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Favor Ite J ea n s Is this really the interior of a pickup

truck? You bet it is. But you'll only find it in
' the 1992 full-size Ford pickup.
You'll fit into it as easily as your favorite
jeans. Not just because it's so comfortable,

but for everything

). o \'
5 \\ ; 'meBGS‘

else it has to offer.
“ﬁ‘- There's a
w redesigned instrument
panel that's more functional and user
friendly, a more efficient console and
easy-to-reach available power controls.

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

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

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

you tried one on for size.

THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS
ARE BUILT FORD TOUGH,
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Sensor

\

The only razor that senses and adjusts
fo the individual need's of your face.

Gillette Sensor: the shave textured ridges and the balance of the Sensor razor
personalized to every man You appreciate it in the easy loading system and the
It starts with twin corwenient shaving organizer

blades. individually and
{ Lven rinsing is in-

novative, The new blades

ire B0% narrower than any
others—allowing water to
Niow freely around and
through them, lor efiortiess
cleaning and rinsing

independently mounted on
highly responsive springs
=0 they continuously sense
and automatically adjust (o
the individual curves and
unique needs ol vour [ace

1

All these Sensor tech-
nologies combine (o give
your individual face a per-
sonalized shave — the clos-
I"ﬁl.'\-ll'llll.l-'l'lt'hl salest miisi
comiortable

I'he best shave a man

Innovation is every- Can get
where. You can [eel it in the 1991 The Gllefie [

Gillette

The Best a Man Can Get"
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Cur exclusive test of the new version of a

Desert Storm legend-—and you can buy it
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with Buick thrown in for added interest.
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INTRODUCING THE MOST EXTRAORDINARY
NEW TIRE YOU'VE EVER SEEN,

AQUATRED. ONLY FROM GOODYEAR.




TECHNOLOGY MAKES IT DIFFERENT.
WET TRACTION MAKES IT SUPERIOR.

other top-quality all-season radial. Unul

it rains. Then you'll know the difference.

ES

As well as offer- 7
e A

There has never

been a tire quite like ing you outstanding

Aquatred. wet traction, Aquatred also offers full year-

It is an all-season  round performance, In all kinds of weather,

o radial. But one with a And, as confirmation of its quality,
The Aquatred
“Contact Patch,” the  major difference. the Goodyear Agquatred comes with a
key 1o the tines
performance. It’s designed to be 60,000 mile tread-life warranty.

nothing less than the Best news of all,

best wet-weather Aquatred is available
radial you have ever in a range of sizes.
put on your car. Including sizes to

To achieve that fit the ever-growing

breakthrough goal number of mini-vans.

took some new thinking, and some very Your Goodyear retailer has all the
new, very advanced technology. details. Or, for a free brachure, write
The result i1s Aquatred, a Goodyear

exclusive. And a visibly different tire.

Aquatred works. In a way that you pany, P.O. &
can feel and appreciate. In stopping, start- Box 9197,
Ing, cornering, steering. In every facet of Des Moines,
wet-weather driving. 1A 50301-

Yet, while you gain so much from 8999,
Aquatred in the wet you sacrifice abso- Exclusive,

lutely nothing in the dry. new all-season

In fact, driving on the new Aquatred Goodyear Aquatred. Technology makes it

feels no different than driving on any different. Wer traction makes it superior.

GOOD; SYEAR

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

® The deep Aguia-
Channel evacuates
roater; wilich groes
SHperior wet-
sevather traction.

& A new chemical
ingredient, SIBR,
contribudes io wei-
wedther grip.

® Aguatred is
made avid designed

so aell, it comes
sty a GOLOOD il
tread warnzney.
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EDITOR'S
NOTES

® One of the interesting sidelights to Desert Storm last year was the renewed
interest in the Army’s utility vehicle, the HUIMWYV. The letters stand for High
Mobility Multi ‘Surpme Wheeled Vehicle, but the troops all eall it the Humvee
or Hummer. When the Hummer replaced the venerable old M151, truck, Y-
ton, one each, ,.
made news, The
Hummer was our
cover story in April,
1983. Then for a
long time, the Hum- =
mer wasn't news §
—until the Gulf
War. Suddenly, ev-
eryone was asking
what that thing was
whizzing across the
sands of Kuwait,
and could they buy
one. The maker,
AM General, knu-ws f - : .
a good thing when it “m" “rpmm

gees it, and now you mmm“mmm

ean buy one—the Civilian Hummer. Check this month's cover story beginning
on page 27. . . . Still wondering what to do with that old, eracked concrete pa-
tio? Don't rip it out, cover it up with a great looking wood deck. When we decid-
ed to ghow you how, we again called on the talents of Ron Riker, master carpen-
ter from Hazlet, New
Jersey, to design and
build the example you

Production Editor Robin LaSalle

see on page 64 while Art Assistant Nancy ins
we observed and took Asst. Production Editor C. Laura Quinn
| notes, Hiker has worked Editorial Administration
for us several times in Administrative Asst, Jose Carunia
the pﬂati rknnd hei.:s thg Asst. to the Editor B A, Novak
uy we like on the jo Reader Service Department
Erhin we can't do it c'-]ur- Manager Norah [. Golad
aelva:ijﬁnd tl&ankaﬂég Editorial Offices
. Novak, Robin the fornia Redw 224 West 57 St.,
e oo e e ot Lagalle. A ssociation for its help New York, NY 10019
:rlth tﬂ roject. . . . EmrTl?m lfuinﬁ m];j the Henrj};thrd Muns:':lilm in Dear- “: _wm%;mg;ﬂ:ﬁ“
orn, Michigan, recently as the “Possible Dreams" exhibit opened to rave re- } b adenimmniad iy adequats pestags.
views, We celebrated with not one but two black-tie dinners, invited all our it -
friends in Detroit and had a great time. will, upem fromm it recler of o complets new ar renewal
Even Tim Allen (a native Detroiter), === e == — T L e tt Pl B o
star of ABC's hit comedy, “Home Im- = : ﬁmﬁ%ﬁwm n 1o sore resecn
provement,” was there. Do get to the date: that wil begin your with & roquest for anry
museum to see “Possible Dreams” if at itk g B R Fraibgir
all possible. If not, you can tour the Bax TI%, Red Ouk, LA BLEH1. ¢ Shoukd rmﬂhﬁ.::a('m
exhibit every month in our pages, mﬁmnﬁw wmmhﬂ'ﬂ Bax Ti70, Had
thanks to the special support of Ford S e i ki T e T .
Motor Co. . . . Pontiac used the ocea- ftion « Bubseripticn juiste: Urdted Srates and yaiest
sion of the Daytona 500 in Daytona s comitris sl BA0 B i voar
Beach, Florida, to introduce its new = - ———— e O s et & inquirks, POPU-
limited-production Richard Petty PettyGrand ﬁhnﬂnﬁﬁmmmﬂlﬂ LAR MECHANICS, P.0. Hox 7170, Red Ouk, 1A 51661
Grand Prix. Watching Davey Allison From timo bo time we makn mr sbweriber
win the 500 was fun, but driving the Richard Petty Grand Prix on the beach at e
Daytona was even more fun. More about the Richard Petty Grand Prix in this ek recaive mush el
month's New Cars report. Till next time. Servies, P (), Box 7004, Red Onik, LA BIGO1-000A
@, o P mm:hn. ﬂhp?ﬂ scientifle
technobogical developenerts. Due to possble variance
Joe Oldham In ﬂu mﬂnﬁm of nuterisls and m'::-ﬁt.
mﬁﬂn of technigoes o wrel safe of
;@m procliucts ammm_ et
& POPULAR MECHAMNICS ® ILUIME 1992
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Speed vs. fuel ef

1CIency.

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

Within a l/ew

An interview with Michael Andretti

or speed:
“Indy Car rules reguire you to
maintain at least 1.8 miles per gallon
of fuel during a race,” Michael says.
*“Like it ornot, each team is allocated
the same set amount of fuel, and if
vou run out, that's vour problem.
*So how do yvou go fast enough to
win—elficiently enough to fimsh?"”
Michael continued. *'You do it
through a combination of teamwork,
driving technmique, and technology—
which is becoming increasingly 1m-
portant. And as more manufacturers
use motorsports to extend their re-
search and development, youcan ex-
pect more racing technology to find
its way into cars we drive on
the street.

Fuel management.

“The heart of an Indy
Car’s fuel management
system is the ECU—the

lectronic Control Unit—
like the 'black box’ you
find in many modern
street cars. [t's basically a
computer that adjusts fuel mixture to
varying ambient conditions. We pro-
gram it—which we call ‘mapping'—
prior to each race according to our
strategy. Data from the ECU and
other [unctions is sent back to the pits
via telemetry. That helps me drive to
a pattern of fuel consumption that
my team manager, Ed Nathman, and
I have decided will carry us either to

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

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

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

q cornering speeds,
4 which can give you
momentum (o go fast-
eron less fuel. And 1 try
to be as smooth on the
throttle as possible—
which is also useful on
the street.™

Racing performance
and everyday
performance.

At Texaco, we race
not just to prove, but
to improve the quality
of products we make
for your car. Michael
Andretti understands
that very well, He had
this to say about it:

“It's another exam-
ple of racing technol-
ogy becoming everyone's technology.
For instance, my
Newman-Haas team
has shared our expen-
ences on the track
with Texaco people. An |
experience we're shar-
ing rght now is the use
of Havoline Formula'
Motor Oil —an oil ev-
eryone can buy off
the shell, that we use regularly right
out of the bottle in our Indy Cars. On
the road, Havoline Formula® is very
elfective against heat stress, starting
friction, and engine dirt. And on the
track, we haven't had a single oil-
related failure with it. As for Texaco
System’ Gasolines, I use them in my
evervday driving. System' con-
stantly cleans a car's engine, which
can help an older car run younger
and a new one stay in its prime—and
System’ comes in every octane
grade. Cleaningis important because
residues from fuel and combustion
can restrict llow and reduce energy.
And energy means performance—
on the track, or on the road.”

A

<,

TEXACO SYSTEM® AND
HAVOLINE FORMULA'

T HE

& 19082 Texaco Inc.

ENERGY

TO GO

FYRT K E RS



Whether you are drag racing, autoerossing, road racing,
or simply driving to the store, Tokico 5 position adjustable

[Nlumina shocks can give you the performance you need.

TDKIC

Send for a free brochure on Tokico Murming adiustables and Tokico High Performance shocks and sprngs.
1330 Storm Parkway / DeptPM / Torrance, CA 90501-5041 / (213)534-4934.

A shocking adjustment.

VIDEO EXCLUSIVE

The weapons that took the
- tlesert hy storm.

ric This is the video you've been waiting for.
mHINES Afascinating look at the genius behind America’s
smart weapon systems, fealuring never-before-
seen aclion foolage.

Get a military insider's perspective of the
Palriot Missile, the Stealth Fighter and other
high-lech weaponry. Find out what it's like lo

target the enemy from inside the cockpit of an
F15. Explore the daring new technologies
of night vision and eye-movement missile
guidance.

“America’s New War Machines” is
offered directly for only $3.95.

lar
ICS voro

CALL TOLL: FREE TO ORDER YOURS TODAY!

1-800-888-4078

Plesase have your credit card number ready

. un.'-ll b
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ESCORT Redefines Value!

Introducing Passport 2200

ESCORT: the name stands for radar de-
tector performance, quality and reliabil-
ity. Now add affordability. For vears,
people have asked us for o radar detec-
tor which combined ERCORT qualin
with a moderate price. 5o we devel-
oped our Passport 2200 for motorists
who want the best — but at a price that
won't break the bank,

Value Plus!

Passport 2200 is the Nagship of our
value series. It has the quality, perfor-
mance and features you expect from
ESCORT, and then some:

* [nstant-on and long-range detection
means no unexpected surprises

= Three-way alent system provides
imumediate waming

* [im switch allows discreet night use

= LED meter displays rackar signal strength

* Visual indicator shows when short-
rnge K-band radar is in use

= Mute switch silences radar alert tone

ALSO AVAILABLE

rassport 2100...just $99.00!

