables, Chairs,
Desks, Cradle..and maral

W Solid 34" Black Walnut,
Cherry, or Oak

W Heirloomn Quakty

B Solid Brass Wes! Garman
Movements and Dials

W Money Back Guaranies

{.am

Imiresied n

o Do-It-Yourses Klla
I Finigheg

= Finighed Jrnﬂure

Mame
Streat

State - - Zi
C {Faase Penr;
'EMPEROR
CTAH T CURIER™SY
\Word & Largest Manutacturer of Grandtaihes Clock Rits
Dept 4007, Empesoy Indusinal Park
Faorhope. Alatuma 528 Phores 1- 205-828-2300

oL

-




BEST BUY'

By Shipping or Pick Up

Call or write for our free 20 poge brochure with
color pholographs of customer inshallations:
THE IRCMN SHOP Dept  PMN
Box 547, 400 Read Rood, Broomall, FA 12008
{215) 544-7100
Mow! Showroom,/Warehouse Locations In:
1 SRB-5T04 Sarsota, AL (813) §23-147%
Housfon, T (713} 790448 Chacago, IL (708 ) 852-9010
Stomioed, T (203 325-A4ns

THE IRON SHOP"

MAMUFACTURERS

Pormona, TA {714

Do-It-Yourself

Ramp Kits

& Parfact for ipading and unloading: garden
fractors, mowers, appliances, furmiure,
wheelbarrows, ATVs, snowmobiles, hand
frucks, wheelchairs, power equipmeant, efc.

® Easy 1o assemble—using your own 2°x8"
or 212" planks—all hardware included,

®Lifetime warranty. Satisfaction Guaranteed

ﬂ_rd:r_hy Kit Number:

07251 Ramp Top Kit for (2) 2x8 planks. £39.95
07252 Ramp Fool Kif for (2} 2x8 planks 29.85
11251 Ramp Top Kit for (2] 2x12 planks 54.95

| 11252 Ramp Foot Kif for (2) 2r12 planks J8.85

| 11254 Ramp Top Kif for (1) 2x12 plank 2885 |

Inciuge $3.00 Stipping & Handling for each set wiliun
the combnental US54

N.J. residents include 7% sales fax. Sarry, no C.00 g
Make check or mongey order fo

E&B Marketing

P.O. Box 338

Hope, NJ 07844

or call 1-800-322-1 ]‘45 befwesan
B:30AM-5:00FM E.5.

* HOMES

1-800

THE PERFECT PEGBOARD HOOK

REPLACE ALL YOUR PEOBOARD HODOES WITH THE
KEW POSFHOOK®. HOOKS WILL STAY IN FLACE YET

WILL REMAIN ADIUSTABLE.
b e " FOR 25 POSTHOOKS™ SEND
" . . $9.93 & $1.00 PAH TO:

4 5 POC INDUSTRIES, INC.
& 199 WINTER STREET

- " W, HANOVER, MA 02339
" DEFT. X

L]

. M Ty T PAT. PEND.

MAKE $225 DAILY

"CHROME PLATING"

\ Auto Parts . Molorcycles
Gung - Knives
Model Trains
and Much
Moral

1t weilll slwiayyn ba iin_ Amd il can maks you a good
Iringl 10 nirue, you can save maney by plating your own objects
ot make Mousands of dollare by buining your new leund cralt
inls & vary profitable busmess. bnapansve  samy, wark of home
in your pare tims. Act Now, send for your FREE infemation

CHROME PLATING, DEPT. 127
PO BOX 2285, WALDORF, MD 20604

Chiroma inin

WARNING! Don't open your doors bo

SErangers...

Stay Safe and Secure with...

Door Scope

What i tha DoorScopa™ A rewoltionary new product sliminales the

convanlional peephole. Deomcope alows. & person (o stand up (o 7
st vy MO YO 00K BN S & CHTATA'S @y vierw | @ misatute
wideomoniicr| of the other side wilh super wide angle and no desiorton
Wisiors camol see in.  Thees is no kaown compeliion excepl for a
surépanoe camera. [oorsonpa | sssential in evary homs

X Dary Money Back Jusreniss

Sand Chwck or WO, To:
SECURITY PRODUCTS DEST. -
SUITEA »

1BERS WA STREET
3K Dapd F1 + HUNTINGTON BEACH. CA 53648

MULTI-F

Chop Hea
Aln;.gst No

EL FURNACE
Bills To

FES TR CRTLENE
CUTHMENY & Tanlon ol
e P wimi bop cisil
Wi wil s, ool oe i
e sk n, WS i veinal -
LR R R T E T @
Send o e tinknd bk e sy
il i _,-I:I: -

| s R R e

612 6335044

fEagle —

P.O.Box 130854, 2000 W. County Rd. B2, Fosewile, W 55113
MName

Address
City
s

Phone | J

1-800-648-7938
HAMLIN OAK ETC

CABLE TV DESCRAMBLERS

= Spadial Dealer Pnces! » Compare owr Low Retall
Prices! » Guarariend Prices & Warraniies!

w [hrdars Shipped Imimediaiesy! WISATC BmEk
REPUBLIC CABLE FHUI]I.IETS INC.
4080 Paragiso Ad #15, Dept & Lis ﬂ.-gi.-- B 108

For af o informaban: (P1E) M02-0026

FREE CATALOG!
JERROLD

Subscribe lo. . .

MILITARY YEHICLES

ADS-ARTICLES -NEWS

MILITARY JEEPS, TRUCKS, TANKS & MORE!
Over 8.000 paid subscribers larger circulation
than any other magazine for military vehicle
enthusiasts.. and sill growing rapidly! Many more
advertisements than any other magazine...
Exclusive comprahensive Nsling of upcoming
raJIlas .and much mara!

SUBSCRIBE NOW!
Onie Yaar (B lssues) $15
Two Years (12 Issues) 525

g Foreigri-Canada 324, omer 129
W S Dollars payabile by US Bank
P.0. Box 1748-48, Union, NJ 07083

* GOHVEHTEHS *
and !s.

PAN.ASDNIC, JERROLD, OAK,

PIONEER, SCIENTIFIC ATLANTA
AND MORE. LOWEST PRICES. FREE CATALOG.

CABLE READY
COMPANY

(800) 234-1006

SHOP TASK

MILL + LATHE » DRILL

The Gﬂuiﬂﬂl Hﬂmu Machine Shop
Designed in USA by Shoptask
® L] i | Modats 1o Chadia
4 Low Ag 005,90

3 Axis Powrer
[Feed Avniahie

-#-th R .

1-800-343-5775 FAEE CATALDGUE

__l:!.ﬂ_HJ GET ETI.IEK WITH CHINESE COPIES

SHbP'T..SH PO BOX 7501 -TACOMA, WA BEDT
SMNCE 1881




PRESENTING
ANOTHER

Formula 5W-30 __

@8 Turbo/Face Proven Motor Ol
#1in Pariormance and Profection™

MOTOR DHL

1 QUART (946 Liter)

MAGRATRAC.
RCTORY- ASSEMBLED
ar i KIT lerm |

Usa it to landscape your koma ar
musld & road; Excavate a hatamint
ponl; Garden; Hawl logs, ches 1rees
and brmsh..and Do 1y &1 Yourself.
waork for pibhars for Extra CASHI
SCATALOG of uses.... 51.00
@TECHNICAL MANUAL of
comaruction details.. §7.00
@VIDEQ (30mini - S16.00
STRUCK-KIT
Box 307 « Dagt: PMT
CEDARBURG. W1 53012

FUEL COST TOO MUCH?
| can SAVE you money on all fuels with
my guarantead plan.

Specify vehicle-fuel used for YOUR
plan. Send check or money order for
$8.28 to: SAVE

P.O. Box 1908
Staunton, VA 24401

You'll SAVE many times your in-
vestment each year. | guarantee itl!

NOW KOOL YOUR HOT CAR
INTERIOR H'J‘-TTJ'IP-JTL Y!

with easy to use

Thdunlq.nmwmydumﬂu
Anmperaiing i hot cars nglanty!  'so
Bo mon swaaing through your shin
waiting lor ceed air. Over 30 second

wunmamuﬁu 5u

degrees in 30 seoonds of lssal

Alge Kools Hot:

=Eoats ®ALIce

®airplanes SHotor Hemes «

®Closels sChikd Seats 'IE.M_I-EHLN_G‘EI!_
DV HAMIC

“m‘g .'_“?GHF. : EL" zép.;g
P.0. BOX 08212 . | {ncd 83 fer 54
CHICADO, ILL 60605 I

1-800-FHT-SH28 (24 hra} H 1E|I__H.IL‘I’1:I.;§
[Chack, Mosay Ciroar, Vies, WG o i $6 for SH)
wand cared I el aae. ) W T = =

* i eien oo bae 1012, 30-80 BacOnd SDAYS

POPULAR MECHANICS ® JLULY 1991

Backyard Dream
Come True.

A SteelMaster steel building is r.he perfect
place for a home business, from car repair to
woodworking to crafts. SteelMaster build-
ings are economical, maintenance free,
corrosion resistant, and easy to assemble.
Plus, our FACTORY D PRICES
will save you thousands.
Call 1-800-341-7007.
And make a valuable idea
come true. STEELMASTER"
& 1985 SseclMaster

SERIOUS ABOUT THE
WEATHER? NOW YOU CAN
AFFORD A PERSONAL
WEATHER STATION!

The mew WeatherPro weather staton gives

Bl you
thee local wesather al yous fir ips. Easy 1o instal|
and simple to operate, the Weather? Pro includes a
weather computer, remote precision wind dinec-

l:u:rl wane, wind Sensor, external femperature
probe, mounting, hardware and 40 Uf(.lL'IIHI for
%HN%%ED SWIND GUST
* TEMPERATURE SWIND CHILL
*WIND DIRECTROIN S TIME
*TEMPERATLIRE HIALOY #ALITO SCAN

*RAINFALL (OPTIOMALY *1 YEAR WARRANTY
#14-DAY MOMEY-BACK CUARANTEE

DIGITAR WEATHERPRO
WEATHER STATION: ONLY $189!

ORDER TODAY:1-800-678-3669, PM
M-F 7AM-5:30 PM Pacific Time

= A tying elecinonsc rain ga "a'l 95
.lui'llh (I:Fn i X |n Ch rl:'ﬂdrrrh. 'rd?&
Fau 1-41 5[:% EI el W54

DIGITAR'

1465 DIABLO AVE, HAYWARD, CA 94545

‘s MOWS
e WEEDS
AND

_BRUSH

Up ta 5 h.p. and
42" wide cut

. Irnpm\m Your Frapurtyr Chean up
owengrowth to enjoy all your land

» Handles Toughest Off-Lawn Mowing -Cus
up to 1 1/2° saplings on any temain you can walk

» Quick and Easy -Only unit with both power
staring and powerad whesls

* Tasts the Best -ndependant lab resuls avalable

SEND FOR FREE
LITERATURE TODA Dapt. 5817 170 M. Pascal
4 5t Paul, MM 55104

KINCO sw=sosis

] Yes sand me FREE information including tactory
direct pricing, modals, and spacial savings plans.
Mame

Address o

City State Zip

107



THE MG IVAL ELECTROMWIC
CORPOSION CONMMOL
SVIRIM FRiA T INTIEFERES

Rut Q=
Buster:1695%

S==CHiP$ 52495
DETECTO

1-800-876-RUSTe 1-800-933-CHiP

GIVTS ALARW WHIN WiThit 3 MILES OF
HIGHWAY PATROL LINITS IN 34 STATES

Colt

mm Trs Volue,
South Fork, PA 15955

PAY FOR YOUR HOBBY!
Wiith White's new EAGLE Il Metal Detector
Onboard comparer - simple
outside, complex inside
Ignoses junk like nails and
pulltabs. Find coins, rings,
valuables for fun
and profit!

FREE Cataiog
1-800-547-6411
White's Electronics, Dagd. PM-0,

Swwel Home, OR 87388

l'"'""""""-"l

Great money in VCR repair!

Home study. Leatn high-profit repa

g im high-tech m!hum-nl.l.
l'lll Illdﬁl.l'!'L BO0-233-4542.

I Adore

Address

l City_ Swam___ Iip Ty
Thae School of YCA Repalr, 22-1-5F'eﬂrne-m-'

Park. Dapl. V{127, Allanta. Georgea 3034
---------———

HITCHBIKER"
BIKE CARRIER
DESIGNED FOR VANS, CARS, AND RVS..,

= Afnches jo veleoies squane receiver H.Illl.p-ih Ir_h of
shtep bumper

« 2 hike model converie b a3 or 4 blce carmee

= Complala wilh l# downi and securly cham

» Epade lee can be lell on vebcle

= harthing 1ouches vehacles extenor finish.

= Bikes seoured {o verical cenfer posd

* Conyeniani 1o install by one permon
2 BIKE MODEL $123.95
4 BIKE MODEL $189,95 (ma ahawn)

* Te arder call 1-000-232-TT12 or wrile STARD
PRODUCTS INC., P.O. Box 81, Charles City, lowa
506 16.

CABLE TV
"BOXES"”

Convertars » Descramblars
Ramole Conlrols » Accassorles

FREE CATALOG!

1-800-437-4720

* GUARANTEED BEST PRICES!

* 1 YEAR WARRANTY = CDD.'s
= IMMEDIATE SHIPPING!
DECA ELECTRONICS

i 4835 N. O'Connor Rd.

QB o e " -
—— Irving, Texas 75062
SORRY - NO TEXAS SALES

CABLE T.V. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

All Jerrold, Cak, Hamlin, Zenith, Sclentific
Atllanta, Magnavox and all specialized cabla
equipment available for shipmaent within 24
hours. For fast sarvice MC / VISA or C.O.D.
telephone orders accapied (800) 648-2030
60 Day Guaranes (Cuantity Dizcounts) 8 A.M
to 5 P.M. C.5.T. CLOSED WEEKENDS. Sand
soll-addressed stamped envelope (60¢ post-
aga) for catalog.

(miDwesT
|ELECTRONICS INC..

.0, Bex 5000
Suile 311 (PM)
Carpamerenite. W 8110

Mo likRon Orders Acceptod

WEST COAST METRIC, INC.
(B00) 24T-3202
FAN (T3 Z23-0TIY
24007 FRAMPTON
HARBOR CITY, CA

I'LL HAVE MINE
DESGRAMBI.ED

b1
(|¢

I.l~|
v

If you find & better deal, We'll beat
it| JERROLD = TOCOM = HAMIIN »
DAKE » SCIENTIFIC ATLANTA =
srogram C.0.D. Vies, M/C. A B
p .0.D. : )
OO R CALL v

OPEN BATURDAYS

1800 562-6884

O TECH
S7T02 8. ‘Firgiuia.ﬁt.ﬂ‘ba 180-504
Reno, NV 88503

Don't Fignht Back!!l
}i\ Boat fire racketil]
+oin e men's reovement. LiL o sinning!
!.lu'nrrnd o LR bl LT Aime
Bi My rewwsmBgniTe LW oraion
op wrilm, networkl Chscemihs emamm *
" mm wuw
iy ST afire B3

DIVORCE! i‘:::,z.ﬁ'si'zfﬁ?&

CABLE TV
DESCRAMBLER LIQUIDATION!
FREE CATALOGI
3 $80 (min. 5), sic.
WEST COAST ELECTROMICS
For Inlormalion 81
BOO-628-9§

Catalogs & Drders

WATERLESS TO"J:T

WWTWHWW]DIEI h:rr:;!rﬂ_r
dangerous chamicals s of (o ol prici
ity wirsia by & icaitionad ndlel. Thes fll 2w sell contined
il skim Toull
amrad how e b I
only S1085 mn

ek O
WIRES DUE -0 ) - 0 MK 24 L 3 XA

Wood*Mizery
World's Larges! Manulacturer of Fnl!ilhl! Sawmilly

Sawmlll' g !
"11r1r a FII--‘ll: ihle !
LESTHEss] '\_ ¢

Save money cutting
your own lumber,
make money
cullinq for

athirrs )‘_g"’;;.j.!i' I\_j

3z P Full E‘nhl I:‘HII 52,00
66-minsiste Video-510.00
MasterCard or 'U'Ju sccopted
BI1ED West 10tk Streed & Dept. DEB
Indlanapaolis, Indiana 462142400

.