Passpon 2100 provides re liahle
perdormance for only $99.00. Call
today for more information

The price? Only $119.00. No one
else gives you so much lor so linle!

Easy To Use

Passport 2200 comes with the acoes-
sories you need. And using Passport
2200 couldn't be casier. Attach the
mount, plog the power cord into the
clgareite lighter socket and turn Pass-
port 2200 on. It's that simple. Immedi
.|Ir|1.'. Passport 2200 is n.':u.]'_; 1o tell Yy
when mclar is near

Satisfaction Goaranteed

While Passport 2200 may cost less
than other ESCORT radar deteciors, it's
backed with the same 30-clay money
back guamntee as our more expensive
models. IF you're not absolutely de-
lighted by Passport 2200, send it back
within 30 days for a refund. You just
can't lose

Premium perdformance at an afford-
able price. Call us today 1o order your
Passport 2200

To order, call toll-free7 davs a week:

1 -800- 433- 548?

Fan: <A HEID Costomer Services 1-BI-545- 18

P.uspuﬂ 2200 $119

Acil 4 95 Foor shiggrimg. (hhim residerits b 0% sels t

For disconmts, (ull product support and more,
ask phoil giar Fxsrori™as (k.

ESLORT
Department 1.
S200 Fi I|l.|.\ r1-.| Roa il

Cincinnati, Ohio 45249

ESCORT

The innovative Edve.




HARLEY-DAVIDSON

“Born To Ride” was a great
article on one of America's
true legends—the Harley-
Davidson motoreyele, It
was good to see a quality
American product get some
well-deserved recognition
in a non-biker magazine.
C.J. SECOGESJIR.
READING, PA

As an avid biker for almost
40 years, I'd like to point
out that when Harley “pio-
neered” hydraulic forks in
1949, European bikes had
been using them for years.
When Harley went to rear
shocks in '59 or '60, Europe-
an and Japanese bikes had
years of experience with
rear swing arms. When
Harley pioneered unit eon-
struction on the K model in
the "50s, Moto Guzzi had
been using unit construe-
tion since 1927, Thank good-
ness Harley doesn't make
cars. We're far enough
behind. ROBERT PENTOD

RIVERSIDE, CA

Harley-Davidson pioneer-
ed the use of the hydraulic
front fork . . . in the U.S.
The company was at least
10 years behind the British
and Germans, In 1943, the
British Army was using
machines with hydraulie
forks. And the first cycle I
ever rode was a Wermacht
BMW. It had hydraulic
forks and hydraulic brakes.
LAMAR WRAY

KILMICHAEL, M5

Letters are subject to editing for
length, stvle and format.

LETTERS

1 enjoyed the Harley

article, especially the

photo of the restored

1927 model. But I don’t

completely agree with
vour information about the
V-twin 45-cu.-in. engine.
You say it was introduced
in the mid "20s, enlarged to
61 cu. in. in 1936 and then T4
cu. in. in 1941,

As a former owner of a
1925 OHV 61-cu.-in. V-
twin, [ remember it differ-
ently. During the '20s, the
most common Harley was
the T4-cu.-in. Flathead
twin, also the 61-cu.-in.
OHYV and posgibly a 31-cu.-
in. single. The 45-¢eu.-in.
twin came out about 1929 to
replace the single.

MYRON E. SONNETT
SLIPPERY ROCK, PA

During the '30s, I owned a
1927 Harley and always
thought it was 74 cu. in. At
the time, the Indian Scout,
a much smaller machine,
had a 45-cu.-in. engine and
we considered it under-
powered. The Connecticut
state police had 4-eylinder
Hendersens and the big
Harley left them far be-
hind, easily exceeding 100
miles per hour,
HENRYJ MeCARTHY
GRANTHAM, NH

Your article boasts of Har-
ley-Davidson’s new innova-
tions like electrostatic coat-
ing of parts and O-ring
drive chain. 1 really hate to
burst your bubble, but my
trusty and reliable 'T9
Honda 16-valve 750 had an
O-ring drive chain from the
factory. Congratulations
H-D. If you are really try-
ing to improve reliability,
try a driveshaft that elimi-
nates chain adjusting which
is sometimes still required
on the O-ring chain.
RENE RICE
GRANDISLE, LA

Lost And Found
The *“Lost Squadron
Found” article boggles my
mind. I find all of the money
and time spent on such a
useless project absolutely
outrageous. There isn't a
shred of useful information
to be gleaned from this
dumb project. Davis-
Monthan AFB in Tuecson,
Arizona, has thousands and
thousands of old aireraft
and probably dozens of this
auED ne. To figure out how
rea huie in the ice? To
have Georgia Tech spend
time and money? To have
Textron Aerostructures
reconstruct the junk? For
heaven's sake, zend all
those millions of dollars of
eost to cancer research or to
feed the poor. If nothing
more, send it to the U.8,
gl;nrernment to help lower
e deficit

CHARLES S, VACTOR
MAYFIELD HEIGHTS, OH

Fire Safety

The article “Build Your
Dream Shop" was typical of
the fine work that you put
out each month, with one
glaring exception. You
thoughtfully suggested a
first-aid kit and %re extin-
guisher in any shop. But
the extinguisher's place-
ment in the photograph is a
major error. The picture
showed it mounted on the
lumber rack near the center
of the room. Please alert
your readers: 1. Extin-
guishers should not be
mounted on, or in the vieini-
ty of, a likely fire hazard,
and 2, Extinguishers

Luxurious, but not a luxury car.

|
|

should be mounted near the
exit/entrance door. Thus,
getting out of the room and [
getting the extinguisher |
are in the same direction.
BRUCE A. CRANE
EVANSTON, IL

Vic’s Lux
In response to a letter
about the “Fast And Fan-
cy” article, you said the
Ford Crown Vie was not
considered a luxury-class
sedan. [ have a 1989 Ford |
Crown Vie. It has auto 1
headlights, auto climate, |
door-lock lights, power |
windows, power bucket
front seats, power locks,
lights in both mirrors,
three cigarette lighters,
two front armrests, power
antenna, 6-speaker stereo
cassette radio, tilt steering
wheel, computer for gener-
al gas info and a clock for
time and date. This car
was bought off the lot. For
$15,000 more, yes, you can
buy a Cadillac with leather
seats. But how much more

could you add?
EDTURNER
KENMORE NY

We didn't say the Crown
Victoria wasn't luxurious.
We said it wasn't consid-
ered part of the luxury seg-
ment. For statistical and
marketing purposes, all
cars are divided by the in-
dustry into segments—
sub-compact, compact, in-
termediate, full-size, luxu-
ry, specialty, etc. The Ford
Crown Victoria is part of
the full-size segment.

o
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On September 14, 1990, a modified GMC Truck set a new FLA. authenticated record of 204.145 miles per hour, two-way aver-
age, in the flying mile. Yes, you read that right. A GMC Truck. The street-legal truck inspired by these explorations was a

~ IFYOU HAVE SETTLED IDEAS OF LUXURY, SAFETY AND
PERFORMANCE, A TYPHOON WILL BLOW THEM AWAY.

compact pickup called Syclone. Performance cognoscenti still ~ Typhoon's luxury appointments will be comforts to you,
speak of how Car and Driver pitted Syclone against a I:ncr Bc:ld‘_l,r styling that's easy on the eyes. A leather-trimmed
$122,000 Ferrari 348ts. “In ablink, the Fermariis .= " | seating area with front bucket seats. Adjust-

. | able lumbar supports and side bolsters in the

&.ﬂ-ﬂ"_'-
looking at tailgate!” they wrote,

Now we've taken this experience in power, ¢ " " = buckets. A Delco AM/FM stereo system
handling and braking to a new; astonishing level. | 0 s z " with available compact disc player.
In Typhoon. The sports coupe of sport utilities. £ ¥ B r-'”_,’: Did we mention 67,3 cubic feet of lug-

:u.mu_m_g necocn LAt Tinaen  2A2€ space (with the rear seat folded down)?
SEATRNG. THE SOUND AMD FEEL OF LITXTHY

- Typhoon is still. after all, a utility vehicle.

Only from a company with over 80 years
| of truck experience could a vehicle so wholly

!_ unexpected seem so wholly fitting, Call 1-800-

| 879-4621 to find out how to put yourself in the
eye of the storm: Typhoon, from GMC Truck.

Brace yourself: Typhoon is riding on the kind
of technology you wouldn't expect in a utility vehi- -
dle: the same safety and performance technology
as Syclone. A 4.3L V6, turbocharged and liquid-
intercooled, that yields 280 horse-power. A 4- |
speed automatic transmission with over-drive top
gear. Allwheel drive. And 4-wheel anti-lock braking.

431 Wi TURBOCHARGEDUA PRACTICAL
APPRCWEH TO SHEER EXURERARKCE

GMC., GMC Trock and T e
regsteved trademarks of General Motaes Corp.
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TIME MACHINE

Banslew Harbor in the Coailis

asais W aniing bew ik Bl 1 Gpen

90 YEARS AGO: JUNE 1902
Harbor View
PP AN Hometown Chicago, trans-
,Pj?"!.ﬁk M—i—g's-j' port hub of the Midwest,
s e always provided plenty of

early editorial material. The
harbor, for example, ranked
second only to London in ton-
nage handled, even with a
long winter off-season when
ice froze out shipping. Civie
pride had turned the port
from an eyesore to an attrac-
tion. Clean again were Lake
Michigan, once a source of
pestilenee, and the Chicago
River, where burning oil-
refinery refuse had often
floated.

60 YEARS AGO: JUNE 1932

Tractor Feed

Farm mechanization was
speeding agriculture for a
booming population. Steam
plows blazed the trail for gas-
oline-powered equipment,

Back then, lug-studded steel
tires provided the traction.
Before WWI, tractors prolif-
erated quickly in the U.5.,
but not so on the labor-inten-
sive farms of Europe.

Fiy Might

IIWEIEI’E mgtinued to flirt
with flight long after man-
powered aviation had proved
its worth. The Germans, in
particular, insisted on pedal-
ing winged bicycles off the
roofs of buildings. In one
machine, the pedals were
geared to a front-mounted
propeller on a lightweight
wing-and-tail frame. Once
that contraption took flight,
a second inventor one-upped
him by strapping a primitive
rocket engine to his bike's
rear fender and blasting off
at more than 100 mph.

Running Hose

Four years after a good
showing at Amsterdam,
the U.5. had home-court
advantage at the Summer
Olympics, held in Los An-
geles, The stationary bi-
cyele and slow-motion
film were as high-tech ©
as training got. But
sports science was on
the move. To elock
metabolism, for -
example, cycling
physiologists & /
collected breath

samples from \
ruUnners.

‘ 30 YEARS AGO: JUNE 1962

How to Find the Best Alr Conditioner
POPULAR =
MECHANICS

Fas e Boiory Dogiee = Bl o oo lyes Wi

By s Wik § oyt Pl
o g e P » P o B ey By

Flying Fish

A Connecticut inventor
spent 30 years perfecting the
WingDingy, a beamy little
speedboat with a unique
variable-pitch wing over-
head. Blown along by a push-
er prop, the watercraft could
scud across the waves at 129
mph on a stepped hull. To get
girborne, the pilot set the
wing to a high angle of at-
tack, then flicked a lever to
flatten it out for cruise flight.
The wing also pivoted side-
to-side so that the eraft
stayed level even during

sharp banks,

i

General éiem'ic E.ul tan rf

#5-ton robot to work
on future nueclear-
powered rockets. De-
veloped for the Air
Force and the Atomie
Energy Commiszion under
Project Rover, the “Bestla"
housed a squatting man who
operated the robot's 16-ft.
arms. It was designed to al-
low last-minute adjustments
to propulsion re-
actors without , &
scorching launch- -
pad personnel with
radiation. ™
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WHRT WILL YOUR UNDERIERR
BE DOING A YERR FROM NOW?

CHANCES ARE, IF THEY'RE

BV UNDERWERR

Y00 COUL STILL WERR THEN.

Because our comforts are made fo kst

Unlike most of our competitors,

we're picky about cotton i\‘r P
VERY PICRY. <150 ;k_ ok

mr“‘“ »

o 2R

L.J "" 1__\__. b

Thaisumymflﬂi OUR COTTON so

" .' The rest we reject. Then we knit
il

SO more of this incredibly saft,
incredibly strong fiber into every square inch
of our briefs, so they'll hold up longer.
And even after loads of washing qur
CLOTH STRYS THICH whie * o0 -
those others waste away. @\Eﬁ :;%f
These are just three of the WS4 55 . -
many reasons you'll still be sitfing in the lap
of our luxury long after other
underwear have started
second careers

Cleaning up paint.

Y




T0 FULLY APPRECIATE NORELCO'S INGREDIBLY
CLOSE, COMFORTABLE SHAVE.YOU
HAVE 0 LOOK BENEAIH lIIE SIIHIACE

[ts amazing, but true.
Norelco’ can actu-
ally shave below skin
level. And equally
amazing, Norelco can
shave you without

the blades even touch- |

Ing your skin.

s

This feat is accom-
plished witha patented
technology unique
in all of shaving. The
“Liftand Cut’\ system.

Here, a precision

LAy

Hairenters the Lifterraises  Blade cuts hair
chamber the hair, wihich thes drops
below sken level.

mechanism has been Try the Norelco.
engineered by posi-  And experience the
tioning a lifter in front  deepsatisfactionof

. oftheblade. When a perfect shave.
! thelifter notchesinto L@ﬁ\_ -

ahair, it hftsitup. Asthe | ), -Z%
blade cuts it, the hair Gt
shaft can actually drop
back below the skin.
The result is an in-
credibly close shave.
And because you can
shave without the

blades even touching 0 Norelco:

your face, itS incredibly s ke close comfortable.
C{'Jrnfortable e e e e B
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News Of Tomorrow's Technology Today

 Ground-Effect Goliath To Thunder Across ra

| TAGANROG, RUSSIA—A
vast featurelezs plain sweeps
from Murmansk to the Be-
ring Strait, entting off Rus-
sln's Aretie geaboard from
the rest of the nation. This
peean of land could be the
proving ground for # mam-
moth wing-in-ground-effect
(WIG) transporter that
skims equally well over flat
lands or water.,

WIG researchers in Russia
and the United States are
calling such a vehicele a tri-
plane, sinee it would gain lift
from Lthree airfoils. Two
would span the twin lower
hulls, while the upper deck
wolld funetion asa third fuil,

A pure ekranoplane (see
“Wingships," page 35, May
"2}, the machine couldn't fy
out of pround effect. Instead,
it would barrel along at 40 ft.
above the surfice.

Twelve turbojets would

deliver the power to move
the 4000-ton vehicle, which
woulid streteh 408 ft. long and
166 ft. aeross. Cruise speed:
300 mph.

In Russia, the machine
wouldn't hurtle at will over
the frozen plains, but would
stick to surveved tracks laid
out with navigational bea-
cons. Elsewhere, the tri-
plane could negotiate the
Negev desert, the salt flats
of Nevada, Canada's tundra
and other similar environ-
ments—anil skim across the
witer as well.

A.N. Panchenkov, a fol-
lower of the late [talian-born
Boviet designer Roberto di
Bartini, eonceived the eraft
Lo resupply Aretic military
bases and merchant-marine
ports. But it could also ferry

Ectacar: Al Dt
Agyisrann Edaon Greg Pope

Conenbumrs PHilgCheer, Wi Fiior

P LLLISTRATION B IEFF MAPIGIAT

F

impaorted freight from Rus-
sia's Pacific ports to Eastern
Europe, supplementing the
Trans-Siberian Railroad.
Added impetus for its devel-
opment may come from the
new Russian government's
desire to tap the natural

Tramstundra Express would fly
at 300 mph on three airfoils in
ground effect.
resourees of the tundra,
Small-scale prototypes,
roughly 70 ft. long, have al-
ready flitted across Russia's
Lake Baikal.

Highlights This Month
B That's Mr. Atlas To You—The veteran
rocket’s new muscle.

B Reversal Of Fortune—Smart trailer
backs around corners.

B King Of Rulers—Machine will measure
atomic distances.

B The Wrath Of ARES—Rutan’s fighter
shows off firepower.

M Cooking With Gas—Drag car’s
alternative fuel.

B Wasteland Warrior—Huge robot arm
fights our toxic Cold War legacy.

POPULAR MECHANICS ® JUNE 1992
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Atlas The Weightlifter

CAPE CANAVERAL, FL
—In 1958, Atlas became
America's first interconti-
nental ballistic missile. To-
day, it remains in produe-
tion, giving General Dynam-
ics' fledgling commercial-
launch business a boost.

The latest incarnation is
Atlas I1, which hoisted its
first payload—a European

| TV satellite—in time for
Olympie Games coverage
| last December.

Souped-up booster and up-
per-stage engines give Atlas
I1 the ability to plant 6000
pounds in geosynchronous

| orbit, outlifting Atlas [ by
900 pounds. Other improve-
| ments include a ring-laser
gyronavigation unit and a
| hydrazine roll-control sys-

SALT LAKE CITY, UT—
Technology in the works at
‘ the University of Utah may
straighten out the problems
that trailers sometimes cause
| during tight turns and back-
Up maneuvers,
The hardware, in its sim-
| plest form, features a
hiteh-angle sensor and a
motor that steers the
trailer's wheels. Other
sensors located on the
trailer and tow vehicle would
| deliver information on speed
and yaw rate to the steering
controller.
Whipping through a feed-

Trailer Steers Itself

INTERSTAGE ADAFTER”
LIFFER-STAGE ENGINES

ATLAS BOOSTER — 7

tem to replace the vernier
thrusters that have steered

the rocket since Lthe 1950s.

An even stronger version,

; PAYLOAD
FAIRING

Atlas ITA, will blast off later
this year. And next year will
mark the debut of the true
Charles Atlas of the family

Atlas IA's malden mission (left)
lofted Eutelsat II-F3 [above ).
Future Atlas ILAS (far left) will
go up In 1993,

—the [IAS, featuring four |

strap-on solid-rocket boost-
ers. The vehicle will deposit
8000 pounds in a geosynchro-
nous orbit.

Meanwhile, Atlas I is still
rolling off the assembly line,
recently lofting a Hughes TV
satellite. That was flight 502
for the veteran booster,

WORM-GEAR
ASSEMBLY

WIRE TO
STEERWNG
CONTROLLER

Y INDICATOR

Di5C
HITCH-AMNGLE TON-WVEHICLE
SENSOR RECENVER

Trailer measures angle at hitch point to steer Its own wheel.

back-control algorithm 2000  System promises to prevent fishtalling and jackknifing.
S Bl Y]

times per second, the con-
troller adjusts the trailer
wheel angle via the steering
motor,

Tests on a retrofitted com-
mercial trailer have proven
out the concept, say the de-
velopers, who include former
General Motors Research en-
gineers. The system virtual-
ly eliminates jackknifing and
high-speed fishtailing. Its
wheels follow those of the
tow vehiele during turns, and
the trailer can be backed up
around corners as fast as 30
miles per hour,

Future efforts will focus on
reducing the number of sen-
sors and refining the control
algDrIl.lun atmrdmgly

E—

GENERAL DYMAMICS ILLUSTRATION, SEAN SLILLVAN PHOTD |MIDDLE], AERCSPATIALE PHOTO

T e e

' Radar Topography

PASADENA, CA—NASA's
Jet Propulsion Laboratory
has been flying a prototype
radar system for mapping
the surface contours of
| Earth, Known as TOPSAR
(for Topographic Synthetic

Aperture Radar), the hard-
ware promises three times
the precision of current topo-
graphieal maps,

Mounted on the fuselage of
JPL’s DC-8 are two Italian-
made radar antennas sepa-

&

rated by nearly 8 ft, The
dishes capture radar pulses
bouneed off the landscape
from a third antenna. The
system triangulates to get
the height of a ground paint,
Onee error due to aireraft
motion is eliminated, TOP-
SAR should achieve an ae-

TOPSAR created this image of
Walnut Guich, Arlzona. Each
color marks a 20-ft. contour.

caracy of 6 ft. in altitude
measurements and a spatial
resalution of about 30 ft.

NABSA hopes to loft a satel-
lite carrying TOPSAR to
map the globe.
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= .
free Fishing Days |
Gorab your rod and roel, rRCALsE
thirs year, mu1namumgt;'a"!_ﬁﬂh.m |
et adiin gpecial IMES W s |
== Lan fish without 3 WCEnSE

L

JUNE 5-8
=Cnech with you! stae fish iﬂE
witdlite agency for fequlations
that apay -

On sal from May 3-June 13. Friends make fishing more enjoyable.
' ‘ So do the low prices at Kmart.

Eagle Claw
Fishing Lire
Premurm
ITRINCE e
4 ih-40 b
Yowr chosce

99¢

Zebeo Leam To Fish Combo. Fealures
56" md with reel, spodled with BD wds
of B b kme. Tackle pack and Leam To

Fish book mcluded 11.9?

Zebeo NMickey
Mouse/Duck
Tales Combo
Chillcl-slre el
with rod: fun
]Fr.{_]f'fi Spooled
with 50 wis of
Bl lime

9.97

| TAKE A
! FremND ey oyysy.  Minn Kota Toiing Motor 40T
i 4 speeds. turbo magnetic poswer and
AT, FESHME WTTR efficiercy \WWesediess power prop

JONE 111 24 s of thrust 124,97



Wiatch “Flshin' with Orlando Wilkon, = R
Saturdays ot 5:35 pm. [ET] on TBS | TAKE A
sponsored by Kmart. ! FRIEND
‘ FISHING
Iﬂbcn 104K 15|:||r Comba Ll WATIIGN, FiEHI WAEE
eall I |, direct-drive L | 2 Buiet C g fle=t | e 17, o
ars. 30Hnch .

Ak s A ([




#

thig year, the fodiowing mtm
set aside special times when you |
€an fish withoid 2 heings *

JUNE 5 AL, AZ
CA, CT. NM, N, DR
| TN, TX, UT VT Wi
Check with your stats fish and

vl lfe for
that ﬂpﬂl‘:em b

]

Abu Garcla Colt 3 5pin and Spincas!
Combos Features sze 3 graphie eel
with &' fiberglass mod. New! Assorted

colors. Your chawce 14,97

Johnson TF 10 Spincast
Combo. Tangle-free action. Reel
spogied with 1015 Ine, matchied
543 grapnite COMmpasIe mod
17.97

TF 10 Reel ot o] 12.97

TF & Reel inot shown| 11.97

Aoy ailale i om

Shimana Spin Combo AX200-&" Asroglass

Rod, 5pin reed with QuickFie II* ant-rverse e
switch, Wo-Fall Baif® spring. one stainless-steel ]

ball bearing. and 4.2:1 gear ratio The L]‘UEI!F[}" you need,
AXULS Combo with 5" Aenoglass Rod [shown| the price u want.
Your choice. 34,97 P e

- : ¢ LIS Son el On sale from May 11-June 13,
;;I"‘;,'g'?m NGNS e 1992, at all USA Kmart stores,




licen

Seid o most Kmand Spo'ts Deparfmanis

fishlr‘ng

Dalbwa Baitcast
Combo MAIDDOX
Low-profile
design, magretic
ant-backlash
conitrol, with &*
r_,'r.ﬂlhlri' Consinag
tian mod

44.97

.I-';r-i'&- 'l‘}uﬂ #"‘?’ A

iyl iy, "

Eagle Claw
Mach lii-6" Rod and
Mach LILS-4'6" Rod
Combos: 2-péece
graphite md 'JIrI|_'f|
T‘ composite reel,
rear drag h"]"‘ln"ﬁ'r'l
MEfrewve, auto thp
bail Your choice
32.97
Mach VI fnot shiow]

39.97

#* & & 1992 & & &

ALL-AMERICAN
FISHING DERBY .