Enlarge Project Designs

Craft Projector is Simple! Fast! Accurate!
Projects on to: Drawing, Graph & Tracing Paper, Woed,

!
Pictiurs o b amiargesd 4 ‘H.. 'Lf
g 3 image dpening
o bofiom o progcis "T/ L"'#"
Adjusisble lens enlanges by rrn:tlonn up ta 27 limas for
the sire you wishl Copy unlimited ideas for crall designa.
Enkarge pattarns, dasigns, portraits, still [ifes, landscapes,
photos, slides, designs on coing and jewairy ta in
exact colors, Doss nol damage ofiginal. Simple Instrug
lione Uses housshold curmeni and 60 wall bulb. Sen
$19.95 plus $2.95 shipping. 30 day money back guarants
Noron, Depl. OT-401, Bax 2012, Mew Fochails, WY, 10882

CABLE DESCRAMBLERS
OAK M35B COMEBO 5359.95

Jerrodd, Zenith, Hamlin, Sci, Atlanta, Pioneer
& MORE! OUR PRICES ARE BELOW WHOLESALE!
CABLE-+PLUB
14417 Chasa 51 #481-P Panorama City, CA 91402
1-800-822-9955 & Other Inlo. 1-818- 500
40 CALIF_ SALES — DEALERS WANTED

THE GAS SAVER

SAVES UP TD 25% ON GAS DMLY
CLEAMER EMISSIONS 5 95
EZ TO INSTALL

NEVER MEEDS REPLACING +WE5KH

2 1-800-767-6900

30 DAY MOMNEY BACK GLARANTEE
PRLL « PO, BOX 351, LINWOOD. AL DaZa

SURVEILLANCE
TELEPHONE

Dinler a1, caly you whie phons & uied. S35 00
Rangs Uststed - | wmers marty - Pisss Tagy Catwtey K108

LIETEN ILECTROMSCY, M) iliyin, Migmiusyn. N0 TRAT1
1-HNHEXY-TAPS




FREE CLASSIFIED AD

Limiled Time Offar. Adverlise FREE in tha
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40 money-making calegories |
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[ FLUSH UP TOIL

To Above Floor Drain
Install It Yoursal - Anywhers
Ne Digging Up Floors

Bou B84, Depl. A, Pullman, WA 99163

Writs McPherson, Inc., Dept. 16 K
| Box 15133, Tampa, Florida 33684
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_CRACK REPAIR

=. OVER A FOOT LONG

HUGE DEMAND
AT LOOK ARCUNG YOU

%B-ﬂﬂnlnc

1 (B00) 347-2820
TAOTE Highway 215, Morsno Valley, CA 92308
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| Into The Wind » (800 ssi-034
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Launch Balloons Mars Than A City Block
"BLASTER"
WATER BALLOON SLINGSHOT

$12
1-800-441-1047
WISA - MG

Blaster, Inc. 13218 Jessica Dr,, Spring Hill, FL 34808
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At Last 8 New Amazingly Simple
GAS TURBINE

JET ENGINE

SAVOY SCIENTIFIE  mawra mowica,

| EARN $60,000 YEARLY |

Rapairing (not replacing) stone damaged wind- I

| shields and plate glass. Learn how a 3 minute I
repalr can earn you $1200/weak!

CALL HOW! FREE REPORT! 1-B00-535-6224

MVS/OPTIKLEER, LYNN, MASS. 01904

72 PAGE CATALDG

5100 REFUMDABLE ¢

Largast Sslechon. Wl

m KART WORLD Depl W o e
1688 Nemtor Ave. Paineswitia, Ohio 44077

MAKE MOWING EASIER
Unique Mulcher Blade Ends Baoging Forever!
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Oregon Dome Living

SEMD FOM LITERATURE

O Cataiog, Price & Plarning
Package . 1200

0280 pg. Guede ho Consiruction
taragamant BAZE5

OREGON DOMEINC. 1504 sng.2443

3215 Maadow Lane. Suite Pi. Eugers. OR 97402

SAFEGUARD™

Magnetic Fafingry Elemant guivaniags claanar
anging oil. halps feduce wear on aif moving pards in
JFOUIF STQUNE I BESUTES Ve dgune M.

Send £259.85 for convertiona), $34.95 flor Turba,
P & H ineiuged, LIPS must have sfreel addvess,
AﬂﬂFRWf.I'EFE NG, H?Hﬂmﬂﬁ'ﬂ'

DON'T THROW AWAY THAT USED
COPIER OR PRINTER CARTRIDGE!

WOOD HEAT

WOO0D FURNACES
HEAT YOUR ENTIRE HOME

b ; Call 1-218-226-8788 or Wrile
: Charmaster®

; ZIOTA HWY2IW,
GRAND RAPIDS, MM 85744

-1 Tou build with ordinary hand toals
aid readily ovailable meterials

ba cosoemsand ho i yosr spece sad cadiag s
& ramplete Fuacle machivg for shawt the frghe
m:lﬂvmld Sersd 8 lai plars ond

— Performance-Speedway —

2810-C Algonquin Ave. & Jacksomvilie, FL 32210

Electric Cars ® Golf Cars @ Mopeds
Gas toElectne | Moped Parts

Cornvarsion Manuals | Repair Manuals
Complete Cars | Books SN

“Hundneds of hard to find gems.”
Mew Expanded Catalog $5.00

“The Alternative Transporiation Specialists™

CABLET.V.
EQUIPMENT

Gumu-rllrl Remates, Descramblers and maorel
For Free 4 Color Catalog & Orders Call:

Bast
Prices!
1-800-835-2330 [HEH

[402}331-3228 Cable Mebwork™
11111 M St S@.“PM" Omaha, e 88137

Do it yourself REFILL IT - T
it's eas L
Congisin “'Er”"' SAVE OVER 5% LASER PRINTERS
L | | e e
ey _$19.95
MORACK Y
:HEGHFGR;TED Owder or Inlormation W WOED
Winclzor i 34 A
Paiars buls, IL G0S8% = Fﬂ%ﬂm nm

row Flowers, Yegeotables, Herbs,
INDOORS All Year-Round,
EASY-TO-BUILD Indoor Air Filuer & Plam
Growing Syitem. Complete Plana & liustraled
é Insiructions. Mo Skills Required.
% e fncton Comransnnd U565 Standand Material and Parts To Build
MNISHED SIZE Complete With List Of Pars & Suppliers
" ORDER PLANS NOW $1.95

sni n._.uﬂ P.{).Box T68 Wenimonr, L. 60559
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Fiderwood, BO 21139

EWA Miniature Cars USA

Nnﬁh Amatica’s largest ONE STOP source for Scale
Modal Automobiles, Autobooks & Magazines.

® 75,000 modal automobiles in stock. kits and bult, rapre-
santing 300 manulaciurers

® Ovar 1,200 different sutobooks, including man rare
sarvios and parts manuals, technical works, bographies
&nd ganeral inbares!

* Subseriphons & back iasues for 26 difterent Brilish &
Canadian aviomobile magazines. including Autospost,
Classic & Sportstar, and Facecar Enginaring

Qur BB color Summar Catalog s only three dollars,
and rafyn) with: youwr first order,
mmuhmcmm
m Box 13 Dlpl'l[ﬁ
Tl (G08]) 665~ mﬂmmnu




CLASSIFIED
DVERTISEMENTS

Dorothy Nolan, Classified Manager Karen O'Rourke, Asst. Classifled Manager
Rate: $9.45 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—5§1.00 per word additional (First word set in Bold Face st no extra charge, Zip Code Free.) Centered Headlines {5 Words or Less)
in All Bold-Face Letters—3$50.00. Screening—$50.00. The naxt availahle issus to place an advartisernent is SEPTEMBER. The closing is JULY 5th. {On sale
date is AUDGUST 13TH.) Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Strest, New York, New Yark 10018,
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers who use post office box
addresses for their convenience in handling your order. Popular Mechanics maintains a register of such mail-order advertisers containing their complete
names and street addresses, Adwvertisers using P.O. Box number must furnish complete nagne and street address for our records. To avoid delay in the

publication of your ad, please send samples and descriptive materials with your requast if your ad doess not state clearly what is baing offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

ER'S MART
UBLICATIONS

music work! The book lor beginning musicians.
Covars all you nead 10 Know to slart in the music business.
to: Joff Bassheart, 385 Elzabath Awe..
Rohnert Park, CA Gei28

HUNDREDS Of Low Cos! Publications! Salf Education,
Haaith,

Business, Appearanca,
ko §1.00 {deductabie),
Audeiia #84, Dalles. Texas 75243

UNLEASH YOUR POTENTIALN Apply proven method
used by major compomtions o achisss YOUR
succons. Sand $3.00 for: Success Today Armchait
B04 Egeiwaiss, Groen Bay, Wi SB0302

“"SHARPENERS REPORT Monthly Newslatter. Valuabie

Used Equipmant. Free Brochure

Skog Company, Dept. PMT, P.O. Box 22558, Minneapalis,
BN 55432

INFORMATIVE BOO®LET OM CLOCKS $500 Clocks
1124R High 51.. Racine, W1 53402

“THE Cost of living and How to get a good parying Job,
Cassetie §12.05. Ackerman Proguctions, PO Ba:'ltﬂ. El
Cajon, Californda G202

FUEEL. FROM WATER Enorgy independence with hydro-
gen. Amaring free report. Merd, Box 53583, Loulsville, KY
SO0,

ACCOMPLISH arythng you want? Exciting bookiet ghows
the key o achieve success! B5.00: Linted-ZPM, 50 East
Shuman, Suie 200, Maperdlle, IL B0SEL

MEW publication tslis you HOW TO GET $10,000 N

mmmmmm
i gradustes, high schoal junioreseniars in all areas of
mnm . step-by-step, il-

m'-mmmmﬂmmm
wrm 510 for publicabon to; ETP, Codege Slaton,
WA B8 TES-FAIS.

POKER - Play like a Pro, Win consistenily| Learn ingide
facts on betling. bluffing. and common mistakes. $195
Waristy Houss, Box B3-4481, Margats, FL 33083

USED Car Buyer's inspeciion Gusde. Used nationally by

“INGIDERS Guide To Photography For Absoluie Begn-
nes”’ Professional photographeriaacher presents com-
plete course. Unique FREE PERSOMAL CRITIQUE. 521.50.
Guaraniesd. David Tamant, 2882 Canbarra Road,

Mississauga, Ontario LSM 107

GOVERMMENT SURPLUS - boats, guns, cars - at fraciion
of their cost! Send $3.00 Brown Enterprises, 5237 Coralite,
Long Beach, CA 90808

HOW To Display And Show Respect To The American
Flagl INustraind Bookiel $5 .95, Bodega Lane, POB 7512089,
Pataluma, CA S4975

TEGING”. This Informative 24-Page Booklet Will Bhow You
The Do's And Don'ts of Classilied Adwvertising And How You
Can Make: 1 Waork For You. So Order Today, Dnly $1.00 Plus
Yo ll Riscelve A £2.00 Coupon Refundable Wilh Your First
Ordar, Sand To: POPULAR MECHANICS CLASSIFIED, Dapt.
506G, 250 W, 55th Street, Mew York, NY 10018

POETRY

$100,000 YEARLY W LAWN MAINTEMANCE! COMPLETE,
STEP-BY-STEP MANUAL. $18.85. MONEY BACK GUARAN-
TEE. POWELL, BOX 8331, JUPITER, FL 13468-8331

INVESTMENT MATH, FORMULAS. Do your own financial
calculations, projections. SIMPLE! Examples provided,
§15.95. Vada Company, P.O. Box 35238, 235 Dixon Road,
Elobicoks, Dntario, Canada M3P I35

SEND §7.85 TO:; R PUBLICATIONS, 411 5 4TH AVE.
FARAGOULD, AR T2450. MONEY BACK GUARANTEE.

HOUSEWRECKING! The Joy and Profil: How our family
became confirmed weekend housswreckers (and buill our
own horms from the salvape). How 1o book $8.95 - Palaver
Press, Rt 1, DeValis Biulf, AR 72041,

BELLIOMS dollars appropriated for Grants, Loans, Whare
o get inlormation GUARANTEED freely available? Send
§20,00 Gash_ Postal Money Orders DMLY - Jemco, Box 539,
Oid Bethpage, NY 11804

FLEAS, Flaps. Bookiet axpiaing kill and controld af mini-
mum:as; Send 3300 1o: Fleas, BRT, Bax 353, Bloomabury,
M.l

HOW to select use afformeys. Valuable information for
aryone. Send $5 10: Leigh Publications, P.0. Box 4306-PM,
Tulsa, OK T4158-0308,

HOW TO FIND THE RIGHT LAWYER - Tha compsate
lisnl's guida o salacting and daaling wilh lawyers. Packed
with valuable tips by insiders on finding and retaining
lawyers, including whal lewyers don'l want you o know
abbout fees, malpractice, athéca snd mom. Send 51495 GBE
Press. Dept. V-35, Box T380, Boulder, CO BOG0E-TIB0.