&
']

Eagle Claw Goid
Rod, Pro-style EVA
orips wath blank
thraugh handie
design, Aluminum
Qe guide
Fry' R (naat Som,

ur choce. T 99

wirted ke |r|' ynd ach

Dalwa Apcdo Spinning
AGI300X and AGBOX
Spincast Combos. Stainless
steel bal-beanng drive, long
cast spool, with &' graphite
i, Your choice. 26,97
Dalwa Apolio Longeas Spir
Repls AGTOGK, 1305, 1605
O 000

noce. 1697

"Myailabde in most shoes




Magic Carfish Balt. Culprit Plastic Worms.

Assirted prepaned dough T145" worm et N
favars to choose fom

Your choice. J .99

ENfEncer and urigue
Acoon, Marmy colods
YEaLr o

Blue Fox Super Vibrax
& Super Vibrax Grizzly
Spinner Balt. MNew

Adsiarted sizes and color

tour choce. 1,99

Pradoo Farmnmows Brands 4-Lure Kir
Heddon's farmowus timy torpeda
Corckeds neon spot, Bomber's famous
muni-ousirwhacker spinner D, amnd
Febels weediess armnwhead spoan

Ml a.“

/ Siberian Super |

Bait. “almon eggs
Matiiral ir IQFECHETIES [0
sttract and catch even the wane
fishy 145 oz anly available in
AZ CA, COL D, MT, NM, NV,

OR. UT. WA and WY 1,59

Mister Twister Eloctr
~ s TV

dade with 5 _-:-., mlEase
button, bnght yelow

M QFEEN WA easy g

19.99

| TAKE A&
I | FRIEND
L FISHING

ARTIORAL FERHBEG WELE
BIWE 2T, T

MNarman Deep Baby 1

Deep Little 1. Litfe

f Quarterback

Assorted sizes and colors

our choice 7,69

Wik

The quality you need,
the price you want.

On sale from May 31-June 13,
1992, at all USA Kmart stares.



Gusdorf Fisn

Spornge grippens hold up to 10 ods
on each sile Four mdermal adjustable
shehes Galley !iu‘.‘ abiows additional
storage. Ready 1o assemble

Aualialie w1 Mo o

Plano Tackle Box* Two-Tray
h L}. Ll £ i

PO WO

% Stnirchy
.l']'.']llll.rl WiILH

Plano 707 Tackle Box*
T draswers, 14 worm-mo
CoEmpantmerts. 3Yr" -deep
well for bulky gear, supser-
SUength plashic construction
14.97

Plamno Tackie Box ™ B&0s
Hip-roof box with six T
and 36 worm-pnal Co

pantments 1 B.? ?

W Tackie abenet
Organizes fishing and _.rvcr*ln.J gear

Eulryd'.af Low Price 99 07

| TAKE A
| FRIEND -
L FISHING Pllrm Magnum Side-

Mh' #3215, Adjustable
divichers allow '4. o 27

RATIDRAL FIBMG WTTR

JWE 5T 19D
COMPanments. Wormm-
FELSIant Dody, iee
through amber
s BI‘?
= g™ -
o -
g - -
T :
'-':':_:_‘_‘_. =
—
Plano 1737 Tackie e~

Rachker* Includes five Plano

stovwawaEy Doxes, built-in hand

grip availkable i ight gray. with dark
gray lick wiorm-proal plastic construction

18.97




"Check with vour
Wildhfe agace, o sh
that apiphy

Lowrance Eagle Lira 1D Liguid
crystal, ultravision super-heist dis-
play, advarced fish ID gystem, split
SCreen. imstant screen update, com-

pletely waterpool. 364,97

Delco Voyager \Marine Battery
Features 520 Marine cranking

amps and $0-minute reserve

capacity. Everyday Low Price
“-93 with exchange

MIS 530 MCA 125 RAC W Hange 4,93
MIT, 720 MCA 160 RIC Wieh exchange. §9.93

MotorGuide Trodng Moo
Stealth 57350, 3540 thust on
l2-voit, 5-speed, ninja prop, and
power prop in bax,

Model HT 34

Your choice. 199,97
Everyday Low Price

Exide MNaugiys
Marine Bamery

15 mairenance
free, with dual
terminals for

easy application
E

129.93

with exchange
NG-27 &70 MCA 180
RIC. With exchange
82.93

KHO-M-24. 465 MCA
47 RIC. With eichange
9.93

Techsonlc Humminbied LCR 40010
Fish Finder. High-mesalution LCD
screen, zoom and bottom alarm,
completety waterpoof. 124,97
Techsonide LCR 400 Portable Fish Finder
[not shown). 168,97

' MotorGuide®

*Efectmnics availabils
i o e

L

The quality you need,
the price you want.

On sale from May 31-June 13,
1992, »i all USA Kmart stores.




gl asie SPECIE T
can fish without a licen Wy

SEPT. 26 CA, GA, WM
*[hsch with your gte fizh Andl

wilifile Egenty for requiations
that apphy |

[

| TAKE A
| FRIEMD
L FISHING

Kransco Kahala Wave
Board. Fun, queck and

maneEuverabls

AATIORAL FIEHWNG WITE
SN NT TR

arwiled
rais, muEColoed, icfudes
sturdy leash M|

16.97°

Ero Wickey Mouss 4
sale wth ermsol
030 IDs.. chiild, 30-50 ibs., and
| vouth, 50-30 Ib

18.97°
Fusion g shown) 240,97

Nash Waer Skis Meanic
AUt weater skl padr with

30 ki Black with reon

esigr. 39,97 O'Brien Pro Hycdm Side
s ons Twi retractable fins, rail
grooves, polished botom
foam core, quick-refease

arap 84,97

&

K 1H

Ero vornes Towabie Bdde-n
Tube. Two heavy-duby sure-gnig
handles rugged, reinfored-
mylon towirg Namess: esistant

y s3lt weater and chiarine, 48

Kmari
ADOVERTIEED MERCHANDISE POLICY

Py B ETETET BT N T ACVETTRA R TN [N e,
T ar; e bnect oy o red b S umSany e gy LriTeaeer
e g wel st B P pheek o0 TepuRst B he maTrancs
e AR O ruesorabie brly cuant T S echased o Be wae soe
wfpreve madgbie o wil ped gt @ CmpE R Ry e W g
COMEEArAIE (REITEDN N e

Stearns Life Vesis Adustabie waist Dell
#nd leg strap for proper fit and maxi-
mium salety: Coast Guard apd
Notatoin collar with grab
neww standards: infart and child sores
18.97°
Stearns Classic S Vst Strong nylon
shell and hrung with fowr, 17 safey beits
oast Guard approved. Assomed colors

L
UMor LN 24,97

The quality you need,
the price you want.

On zale from May 31-June 13,
1992, at all USA Kmart stores.




LORAL ILLUATRATICN

World'’s Hardest-Working Ruler

GAITHERSBURG, MD—
How do you gauge the length
of a molecule, or map the dis-
tance between two atoms in
a supercompact silicon chip?
Industry wants to know, so
the National Bureau of
Standards and Technology is
building the most accurate
ruler of all time.

The Molecular Measuring
Machine, or M-Cubed, will
use an atomic-scale probe,

such as a scanning tunneling [

microscope, to pinpoint the
lncation of a single atom.
Then, an ultraprecise car-
riage will reposition the
probe, gliding on sapphire-
codted pads. Laser-interfer-
ometry apparatus positioned
around the probe will pro-
vide the measurement.

The probe and specimen

AColETIc  ACTIVE- TEMPERATLIRE-
SOLATION CONTROL SHELL

SHELL
SHELL

VACLILM
SHELL

SPEC IMEN

CARRIER + MEEMEL, <

FINE-RADTION
MOTOR

PNEUMATIC
1SOLATOR

M-Cubeduﬂllwnlth'ulue vacuum system |below right ) wrapped
In extensive environmental isolation hardware.

carriages will move in
grooves machined to a bas-
ketball-size sphere of copper.
That core structure, in turn,

will rest in a vacuum @5
chamber deep inside

a nest of shells that - 8

nd

isolate the ma-

chine from noize, vibration
ani temperature swings, A
clean room walled with solid
conerete blocks will surround
the whole thing.

NIST doesn't pretend that
the M-Cubed’s mechanics
will guarantee the accuracy
Foal—within 5 to 10 atoms”
widths, But once engineers
have nailed down the error
caused by the carriage mo-

tion, they ean factor

it in and elose inon

\\ the desired precsion,

——t The machine is cur-

rently undergoing fi-
nal assembly.

ELECTROLYTE FILTER

DARPA's surveillance ULV will soon get an aluminum-oxygen fuel-
cell powerplant to give it a 3-week mission capability.

Marathon Robot Swimmer

AKRON, OH—To boost the
endurance of unmanned un-
derwater vehieles (UUVs),
Loral Corp. is developing
long-lasting aluminum-oxy-
gen fuel cells. The Defense
Advanced Research Projects
Agoncy (DARPA) is funding
the effort,

The fuel cell would gener-
ate more than 1300 kilowatt-
hours spread over a 3-week
period. That offers three
times the performance of
silver-zine batteries, which

currently power DARPA's
UUV testbed (see Tech Up-
date, page 18, Oct. "M).

The system also sidesteps
the dangers inherent in stor-
ing hydrogen fuel,

Loral will first demon-
strate the technology in the
lab, then put it in the 44-in.-
dia, DARPA vehicle. Onee
that works out, engineers
will fine-tune the system for
high energy density and plug
it into a submarine-launch-
able 21-in.-dia. vehicle,

ATLANTA, GA—A tech-
nique that wipes atmospher-
ic blurring from photo-
graphs of Mars may
help researchers track
dust storms that rage
across the surface of
the red planet.
Developed by Gear-
gia Tech Research
Institute and NASA's
Jet Propulsion Lab-
oratory, the method is
called speckle imag-
ing. The key is a high-
speed imaging chip
that snaps off 4 series
of exposures of Y/gth of
a second—wvery short
by astronomical stand-

Blinking Telescope

ards, The shots freeze the
blurring caused by Earth's

COMPUTER:
r.

\T/ F‘.‘-f‘.‘i\‘.LEnHNE
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turbulent atmosphere,

By comparing the images,
a computer ean pick out dis-
torted areas from areas that

remuin stable from frame to
frame. The processor then
molds the pietures into a sin-
gle high-resolution image.

HIGH-SPEED
TRATA LINK

Speckle imaging
would permit year-
round tracking and
prediction of Martian
| weather. And in fact,

JPL has proposed a
Mars-monitoring pro-
gram based on the
technology. The sys-
tem proved itself last
year on the University
| of Hawaii's 80-in, tele-
seope,

Speckle-imaging system
Iinvolves extensive
computer hardware
and two alternative
detectors and displays.

P ILL UG TIRATICHN BY HANK IKEN. NIST PHOTIOS

P ILLLFSTRATIDN BY ADCLPH E SROTMAN

{More Tech Update on page 20)



ThisIsWhat Hapr
A'leam Of Jeep. Eng

ngine deli The automatic temperature control sys-
Eﬁrﬁaid 22 iﬁah:r;uﬁiﬁ;ue tem, another exclusive standard feature,
to conguer tough terrain, constantly monitors and adjusts the

interior climate to your specifications.

The standard driver’s side air bagisthe

The new Quads a—Cﬂﬂ;uspmsfm firstand only ina sport utility vehicle.

system helps smooth out the Earth's
roughestspots.

Introducing The New Jeep. Grand Cherokee.

Forget everything you ever thinking ever putintoa4x4. revolutionary all-the-time four-
knew about sport utility vehicles. For example, instead of set- wheel drive system that actually

This is the new Jeep Grand tling for a conventional fourwheel thinks its way over, around, and
Cherokee Limited. And it's theresult  drive transter case, Jeep engineers through all kinds of road conditions.
of some of the freshest, mostadvanced  created the new Quadra-Trac — a Instead of installing an ordinary



E]eers ACle

The revolutionary new Quadra-Trac"
all-the-time four-wheel drive system
autpmatically adfusts to dif ferent road
surfaces for optimum traction.

air conditioner, ned an
automatic temperature control

system that not only keeps the

passengers comfortable, but also
i |-'.1‘L']".'= the ozone safe because
!!,i it uses an environmentally
?.'.E: friendly refrigerant.

they L|L':\'i:.:

Give

an Slate.

140 cubi feet of interior space make
thisone of the roomiest 4 x4s inits class,

In other words, instead of
building a conventional 4x4, Jeep
engineers built the new Grand
Cherokee Limited. And, in the pro-
Cess, U ‘I.:“_Y redefined whata l-]11":‘1
utility vehicle should be.

[o fully appreciate what starting

The sophisticated four-wheel anti-
lock brake system is another one of
Jeep Grand Cherokee's unexpected
standard features.

R, BrEOssOs or tel e U S A
S CALPMRC TR 38 PRE D PP

with a clean slate can do, call 1-800-
JEEP-EAGLE. And getall the dirt on
the most advanced _]L c P".-"L‘l}il.']l._' EVEL

There’s Orﬂy One Jeep:

Advantage: Chrysler =




ARES Fires Its Gun

MOJAVE, CA—Can a light-
weight composite air-
frame stand up to the
ferocious recoil of a 25mm
gatling gun? Burt Rutan's
ARES {short for Agile Re-
sponsive Effective Support)
close-air-support fighter re-
cently answered that ques-
tion with a solid yes,

The demonstrator plane,
built by Rutan's Sealed
Composites, Ine., is
i hodgepodge
of urethane
foam, fiberglass, keviar and
epoxy, weighing only 6700
pounils.

It packs a General Electric
GALU-12 cannon that spits
out & rounds per second and
hummers |'|| .|i1'fr.'um.-l:u1.]u
tune of 4.5 g's. The barrel is

| offset to .-L‘I.l hu.u il to keep

e

< gnEne-choking muzzle
gases away from the port-
mounted jet intake.

Fired both on the ground
and while airborne, the gun
didn't damage the structure
or engine of the plane, even
during 40-round bursts. That
a few electrical components
did come lnose was dismissed
is due to poor mounting.

But during inflight target
practice, a test pilot report-

Self-Propelled
Shock Buoy

NORWICH, ENGLAND—
A powered buoy may help
the oil industry carry out
seismic surveys at sea with-
out exposing ships to damag-
ing shock waves. The guns
used in such operations,
which map sub-seafloor oil
pockets, are more powerful
than ever these days.
Developed by Specialized
Offshore Lifting (S0L) L.,
the disc-shaped vehicle can
chug to a safe distance off the
side of an offshore supply
vessel. Then four seismic air

CMG PHOTOS

Joe Mezquita's 700-hp
“super gas’” racer Is the
only drag car on the circult
fueled by natural gas.

guns fire from a submerged
platform beneath the dise.
Thi buoy runs on a docted

propeller driven by a 56-hp

Rutan's lightweight ARES didn't shoot [tself in the foot during
gun-firing tests. Alrcraft may become weapons testbed.

eil, the gun generated shoek
waves that disrupted with
aerodynamic forees on the
plane, yawing it right and

hydraulic motor, an unusual

ly muscular powerplant fora

amall unmanned vehicle,
Two tethers link the de-

pushing the nose down.
Scaled Composites now

wants to test-fire some 2.75-

in.-diza, rockets from ARES.

Powered buoy delivers seismic
survey blasts at a safe distance
from offshore support vessel.

viee to the support ship. One
feeds hydraulie fluid to the
motor, while the second, run-
ning from the ship's bow,
gives the motor something to
pull against, providing ten-
sion to hold the buoy in place.

The idea is to make the sys- |

tem as undemanding as pos-
sible, so the ship's captain
ean foeus on holding station
during the survey.

S0L hopes to abtain oil in-
dustry funding to manufae-
ture and test a full-seale pro-
totyvpe named Gunbaoat.

Hot Rod Cooks With Gas

CLEVELAND, OH—It
miy have no history as a rac-
ing fuel, but niturs il gas hasa
lot going for it, saysJoe Mez-
quita. His N .1ru|.1t Gasser

a “super gus" drag car—ean
roar to 155 mph in a quarter-
mile from a standing start,

thanks in large part to the
fuel's 180 octane rating.

The car, a fiberglass repro-
duetion of & 1987 Buick Som-
erset, houses a cylinder that
stores the gas at 2400 psi.
The engine's induction sys-
tem has been tailored for nat-
ural gas, with carbure-

> .!':, / 323? o czoura

. Lol
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= [
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tion that takes the fuel down
to the sume pressure as a gos
stove. The powerplant, a V8
Chevy racing block, has alzo
been modified for a 14:1 com-
pression ratio,

Not only does natural gas
proviide smooth combustion,
but it doesn't spark until it
hits 1400° F, a mueh higher
temperature than gasoline's
ignition point., The fuel has

the added safety feature of

being lighter than air.

The Natural Gasser
drag ear will perform
in the National Hot
Rod Association's
Spring Interna-
tional in Colum-
bus, Ohio.
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{More Tech Update on page 24)
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I bought it because
it won't go out of style.

You probably don't associate the expression It’s built for the long run, o, with our

“everlasting love” with your faucet. exclusive washerless cartridge, backed by a lifetime
Ah, but then gml probably don't have a limited warranty against leaks or drips.
Moen TRADITIONAL™ faucet. The Moen TRADITIONAL faucet.
Its classic design transcends time. So it will You'll love it now:
always be in style. You'll love it later

See your Moer dealer or call us &f 1-800-553-6636



I Buugﬁt it because
it won' leak or drip.
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Robots Of The Wasteland

RICHLAND, WA—The De-
partment of Energy is mus-
tering its brainpower to
| elean up the nuelear waste
left from 40 years of Cold
War weapons production,
Obviously, robots would
be better suited for the jﬂh
than humans. So engineers
from five national labs have
collaborated to demonstrate
a gigantic prototype at the
Hanford Site, where officials
have declared 177 deteriorat-
ing waste-storage tanks a na-
tional priovity.
The double-handed arm,
built from commereially
available hardware, is the

HOUSTON, TX—Doetors
dream of the day when or-
gans for transplantation ean
grow in culture, Enginecers

at Johnson Space Center |

have taken the first step,

with a bioreaetor that per- |

mits cell cultures to develop
mto real issue,

Inside, cells grow between
two slowly rotating cylin-
ders, which simulate zero
gravity, conducive to tissue
culture. The machine should
work aven better aboari the
Space Station,

GREENBELT, MD—A
unique erawling robot in-
vented at NASA's Goddard
Space Flight Center can
slink into all kinds of out-of-
the-way places.

Like a caterpillur, the ma-
chine moves by choreograph-
ing a ripple of steps along «
segmented body.

Each individual body mod-
ule consizts of two U-frames
facing each other and joined
by cables. Four actuators en-
closed by each pair of U-
frames expand and contract
in a4 computer-contraolled
rhythm. To pull the machine
along, gripper feet alternate-
ly seize and release whatever
surface the robot is crawling
OVer,

Other robotic climbers suf-
fer from high centers of prav-

24

Mechanical Caterpillar

forerunner to smaller ver-
sions that will tackle the
tanks. After pumps siphon
out the liquid, laser and ul-
trasound seanners will map
out the toxie crust on the in-
ner face of a tank, Manipula-
tors will then scour the crust
away. Sandia National Labs
has developed a videogume-
like telecontrol system for
the machines (see Tech Up-
date, puge 20, Feb, "91). For
the next five yeuars, the big
arm, nicknamed Red Zone,
will serve as a testhed.

Giant arm will help Energy

Department design nuke-waste
remediation robots.

-

Pl . .

Rotating bioreactor frees cells
from gravity. allowing complex
tissue growth.

AUBURN HILLS, MI—
Plastic continues to supplant
metal in even the toughest
automotive applications,
Now Hoechst Celanese
is setting engine compo-
nents in a new high-
grade version of poly-
benzimidazole, called T-
Series Celazole,
Significantly, conven-
tional extrusion and in-

Jjection-molding machin- 0

ery can work this thermo-
plastie to form parts such as
piston rings, valve guides

Plastic Piston Rings

WESTINGHOLUSE PHOTO

and high-temperature bush- |
ings. Other plastic engine
pirts have required further
sintering or machining,

HOECHST CELANESE PRHOTOD

Automotive parts can be

molded directly from tough
new Celanese thermoplastic.

ity and have difficulty climb-
ing straight up. But this
machine can scuttle up
towers at a rate of 80 in.
per minute. Modules can also
negotiate turns by contract-
ing two actuators while ex-

VERTICAL
U-FRAME

Caterplilar robot moves by contracting and
expanding while gripping and releasing surface.

panding the other two,
Outfitted with the right
tools, the robot could repair
high-tension wires,
inspeet oil rigs
and narrow

CION

"

LORNER

HORIZONTAL
LU-FRAME

blasting. Ta] '

pipes, or do remote-control
vacuuming, painting or sand-

— |

P ILLLSTRATION BY PAT RUGGERD, NASA PHOTO
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PORTRAIT OF A QUITTER |

50t feol sumeary of Presogeng imormalhon on new page

Abuut six years ago, | decided to stop smoking. So [ tried cold turkey. It seemed to work

for a while. Bur within three months, my wife caught me sneaking cigarettes out the bathroom window.

QUITE FRANKLY, I NEVER THOUGHT
I COULD REALLY GIVE UP SMOKING.

Habitrol® is a skin patch. When used as part of a comprehensive behavioral smoking cessation
program, it has been clinically proven to significantly increase the chances of quitting by relieving the

e

craving for nicotine.

As part of my smoking cessation program, | was given a free support kit. The kit includes tips
on getting through the rough times and an audio tape for relaxation and motivation. My doctor is a big
support as well. He even gave me a list of support groups | could attend.

Habitrol contains nicotine. If you're pregnant or nursing, or have heart disease, be sure to first
find out from your doctor all the ways you can stop smoking. If you're taking a prescription medicine or are
under a doctor’s care, talk with your doctor about the potential risks of Habitrol. Habitrol shouldn't be used
for more than three months.

If you're really determined to quit, ask your doctor about Habitrol therapy. Or call
1-800-YES-U-CAN, for more information, today.

If you're tired of quitting and failing, this could be your chance.

IF YOU'VE GOT THE WILL, NOW YOU CAN HAVE THE POWER. Habltl'Ol

(. g
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&% Pharmaceuticals
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Sl o ey (17001 2T3-2238-3A



Habitral ®

(nicetine transdenmal system)

Systemic deibeery ol 21, 14, or 7 mpfday sver 24 beurs
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immer—for those who would boldl}' g0
m4x4hasgambefore

TDI'\I‘I" SWAN, Automotive Editor
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® So vou've acquired this mountain
petaway,
like
equipped with hooves rather
Lires
tree trunks seattered around the
place.
seem to come up with a vehicle that's
capable of towing vour howitzer.

dClE s> |'|Ii-l||. ||II||".:‘-'

but the
it's better smited to something
than

And there are all these random

Besides that, you just can't

If these or other limiting factors

INE 199,

have been troubling you in your
sedrch fora dxd that really will go any-
where, AM General in South Bend,
Indiana, (B00) 3453-6833, has an in-
triguing answer,

Our friends in uniform eall it the
HMMWYV, for High Mobility Multi-
purpose Wheeled Vehicle,
known as the Humvee, But you can
call it the Hommer., AM General

better

wotild like that, sinee that's the regis-
tered trademark for the vehicle, And
you no longer need a uniform to put
this big horse through its impressive
paces, All vou need is about $40,000
and some terrain you wouldn't dare
tackle in any other sport/utility vehi-
cle available today.