NATURISM LIFESTYLE! FAMILY RECREATION. Books,
maganines, videoy Catalog £3. Eilsstyles-PAl, Bow EE1263,

POETRY Published. Mo gimmicks. Send stamped smeg-
lape for guidelines. Juill Books, Bax 3108-M, Harfingen, TX
TBS5T-31000

225 DAILY “CHROME PLATING™ Auto Parts, Motorey-
cles, nexpansive, oasy. (Frea) information: Chrome Finish,
Box 2285, Waldord, Mandand 20604

GOLARGITER baftery charger - mejuvenator. Actually
cheans sutfabion from plates ulilioing solar power and patent-
od circuitry, Gread for wehicies, boats, traciors, sven hoi
wires. Proven—nol & gimmick. For beechum contact
Solargoer, P.O. Box 406, Walters, OF 73572 FAX 405-875
i

GOVERNMENT SEIZED Vahicles from §100. Forda ber-
cedes, Corveties. Chevys. Surplus. Buyers Guide. (1) BO5-
QE2-B000 Ext. 5-20024

VAPOR Carburetor Triples MPG, Frea Information. HAA,
A2 PV, Bowiing Gresn, MO B3334

PRACTICAL FUEL SAYING for carburetors and Fuel
Injaction. Fres Details. Eagle Resaarch Inc, 1-800-8E83-4T58,
1-604-424-5402

DRUG RAID SEIZURES: Buy DOwi Cheap! Cars, Trucks,
Boats, Computers. Seizures, Box 4308-AT, West Covina, GA
g,

SAVE GAS! Government lesied proven products Tor Fusl
inppction and Carburetoms. Free Dwelails. Ca-Tech,
1[BO0MSET-1192. 1(B04}4EG-5187

PFICKUP TRUCK BED LIDS, tilt up. gas struts, lockabia.
California Concapts, 213-5837-0161

BURLD from simphs materials phenomanal sconomy oar
buretor. Detaded plans, five versiona. 520 00 Vies welcoms.
S02-487-3577. Valley Microwave, Station B, Bear River, N.S

Credit Unions. Now available 10 the public. Informative, essy CA
to use. $305. Harbour Publishing, P.0. Box 20876, Porl, OR | oo ueies, CA 80068 Ganac BOS 180
CATALOGS FUEL and waler conditioners - incronsed MPG-softor

GOVERNMENT assistance and parsonnal for businesses
$9.95 How To Booka by Tree, P.O. Box 3112, Rock Springs.
WY BIO02

LEASE or buy your raxi car? Make oormect choica!
Informative report 3695 LM Enterprises, PO Box BOTY,
Gien Ridge. MJ 07028

“HOW To Accomplish Arything You Want in Life” seres-
tional book. Money, #-rll. sucoess. Guasantsed! ;-:
intormation. Write today! Randall Publishing Corp.,
2196, Pituburgh, P& 15230

POPULAR MECHAMICS = JULY 1991

51,000 Catalogs Listed Sources for Amythingl $5.85.
Dirsctory, Box 524528, Atlanta, Geongla 30314

ENVIRONMENTAL PRODUCTS for homa and office. Send
§2.00 for catalog to: Jahn Marketing Growp, 260 Bay #400,
San Francisco, CA 84133

SOURCES for iraining-licensing as deck-hands, dechk-
officers in the LS, MERCHANT MARINES. $2.00. MEA. Box
69, Chignik Bay, AK 59564

MAKE STEEL in 30 minutes BAVE hundreds REPAIRING
evarything EASILY. 15 oz spowy putty for $4.95 instruc-
hiona, applications included plus fres 5 or sample, Unsatis-
fied, refurn 3.5 oz, money beck. Hollmann Industries, 1807
Rockin, Howslon, TX THO07T

water. Datails $2.00. GAW, P.O. Box 5961, Anderson, 5.C.
26235561

DAUG AAID SEITURES! Diri cheap! Evarything imagin-
abial FREE DIRECTORIES! Governmenl, Box 14107TGHA,
Jachson, M5 38234

PRACTICAL AUTO FUEL from kow-cost home Matural
(Gas. FREE info. Clsarview Ressarch snd Development,
18026 HyS, Snohomish, WA 98290

BUYING AN AUTCMOBILET T Negobiate with confidence.
Save thousands, Se Inlormed, Baal the carer ol his own
game, e bookiol lelis how. 5500 monay beck gusrantes.
Damall. P.O. Box 1036, Woodstock. Ga 30158-1638

{Continued on next page)




SAVE 507 on Aulo Insurance Lagal Anywhere USA. Pabal,
Aoube 2. Box 320PMT, Camdan. TH 38320

THEFT-PROOF your car, Relisble, Low-cost, Simple!
Complate instructions, $4.00. KT, PO Box 31012
Mewington, CT 08131-1002

CATALDG. Progressive
W 1410 Grand Ave., Suite &, Dept. PMT,

TURBO Charged Engines - Gel over 100,000 mikes -
snhance parformance, relability. Essy 1o read and undar-
stand technical report shows how. Writhen by an expen on
turbo charged engines. Sand $2.00 to: ESP, 53 W. Bridge
Sireat, Suite 110, Oswago, NY 13126

OIL TORD MAT, KEEPS GARAGE FLOOR CLEAN at- SATELLITE - TV
?ﬁ“:mmntﬁgﬂpﬂumaﬂn;::
1= FREE Catalog - Lowest prices world wide.
Cmpt. AD1, Chino Hille, CA 31709 2007 Collegeway, Fergus Falls, MN 55537, (800) 334-6455
TRUCKS, PARTS & SUPPLES FREE DETAILS! IMSTALL IT YOURSELF Compiate sys-

TRAUCK PARTS, Mow Fanders, Hoods, Bumpars eic. Save
up bo 50f% Mosi Makes & Models. 1-800-348-2257,

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIEES

GO KARTE, Minibikes, ATV's. Kits, Paris, Engines. Lowest
Prices. Largesi Salection. B0 Page Catalog $3.00.
Felundable. Mar World, Depl C. 1488 Menbor Ave.,
Painesville, Ohio 44077

AVIATION, HANG GLIDING

DESIGN-Build Airplanes, Hang Gliders, Simplified publi-
cations brochwre §1.00. MoCoy Alrcraft, Sulie 243, Box J,
Manhattan Basch, CA 90266

toms, upgrades. Oribitek Satellite Communications, Box 264
M7, Bohamin, New York 11718-0284. (518) 588-1292

VIDEOCIPHER: Build Your Own Low Coad Videociphar Il
Oparwies Without Subscription. Kit includes Simpla Inatrue-
tions. Parts List & Circuit Board Gnly $55.00 Completed Unit
£340.00. {US) Cheque, MO—To: CA. Comeau, Box 1327,
Hafifax, NS, Canada B3K 5H4

Electronics, P.0. Box 25161-A, Seatthe, WA 88125

TV, VIDEGS & VIDED EQLEPMENT
MNOTICE: USE OF CERTAIN ITEMS IN THIS

AIRBOAT-Hovercraft Supply Gﬂnﬂ, £3.00. Propeailars,
fwio, thres, fowr, five blades. Beom G400, Meakar,

FTROE.
O 74855 Bivel., Sulbe #255, Lake Park, FL 33400, B00-£42-8330
SPALE & ASTROMNALITS CABLE TV BOXES NEW EQUIPMENT 1 year
Low-Fair price. Free Brochure. ACE Producis, P.O. Box
BOOMERANGS . .. DISCOVER HETECH RETURNS You | Saco ME (40TZ 1-800-234.0728

‘Wanl! FREE |llustraled

Catmlog. Amazing! Boomaranghlan,
1606-1 N. 3rd., Monros, LA 712004222

DEALERSHIP information §11, Kis, VW plans $52.
MNeoteric, Terre-Haute, indiana, 47807, [B12) 2341120,

CABLE TV CONVERTERS-DESCRAMBLERS WHOLE-
SALE CLLAE| We Specialize in Dealer Sales! Qur Low 10 Lot
Prices: Jermold 400 DFXS DIC-385, Zenith Z-Tac - $150, And
Many Oihers . . . Video-Tech, 3702 5. Virginia St., #160-304,
Aenc, WY 58502, CALL TODAY) (B00) 552-5884 VISAMC/

EMGIME WARMNING light on? Y.our vahicls's compuler tells
wivy. Guidabook ns, $10. State year, make:
TECH-STOP™, Box 600, 128 Glenalda, Carmel, MY, 10512
or call (B00) TEI-8768

TEFLOM ® (PTFE) OIL FOATIACATION KIT. Red

HOVERCRAFT plans. 3 fo 160hp. Information, §5 [refund-
able). Sevtec, Box B4E, Monroe, Wh BEZTZ

HOVERCRAFT Plans All Sizes. Catatog §1.00 Unhereal
Hovercrafi, Box 281, Cordova, lllinols 61242

mummtum1mmmlmm+
Amen. 1-800-E26-TEZ. BAB inc., 4030 Beau-D-Aus Dvive,
Esgan, MN 55122

friction; increase performance, Wfe, etc. Clean, Simple,
Efective, Allordable, $5.00. LeBar TECHMOTICS, &8 First
Siresd, Mew Fochelle, NY 10601

30 MPH 2 SPEED Elnctric Bike Plans §12.00. Gmiths, 658
W, Willow, Enid, Okda 73701

HYDRALULRC-Ebeciric-High Miles, Power and Torgue. Re-
wealing Aepon $3.00, Plans, Pholos insfructions $28.95
EHVDS, PO, Box F8483, Groesbock, OH 45739

TOOLSEQUIPMENT, Automotive specialtyhand  and
power tools, shop and diagnostic eguipment. Al name
brands, first quality. Froe catalog (BO0] B48-8166. toll fres or
write: MAP, Box 883, Fredorick, MD 21701

ENJOY Driving SWEAT FREE and
wooden braged car sastcover, Sand §1
Fonthill. Torrance, CA 30504

ALTERMATORGeneraior  Aebuilding Book.,  Price:
Hadalund Englnesenng, T505 Barkentine, Las Vegas, MV
B

MASSAGE with
 Michaile, 18800

ENGINE OVERHAUL KITS: WHOLESALE CATALDG
£2.00. Engine Service Group, Depl. PM, Box 13063, Lunsing,
Al apaal,

GENUME FACTORY PARTS & ACCESSORIES “HOMDA,
MAZDA, ACURA, BMW, GEMERAL MOTORS, FORD™ Up to
6% discount off retail. Mamdacturer's Warranties Appiy
Caill 1-B00-E28-081T.

MAGICAL CLEAMING CLOTH 2T =20 Absorbent, Soft.
Durable. §7.50 each 2%11.00 Sample 53,00, Fran's, 110
Butterfiedd Ave.. Walariown, 13801,

Hiuntrated calslog $4.00: Clark's CORVAIR Parts, Inc.,
Box PM, Shelburne, MA DI (413) E25-9775

DASH BOARD COVERS for cars and frucks. Pricas listing
§1.50. Dashes, 2025 Duchess Drive, idaho FaBs, idaho 3401

STOP THE BOUMNCE, auxillary shock kil, sil GMT body full
s cars ‘85-'50 §50.50 plus shipping. Front complate. Auto-
Fix, P.O. Box 302, Gamdbrills, MD 21054, 307 /587-4081,

CUSTOM dashboard covers, for free information, 26508
Cochran, Simi, Califormia G3085

AUTO WINDOW TINTENG! Includes film, tools, and aasy fo
fallow instructions. FILM PRE-CUT TO FIT YOUR YEHICLE.

YOUR Complete Hovercraft Source Camlog §5.00. GPL.
2858 Cormoran], Delray, FL 33444

SCAT HOVERCRAFT af dealer lgquidation prices. Save
thousands! Brand new, factory warrarties. (803; TB8-3351

CBS, RADIO & HAM EQUIPMENT

POLCE-FIRE SCANNERS. CH's. MARINE JWAY. ANTEN-
NAS. HPF, BOX 19224PM, DENVER, CO 80210

MRECTORIES: Secrei Scanner Freguencies! Foederal
Agencies, elc. Big Calalog CHB, Box 55-PM, Commack, NY
M7

CB MODIFICATIONS! Frequencies, sliders, FM, amplifers,
baoks, kits, repaira, high-periormance accessories. Catalog
$2. CBCI, Box 31500M, Phoenix, AZ B5046

COBRA 148GTL $168.55, Free List. Starcomm. Box 130,
Cortaro, AT 56520130

LMA'S, THIS CLASSIFICATION, CATALDG 32 RAYS,
BOX 14862 FT. WORTH, TX 76117-0862

BCAMNER, HAM, SHORTWAVE, ELECTRONICS, 100+
books. Celaleg $1.00 [Refundable) D¥Comem. FleB, Laks
Pleasant, NY 12108,

BUGGEDT WIRETAPPEDT Find out fast! Couniermea-
sures equipment catalog §1. Capri Electronics. Box S89P,
Bayfiold, CO 81122

LOMG PLAY TAPE RECORDERS, 12 hours per cassele
Froe Brochure. Productive Produsts, Box $30024, Norcross,
Gaaorgia 30083

MEMIATURE Elactronics Lile Jarmes Bond. Catalog $5.00,
mfundisble. F & P Enlarprizes, Box 51272, Palo Allo, Calif.,
243068

MEMEATURE FM Transmitters! Trecking Transmiters!
Volea Disguisars! Phone Devices! Detectors! Kits or Assem-
bled! Catalog $2.00. XANDI Electronics, Bom 25847, Depl
2687, Tompa, AZ BSA5-584T.

FREE CABLE AND SATELLITE DESCRAMBLER PLANS.
Send SASE. MUVP Industry, Box 531, Branx, NY 10461-0208

CABLE TV CONVERTERS AND DESCRAMBLERS BAR-
GAIN HEADOQUARTERS! Jerrold, Tocom, Zanith, Hamiin,
Scientric Atlanta. Cak-M358 Only $560. Fres Catalog! GCN,
1002 Irving 51, #109, 5F, CA 4122, ORDER NOW! [B00) 227-
A544 VISAMCOOD

DESCRAMBLER KITS. Complete cable kil $44.95 Com-
phirbe Satedite kit $49.85. Add 35 shipping. Free Brochure.
Summil PS, Box 489, Bronz, NY 10465

FAY TV, WIRELESS AND SATELLITE DESCRAMBLING.
All newe 1991 Edition. Build yoursell, lum-ons, bypasses. All
systems. includes Blackcipher doing B-MAC, VC Il Plus,
Orion. Only $14.85. Caislog §1. COD's (716) B74-2088.
Scrambling Mews, 1552% Heried, Buffalo, NY 14216

CABLE TV EQLEPMENT

MRCAAFT Propelisr PC Demo §3.00. Bales
Enginsaring, 2742 Swansboro, Placerville, CA 65887

FREE SOFTWAREI IBM, Amiga, Appie, Macintosh, Com-
modore, Atarl .., morel Thousands of litles, hundreds of
sources. Full details and list - send $12.95 1o. JP Entarprises,
Boo 1302-MY, Des Moinas, 1A 50305

CABLE TV SECRETS - tha outlew publication the cable
companies iried o ban. HBO, Movie Channel, Showiima,
$58.95. Cable Facts, Box T11-PM, Palaskala, Ohio 43082,

ACTWATE your Tocom or Zonith Decoder (Fully)l Test
Chips §50.001 (213) 867-0081.

CONVERTERS ALL MAJOR BRANDS INFO + ORDERS
1-800-TH2-0852 Freeway Inc. (amp), P.O. Box 5008
Burnmaille, MM BSEIT. Mo MM Sales

SECRET CABLE DESCRAMBLER, Bulld Your Own De-
scrambler For LESS Than $12.00, In Seven EASY Steps.
Radio Shack Parts List Included. AMlso FREE Descrambling
Methods Thal COST NOTHING To Try. Send $1000 To:

Harrywhite, 2 Marlin, Baytown, TX 77530

DESCRAMBLERS Corveriers LOWEST PRICES. CHC

Concepts Inc., P.O. Box 34503, Minneapoks MN 55434,
1-B00-535-1843

CAMPERS & TRALERSNITS, PLANS
BUILD YOUR OWHN - Travel Tradler - Fifth Whealer -
Motorhomes - Camper - Pickup Cover - Plans - Paiiems - Kits -
Catalog §1. GLENL 152 RAosecrans, Box 1B04RVI,
BealMiowar, CA SIT0E
[Continusd cn nert page)
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CAMPERS & TRALERS—KITS, PLANS
M

172 TRAILER PLANS Motoroycha, Utility, Car, Construc-
tion - Strong, Streamiined, buli. Compaonent Kis
Calalog §4.00. (Refundable). Tag-Along. Box 15107, Sabam,
QR 67209

MWMI

BOAT KITS - PLANS - PATTERNS - AMERSCA'S LARG-
EST COMPLETE LINE - 870" - Powsrboats - Sailboats -
Trimarans - Dinghies - Houseboats - Hydroplanes - Tunnel-
hulls - Duckboats - CanoesSirippers - Kayaks - Dores -
DESCOVER no dryrot epoxy boatbullding - HUGE ILLUS-
TRATED CATALDG $3.00 (Airmail $5.000, includes Free

Catalog - Book “Amateur Boat-
bullding”, $8.00 - CLARKCRAFT, 16-F Agualane,
Tonawanda, NY 14150

BOAT PLANE - PATTERNS - KITS -Unsurpassed selection

ing Supplies” catalog. GLEM-L, 9152 Rosecrans, Box 1604/
PRA1G, Boltflowar. CA 90708, 31 18306258,

WE OUTSHINE THE COMPETITION. BUFFING EQUIP-
MENT AMD SUPPLIES Culslog §2.00. Tyber Wood Compary,
F.0. Box 433, Dapl. PM, Glemdew, IL 60025

DECK PLANS Send $2.00 + $1.00 shipping for our 1881
catalogue to: Deckman, P.O. Box 1533, Grand Forks, ND
506

mﬂumm hﬁﬁn#mw
I-'IFAIMIM:B&

WELDING, SOLDERTNG, PLATING

REVOLUTIONARY SAFETY TORCH cuts stes| sconomi-
cally, thousands in use, Send §5.00 for brochum refunded
on purchase. POB TEZ, Stuart, VA 24171

GARAGE CABIMETS, adjustable shebves. Easy to build
with circular saw and drill. Plans §4.00. Northwest Custom
Designs, 11638 W. Violel, Boise, idaho B3T04

COMPUTER STATIONS, ENTERTAMMENT CENTERS,
AQUARILM STANDS, comemporsry fumitum plans much
mgrn. Catalog §3.00 (rrfundad). Maco Designa, Box 22608,
Tucssn, AZ B5T34

WOOD, WOODWORNKING

FREE ENERGY| Fuel-less Molors and Gonerators. HAA,
REF, Bowling Grean, MO 82334

FAM blasa angle gauge can eliminate cailing tan WOB-
BLE PROBLEMS| Plans $7. Cato, Box 1065, Cumming,GA
030

SLOW DOWN YOUR ELECTRIC METER. Legal and Guar-
snisod. $8.00 plus §2 00 handling to: Magned-Tech Aeg'd,
Box 1579, Champlaln, New York 12018-1579

EVINRUDES — NEW 1988 Bargains - Top Brands .. all
sizas ... §2.00 handling Scott McCulloch parts ..
Electra Marine, 810 Marrick Foad, Lynbroak, Mew York
11563

ELECTRIC TROLLING MOTOR PARTS & SERVICE Fac-
tory Authorized Minn Kota Molorguide Pliueger Ram Shake-
spaare, Service Canter Unlimited inc., 1440 Hoiland Road,
Sufiolie, VA 23434, 1-800-828-8181 24 Hr. turmaround.

This apparatus
undsrwaier sxcitemeni. Send £20 for pdans and instructions
to. Sub-plane, P.0. Box 24, Barrysbung, Panna. 17005
BURLD 5100 SALBOAT Complets 46 Page Book (Tusirs-
tionaDimections $12. C. Bonner, 5120 Ridgegate, Fair Oaks,
Ca, G568

BODYBUILDERS - Optimurn Growih! Mo Wasaed Efort,
Frea Information. Amaring Recorded Message Revesls De-
tadls, Call 24 Hra. 1-212-601-4549.

FISHING, TACKLE, LURES

90 LBS. Frea Shrimp Daily. $7.00 information. Alpha-7
Publishing, Box 1064, Orange Park, FL 32067-1064.

GUNS., DECOYS, HUNTING

EWISE knide as seen on “'MacGysar®. 11
functions, 100°s of uses. 51088 to: Clermont Enferprises,
P.O. Box 1002, Danbury, CT 06813,

BEEMAN ADULT AMRGUMS] World's most accurate and
mos! powerdul, regular, production airguns. Calibers; 177,
20, .22, 25| Largest .S sakss. Unequalled irigger action,
durability, ownarship pride, quality. Also: pounted, hollow
point. exira heavy, hi-valocity, and maich pellets. Free 104
page GuideCalalog. Add 5300 for fast mall Basman
Pracision Arma, J440-PMC Airway Or, Santa Rosa. CA
85403, (TO7) 5TE-TROD (24 hours).

HOW TO usa & dosen different SECRETS to cul costs and
s MOMEY o0 your alectic bill Sand $500 to: Enargy
Savers, P.O. Bax 4847, East Lansing, Mi 48826

S5WIM in comiort simple pool heater bums scrap wood.
lusdrated plans §0.95 HAHW Innovations, Box 510004,
Malbourna Beach, FL 32051-D004

SAYE 535 fier signal alerts you whon a'c filter neads
ing. Asusable 55.00. Even! Promotions, Box 161558,
Austin, TX TEME

COMPACT FLUORESCENTS ARE EXPEMSIVE. Don't
wasis mongy. Unbiased facts. §5.00. Wasico, Box 1068,
Collega Park, MO 20740

BAVE WATER A5%-scrows onio standand kitchen, bath-
room fawcet-hand, cup, toothbrush releases wiler-514.95.
Paradisa Tropic Trada, P.O. Box 85, Kaaswa, Ml GETI0

FREE AIR CONDITIONING, plans $10.00  Action
Enginearing, P.O. Box 1707, Trujilke Ao, P.R. DOTE0

SOLAR ELECTRIC SYSTEMS! Panets, Equipment, Books.
Froa Catalog! SUN POWER - TEXAS, POB 2788, Freeporl,
Texas T7541. (408) 220-8350

SHALLOW Water Wall Gusda, $25.00. 975 Melba Drive,
Rano, Nevads B9503.

DOLLHOUSE Plans for 127 Fashion Dolls. Four-shory
townhouss, ten rooms with gresnhouss kitchen, garsge.
balconies - §21.85. Two-story suburban homa, semen rooms -
§16.98 Colorado and Mevads msidents add sales b
Miniature Homes, Inc., P.O. Box 1258, Loveland, Colorado
BE35-1258.

HOUSE HUMBERS maks your own, sall lor profil. Paisms
might-styles §3.50. Packer's House Numbers, 1906 Tschingi
Drive, Frultiand, Idaho 83618,

PLANS, BLLUEPRINTS, PROUECTS
RECYCLE! Heswy Duty Cam Crusher Plans. FREE DE-
TAILS. JamTec, P.O. Box 122010, Ml Creek, WA 88012

ATTENTION HOUSE PAMNTERS Roller Washer Plans
$5.00, Kits $1500, Cloans roller in minutes. Material list
Included. 503 Bl 51. ME, Mew Prague, Minnesots 56071

LAMDEAILFR PLANS - $15. Sea Advertisement In Popular
Science. American Sand Yacht, 7184 Hwy. 101, Yachats, OR
T8

ATTRACTIVE 28’ x 26' two car garage plan, includes
malariad list $3.00. L Chrisiman, Box 57, Sadaburyville, P&
VEIED

BEALUTIFUL. Fedwood Hot Tub, Detalled Plans and In-
structions, Ssnd §14.95 to; Mol Tuba, Box 43588, Phoanis,
AZ B5080

WORK bench billat frame 2x47s plan send $4.50 to:
Dwwvic's Projects, 8 Collega Ave., Corning, MY, 14830

CURBSIDE TRASH DEPOT - Recyclas Alll
bumdiler, can crushar, trash baga. Flans $10.00. G. Baumiller,
P.0. Box 461, Ship Bottom, MJ 08008

mrmuu-ra'mhmm:m
Hudson Enferprises, Suits A,

mum M, 1533 o

SITE ELECTRIC SMOMER Plars And flus-

COMMERCIAL
tration §10.85. AAA Enterpnses. AL 3 Box 187C, Pana. ILL
B2585T

SOLAR PAMEL easy 1o build step by siep instruct
POOIL, HOME, 5PA, GREENHOUSE. Savwe § sand §10.00 1o
Suntech Ressarch, Box 1383, Apache Juncticn, AZ BT

QUR NEXT AVAILABLE ISSUE:
SEPTEMBER 15801

PLANS Hydrogen Powsred ZERD Poliution AUTO, $15.00,

BOLTS, SCAEWS, TOOLS, WHOLESALE, DIRECT. Guar-
antead. Catalop $2.00 [Refundabile). Camesol, Depl. 44, Box
B85, Bristol, Wisconsin 53104

Hydrogen GEMERATOR $1500, Hydrogen Iinformation
BOOKLET $15.00. Al Three $35,00. Hydrogen, P.0. Box 581,
Troutdade, OR §T060

HEATING, FUEL SAVERS

ELECTRICIAMNS: Accurale system for bending pipe by
HAND or MACHIME. Write lor price and description. Turner
Tool Co, 1388 Sarmoga Awe., Grovar City, CA 93433

MACHINERY, TOOLS & SUPPLES

FANTASTIC Prices On All Jet Machinery! Catalog $1.00
Biue Ridge. PO, Box 536V, Hurmcana, WV 25526, (304) 562-
3538

BANDEAW BLADES, Any Size. Free litarature, King Saw.
6541 Tidewaier Drive, Morfoll, Virginia 23508

BTEEL, Aluminumn, Brass—5heot, Bar, Shop Supplies.
Plana. ‘Write: CEL ARA1, Box 183, Cameron, |L 61423,

4" METAL Cutting Lathe §118.25. Taig, 15048 Procior,
indusiry, CA 51748

GMALL FOUMDRY Fumaces, Supplies. Fres |Meratune
Pyramid Products. 3736 South Tth Avenua, Phoanix, Arizona
B&041

LATHES-NDUSTRIALHOBEY FROM $345.00, METALS,
SUPPLIES, LARGE CATALOG $200. CAMPBELL TOOLS
35TH YEAR, 2100-D SELMA RO, SPRINGFELD, OHID
45505, 1-513-322-8562.

112 POPULAR MECHANICS & JUILY 1991

FREE HOT WATER Mol Solar Cut Hat Water Bills 3P and
miofe. Easy 1o install in your home. For plans and instrue-
tions send $65.00 to. The Martin System, Box 188,
Gitgrrrville, MUY, 12802-0189

HOME CRLAFTSMAN

PYC PIPE - SHOP EQUIPMENT: BUILD YOUR OWM. Balt
sander, scroll saw, and more, 17 Plans 108 page Manual:
$19.65. MHU ENTERPRISE, Box T7-H. Otego, NY 13825

NEWT BULD AMATING LIGUID PMSTON ENGINE from
pipe lifings. Easy plars, Free information. ABCO, Box 306-
M7, Saminary, M5 3470

FULL-STE PROFESSIONAL PLANS Catakog $3.00 Over
200 plans for building fire furniture. Fumniture Designs, nc.,
CP-§1, 1827 Elmdale Ave.. Glanview, IL 60025

EVER HAD A CLOGGED DRAINT Keep thin simpls, chaap,
device handy to quickdly clear those uppar drain clogs. Send
£2.00 for plans. Michasd Godirey, P.O. Box 3437, Camarilla,
CA B3011-3437.

1000 WODDCRAFT PATTERMS! Fun, profitabde, shop-
testad designa. 4+ gample pattern $200 - Accents
(BP-T1), Box T387, Gonkc, NH 03839

WOODWORMING PLANS OUICK FOLD SEWING MA-
CHIMNE TABLE, cook book mnd recips file - DCTAGON
PICMIC TABLE, wishing walls, mose $1.00 REFUNDABLE
SASE for deacription and list. Bob's Woodshop, Box 112,
Cadarviie, M| 48718

FAMTASY Fountaing lor pool ar spa. Plans, insiructions.,
and materials kst $10. Sport Trek, 8018 Baiboa Bivd.,
Norihridga, CA 81325

SCOOTER PLAMES. Chikdrens riding ioya. Biplana, F-15.
Triplana, Full-size plans $8.00 sach. Scootar Pursults, P.O.
Box 8421, Dwitona, FL 32728

FOLDMNG wooden snack table, 8" & B picnic table plans.
Inexpensive and simple. $4.55 plus $1.00 584, Send to: EH.,
T80 5t Clalr Rd., Lexingten, Mich. 48450

00 KART PLANS Sparty, Professional. Detailed §5.55.
Bumswaorth's, 135 Taylor Sireet, Wellington, Ohio 4080

DREAM PLAYHOUSE Fully delailed materials list. Plana
include roobed porch, Aower boxes. $9.95, Backyard Flans,
Bax 12771, Tucson, AZ 85732

STOP That!| Easy plans lor valusbiles; Thisves
m?ﬂmfgvammm 117430048

TELEVISION ANTEMMA from housshold maierials for
panndes. Linbalisvable recaplion houses, irallers, and mobor-
homes. Plans $18.85. Windco, 417 East San Bemardino Rd.,
Covina, CA 91723

MAKE |ca cream anywhen' Easy recipss and plans lor 8
Fraa lco-cranm Maker, Send $2.50 and SASE to: EH., T780
51 Clair Bed., Lexingion, Mich. 48450

ATTRACTIVE Xitchen Racycling Center. Plana §7.05.
Woodiands Mig., P.O. Box 2818, The Woodlands, TX 77387

FIRST tima offered CATALDG plans, pafierns, insiruc-
tions Tor five unigue WHIRLIGIGS §2. Sharp, P.O. Box 231,
Linwood, M 08221

{Continued on next page)




PLANS, BLUEPRINTS. PROJECTS
M
DESIGNER DECKS very unigue, 12 plans with detailed
frming llustrations. Amateur or professional. §14.55 BAL
Construction, &38 N. 43 51, Omaha. NE 68131

WEIGHT Exercise Maching - Pulley system works fike a
professional model. $40.00 in materials. Complete plans for
§7.95 P.O. Box 4334, Micway, KY 40347

AUTOMATIC CAN CRUSHER Essy build plans $5.00,
manual crusher plans $2 .50 SASE & check of money oroer.
B&S Enginsering. P.0. Box 13, Wabash, IN 48552

SOLAR lood dehydrator) Simple plans, plus rocipes.
£5.00 Tow, 2355 Sycarnom #48, Davia, CA 85818

BARNshop 12'x18" wiih two side sheds sach B'x 16’ plana,
makerial lisd $16.96. JTC, 1332 Idiewild Drive, Tallahassee, FL
aFm

FLAT ROOFS - SAVE 0% Any aize. Easy, sae, loolproo!
method proven 22 years. Details: ROOFS, P.0. Box 27TB4PM,
Lakigh Valley, PA 18001-2784,

BUILD VERSATILE FIREPLACE INSERT. Easy follow
plans sand 514,55, Mall's, 1142 Birch, Cottage Grove, OR
aTdad

PLUMBIMG sxperi's secrels. Save § Mainlsnance, re-
pairs, contracting. §4.95: Crossroad, TEAS Sundown Drive,
51. Petersburg, FL 33709,

BOTTLE cutting, ecodogical, enjoyable, practical. Froe
brochura. Ephrem's Botlle Works, Box 210, Cataract, W1
SE20

LAMPS from old bottles. Complels instructions §7.00.
Peturn Aesources, Inc.. 524 New York Ave., Whitshall, P4
18052

BUILD your own lawn fumiture, picnic table, swing set
Easy| For information send §1 to: C. Enferprises. 1619 South
Hood 51, Rockport, TX TE3&2

WOODSHELVES, Economical, Strong. Storsge. Free
standing. Plana $4.95 Woodshebves, Box 908, Maunt Lawrnel,
ML, DB0S4E

“STRETCH IT™ & canpat 100l thal stretches canpat so wall il

soems llke magic! Owder today and also meceive a FREE

ﬂmm dﬂ-nawumlf manual! Call 24 hours 1-800-626-
B540 Visa phid $30.95 Plus 5.