Although the Hummer has been
around for a while, it took the Persian

ks
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Gulf War to make it visible to most
Americans. And with visibility came a
shock: America learned that this hulk-
ing, no-nonsense newcomer had re-
placed the beloved Jeep. This is like
finding out that your old high schoal
burned down—a little of you goes up
in smoke, too,

But for anyone with an emotional
gtake in the old military Jeep, there's
some consolation in the Hummer's or-

b

A General Motors &, 2-liter diesel Turbo 400 automatic transmission and Torsen differentials

pull the Clvilian Hummer into |and out of| some pretty heavy sledding.

iging. AM General is descended from
the Willys-Overland Co., which was
more or less responsible for the de-
sign of the original Jeep and produced
some 350,000 of them during World
War I1.

Like the Jeep, the Hummer design
evolved from a set of military specifi-
cations aimed at generating a High
Mobility Multipurpose Wheeled Ve-
hicle ( HMMWYV )—one with a much
broader range of capabilities than its
famous predecessor (see “The Jeep Is
Dead, Long Live The HMMWV!",
page 89, Apr. '83).

The performance targets, outlined
by the military in 1979, included the
ability to operate in climatic condi-
tions ranging from desert to aretic,
with or without armor, and with
adaptability for a broad range of ap-
%]icatiuns—sufh as troop transport,

OW missile platform, ambulance
work, artillery towing, ammunitions
hauling and other functions.

of the Storm

The Hummer was already solidly es-
tablished with the U.5. Army, Ma-
rine Corps, Navy and Air Force by
the time Desert Storm broke last
year. But like so many other elements
of American military technology, the
crucible of combat put this vehicle's
exceptional capabilities into sharp fo-
cus. While the 20,000 Hummers in-
volved in Desert Storm didn’t com-
mand the kind of media attention
given to Patriot Missiles and smart
bombs, they performed their multiple
workhorse chores in the gear-grind-
ing grit of Saudi Arabia, Kuwait and
Iraq with a level of reliability that ex-
ceeded expectations.

And somewhere in the middle of the
Gulf War, AM General's phones start-
ed carrying a lot of nonmilitary traf-
fie. The basic message was, “1 want a
Hummer, Do you have a civilian ver-
gion? How can 1 get one?”

Well, here it is.

AM General's prellminary sketches of Chvillan Hummer varlants include from left: ambulance/troop carrier done, 4-door short-box pickup,
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The vehicle

One glance tells you this is no toy. Al-
though its overall length is actually
shorter than the new Chevrolet/GMC
Suburban 2500, it's 8 in. wider and a
couple hundred pounds heavier,

But the statistic that really sets this
vehicle apart from any other 4x4 you
can buy is ground clearance. There's
16 in. between the Hummer's under-
carriage and the earth—a good 6 in.
more than anything else in the sport/
utility field.

Even more important is the nature
of the clearance. When you use up the
ground clearance on an ordinary 4x4,
the first thing that starts seraping
over rocks is likely to be something
essential to transmitting power to the
wheels. When the Hummer scrapes
bottom, the first contact will be with
the chassis itself. The tender drive-
line elements are tucked up between
the frame rails.

When we toured the Hummer fae-
tory in Mishawaka, Indiana, it took
one look at those massive steel rails to
convince us that this chassis ean take
a pounding that would leave other
4x4s erying for merey or dead on the
trail. The massive rails are united lad-
der-style by five equally robust cross-
members, and the resulting assembly
measures well up on the stiffness
seale usually reserved for bridges and
railroad tresties.

Suspension consists of beefy double
A-arms and coil springs at all four
corners. Brakes are 10.5-in. dises all
around. The rotors are mounted in-
board, and the master cylinder has
dual reservoirs.

Propulsion is supplied by a GM 6.2-
liter diesel, mated to a 3-spead auto-
matic transmission, also from GM.
Horsepower is rated at 150, torque at
250 ft.-Ib, Given the mass of the vehi-
cle, this output seems modest, but the
torque curve is flat and the Hummer's
gearing makes the most of it. Though
it's quick only by locomotive stand-
ards—as one observer put it, “0 to 60
is June"—the Hummer can be coaxed
up to freeway speeds. And in moun-
tain-goat terrain, where just keeping
going replaces going quickly, the
Hummer plods through and over stuff
that almost defies eredibility.
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Hummer's capabilities Include traversing 40% slopes and fording 30-in.-deep streams.
Its chassis can take a pounding that leaves other 4x4s dead on the trail.

The test facilities near South Bend—the for-
Almost all of our evaluation was con-  mer Studebaker proving grounds. In-
ducted at AM General's rambling test  eluded in this acreage is a rich mixture

a Jeep-style softtop and a 2-door long-box pidkup version. Conversion to chvillan use includes 12-volt electrical systems and federal lighting.
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of deeply rutted woodland trails,
cliff-like downhills, soggy-bottomed
ponds, steep-sided ditches that
looked very much like anti-tank traps
and 3cl1uare-edged concrete steps 18
in. high.

Thanks toits combination of limited
overhang, steep approach and depar-
ture angles and high ground clear-
ance, the Hummer can elimb over tree
trunks and rock shelves that would
stop anything this side of a tank. High
chassis rigidity keeps it going even
when one or two wheels are off the

ound, and its wide track (72 in.)

eeps it going on 40% side slopes.

The Hummer can trundle itself up
glopes of up to 60%, and it can ford
waterholes as deep as 30in.

We spent an entire day sampling
these capabilities, and when we lefi,
we were believers. For dirty work,
this warlike roughneck has no peer.

On the street, it's a different story,
The Civilian Hummer is downright
posh compared to military versions,
with real upholstery (as distinet from
canvas), padded dash, steel doors (for
improved side impact protection) and
padded door panels. Other variations
from the G Hummer include a 12-volt
electrical system—military Hum-
mers use 24 volts—and civilian side
marker lights and turn signals.

But none of these modifications do
much to dispuise the elemental brute
within. It's like putting a gorilla into a
Brooks Brothers suit. He may look
stylish, but he's still a gorilla, and he's
not gonna let you I"::-rgel it.

The street-going Hummer is slug-
gish and elumsy in traffie, not to men-
tion noizy. And massive. Of the three
body styles offered—2-door pickup,
4-door pickup and 4-door softtop—we
think the 4-door pickup iz the most
practical, as well as the most comfort-
able. Like an old-fashioned pickup,
the 2-door is limited in terms of leg-
room, and the fixed seatback is too
close to vertical. The 4-doors offer
more legroom, but none of these vehi-
cles can be called comfortable by con-
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The Hummer will take you places some civilian 4x4s won't go at all, but Its size and slow

acceleration keep it from being much fun to drive on the highway.

Specifications

Base price 540,500
Engine B.2-liter VB diesel
Horsepower 150 (2 3600 rpm
Torque 250 f1.-Ib. 5 2000 rpm
EPA fuel economy, cliy 13.2 mpg
EPA fuel econamy, hwy. 13.8mpg
Transmission J-spoed automatic, 4wd
Wheelbase 1300 in.
Length 1B0.0In.
Height T2.00n.
Width B5.0In.
Track, fir T2.0in/72.0in.
Curb welght 5424 b,
Suvspension  Double A-arms, coil springa,

hydraulic dampers
Brakes, 1'r 10.5-In. disc10.5-In. disc
Tires JEx12.5R16.5

Test Results

Acceleration 0-60 mph 20,8 sec,
Braking 80-0 mph 186 f.
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Side-by-side comparison lllustrates differences in ground dearance, width and overall bulk between Hummer and Range Rover.

temporary sport/utility standards.

However, the Civilian Hummer
doesn't pretend to be a Ford Explor-
er. Since most sport/utility vehicles
almost never leave the pavement,
their off-road capabilities are compro-
mised in favar of ride comfort and all-
around driveahility.

The Hummer's superb off-road ca-
pabilities aren't compromised even
slightly. It's a real outback brute, and
we prediet that novelty buyers will
quickly tire of it. We wonder, for ex-
ample, how often Arnold Schwarzen-
egger, who bought one of the first
civilian models, takes his Hummer
through its paces in Hollywood.

But if there's serious off-road work
to be done, the Hummer is in a class
by itself,
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Photo CD, I

Welcome to the vé.n lrj of elmﬁ’«m— .
ic imaging, and say tHanks to Ko
dak, the system's develaper. Now,
anyone w ith a 25mm camera and a
Photo CD player can puttheir snap-
shots on television for easy viewing
and even erapping Photo CD may
just change the way we look at
photographs. '

The road to a mass-market elee-
tronie still-imaging sy stem hasbeen
long, and not without its potholes.

In the early 1980<, Sony sprung the

idea of electronie still
photography on the
world. Known

Put 100 of your
favorite snapshoty onto
a compact disc for easy
viewing on your
tefevision.
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ground. but is certainly crisp and

"

In side-by-side comparisons. the CD-based prints score well. A conventional print [left) has a slighily “burni-out” face and dark back-
sharp. Print from CD made on laser color copler (middie ) has better colors on face, but shows some

fuzzy edges where bright light falls. CD digital print [right] has excellent colors and more open background than other versions.

as Maviea, it was composed of a CCD
camera (gsimilar to the pickups in cam-
corders) that records images on a
“video floppy disk.” The still pictures
from the Maviea, and a host of proto-
type still video cameras that followed,
were more of a curiosity than arivalto
pictures produced by even the most
humble conventional camera.

But the Kodak approach is differ-
ent. It eliminates the need for a sepa-
rate still video camera and, at first
glanee, delivers the quality that we've
come to expect from film. Plus, you
can order prints right from the CD.

Want to give Photo CD a
try? All you need is a regular
3bmm camera (anything
from a point-and-shoot to
an SLR will do), a roll of
colorprint film and the
Photo CD player, Ko-
dak intends to have
a 3-model line,
with the least ex-
pensive model
selling for

about $400,

certain elements
entirely.
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The bonus is that if you don't yet have
an audio CD player, you can play back
prerecorded music dises on the Kodak
CD player as well.

You can also play back your Photo
CD on a CD-1 player or a computer
witha CD-ROM XA drive. However,
you can’t play CD-I dises on a Photo
CD player because, as a Kodak
spokesperson says, “Photo CD is a
subset of CD-1." In addition, Kodak
cautions that not all CD-ROM XA
drives can handle the Photo CD sys-
tern—at least not yet.

How it works
Here's how the Photo CD sys-
tem works; After youshoot a
roll of film, bring it to
where you regularly get
pictures developed (be sure
they offer Photo CD serviee)
and ask for “the works.” The
works means you get your film
developed, a set of prints and a
jewel-casze-enclosed compact dise
that holds your electronically en-
coded pictures. As of this writing, the
cost of a 24-exposure roll of film
stored on a CD is about §1 per shot.

At the lab, the photofinisher con-
verts your color pictures to a digital
file via a high-speed scanner—each
35mm frame is converted to 18 mega-
bytes of information. The seanned im-
age is then passed to a Sun SPARC-
station computer where the image is
compressed to a more manageable file
size. In fact, the Photo CD holds many
levels of image information, each one
dedicated to a certain task.

To print the thumbnail-size picture
diary that you get along with your
Photo CD order, a lower-resolution
image is required. For playback on a

TV, aso-called Base image (512 x 768
pixels) is used, and for impending
high-resolution TV, the Photo CD has
a4Base image (1024 x 1536 pixels). If
yvou want to make a print on a digital
hard-copy device, you can draw upon
the 16Base image, with its 2048 x
3072 pixels. The higher the resolu-
tion, the better the picture guality
and the longer it takes for the system
to bring up an image. However, this
system also ensures that Photo CD
won't be obsolete, at least in terms of
resolution, before its time.

Up to 100 pictures can be recorded
on the dise, though this will vary ac-
cording to what other information is
included in the files, Kodak recently
announced that graphics, sound bites
and other information can be stored
along with individual pictures. One
picture of a grandparent and child, for
example, may warrant two sound
bites, one from the grandparent and
one from the child. How much addi-
tional information you inelude on the
disc affects the overall storage capaci-
ty for pictures. Photos can be added at
will until the disc is full,

Viewing the pictures
For playback, you load the CD just as
you would in an audio player. You can
set an interval timer and sit back and
enjoy every frame, or you can ran-
domly access pictures with the re-
mote control using the supplied pic-
ture diary as a guide. You can evenset
up picture seripts using the playback
memory, and show a branching series
of, say, No. b, then No, 7, then No. 44
and so forth. As yvou play back pic-
tures, you can select portions of the
frame for closer examination.