ADDITIONS Etﬂ:l by Step Planning Guide 3655 fo:
Amarimyatems. Box 143753, Coral Gabdas, Florda 33114

BEST KEPT SECRETS IN HOME COMSTRUCTION. Ouwr
BaoaklstWarkshesls show how 1o save 51, 0000s an consthue-
thon and $100°s every year on heating‘cooling. Lnyouts of
America’s 10 most popular hormes. cost analysis and mare,
5995, Bluaprints avallable. Glen-Tech, 301 Unlon Avenue,
Bax 314, Altoona, PA 18602

HOMEOWNER'S GURDE TO RESIDENTIAL BEFTIC 5Y5-
TEMS Design, Construction, Maintenanca, Repair 850
Roberts Engineering, 510 Brookside Oriva, Exeler, NH
03833

MURPHY BEDS The ORIGIMAL Wall Bed; for "do it
yourssil™ cabanat blsepring; Murphy Bed and BT, A Cabinet
kil brochure, sand $10.00, Dormir Distributing Inc., 6342
Phiflipa Parkway Drive North, Jacksonvilka, Florida 32256

REDUCE STRESS-in gustomer. contracior redationships
Foundations ho ocoupancy. Maximioe relurm an ireestmaent,
[Outiine $1.T5Audio $9.95) Educater, P.O. Box 1, Alden,
Mew York 14004

CASTOLITE Liquid Plastica Crystal clear, colors. For
casting, ambadding, coating, fibarglassing, mpairing and
reproducing with our bold Making Supplies. Catalog §2.00
CASTOLITE, Dapt S1HPM, 4015 Dean, Woodstook, IL
E0Cea.

MOLDING, casting. Make gifts, toys, lures. Creations, Bax
316, Dunallen, MJ 08812 [908) T52-0653.

RUBBER compounds, iechnigues. Make masks, molds,
toys, paris. Catalog, $1.00: Handmade, Box 16713(MT),
Mamphis, TH 381880713,

SAVE Money - Homeownar - Alir-Condilioning Pepair
Guide - Guaraniesd - Fres Details. Total Home Publications,
Dept: M, 1709 Morden Fid, Riverdale, GA 30295-2545

SAVE more cooling for less money, Boos! central ale
aficiency. Easy installation. Free Detaidls. Plans $9.85. Unit
§29.85. BB Technology, Box 5524, Tulsa, OK 74055

DO IT YOURSELF

CREATE Astwood Signa, Plagues, Portraits. How To
Bookbet $0.95. John Morton Signs, 4705 Choccolocoo Road,
Annigion, Alabama 36201

COMPOSTER plans. Easily buill. 55.00. Alkin, Bax BS510,
108 Thomas 5t., Cakville, Ontano, Canada LA TR4

HOME MAINTEMAMCE KITS- tocls, hardware, simpls
Mlustrated instructions. Free calslog. Maintenance Shop,
F.O. Box TEE2 PM-1. Shreveport, LA 71107

CARPET mxpert's secreis Save 5. Buying, installing,

maintenance, repairm. $4.95. Crossroad, TEAS Sundown
Orve, 51 Petarsbung, FL 33708

ARTS, CRAFTS, SUPPLIES

“GETTING Started in Stained Glass "' $1.00. Whitherndrs,
Box 20857, Hanover, Mass, 02339

CLOCK movements, componenis. plans, apoxy, prinis,
door harp suppiies, videos, slencils - over 1500 [temsl
Whiolesaks calalog §3.00 (credited). Steabar, PO, Box 463-P,
Andovar, NJ 0TB21 0483

MEON AT Home Stuy Course. FREE DETAILS. Hotiy
or Start Business. Naon, 527 Myrile, PM71. Arlington, Taxas
PE01E

CLOCK WORKS, beading supplies, rockhound supplies,
it buckias, cut stones. Wholesale catalog 25¢ Eloxite, Box
729, Wheatland Wyoming B2

SHOP guide Tor all Crafs and Trades 145 pages. $12.000
Hew 1o réad the Carpenier's Squame $10.00. Easymads
Quiiting Frama $10.00. Ghange 38¢ into §2.00, Profit $10.00.
Guide, P.0. Box 56, Threa Daks, Mi 48128

SPINART, elecircally powersd cevice for family fun.

eyacaiching
Terra Firma Enderprise. P.O. Box 2211, Garden Grove, GA
F2042

MODELS, MODELS SUPPLES

LIVE STEAM MODELS! 100-KITS, ASSEMBLED, ACCES-
BORIES, PARTS. LARGE DISCOUNTS. Stunning Colared
Catabog 3595 Relundable. Diamond Entemprises & Book
Publishars, Depl. PMN, Box 537, Alexandria Bay, NY 13607
Phone; [§13)-476-1771

FIRING Cannon Moded Plans. Catalog £2.00. Grean, PMT1,
Box B2, Shalmar, FL 32579-0852

YOU CAN WiN 525,000.00 CASHIN
PLAY The $25,00000 Trivia Quizl Call Now! 1-800-786-
2391 $5/min

IN-GROUND SWIMMING POOL MITS mncluding 1 homse-
powas pump and fifer. Litetime Warranty, from §1,89500
501 -7508-8048 collect

ARROWHEAD Making, WHS $29.95, 5+ $3.50. Commons,
Booi 5012-M, Caniral Point, OR 67502

ELECTROPLATING Textbook Electroplate Metallics'
Hon-mataliics. §14.85. Details Free. Tropix, Palm Bay, FL
320080085

73,560 CATALOGS DIRECTORY. Sources For Everyining!
Linted amd Described| $6.85: CATALDGS, Box 14107TAA,
Jackson, M5 35075,

SAVE! Install your own central heat/air system, Compleie,
detailed guida. $11.05 Airpro, P.O. Box 124, Copparhill,
Tennessee 37317

MAGIC TRICKS. JOKES,
VENTRLOOLESM

PROFESSIONAL Magic! Huge Catalog, over 1,000 Tricks
and Books, $4 50 Hank Loa's Magic Factory, Dept. PM7T, 126
Lincoln Stroed, Boston, MA 02111

VENTRILDQUIST Supplies, Instruction.  Inlormation
FREE! Dummy Catalog 52.00. Maher, Box 420-FM, Littieton,
Colomda 80160

FREE! World's Leading Novelty Catalog, 1800 Jokes,
Tricks, Science, Sports, Hobbies Johnsor-Smith, F-O01,
Bradenion, FL 34206-5500

F1D0.00 DAILY Repairing Major Angitancas. Video Course
used w—mmmmmmsm
B56-T

CONSERVE Waber Plans. Maboral List. 51200 Water
Riecovery System, PO, 18355, Minnaapolis, MN 55419,

MILITARY Medals Catalogun $1.00. Subscription Yearly
$8.00, Varnon, Box 1550PM, Wildomar, CA 92305-1580.

BELT BUCKLES for coins, stones, jewelry mountings, cul
wlonas, clock works, ‘Wholesale calalog 25¢. Eloxite, Box
T2, Wheatland, Wyoming 82201

FLAG CATALOG - US,, historical, imternational, accessc-
ries. §1.00 shipping. Browss ‘'n’ Buy, Box 504-MT, Bohamia,
NY 11T1E-0504,

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.
Free Fush Sketch. Stadsi, 57 Leroy St
HY.C. 10014, (212) G20-2290

m mmwm
mare foogs worldwioe than any olher! Faiches 35, Has
lmm‘rnm.mu mmm
Salisfagtion! Deseri Graphics. Degt. B, P.O. Bax 4728,
mm'hmm«!m

ANTIOUES, RELICS, INDIAN GOODS &
CURIOS

FREE List to Serous Collectors, 300,000 indian Artifacts,
Spears. Pots. 50,000 Minerals And Fossils Caddo Trading.
Box 663, Muriressborn, Arkansas 71958

STAMP COLLECTING

WOW! 50 All Difterent Genmany for only 25¢. Super
colleciion of genuine Garman commeamaralives, definitives,
mir rralle, Righ values. Free big catalog. Also fine stamps
from our spproval service, Buy what you like, retum balance
promptly. Send 25¢ Ioday. Jamastown Stamp Compary Inc..
Cepl. AT1PM, Jarnastown, WY 14701-0013

STAMPS - Making monay collecting stamps. Guide shows
how b bagin, wivers (o buy, sell, how to gl most money.
Learn why pricea may skyrockst scon. $3.85. MITCHELL
QIFTS, P.O. Box 23, Wakefield, Rl (2830

FREE sample plus catalog. Jefferies, 3480 Middiabelt,
Wost Bioomfield, MI 48323

50 DIFFERENT (0id LL5. batween: 1561 and 1538 - §1.00, Ed
Roush, Box 3734, Mansfield, Dhio 48007

OLD UG stamps on approval. Sharman, Box 1535BE,
Philadslphia, PA 13111

“IMYERTED ERROR" + 100 Ditforent United States, 50¢
with approvais. Luray, P.O. Box 7088, Silver Spring, MD
20007

LIOUIDATING Tremandous O Accumulation. Bangain
Lists Frea. Alatalo, Maynard, MA 01754

STAMP COLLECTING AND INVESTING! VALUABLE
BOOKLET, $3.00. CLARION, DEPT. PM, BOX 888,
MEDFORD, MA 02155,

DHE] Twol| Threa! Cent Stamp Approvaks,
Catalog, Klosier, 4184 523nd 51, San Diego, CA 82105

"INSIDERS Guide To Photography For Absolute Bagin-
ners.” Ses “Publishers Mari

PLAYS, SONGS, MANUSCRIPTS

$1,200.00 Cash Prize. Poams Wanied For Mew Songs -
Racordings - Publishing. Broadway Music Productions, Box
TLIB-FM, Sarasotn. FL J4ITE

VIOLIM, GUNTAR, efic, making materiais, accessories,
books, Catalog, §1.00. Infemnational Luthiers Supply, Box
S8036T, Tulsa, 0K T4168

ACCORDION Top Brands, Cordovox. Buy Direct Tremen-
dous Discounis. Trades, . Free brochura, PM,
Accordion-0-Rlama, 16 Wesl 15th Sireet, New York, NY
10011, Phona 212-675-6080

ACCORDIONS, CONCERTIMAS, Button boxes, nanw, used.,
repairs, trades, credit cards. Castighons, Bax 405, Warren,
Mi 48000 Catalogs 313-T55-6050—800-325-1832

GUITAR CORRESPONDENCE COURSE For informatian
23014 Cuall Shute, Spring, Texas T7388

INSTRUMENT Kils! Bulld Appalachisn and hammansd
dulcimers, banjos, mandoling; even harps, harpsichosds
Froe Catalog. PM Hughes, 4419 Wesl Colfax, Derver, CO
BO204

READ MUSIC IN DNE EVENMING. Ona hour Instrucionsl
witiee, LBarming reading and timing for all instrumants. New
approach makes i simpie for all ages| $32.45 ppd.
Ridgerunner, Departmant PM-102, Box 122115, Fort Warth,
Tazas TE121.

CUSTOM GUITAR BLUEPRINT, Full Sie Scale $5.99 Parts
List included. Check, MO. Guiters, 54 Walnut, Eigin, ILL
80123, VISA, MC (TO8) 331-070T.
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SCHOOLS

HOW TO ACCOMPLISH ANYTHING YO WANT N LIFE.
Froe Dwtails. Jackson Enterprise - PM, 11 Cenisr Stresl.
Newpor] News, VA Z3606

INVESTMAATION CAREER. Quick homa study. Bacome a
professionsl. [B00) 272-5680.

UNIWVERSITY DEGREES Withou! Classeal Accrediled
Bacheiors, Masier's, Doctorates. Fres Revealing Facis!
Thorson-PMT, Box 4TOBBE, Tulsa, O 74147

MEOW, Course Wiih Fres Video! Neonics, Box #410,
Arlington, Virginia 22204

!EEGMMEWMHWM&“

Corraspondence Diploma Courses. Granion
MMMM&MMTMW%
13

NOMRESIDENT UNINERSITY DEGREES. Bachelor's, Mas-
for's, Doctorates. Accredited, inmpenshve, tast. Credit for kit
axparianca. Free sidesn page bookiel Or. John Gear, P.O.
Baox 826PM, Benicia, Ca. 84510, 1-800-835-8535.

LOCHSMITHEMG, Univarsal School of Master, Correspon-
danca and Shop Tralning, Box 214652PM, Sacramenta, CA
a5821

RAMESTHESIA, Radionics and Dowsing, Books, Courses
and Equipment. Elecironlc Homosopalhy Equipment. lius-
irabed TH Page catalogue Free (air mall 3 doliars) Established
over 40 years. Bruce Copen Laborsfories, Highfield,
Danshill, Sussax. England AH1T TEX. Tal-0825 790214, Fax
DEGE-TRO0ET Telex FE34E

FIANG TUNING PAYS - Plano - Edectronic organ
Lasarmind pasily 81 home. Frea bookiet. Niles Brysnt
Schoal, PO, Box 19700, Sacramenio, CA 85818

POBY OFFICE CLERK-CARRIER TEST. Gat the book on 1.
‘Weritian by & guy who ook the test twice & scored 100's both
times. 30 dey Money Back Guaranies. $30 oo Brilligm
Ecucaiom. P.0. Box 1858, Evanston, L 60204

EXTEMSION And Poat-Graduste Awards in Philosaphy,
Ar, Science, Botanic, Medicing, , Aadionics,
lﬁmnmmﬂumlr—[ﬂm}tlimm
aie). Registar, Sussex College of Technology, Suite 2300,
365 Canal Street. Mew Orisans, LA 70130, Telephone - T08-
B23-T407 FAX: TOS-EZ3-1880

LEARN Homosopathic Medicine of Naturopathy from
Internationally Accredited School, to Professional Deploma
standard. Other courses Distetics. Radionics. Established
1981, Prospecius Fres (sirmadl 2 Dolarars) BRANTRIDGE

SCHOOL. Hightiskd Dwnshil Sussas. England
AH1TTEX. Tolox 95248, FAK DEQS-TO00ST, Tel DE25-TO0214.

HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTHLY
PAYMENTS. INFORMATION FREE. EST, 1897. CALL 1-800-
Z28-5600 OR WRITE AMERICAM SCHOOL, DEPT. #3458, 850
E. 56TH 5T, CHICAGO, IL 60837,

ACCUSEARCH Specializes in Thorough, Prompd, nes-
pansive Palen Searches 1-B00-998-5498.

SERMIS inguiries, call Davison & Associsies for develop-
mant, patanting and lioknaing asaistance. Fres information.
1-B00-67T-6382.

SOUTH FLORIDA JOB OPPORTUNITIES: For curmant lists
sand $17.85 to: Mchins & MeCoy, Sulte 300, 1887 North
Federal Hey., Hollywood, Flarkda 33020

ROCKY Mountain Employment Newsietter! Curmant open-
ings-All occupations-Western US. Fres delsils. . 703 5
Broadway #1001, Demver, 0O BO209. (303) S88-6TOT

OUR HEXT AVAILABLE ISSUE:

REBUILD KUWMT, &fl pocupationa. $100Mr, $12006dey.
Mo incoma tax. List of Amencan comgpanies hiring, applica-
tion, inlormation, $9.85. Recomnstructionn Clearnghousa,
Box 208, Westminster, VT 05158,

U.5. AND OVERSEAS JOBS Best opportunities nowl
Joba. Box 8308, Siver Spring. MD 2080T.

JOBSXKUWAMT List $8.85 Wall Strest Enlevprises. Box
ATT, Wall Street Station, NY 10008

JOB HUNTINGT Technigues, Strategies; Booklet 520
Frea info. SASE. POB 547, Rhinaback, NY 12572

REGISTERED PATENT ATTOAMEY. Free Information
Halvonik Offices. PATENT SEARCHES, APPLICATIONS.
1-800-8T6-BET0.

FREE protection forms and information kit Afiliaied
Invenions Foundstion, 1-800-525-5885

REGISTERED PATENT AGENT Laurence Shaw, PhO.
Physics Cornall, Technical snd non-iechnical products.
Aeasonabile rabes. (B0T) 2774905,

PATENTS. Wm. Scolt Ramsey, 5253 Even Star, Columibie.
MD 21044

PATENTRMDERS: the leader in prompt, professional,
AFFORDABLE pateni and trsdemark ressarch. FREE de-
tails. PatertFinders, Sulte 185, Mail Stop 30, 3220 N. Streat,
HW._, Washingion, D.C. 20007

LEE'S PATENT SEARCHES, Speciailzing in Litility Pa-
snts, Atordabi, 1-500-548-3066.

INVENTORS: Free Intormation on offering your irvention
for sala. Kessler Salss Corporsfion, G-5-IW, Framonl, Ohlo

OVERSEAS, 1o $1,000 dallyl FREE list. INCPO, Box 585,
Deartorn, M 48120

INTELLIGENCE JOBS. AN branchas. US Cusioma, DEA
sic. Now hiring, Call (1) B05-962-8000 Ext. K-20024

GOVERNMENT JOBS $18.412 - §50.902r. Now Hirng.
Your area. Call (1) B05-962-8000 Exi, A-20024 for lstings.

EASY Work! Excedlent Pay!| Assernble Products Al Home.
Cabl 504-541-8003 Ext. 5038,

OVERSEAS .. . £30,000 - 575000+ Free Raport!
Employmant, Box ST30-AT, Lighthouss Point, FL 33074,

ALUSTRALIA WANTE YOUI Big Payl Transportation| Naw
Employmani Handbook—§3.00, Infernational, Box 5TH0-AT,
Pompano Basch, FL 33074

33552 Woekly Asssmbling Our Products Al Home. 1-800-
3004 | (415) 422-2514 (Message).

TERMPAPER assistance. 19,278 papers avaidablal 308
page calalog—rush §2.00. Ressarch, 11322 idaho, #208MK.
Los Angeles, 90025 Tol-Free Hotline: B800-351-0222
[Califomia: 213-477-8226)

INVESTIGATOR: Techniguesinstruction 200 Fages Box
5068, San Malso, CA B4402

FREE COLLEGE TAPE External Dogroes BusinessPublic
Administration Law Graduste-Undergraduate Finsncisl Ald
{BO0) TSS-0005 Extension 617, LaSalle University,
Mandeville, LA TO470-4000

PARALEGAL GRADED CURRICULUM. Approved home
study. Mosi sffordable and comprehensive. 100 years of
lagal training. Free catalog. (800) 826-9228 BLACKSTONE
SCHOOL OF LAW, P.C. Box 571448, Deparimant P, Dallas,
TX TE28T.

BECOME A PARALEGAL HOME STUDY. FREE CATA-
LOGUE. BOD-362-T070 DEPT. LH1IT.

QBEY Goaped Or Burn. 1127 M.E. Fifth 51, Ocala, FL 32670

LOCKEMITHING, MY WAY! COMPLETE, THREE VIDEDS.
SELF EMERGEMCY SERVICE MAKE PHOMES RING FREE
GUARANTEED. ALL TOOLS AVAILABLE. STUDENT CER-
TIFICATE AMD FIRST VIDED $50.00. LOCKESMITH CO., 4301
S.W. 31 DR, ROLLYWOOD, FLORIDA J3023. 305-081-8181.

KARATE lsarn Irom master ingtructor 2 he. video $27.05.
Panda Productions, Box 2426, Peioakey, Mich 43770

FULLY APPROVED UNIVERSTY DEGREES| Economical

life axparience crodits (5000 enrolied sludents, 400 Teculty).
FREE WNFORMATION—Richard Crows, MD. (Harvard),
President, Columbia Pacific University. Deparimant 2E88
ummmmnﬂ_mmjarlm:mm-
011%; Califormia: (B00) 552-8522; or [415) 4549-1650
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PATENT IT ECONDMICALLY Frea details. Licenssd since
1958. Raner Associabes, 2008 Fondulac, Richmond, WA

paere]
WORK DIRECTLY WITH
un“’

WITH thirfy-one ymars | engineerng and  palent
ENDENSNCE. -?'u'i'um
and DEVELDP your ices wim the experence of an expert. Call
o wrle for free CONFIDENTIAL
INVERTION = 104 PAGE BROCHURE o
Irehumiry. Fans, Oversess Production, Proiypes
Aesparch Fisadly featabie Ao ging and
Tacomarks LESS THAN ONE TO WS

PATENT AND DEVELDP Your imvention. Registersd Pal-
ent Agent and Licensed Professional Enginesr. Send lor
FREE PATENT INFORMATION Evary imvenior Shoubd Have.
Richard L. Miller, 12 Parkside Drive, Suite-M, Dix Hills, NY
11748-48T9. (518) 499-4343

IMVENTORS! Can you pateni and profi From your idea?
Call AMERSCAN INVENTORS CORPORATION for free infor-
mation. Cheer @ decade of service 1 (B00) 338-5656, In Canada
call (413) 588-37TEL

LEARN how bo oMer your Invention lor saka of licenss. Fresa
bookiet cutlines procedurss, royaity rales. rPequeremants.
Kesaler Sales Corporation, C-5-F1, Fremond, Dhio 43420,

RECISTERED PATENT ATTORMEY Donald A
Kattlestrings, 414 Hungerlord Drive, Rockille, Maryland
20850, 1-800-T40-62186,

Developemiant Feapresantatig,
1t P, Bulte 3815 Woobworth Building, New York
City, Mew York 10278

INVENTORS: Call TLO) for iree informateon 1-B00-488-
T200 24 howrs'diy - UFSACansa

INTERMATIOMAL Specialiies—America’s Technology
Store, RZ Box 48, Hermrin, liinols 62948, Mo charge to
Irvvmnitons

INVENTORS! Your firal stap is important For Free advice,
call Advanced Paient Services, Washinglon, DC, BIO-458-
0352

INVENTORS! Call IMPAC for free information kit, USA/
Canada; 1-800-225-5800 (24 Houra').

REAL ESTATE FOR SALE . .. Hunling & fishing netreats,
lako & river camps. all typas of wildermess properties . . . Call
of write for our NEW FREE CATALOO showcasing thou-
sands of real astale valuss nationwide! UNITED MATIOMAL
REAL ESTATE, 4700-PM BoSeview, Kansas City, MO 84112
Ph: Tioll Froe: 1-800-538-1020.

GOVERNMENT HOMES from §1 (U repair). Dalingusnt tax
proparty. Repossessions. Your anea (1) BD5-062-8000 Exi
GH-20024 for current repo lkst.

PROPERTIEE, 1111-ME Sherman, Cosur d'Alsne, idaho
83814, [208) BA4-B161.

ARIOMA Ratirermant snd vacallon propadty under $1.000.
Sand $5.00 for information packsl Wallah Ressarch, P.O.
Box 775, Benson, AT 5603

GOVERNMENT LAND DPEN TOD CLAM, 20 to 40 acre
locations svailable for $20 gowernmend fes in Alaska, Arino-

Torms and teleghone halphine send §20; or far more Informar
WA 98362

ichnn, niew progects. Wa submit 1o industry.
Call 1-B00-288-DEA.

HEW TOY IDEAT Toy Co's nend innovative products. Do
you hav tha next blockbusier? CALL ENCEL §12-834-1200,

REPOSSESSED & IRS FORECLOSED HOMES svailsbile m
bedow market value. Fantastic savings. You repair. Also SAL
baiiout properties. Call (805) 882-THES Exd. H-1708 for repo
list your area.



BUY IT WHOLESALE

BELTS, Buckles, Hat Tacs, Jewelry, More. Complate ling
fest sellers. Big Profits. Complete dealer set up. Codor
catakog §1.00. Anchor, Box 3358-PMA, North Providence, R
rech )]

EARN MONEY saling Gold and costume jewsiry, mngs,
watches-Buy Direct. 130% Balow Retall. Catalog §1.00
Anka-PM, 40 Froewny Orive, Cranston, Rl 02920

400,000 BARGAINS Below Wholasale: Mary Free! Ligul-
dallons . . . Closaouts . . . Job Lots . . . Single Samples. Free
Details, Barganhunters Dpportundtes, Box 1408-4, Holland,
Michigan 43422,

CLOSEOUT Jewsiry & CraM Supplies, (Catslog 25¢).
Roussets. 107-1631 Dow, Arilngion, MA 021747199

PLASTERCRAFT _.. Profitable Howe Business 3000
mmmmu Lymmatie, 62510 Martpark, Mentor,
(Orhig 44060,

FREE information Staries & Allernaior Rebuiiding. Box
432, Seymour, TH J7BE5

FREE Brochurea. Fepair Air Condifioning, Ralrigaration,
Gas Heating, full instructions. Doolco, Ime, 11252
Goodnight, Dallas, TX 75226,

VACUUM CLEAMERS "Discoun Prices” Mew Rainbow
BA09.85, Wirby, Filter Queen, Tri-Star, Panasonic, Royal,
Oreck, Datails: ABC Vacuum Wanshouse, 6720 Bumat-PM,
Austin, TX TETST. (512) 456-TH43.

ADVERTISING AGENCES, ADV. SER.
MANING LISTS

MAKE EXTRA MONEY DURIMG YOUR SPARE TIME! Eam
weekly commassions showing our axciting line of Calendar,
Pans and other populsr Advertising GifMa. Prompl personal
sarvice from AAA-1 firm. Our B2nd year. No expriancs

No invesimeni or Collections. Sel your own

hours. I'-ull Time Potentiall Write to:

mmmmmmmm
LY REPAIRING SMALL CRACKS N WINDSMIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-826-3523 (US/
CAMADA) DR WRITE: THE GLASS MECHANIX INC_ 10170
WW 47TH 5T SUNRISE, FL 33351

RECYCLE METALS. NO, NOT BEER CANS! Easy 5458
weekly! Free information. Fecycler, Box 1214, Franklin,
TN 3T065-1214

HYDRALLIC JACK REFAIA MANUAL, CATALDG $10u00,
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEKAS TRS20-4157

PUAND Tuning quickly lsarmed wilh homs study coumnes.
Diploma granied. American Tunéng School, 17050 Tedler
Dirive, Morgan Hill, Calif. 85037,

§40,000 OM 4 ACRE! New Hydroponics - inexpensive,
pleasani, practicall Free information. Robin's, Box 1214,
Franklin, TH 370651214

LEARM Bewing Machine Repairing Men, Women
Lucrative Profits. Gresslin Correspondence School, Box
510d, Spencer, lowa 51307,

VEMDING MACHINES, Mo selling. Aoutes sarn amazing
mﬂmm Parkway Corporation, 1830
PMEB Grasnapring Drive, Timanium, Maryland 21093

ACTIVE NEW OPPORTUNIST MAMES! GUARANTEED!
FAST DELIVERY! MINED STATES! 200°910; 500:315; 1000/
525, DEALER'S CO-0F, BOX 526-PH, GRIFFITH, IN 46318,
1-800-992-0405.

FREE SAMPLE! OPPORTUNITY SEEKER/MLM MAMES.
WRITECALL 1-{800)-528-TOS0. VENTURE-LP, BOX 336,
RIVIERA, AT BB44Z

THIS 1S A SCREENED ADA
LI'H’w.th-mMﬁmﬁ-MMFwM
Additional $50.00 Par Adwertiserment You Can Order Our
amnmmmwnmm
BT

+

HEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%
PROFIT, Froe infermation, Growbiz. Box 306-M7, Seminary,
ME J54TS

P.l.m"rlt, Fulk-time. introduce mvolutionary product,
Immadiate and on-going incoms. 1-BO0-ETE-0050.

MANE MONEY [N SPARE TIME. As a subscription sales
represaninlive for aading natonal MagArnes, you can aarm
genarcus commissions while leaming the art of selling.
Instructions and supplies will be st to you free. Send this ad
with your name and address 1o: POPULAR
Depl AB-L. 250 W. 552h S0, Mew York, NY 10018

ALUMINUM SCRAF - Recycle Yoursell - MAKE UP TO
$25.00/POUNDI FREE Infarmation: industrial - PMT21, Box
127, Alexendria Bay, New York 13807

TAKE PICTURES for profit. Camera Ventures. Box 771,
Lamai, CO 81052

MAILORADER Books. 1,000% Profil Selechon, Box 1140,
Ciparwater, FL 34617

$500.00 FROM OHE SACK CEMENT] Pacture Proal,
BRINCD, Box 1092-M, Hesperea, CA 52345

MAKE Aubber Stamps. Highly Profitabie. Free deipds.
Stampar, POB 22609 (GX), AX Tampa, FL 30822

PRINTING PRESSES, FUBBER STAMP
OUTFITS

IMPORT-Expor opportunity, profitable workd-wide, mail
order business from homa, withou! capltal. We ship plan for
no risk axamination. Experience unnecessary. Free Report.
Madlinger, Dept, K204, Woodland Hilts, California 91367

LET The Governmeni Finance your small businesa
Grantsfoans to $500,000. Free recorded message: TOT-2439-
8800 (KZ3)

HOME Assambly Work Avaliable| Guaranteed Easy Mon-
oy Free Details! Homeworker, Box 520, Danvilke, NH 03819

F1804 MONTHLY Buysell used cars (spare-tma) FREE
Detaits. Autonet, 507 Oak Drive, Friendswood, T TT546

BIG PROFITS] REPAIRING WINDSHIELDS and plate
glass. $70,000 yearly, Call 1-800-241-4527 for FREE datails
Glass Technology, Inc., Depl TP, 434 Tumsar Dr., Durango.
GO 81301

RUBBER slamp supply calalog. 5100 deductible first
ardar. Star Stamp. 1720 M. Marshifield, Chicago, 60822

BARCO Type Founders, Type and Rubber Stamps cata-
logua. Mall §2.00 refundatde on firsl order. P.O. Box 1011,
Bensenville, 53106

PRINTING Pressas, new and used supplies List §1.00:
Tumbaugh Printers Supply, Mechanicaburg, Penna 17055

TYPE for printing and stampa. Catalog $2.00 deductibla.
Duaker City Typa, A.D, 1 Box 134, Honeybrook, PA 12344

PRINTING SUIPPLIES, PRINTING

BUSINESS FORMS, LABELS, ENVELOPES. FREE ILLLIS-
TRATED CATALOG. BOX 25, RONKONKOMA, NEW YORK
1

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewelry, Goid Teeth, Rings.
Diamonds, Walches, Siboer, Platinum. Mail Artickes Today.
Free gilt with inlormation. Chicago Gaold & Precious halals,
10 Sguth Wabash, Dept 1158, Chicago, B0603

TAKE NO CHANCES. Deal with oldest, most rellable fiem
In oid gold business. Established in 1934, We buy Gold,
Silver, Patinum, Dmmonds, Highest Cash. Froe informa-
tlian: Foss indusires, 29-A Esst Madison, Chicago 80802

ROLEX PRESIDENT/SUBMARINER Exact Repdicas. High
Quality. Low Price, Brochure. 1-800-553-4334 2d4hrs.

BUYING Gald, silver, forklift contacts, sitver solder, goid
and sibver coina. G.F., RGP, gold pleted alecironic scrap
and eyeglass frames. AL Refiners, 52 Myrtle 51, Elizabelh,
M., OT202. 808-153-5048.

£295 DAILY "CHROME PLATING" Aulo Paris, Moborcy-
ches, Inupuﬂrl.nu; (Free] Information: Chrome Plating,
Box 2285, Waldor!. Maryland 20604

14,947 HONG KONG-TAIWAN Products Cheap. Small lota
Some samples free. Harbor, Box 1T19PMT, Yuba City, CA
95902

LEARN to Clean/fepalr FAX MACHINES, Huge new mar-
ket! Earn $85hour. No expeviance necessary. Free details
call 1-800-537-055% or write 1o: Viejo Publications, 4329
Founimn Avenws, Dept PMFX, Loa Angeies, Calilornia
SO073.