For those who like to delve into im-
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age manipulation, you can
plug thei into a com-
puter witha CD-ROM XA
drive and play with soft-
ware such as PhotoShop.
If you really want to go
whole hog, you can buy a
dedicated printer and
make hard copies of your
creative work. This may
well replace the amber-lit
darkroom work of the
past. Our initial experi-
ence with Photo CD left us
very impressed. First we
took pictures with a good
point-and-shoot camera—
the Olympus Stylus—on a
roll of Kodak Gold 200
colorprint film. After we

sent in the film, we got e photo CD Indexing system can show everything on a disc or be used

back prints, negatives tg create a specific branching playback program.

and the Photo CD dise.

The TV format is horizontal and
doesn't match up to the aspect ratio of
the conventional 35mm frame, so
some picture edges were cropped.
Not to worry—you can hit a button to
get the whole picture, albeit with a
smaller image, on the screen. In fact,
few peuﬁle monitor the edges of
frames when they shoot, so you might
only notice the edge loss when looking
at pictures of groups. Vertical shots
can be easily rotated to stand straight
up. Overall, the picture quality on the
TV sereen was very sharp and color-
ful, with no noticeable aliasing or jit-
ter, a real problem with still video im-
ages of the past.

After viewing, we had a set of
prints made directly from the dise,
and here again the quality was a wel-
come surprise. We had two types of
prints made—one set from a color la-
ser copier and the other from Kodak’s
digital hard-copy printer. The color
copier prints appear to have lower
resolution, with some burnt-out areas
where the picture may have been
overexposed and some soft, fuzzy
edges in contrast borders. But some
of the problems here stem from the
paper stock and the way color is laid
down on the page.

The digital hard-copy prints were
excellent, In faet, compared to the
conventional prints, they had more
open shadow areas and an excellent
color balance. We're told that the soft-
ware in the system automatically cor-
rects some of the common photo-
graphic problems. For example, if
vou shoot a closeup flash shot, you
may get a burnt-out face and a dark

und in your prints. However,
the “information” on the face and in
the background is actually in the
film—it’s just that the conventional
prints ean't reproduce it all. Photo CD

POPULAR MECHANICS ® JUNE 1992

overcomes such problems by using
computer algorithms that first recog-
nize, then correct the problem when
the image is written. Perfect prints?
No, but pretty close.

The clarity of these digital prints is
also affected by the paper stock, a

dead ringer for photo-
graphic paper with a fine
sheen surface. But there
is something different
about such prints, and you
need a magnifier to dis-
cover what it is. Conven-
tional photographic im-
ages are composed of
clumps of grain, or in color
paper, the echo of the sil-
ver grains that remains in
the color dyes that replace
them. The grain here is
what I eall the “pixel box,"”
and the image is com-
posed of very fine squares
rather than random
clumping. You may notice
thisin the fine edges of big
prints if you look real
close, but they aren't ob-
vious to the naked eye,
Will Photo CD be a hit? Technical-
ly, we think it's a home run. But it's
how the labs handle the task, and how
photographers take to seeing their
pictures on TV and storing them on
CDs, that will determine whether it
even gets to first base, ™

How Photo CD works: Negatives or slides are scanned Into a computer for processing. The
image Is converted Into digital form and nscribed on a compact disc. Meanwhile, a printer
creates an Index that doubles as album cover art. Images can't be ermsed.
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THE SEVENTY SIXTH » MAY 24, 1992

WHAT'S NEW AT THE

® The Indy 500, "The Greatest Spec-
tacle In Racing,” is the world's oldest
race, a8 well as the world's richest and
fastest. At one time, it was also the
bastion of the backyard dreamer, the
gearhead inventor, American ingenu-
ity and homegrown genius.

Over the years, Indy has seen 4-
wheel drive, front-wheel drive, 6-
wheeled cars, twin-engined cars, all-
inde[rendent]y sprung cars, cars with
golid axles on both ends, diesels, 2-
strokes, turbines, side-valve stock
blocks, Fours, Sixes, Eights,

Twelves, Sixteens, nitromethane, Ml

gasoline, intercoolers, super-
chargers, turbos.

This year, most of the start-
ers will come from the same fac-
tory (Lola) in England, and will
be powered by one of four basic
engines, When the lights go
green and the flag drops, 33
monocoque, midengined cars
—all burning methanol, all
powered by turbocharged Vee
engines—will race for Turn One.

much for gearhead innovation.
You ean thank ever-tightening rules
and esecalating costs for the virtual
elimination of radical experiments.

Power struggle

While it would be a mistake to rule out
Buick-powered cars this year, the
1992 running of the Memorial Day
classic figures to be a classic battle be-
tween Ford and Chevrolet. Both will
bring new 4-cam 32-valve aluminum
VEBengines to Indy.

Not long ago, the Cosworth V8 was
the engine you had to have if you real-
ly wanted to win the 500. Cosworths
were developed for Indy from the
Cosworth-Ford DFV 3.0-liter nor-
mally aspirated F'1 engine that domi-
nated Grand Prix racing from 1967
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It's the classic Ford vs.
Chevy battle this year—
with Buick thrown in for

added interest.

PM lllustration
by Jeff Mangiat

Emerson Fittipald| (opposite | and Rick
Mears |[above ] form the toughest 1-2
punch in the IndyCar fleld.

until the onset of the Honda epoch,

It was Coswaorth, Cosworth, Cos-
worth—until the Chevy-Ilmor in
1986. By 1988, it was all Chevrolet.

Code XB

But 1992 may be a different story.
Cosworth responded to Chevy's
IndyCar dominance with the new XB,
officially the Ford-Cosworth XB. The
XB is 15% lower and 19% narrower
than the older DFS (latest version of

IMEAINDA LACTIUEENY PHOTD

the DFX). Ford claims a weight of 260
pounds dry, down from about 330—an
impressive improvement. The rpm
limitis extended to 12, 700, but all oth-
er performance figures are confiden-
tial. The official comment from Cos-
worth: “No eomment."”

According to Carl Haas, who runs
the Newman-Haas team, as well as
Lola Cars USA, the new Ford-Cos-
worth XB is smaller than any other
engine in IndyCar racing. The XB ap-
pears to have a slightly more than 90°

B bank angle. Ford hints at the same

kind of sump-main-bearing-girdle
arrangement employed by the
Chevy engine (as well as many
earlier engines),

The small size of the engine al-
lows a lower rear deck height,
lower center of gravity, reduced

o4 drag and greater downforce—as
‘™ much as 200 pounds, according
to Haas—through improved
contouring of the under-car tun-
nel. The downforce payoff is high-
er cornering speeds.

The XB's water and oil passages
are integral whenever possible to help
reliability. According to Ford insid-
ers, the new engine also has lower vi-
bration levels than other Indy power-
plants. The flat-plane cranks used for
exhaust-tuning purposes on other
Indy engines are shakers—early
DFVs were particularly bad. The
Chevy Indy engine was designed with
rear-mounted timing gears to reduce
balance problems.

Since boost is fixed—and carefully
monitored—by the rules at Indy,
horsepower gains come primarily
from higher rotational speeds, and
the new XB is expected to have high-
er rotational speeds than any other
engine running at The Brickyard this
year, as well as an “exceptionally
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wide" powerband. This generally
means shorter strokes, bigger bores,
longer connecting rods and lower re-
ciprocating mass. Engine manage-
ment electronics are by Cosworth for
the time being, while Ford develops a
more sophisticated unit.

Drivers will be the Andrettis, fa-
ther Mario and son Michae], for New-
man-Haas Racing with the new Lola
T9200 chassis, and Eddie Cheever,
racing for Chip Ganassi.

o -llmor V8
Think of the Chevy-Ilmor V8 as the
logical development of the Cosworth

Michael Andretti testing
at Laguna 5eca in the
Newman-Haas Coswaorth
XB-engined 71 Lola.

|

DFX. Mario Illien and Paul Morgan
left Cosworth to found Ilmor Engi-
neering in England. Roger Penske in-
stigated the defection, and eventually
involved Chevrolet. Chevy supplied
the engine-management system,
worked on eam development and pro-
vided that most essential of all racing
commodities—cash.

Ilmor designed a very compact
combustion chamber that, combined
with slightly smaller exterior dimen-
sions and other hidden (read secret)
wonders, gave the new engine both a
power (partially from a higher rpm
limit—they admit to 11,400) and pack-

aging advantage over the old Cos-
worth. The llmor features a lighter
weight, shallow, low, structural sump
that incorporates the main-bearing
caps, cam gears at the fly-
wheel end, narrow valve
angle (24°), high exhaust
manifolds (better aero) 2
anid carefully packaged &
pumps and ancillaries.

Originally a
Team Penske-only
weapon,
rules demand open availability after
three years. So distribution is now
more widespread and Chevy is work-
ing to lower the cost of ownership,
leasing and operation of this engine,
now known as the Chevy A.

C B

While the standard Chevy Indy V8
will certainly be a force at this year's
500, rumors of the new Ford engine
design quickly got the attention of
Roger Penske. This in turn spurred
Ilmor and Chevrolet into action, re-
sulting in a brand-new B version of
the Chevy Indy V8 for the new

® Few cars have what it
takes 1o perform Indy 500

paca-car duty in box stock
frim. The real Indy 500 pace
car has to be able to accel-
grate from the pace mode of
80-80 mph to 120 mph as
the cars enter Turn Four,
then make a hasty exit onlo
the pit road, all the while

miaking a hard left turn.

Mosi pace-car replicas
sold by dealers have the
graphics but not the guts of
raal pace cars.

Thera have been only a
few excepltions o this in re-
cenl years. This year's car, tha 1993 Cadil-
lac Allanté, is one of them. Armed with an
all-new 32-valve Northstar VB enging, new
4TBO-E transmission, new speed-sensitive
electronically controlled suspension, new-
generation fraction systém and numerous
refinemants, Cadillac’s luxo-sport flagship
moves from showroom to Brickyard with
nothing more than the required added safe-
ty equipment of rollbar, strobe lighting and
on-board fire safety squipment. In essanca,
evary 93 Allanta & a full-blooded pace car.

Engineering starts with a 4.6-liter double-
ovarhead-cam aluminum VA producing 280
horsepower at 5600 rpm and 280 ft.-1b, of
torque al 4400 rpm. Thal's enocugh muscle
o launch the 3766-pound roadster to 60
miph in the high 6-sacond bracket and top it
out at over 150 mph. Barrowing lechnology
used in ultrasports and racing engines, the
Morthstar block uses 2-piece construction
and 4-boll main-bearing journals. The main
bearings, developed by Federal-Mogul, are
the strongest units Usad in & passenger car
today. Durability is also enhanced with
targed-aluminum pistons swinging on

lorped-steel rods, and they put a 10.3:1
squeeze on the intake charge. The hydrau-
lic, direct-acting valvetrain, using roller
chains and eighl sprockels, promises main-
tenance-free operation,

Morhstar's modular electronic sequential
port fuel-injection induction system is tuned
to a flow ethciency equivalent of a straight
pipe that has been perectly polished. The
systam is thermally isolated for a cooler in-
take charge and bettar hot-start.

Sparks are generated by GM's Direct lg-
nitwon System—four separale coils with no
maving parts, Dual-tipped platinum spark
plugs have a service ife of 100,000 miles.

Complementing Northstar is a 4TB0-E
fransmission. The 4-spaed automatic has a
unique dual lubrication system that uses a
lange pump to provide fluid pressure and lu-
brication under hard acceleration. In high-
way cruising, this pump shuts down and a
smaller pumnp takes over to increase fuel ef-
ficiency. Final drive ratio is a stiff 3.73:1.