MAKE Mail Millions Quickly, Salling Books! Fres Detsils:
GCI, Bex 1430-P)X), Woodbridge, VA 22190

3500 POSSELE weekly. Free info. Sell sddressed
stamped anvelope. P.O. Box 1447, Medford, M., 08055

BE YOUR OWM BOSS - Booklet Explaing How To Start
Your Cwn Business. Send §3.95. HandyWorks, P.O. Box
249P00Y, Tonnant, K OTTEL

FREE POPCORN SAMPLES! B8 FLAVORS! T5% COMMES-
GIONS| 10005 LEALS! 1-D00-837-44341

THE Liitimate Chair, {camping, fishing, parades, concaerta)
Profitabde investmend. Mare, 12781 M. Meadview, Tucson,
AL BETIT.

BUSIMESS SUCCESS $15 SEED MOMEY. Fres Inlorma-
tian. Bro Company, 15 Weatshone, lske LakMotie, VT 05463

PROJECTION TV Commaricial Quality Lenses, Screens,
Cabinet Plans Direct From Manufacture Since 1978, 52 00
Giant Screen TV, 4748 Pine lsiand Rd., Dept. PMT. Matlacha,
FL 330049 Phona 813-283-0011.

24 LAWH FURNITURE. ATTRACTIVE. EASY. PROFT-
ABLE. DETAILS §1.00. “LUMBERCRAFT", POB BTPMTR,
TOWANDA, PA 18848

90,0007 Appliance Sarvicingl Coursa, Fres Video ! Appli-
ance, Box 4410, Arlingion, Virginis 22304

“MONEY " Lucrativel [Free Booklet). Sources,
PM-T Box 281332, Davie, FL 333209

30200 From Square Foot Plywood. [Huge Demand)
Rgvealing Proof §1.00  (Refundable). Woodwin,
Bridgawator, Mass. 02324-2209

$1.000 WEEKLY AR TOOL REPAIRING. Instructions,
Pt and Tools Wholesale. Free Detalls. Box 534, Wichila
Falls, TX 76304

VINYL'S whare the money is| Professionally repair, recol-
of furniture Quick, sasy, Two 520 jobs & day earns you
§$1,000 & month. Homes, cars, oMices, restauranis. Slan
samning In a few deys Details free. VIP, 2007 Monibrose,
Chicago 60618

START A Millign Dollar mail order business. Wa drop-ship

daiivery. epportuni-
ty. Frea Book SMC. 9401 Da Solo Awenue, Dept. 20-31
Chatsworth, CA 813114851

$4,000 WEEKLY helping United Siales governmant No
axparience. DETALLS 1-813-620-5473,

AUTO BATTERY RECOMDIMONING! (EASYT. EARN
HUNDREDSS WEEKLYI! TRADE “SECRETS" REVEALED|
(FREE) INFORMATION! BATTERY OUTLET, BOX J300PM,
HICKORY, M.C. 266003-3300.

MAKE High Profit, Hot Seling License Plates, Signa.
Vacumagic, POB 24886 (GC). Tampa. FL 33623

BIG MOMEY REPAIRING AUTO WINDSHIELDS. Suppdies
and Information. Grubbs Glass Patch, P.O. Box 243,
Monticelio, AR 71655 1-800-243-2213

BUMPERSTICKER Printer. Chsap, simple, portabls. Fres
detalis. Bumpar, POB 2IT9 (GC), Tampa. FL 33622

{Cantinued on next page)
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BUSINESS OPPORTUNITIES
m
making secret, he disability consullant. Free booklet, 402-
9787875,

§500.00 HOURILY Taking Photographs For Mal Mo axpari-
once nesded. Free Raport call recorded message: (303) 674-
B85

B200 - 3500 weekly - AT HOME! Mo gimmicks - Detalls
FREE! Homeworkers-B, Box 32387, PBG, FL 33420

GET RICHI! Sacret law smashes debis - brings Cash,
Credill! FREE raport!! Wealthkit®, Box 32308, PBO, FL
33420

§300.00 PER DAY for MAILING LETTERS! Dotails FREE!
Moneymakers®, Box 12368, Paim Bagch Gardons, FL X420

BATHTUE REGLATING, product sakes, senice and train-
Ing. Call Unigque Coatings Corp. (404) B45-0072

MAKE 350HA WORKIMNG EVENINGS OR WEEKENDS in
your own alectronica business. Send for fres facts. MJEP
Industry, Box 531, Bronx, NY 104871-0208

FREE ovar 100 reprint reports when ardering profitable
mailorder sacrets reprnt manual (all alrmailed) $5 cash,
ProAmerica. 3 Tanyfron. Degarwy Gwynedd, LLITBYF
Berttain,

EXCELLENT OPPORTUNITY! Start hghty profitable homa
business immadiataly! Very sasy! Frea delails Homalifa,
Dept. 120, P.0. Box 450248, Garland, TX T5045-0248.

LEARM how 1o organize and manage profitable REAL
ESTATE PARTNERSHIPS. For complete package send
£2500 o Onix Enderprises Lid, 54 Heaslip Temace,
Scarborough, Ont. Canada M1T W8

MAKE Monmay in your spare time. Free [nformation.
Andrea’s, 26480 Aaron, Euclid, Ohio 44132

WANTED: motivaled Individusls interestsd in excallant
Ihosmei-bised bussness 1-303-247-0053.

mmmmmmm
Amazing Fecordng 1-800-446-5765 §2.65/min.

#1 MOMEY Maker Spare Tima! Mo selling! Mo inventory!
Publicly documentad income to $20,000 in seven waeals!
Free audio cassetis and report reveal evarything! Write: Real
Money, 206-KPM North Signal, Ojai, CA 93023

$1,000°5 POSSIBLE, FREE. Stamped ervelope: Progress.
Biox 53244, Los Angeles, CA 90053,

OPERATE HOME BABY SHOE Bronzing business. Poten-
tial unfimited! kis, Supplies, Blore Displeys. FREE informa-
Gon. 1-H00-635-3431.

MAKE §15000 MONTHLY! Easy. Mo investment
MeDowell, Box 5529-A, Diamond Bar, CA 91785,

PLAND TUMING Acaderry, 12717M Garmania. Alssarder,
AR T2002. Tuning. Repalring, Rebuliding.

MO BULL! Explosive new homabased business. Real
legitimate, high profit opportunity. FREE details. Venture,
1604 13h Plaza. Lynn Howen, FL 32444

MAILORDER OPPORTURITY: Start profitable home busi-
ness without experience or capital. Information free. Mad
Ordar Asscciabes, Depl. THY, Montvala, MJ 07845,

EARN 5500 WEEKLY malling letiers. Froe Datalls. Omega,
Baow 4300-A, Wast Caving, CA 01791,

1000% PROFTT] Publishing And Marketing Your Own
“How-To"' Repons. Free Detalls. Dame, Box 25, Carfiervilia,
Montresl Canada HAK 204

HIGHLY PROFTTABLE! SECRETS OF COMCRETE STAT-
UARY AND MOLD MAKING BUSINESS REVEALEDI Fres
Defails. Henderson Publishing, P.O. Box 378-Al
Bourbonnals, L B0514

$1200 Weakly Recycling Catalytic Corveriors, Compuber
Components. Preclous Metals Unigue, 2367 East B840
Gouth, Sandy. Utah 84092

RECORD VIDEOTAPES ... Al Home 35000 Monihly
Possible, No Pomography. Free Details. Write: CMS Video

Company, Dept. 17, 210 Loma Square - #1683, Birmingham,
AL 3516

MAKE Bl MONEY REPAIRING CRACKED WINDSHIELDS &
Plate Giass. Up o §75.000 yearly! Call TOLL-FREE USA &
Canada: 1-800-321-2587 for valuable demonstration video
and FREE report. Glas-Weid Systerns. Box STSED, Band, OA

$100 AN HOUR PROCESSING FHA REFUNDS. Money-
back Guarantes. §29 85 or SASE: North Everett Press, 1702
Hoyt Ava., Evarott, WA SE201

MAILORDER PAYS BIG. 51,000 DAILY possible, spare-
time. FREE detadls, Alzatex-M7, 8500 5W 213th, Algha, DR
groar

$400.00 DAILY froem your lebaphone anawering machingl|
Maver taik 1o anyona! CommTech-8, Box 32358, Paim Beach
Gardens, FL 33420,

AS SEEN on T.¥. Earn a good manthly income processing
FHA mortgage relunds. Only Serlous inguies Pleasel (1-
BO0-235-5340)

FLOWERSTANDS 51,000 nat, Holkdays, Weskends. Com-
Plete information, §10; P.O. Box 93, Saddisbrook, M 07652

FREE Subsacriptiohs 1o ovar B) magazives, kst §5.00: C,
Kadrerski, 15 Hilltop Acres, Yonkers, NY 10704

MEWS PAPER HOLDER for enirance'siorm doof. Easy 1o
maks. Send 3400 NPH, P.O, Box 17408, Milwaukea, W
EXN7T

BECOME A REAL ESTATE APPRAISER. HOME STUDY.
TURE. S00-362-7070 DEPT. RH1ZT.

MAKE HOMEMADE BOOKLETS. |'ve sarmed §1E7,000
with mine. Free information. Falcon, P.O. Box 5320,
Sevigneille, TN 37064

FLYING ROBOTS, robotic aireraft business - RPY. info §4.
Photos §8., VHS tape $29. Chapy Conporation, Sherra Madre,
CA S1025-0601, [B18258-2029)

MOBILE LAWM MOWER BLADE SHARPEMING. For infor-
mation §5.00 SASE. Mr. Sharp, Suite 325, X348 Monroe Ave.,
Rochester, HLY. 14518-5581

“900" PHONE NUMBERS lor lease. Only $25'month. Call
1-000-E54-4040 Exl. 28 [S2.00'min)

MAILORDER SECRETS THAT WORK! Complets report
only §5 T-Publishing, 206 Commercial Ave., Suile 107,
Anacories, WA D821

HUMAN PERFORMAMCE BRINGS
WEALTH, POWER, SUCCESS! GUARANTEED! Parsonal
Development, Box 177448, Planmation, FL 33318, 1 (B0 552-
1998

DISCOVER "instant Madlorder,” | make §1.000 daily ,
you can foo! (Fres) report: Owen'PMl, Batile Grownd,
Washington B8E04-D010

GET PAID for somelhing you do and others aimeady do.
(@13} G20-5473.

MEED HELP Figuring tha Cost of your Advartisomont??
Call us at 212-849-3167 or send us 8 FAX (212-586-5582) and
mumﬂum'l&hm

225 DALY “CHROME PLATING™ Aulo Parts, Molorcy-
cles, Inexpenaive, Easy, (Frea) information: Chrome, Dept. A
Bicoe 2285, Waldorf, Maryland 30604

PROFTABLE Godd Foll Printer. Personalize business
cards, pencils, matches. Froo details. Gold, POB 24908 (GG),
Tampa, FL 3623

RECHARGE Personal Copier and Lasst Printer Carridges
Inatructions §10.00. ZTA Sarvices, P.O. Box 1311, Hurst, TX
TH053

HIGH Profita With Custom T-5hirts And Caps. Transfer
machings. supplies. Pross. POB 22808 (GG), Tampa. FL
33623

INCOME DESCOVERY. Famaus PhD scieniist reveals high
Incoma discoveries can use 1o achisve waalth. Fres
Facts: F. Joyce, Dept. PMT 3122 E. 65th 5L #301, Imver Grova
His., MN 55078

FREE Busiress Plan. Own Your Own Maborder Business.
Mull Merchandiss Co., P.O. Box 22121, Clive, 1A 50325
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HOMEMAILERS neaded! §1,0008 monthly. SASE: Lintel-
1PM, 50 East Shuman, Suile 200, Naperdlie, IL G0563.

£200-3500 WEEKLY, assembly, clerical Homework,
T2T2A Broadway, Tucson, AZ B5T10

EARN 5500 WEEKLY maiing lattors, Free Details. Dmsga
Box 4300-AM, West Covine, CA 81701,

ADVERTISE FREE in 21,300 Magazines, Newspapers.
Radio and Television Stations. Guarantesd| Direciory $8.85:
FREEADS, Box 14107TDA, Jackson, M5 19236

T MONEY MAKER'S DIRECTORY. Most complete
direciory wvar, lists 100's of sources for making big maney,
securing loans. grants, credit funds, etc. Send 510 1o: Azoth
Entarprisas Dwractory, 123 W. Hampden Ave.. Suite #2368,
Englewood, GO 80110

TOYS Money Making Opportunity. Send SASE for infor-
mation o) Aay Toys, P.O. Box 665, N, Andover, Mass. (1845

FREE DEMO VIDED shows amanmng new, sasy-lo-use
sysiam for engraving/cardng amy cusiom design on wood.
ghass, matal, carsmics, stone, porcelain, bore and most
other surfaces. Call Paragrave Comporation foll-iree af (800}
624-T415 or (801) 225-8300.

EARMNINGS 515000 Possible by Mail §1 + BASE. MAP,
P.0. Box 1742, Serninole, Tenss THOG)

100 FABULOUS WAYS TO MAKE MONEY Information
FREE: WasternPuba, 2 Sivercloud Lene, Boulder, Colorado
Boa02

HOW TO WiN STATE LOTTERY MILLIONS! Free Datalls:
Freedom, Box 153M-1, Bayshore, MY, 11706

AMAZIING profits! 33 home monsymaking secrets -
voalod. Details. Lecel, Box 11, Vinehurg, CA S5287-0011

DO you nesd addidional incoma? FREE DETAILS
Megabiscks, B0 Horssnden Poad, New Paltz, NY 12581

FREE CLASSIFIED AD! Reach 50,000 prospacts. National
circulation. Choose from 40 moneymaking categories for
the highast sales results. Fres detalin’ Classdied, Box 665
B2. Pullman, WA 58183

MILLIOMAIRE Mallorder Expert Reveals Monay-Making
Secrets. Free, axciting hour cassetie: Mael Powers, Mo,
Holtywood, California 51609

BEEXKEEFING EQWIPMENT Free Catslog. Bee Farm,
Aouls 1 Depl 77, Momvian Falls, MC 28654

BALDING? NEW Book “What You CAN DO About Hair
Losa™ Gives You Tha Facls Aboul Your Oplions. Send $6.85
1a: Wood Publishing, P.0. Box 651, Horsham, PA 10044,

GROW Hair 4 Months. M Discowery! Box 12130, Makati
1299, Philippines.

HARMECES Save § Write Paery King, 2730 Octavia St,
San Francisco, CA 4123

OF INTEREST TO ALL

LIFE CARD could save your life! FREE Information-send
SASE - Ace Marketing, Box T7T2-M, Granite Quarry, NC 28072

FREE PRIVACY CATALOG. Cash incoma oppoariunibes.
Hiding assets. Secret loans. New ideniity, Eden, Box B410-
PC, Foumain Valiey, CA 92728,

YOU SHOULD NOT BE WITHOUT IT! Farnily Lagal Guids -
400 Pages. Answars o hundmds of legal problems. Mar-
fiaga, Divoroe, Home, Astirernent, Wills, Estates, Arrests,
Triats, plus much more. Avold costly mistakes. KNOW YOUR
LEGAL RIGHTS! $19.95 Bookworld, 11303 Forest
Holiow, San Antonlo, TR TEZ33-4346 GATISFACTION
GUARANTEED.

MAKE your next car purchass a profitable imesiment.
Sand §5.00 for detalled guide-PALCC, Box 2751, Lakewood,
GO saz32

ADYERTISE Frea. 21.300 magarings. Newspapers, Radio
B Tolwvsion. 5695 Directory, Box T448TH, Aadoak GA
axar2

ROACH TRAPS. Easily, quickly made. EMective, nonloxic,
Direclions. §5.00. Roach. PO, Box TSE2-MT, Jacksan, M5
I0IB4,



———

DAUG RAID SETURES: Buy Dirt Cheap! Cars, housss,
mm:sﬂmmmmmm“m
1.

BUY surplus direct from governmend. Complete guide
$7.00. Kana, P.0, Box B2634, Phosnix, Arizona 85071

LOANS GUARANTEED! Regardiess of credil, immediate
placement. Mastercard-no personal savings deposil ro-
quired. Counsalors on duty. 513-438-2555 Exi. 193

LOANS BY MAIL Free Application. Quetzl Ca., Depl,
PML. Box 537, Walla Walla, WA 95362

MOMEY Problems? Free Book describes Loans, Gash,
Governmen! Grants, other benedits, avaitable to individuals.
Wit Associnles-AX, Box D008, Baldwin, New York 11510-
B008

LOANS! LOW PAYMENTS, Any purpose .. 1-800-535
9511, (Example: 35000 Personal approximately $158
monihy). Visd/hMasterCard.

BORROW $100 - $100,0001 Fas!! Confidential! Glandals,
Box 250270, Plano, TX 76026 - 1-800-444.6505

EASY] Money, Loans, Grants, Credit Cards, Governmant
Monay? 1-B00-285-3303

BORROW $500-5100,000,00. B6% Eligibie Cvemighi Ser-
wice 1-800-841-3012—24 Hours.

BORROW E300-5100,000 By Mailll Fres Details’ Write:
TRE, Box 1058, Clearwater, FL 34817

BORROW BY MAIL Gal $500-575,000 Quickly. Naarky
Everyone Cualifies! Send for Free Application. MIP indusiny,
Box 531, Bronx, WY 10481-0531

BORROW $500-840,0001 "Overnight”' on Signature. Keep
mdafinitety] Action, Box S5488-A, Diamaond Bar, GA 81785

BORROW $500 - $40.000! “On Signatural™ §7% Eligitie!
Froe Application: National, Box TE2T, Long Bamch, CA S0807T

IMMEDIATE CASH LOAMS! Borrow $1.000, - $75,000.
of credit or incoms - No Collateral requined!
SAME DAY PROCESSING. Call Toll-Free: 1-{800}-A52-B880.

DEBTST BILLS PILING UPT? Bad credit is no problem!
We'll halp! LicensedBonded. Applications accepted S500-
mm.mcmm TCAC, Dept. PM, F.0. Box

#6397, Birmingham. Alabama 35228 or call 1-B00-8H8-0807,

COMPUTER-Erase bad credil free inatantly, lagalty. Free
details: Gold (PM), 13050 Venture, Sherman Caks, CA 81423

534 CLEAR YOUR CREDIT “Legally” bankruplcy, tax-
liens, ropos, judgements, late pays, eic., Special Offer—
$178.00—Agents Noeded!|! Call 1-800-346-2257.

HUGE SAVINGS Eliminale Dealer Markups. Firos Trial
Batteries Wholesals, Terms Arranged. Call Toll Fres 1-800-
3231312 Or Write: Lioyds-PMGC, Rockiord, IL 61110

RECYCLE YARD WASTE! Super fast composter sasy 1o
bultd and sttractive! Plans and guidebook §10.00. 412
Gilonlawn, Asiington, TX 76016

RECPES, COOMING, ETC.

SPANISH SEASOWING CUBES! WITH RECIPES 53.00.
Sorondo Publishing, Box 2411, Hialeah, FL 33012

GUACAMOLE Santa Fe Nachos $3.00 SASE. Direct
Speciafties, Box 1851, Carlsbad, CA 52008

CHINESE cooking! 10 recipes] §5.00; Linted-3FM, 50 East
Shumsn, Sulte 200, Maperviie, IL B05E3

FREE HEARING AID CATALOG- Save "4 by maill Write:
“Money3avars”, IB658PM-T Apache Plume Dr., Palmdale,
CA 83550

FREE Haaring Ald Catalog. All Modals. Huge savings! Mo
salesman will call Ahodes. Dept 316, Brookport, IL &2810
1-800-468-3100.

TORALCOD

12 DRIGINAL SCANDIMAYIAN Cookie Recipes 55.00. P.0.
Box 1797, Auburn, WA 980T 1-1TH

CHOCOLATE PECAN SBOUARES recipe. Wonderiully Deb-
clous. $3.00. Bax 102, Meanominea, M| 49858,

101 EXCITING BARTEMDER'S DRINK RECIPES 1300
SASE. Tony, PO, Box 680204, Franklin, TN 37068-0204

TWO MO BAKE Cookie Racipes §3.00 SASE. Kelchume,
4107 2nd 5t NW, Rochester, MM 55501

CMIARS, Tobeceo, Pipes, Chew. Free Catalog Ere
Tobacos Co., 1828 Euclid, Cleveland, Ohia 44115

“EXPERIMENTER" LABORATORY CHEMICALS
GLASSWARE, Catalogue §2.00. Established 1853
HAGENOW LABORATORIES, 1302 Washinglon,
MANITOWOC, WISCONSIN 54220

SUPER TRIPLE CHOCOLATE FLIDGE 100 year okd tamily
recipe. 10-minute preg tme. Sand $3.00 to: Brad, P.O. Box
1148, Fort Washington, PA 19034-8140

WHISKEY WIEMERS, PARTY, PARTY. Your guests will
anjoy this unusual but testy appetizer. £3.00 SASE, JayDea
Gitta, Ceniral Ave. Box 085, Buffalo, MN 55113-0085

ORGASM Coesar Salad| Perfect for that special date.
Sand LSASE and $5 to: 640 Taylor CL #505. M1 View, CA
B3, Wioree!

MAKE BMGOER MODEL ROCKET ENGINES Yoursedf!
Complete Plans §5.00. Southco, Bow 3233, Arfinglon, VA
22203

BUSINESS-PERSONAL. $500-55.000,000. All eligitle.
Quick. Confidential. Request free application. Writa; JDP,
Box 430, Botking, OH 45306 Call (412)299-1338

INTERMATIONAL LOANS & FINANCING-MILLIONS
AVAILABLEY OFFSHORE & OVERSEAS CAPITAL! EASY
QUALIFYING!! NO CREDIT, NO COLLATERAL, REGUIRED!
DETAILS $5.00. OFFSHORE FINANCE, P.O. BOX 1582,
PLATTSBURGH, NY. 12901

FEDERAL Loans for small business Mow Available 800-
TIT-E34E for free details,

BORROW 50000 ‘Fast™, Any Purposa, Guarantesd,
Capital, Box 561358-PM, Chariotie, NG 28258

FORMULAS, PLANS, ETC.

208 PROFITABLE Formulss! (Frea Liat). Resasrch PMW-T,
Box 251332, Davie, FL 33329

AUTHENTIC BUFFALD RECIPES!
SPICEY Buffalo Wings, tangy q:lrlﬂhl juley grilled
chicken. PERFECT FOR PARTIES! $3.00 ppd. CampFlite
Recipos, 8470 Blade Groen Lane, Columbia, MD 21045,

AUSSIAN 5 secred ples. $3.00. Joseph Pikus, 6510 M
Harnifton, Chicago, IL 60645

EASY fraats. Five tasty recipes only 54.95 SASE E. Palsch.
P.0. Box 247, Eola, IL G058

SPEIDIE marinade - try upstaie NY's popular marinated

TRAVEL AND RESORTS meat sanchwich. 3 recipes 33 SASE. George. P.O. Box 58,
Endicott, NY 13780
THE Most Exciting Travel Bargain Ever! Recording | & b myesme SOUTHERN RECIPES. 8300 Michas!
i : Ray,
SIS Box 887, Portemouth, OH 45662
TELEPHONE & SERVICE WINEMANING, BEERMANING, ETC.
e L L e e e s % e P et et 8 <A s

UNSECURED 3500000 Cash Immediately. Discharge
g:ﬂmm Sand $2.00. PVM Landers, Box 26138, Fresno,
a3vaa

PERSOMNAL
COLLEGE DEGREES, High school Diplomas, Authentic

looking novelty. Free catalog. Depl PM-130, Malional
Certificate. 126 1.3th Streat. Brookiyn, NY 11215, (T18) 768
G503 [24 Hours),

REMAILING SERVICE

FREE] REMAILERS LIST. AGENTS MEEDED. FS, Box
29656, San Antonio, TX TAZ28

SECURIMY, Confidentially, Dietails: Con

CALLER |D. idontiias tha person calling you before the
telephons 1 picked up, Detals §1.00 CBR, Box 212,
Rochslls Park, MJ OTEE2.

SINGLE Phone, two lines? Easlly modify any phone for
use on both lines for under 85, Send §10 (CA add sales fax)
bor; Two=in-Cirve, Suite 247 M, 2TED Wiest Avenue L, Lancasier,
CA 83538

FREE| LARGE INFORMATIVE CATALOG. Cottage Braw-
ing, Box 1227-A7, Daytona Baach, Florida, 32115,

BEER, WINE makea your own. Fres catalog. quality sup-
pliss. axcellent fast service, Baor & Wine Hobly, 180 Mew
Boston Streat. Woburm, Mass, (7801, 1-800-523-5423

FREE BEERMAKING Finest Equipment,
ingredients, Fast Service! 1-800-852-9545. 5P, Box TB4-P,
Chapel Hill, NC 27514

HFORAMATION. On eanything. Ferguson Research
Specialists, 60-15 Wioodssts, Wooosice, New York 11377

Warshouse. 6333 Pacific #508, Siockton, CA 85207

CONFIDENTIAL Mail Receoiving. Forwarding Worldwida
MailPost, 24310 Pratl, Chicago, |Binsis G0B45 (312) T84
00a,

COUNT Out Cholesters! And Save Your Litel New pro-
gram by America’s besi known and irusied . One
audio taps and 84 page book. Send $17.95 now 1o: Battar
Health, Dapt PMA0T, 15102 Stonsyview, Housion, TX 77083,

PREVENT Thef! $2 Lifetime regisiration. Details
Racording |51B)885-3060 "67T#

BUYING Tungsten Carbide, Moty Tantalum, Gold, Siker,
Platinum 1-800-321-8914,

PROPERATY OWHNERS: Incredible plan saves thou$ands
on your morigage. Detalis, LSASE. MRAC-PM, 41 Grove,
Littheton, NH. 03561

FINANCIAL Problerns? Send 53,98 to. Tips & Suggeations,
PO, Box 788, Morth Scituate, Fi 02857

INCREASE YOUR CREDIT - 250 Sources Marmy Ceeriook
CraditEmploymant Problems 1-500-T24-7893 X-807,

CANCER WILL AFFLICT one in three Amaricans! Counar=
mansires? Wrile: Rorsima, PO, Bax 4368-A. Yonkers, New
Yark 107085,

INDOOR GROWING. Mo
outdoors. Minimal maintenance! $1 far
Cewpon. Higher Yield, 280311-P NE Wylia
BBsaT.

lmr‘-E

:

reater yiehd
catalog and
Rd, Camas,

£

GARDENING & LAWN CARE

SAVE DOLLARS] BE your own LAWNCARE EXPERT with
this siep by step proven lawn maintenance program, $8.85
bex: MAM Technical, P.O. Box 277, Wakefield, MA 07880

WINEMAKERS - BEEAMAKERS: FREE ILLUSTRATED
CATALDG OF SUPPLIES. SEMPLEX, BOX 11476R,
MINNEAPOLUES, MINNESOTA 55411

BEERMAKERS OWNLY! FREE
William's, Box 2195-M1, San Leandro, CA B4577

WINEMAKERS - BEERMAKERS - Fres liustrated Calalog
« Fast Sanvice - Large Selection - VisaMastercard - {§16) 254
0242 - Hrous, Box TESO-L, Indepandence, Missour! B8054.

FREE CATALOGI GREAT PRICES! FAST SERVICE
GEBASTIAN BREWERS SUPPLY, 7710 @1 AVE. VERO
BEACH, FL I1208T. 1-407-580-0581

BEER KEG COOLER Koepa ice for days. For plans sand
$5.00 andd SASE 10: Scoft Dunn, P.O. Box 3052, Pesbody, MA
01961-3052

BEER BEER BEER maks your own lor panniss 8 glass,
impress your friends. §10.95 for complete nstructions. PO
Box 450608, Gartand, T TH0&E-0904

BURGLAR-Prood Your Home! Police Officer Shows You
How! Book - $8995. Salshome, 953 Winiergardens,
Lakeside, CA F2040
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PREVIEW

COMING NEXT MONTH

Monster Blimp

Ten times larger than the
Goodyear blimp, the next-
generation craft is packed
with high-tech military gear.

Home & Shop

Check out our fast refinishing
technique, and thrill the kids
with our sturdy, easy-to-build
oak wagon project.

World In Your Pocket
Tune in the planet as digital
and miniaturization science
turns the old “'shortwave
radio” into a pocket-portable.

$65 Coast To Coast
Call it the mother of all
economy runs. We drive coast
to coast in a Geo Metro for a
total cost of only $65.

Out To Launch
Boating on a budget? We
value-test six package boats
SO you can enjoy the water
without floating a loan.

Wind Up The Wind
Will electricity be generated
by the wind in 20 years? The
technology exists today.
Here's an in-depth look.
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SEND
Conadion Clk
YOUR IDEA OF
THE ULTIMATE

LIQUOR CABINET.

ANDIFIT'S
THE BEST,
WE'LL SEND
IT BACK.

Design the ultimate in liguor cabinets

mmmldmﬁ"mwﬁm]f

we decide yours is
it for you, And send it back. Free.

OFFCIAL RULES

1. Mo Purchiase Necassary, To enier, creats your vision of
the uirnate liguor cabinet, then transfer your keas onto a
set of blusprnts or plans. Your design entry mist inckide
a skeich with & detalied vesial descrigtion of your cabinet,
its size, and your chosce of the matensh, colors and
finishes to b ufized. After idenifying each page of your
dasgii antry by prinfng your name, address, zip coda and

ChbyPoputar Mechanics

P00, Booe 514, Sayrenille, W) DBSET. The contest begins on
May 15, 1081 and ends Seplember 30, 1651, All eniries
musit b receivd no kater than Oclober 11, 1991,

2 Tha sponsors are not responsitie for ncomplsts, lats,
lnsl, pestage due, misdinected mail or comespondence.
Limnit i dessign untry par persor, gioup of orjandation.
A Subemitied entries will be evalusisd by te editors of
Popular Mechanics Magazine. Entres will be judged on
the basis of: A} Originality 50%, B) Assthefics 15%, )

prize valua o the winners’ Liguor Cabined is determined

e
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THE ULTIMATE
FINISHING TOUCH.
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! Cornadian Cll

|' A PREMIUM WHISKY, UNRIVALED IN QUALITY AND SMOOTHNESS SINCI 1858

0% eyl esden] Canadtian Whishy Snpoeier] i BelTie by teoes Wile ond Soss g Farmengion rils, MDD 1997




MNext to hearin' the chuck iron ring,
nothin' sounds better to a cowboy
than the jingle of his spurs.

A new lony tar cigarct ie. When you want more flavor.

SURGEON GENERAL'S WARNING: Smoking

By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight. 12 mg “tar,"0.8 mg nicotine

av. per cigaretta by FTC method

& Philip Marmig Inc 1991