Cadillac suspension anginears wanted to
maintain the high level of control required
for high speads and spirited cornering, but

without giving up luso-
smoothness and comfort.
The answer is Cadillac's
new compuler-controlled
M suspension sysiem that's

| called Road Sensing Sus-
pension (RSS). The system
d uses lour specifically valved
dampers equipped with a 2-
position solenoid valve that
modulates betweaen soft
and very firm, Four accebar-
| ometers mounted on the
body measure verlical mo-
tions, and four position sen-
20rs mounted batween the
suspension and the body
determine wheel position relative to the
body. A computer controller uses this infor-
mation to read road conditions at a rate of 1
in. of road traval for each wheel at 60 mph.
The controller lells each damper indepen-
dently to change the firmness of the setting.
Response time at the damperis 1010 15
milliseconds.

Complementing the RSS system is a
speed-sensitive power rack-and-pinion
steering that increases feal and elfort with
speed, A new design rear suspension, a
unique Short/Long Arm {SLA) multilink ar-
rangemeant, locates each rear wheel with a
short upper control arm, a longer lower con-
tral arm and an additional lateral link for optl-
mal alignment under all conditions.

After blasting around on the twisty moun-
tain roads above Palm Springs, California,
for a day in a "93 Allanle, we can personally
altest to the lact that this package works.
We had along for comparison purposes &
Mercedes-Benz 30050 and 50050 and a
Jaguar XJ-5, Frankly, the Alianté was the
superior overall car. And a fitting vehicle to
pace the grealest spectacie in racing.

El
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CART requires the Penske-only Chevy-limor
A engines be avallable to other teams after
three years—but this season, Penske has
the potent B engine exclusively.
Marlboro/Penske racers of Rick
Mezars and Emerson Fittipaldi.

Like Ford-Cosworth, the B is all
“no comment,” and fabricated from
unobtanium. Unlike the all-new XB,
it ig a modification of the existing
Chevy Indy V8, with new heads, new
electronies (Gen [11 from Deleo), new
external accessories and new intake
manifolding. Like the Ford XB, the
Chevy Indy B is substantially nar-
rower and lower, and allows better
gerodynamics. Chevy is also claiming
lighter weight and more power.

Stock-block Buicks

For "92, the 2-valve Buick V6 users
have been allowed to raise boost pres-
sure from 45 in. to 50 in. (at Indy's
near sea level, about 11 psi) for all
IndyCar races (every race in the PPG
series except the Indianapolis 500).
With the increased boost, horsepow-
er goes from last year's 690 to T20.
Indy, however, is sanctioned by
USAC, and for the 500, the Buicks
will be allowed 55 in., boosting horse-
power to T85.

Brayton Engineering (owned by
Lee Brayton, father of Indy driver
Scott) works with Buick to machine,
assemble and develop the 208-cu.-in.

{Please burn to page 113)

to all 33 cars in 1992,

POPULAR MECHAMNICS ® JUNE 1992

| & With most observers giving the Judd and

older Cosworth engines littie or no chance for
victory this Memorial Day weskend, it comes
down 1o the Ford and Chavy V8s and the
Buick VE 1o do battle lor the winner's circle
Hight now, the favorite has 1o be the good old
Chevy, now known as the Chevy A engine. it
has won the past umpleen IndyCar races and
completely dominates the sport.

It's proven. It's just about bulletproof. It
makes the horsepower.

And there will be more of them in the race
ihan any other engine.

—

BUICK

INDY V&

The new Ford XB and Chevy B Vs are un-
known quantities, although Penske's Marl-
boro Team with Fittipaldi and Mears driving
finished 1-2 with the Chevy Bin the first CART
race of the season in Australia. The best XB
finksh was a fifth. Let's see how they do at The
Brickyard

For tans from Flint, Michigan, new boost
rules give Buick's V6 more muscle—and
hope—than in previous years. If the anagi-
neers can boost reliability, Buick can't be
counted oul.

—uoe Cidfarm
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LeSabre
[_adies and gentlemen,

92 Hliii:::i tl;ﬁahre 82 Tuymsel?lfnrmida AH new, a]l BLII C.l(
Engine 3.8itre V6 3.0Mitre V6 When you compare the
Drivetrain Front Drive Rear Drive 1992 LeSabre Limited to its
Passenger Room 109.2 cu fi 89.0 cu ft import competition, one thing
Trunk Room 17.0 cu ft 12,5 cu ft stands out — the value built
Driver Air Bag Standard Not Available into this new Buick.
Anti-Lock Brakes Standard Optional In key areas — from engine
MSRE* $21,100 324,618 capacity to trunk capacity,

from passenger roomto a

Tovota Cressida

*Manufacturer's suggested retall price including dealer prep
Destination chxrge, lax, license and oplions additional. Levels ol
equipment vary

21981 GM Corp. All rights reserved. LeSabreisa

[ registered irndemark of GM Corp.
L = Buckieup, Americal




for 1992.

start your comparisons.

driver air bag — the Buick
LeSabre gives you more.

Yet LeSabre asks less of
you in return. Thousands of
dollars less.

50 go ahead and start
your comparisons. We're
confident you'll end up

behind the wheel of a new
Buick LeSabre.

For more information on
LeSabre quality and value,
call 1-800-531-1115, or visit
your Buick dealer today and
take a thorough test drive.

’

BUICK

The New Symbaol For Quality
I America

- —

¢
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Buick LeSabre
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SPORTS SCIENCE

THE MECHANICS
OF THE PERFECT

GOI.F SWING

f,*&'

L

g—

- exactly ri
: Golfers themselves often compound the dif-
plays the PG A Senia Tour, spon _ illac, Teulty by buying a set of clubs and a pair of
b : E s with ﬁ!lil-'.l'-.-illll them, and then ||l'.|l‘]11'|!._'
® Many people think that golf is a very easy ' ; -4ght out to the course. Oh, sure, they'll o to
game. But it's not. To hit the bs 12 AN » the driving range, pi p a driver, tee up
straight, all you have to do iz swing some balls and hit drive after dr :h But hit
head at 100 mph, position the club face exactly s ting a driver isn't all there is to golf. A « ||L|.1 ¥
perpendicular to the target and make contact f | is an important elub, but not as im portant
with the ball at an impact point about the size : as the wedge and the short game.
of a pin, II the club face is 2° off exact center " People often spend hours tryving to increase
250y h has an initial ve- | their distance with the driver, but there's
f about 150 mph and a spin rate of more really no secret to it. The bigger the swing
W) rpm—will be off target b nuch ) are, the more elub-head speed vou gen:
yards. Andit willonly be that close ifthe clubhead  and the farther you drive the ball. That's all there i
doesn't twist on impact, you center hit the ball inthe  it. John Daly, the biggest hitter in golf today, has a
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Booming drives and short chips are a matter of technique and high-tech.

swing are that's very long. He pets his hands way up
high aver his head at the top of his swing. Most people's
hands only go up as high as their ear, Greg Norman is
another big hitter with a very long are. Davis Love hits
the same way.
But one thing big hitters have to give up with their
long arc is v, There's no question about it. How-
ave the option to pull back. Davis
ave, for example, has shortened his are recently. And
| wonder if John Daly will eventually do the same thing.
Tome, a perfect golf swing, if there is such a thing, is
something like the 6-iron shot 1 had in the 1987 Skins
Came, i2 on national TV and there was $175,000
riding on the hole. It was 167 yards long and the pin was
on the right side of the green. 1 hit the G-iron short and
the ball took twao |'||:|'-:-. [t went r‘i_l.:'l"ﬂ it"-Inﬂ'le‘in. but we
couldn’t see exactly what happened because the sun
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was right in our eves. Then the gallery started jumping
up and down and going crazy, and we knew [ holed it. I
also birdied the 10th hole, the 13th and the 15th, s0 1
waon all the skins (prize money ) on the back nine,

That day, my swing was in a groove, and the reason
forit isn't hard to understand. Hard work and sound
fundamentuls are the keys to the perfect swing, and
there's no substitute for these two,

Ain’'t got a thing
When I first qualified for the U.S, Open in 1968, Sam
Snead and Bob Goalby saw me hitting some balls, | was

araw Mexican kid coming out of T¢ ind they'd never
seen me before, | ;-;_u:.g|'||l'|.' looked at my unort hodoxed
gwing and said to Snead, “He'll linger, but he won't
last.”

We still laugh about it, but you know, 1 think over the




vears people have finally accepted my
swing. The conventional school of
thought in golf says that you should
set your stance in a slightly elosed po-
gition, which means that your right
foot and shoulder are drawn farther
from the target line than the left. It
also says that the path of your swing
should come up inside (close to the
body), down inside, and your wrists
should roll over to get the elub pro-
perly through the ball.

Well, I've never done that. First,
my stance is slightly open, with my
feet aligned a little left of the
Then, on the take away, the club
comes back along a path parallel to my
stance. When I reach the top of my
back swing, my arms draw inward go
that on my down swing my right arm
falls close to my right hip. This allows
me to hit the ball from the inside,

In the air, my club head follows a
figure-8 path that starts outside and
comes back in. The swing of a poorly
hit ball resembles a figure 8, too, but
it traces the path backward from the
inside out, and it usually results in
a viclous slice.

I've played all my life with this un-
orthodox swing, and I'll tell you who
else uses it. Fred Couples, who is the
hottest player in golf right now, sets
his stance to the left and pushes the
ball to the right. Mark Calcavecchia
El:.}ra this way, as do Paul Azinger and

rnhard Langer.

There's less that can go wrong if
you set up left and aim right. It's more
consistent. It enables you to keep the

THE PHYSICS
OF GOLF

23.6 mph

. 19.3 mph 15.6
H9Emph EL = o

37.4 mph 6.0 mph

' 7 START .0

| i

44.1 mph

PAM ILLLISTRATION BY CHUICK HAMBICE, SOURCE - EARSTEN MFG. CORP |

&1.6 mph

than 80 mph when It hits the ball. For a
driver, it's more than 100 mph. The club
maintains contact with the ball for only 1
millisecond and exerts a force of 660

Initial ball speed off the club is about 150 mph.

Computer-Aided Swing

® Taking the philosophy of learning through positive rein-
forcement into the realm of state-of-the-art electronics,
SportSense, of Mountain View, California, has developed a

|| series of golf training systems that uses high-tech motion

sensors, software analysis and real-time audio feedback.
Called the Swing Mation Trainer, this new computer

teaching and training system is designed for club-house in-

structors and retails for $20,000. It analyzes the motions of

tha smng and then switches to an audio training mode for correcting
belt and a multisensor tensionometer worn on the golfer's back. A
color printout can be made for later study of various body angles and
speeds throughout the swing.

Sense has developed a $299 mod-

el that consists of the Golf Swing p*'!t

Tuner, a belt-worn control unit,

wireless weight sensor. Grip ;‘_'f'

pressure and turn/swing sen- L]

sors are options currently un-

Swing Mation Trainer (left) uses a

gyra to analyze your swing. The

Golf Swing Tuner (right| uses a

mistakes. The system obtains data from a gyro worn on the golfer's
For individual golfers, Sport-

and the Power Shift Module, a J Jg j

der development.—Joe Skorupa

wireless weight sensor.
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left hand square to the target, and re-
duces the need to roll vour hands aver
in the conventional way.

Today, very few pros go out and
hook the ball, which was the goal of
conventional instructors. And let me
tell you something about big-name in-
structors, the so-called goll purus
who often disagree with my swing
philosophy: Not one of them that |
know of has taken a raw kid at the age
of 15 and made him a champion, All of
the champions I know learned how to
play on their own and then moved up
through the ranks. After they made a
name for themselves, their game
might have gone astray and they
might have gone to an instruetor at
some point. But all an instructor ean
really do for a player with skill is
cure bad habits,

The truth about the perfect golf
swing is that it's only perfect if it's
perfect for you. There's no definitive
way of playing. A good instructor will
ground you in the fundamentals of the
swing: the stance, the weight balance,
the grip, the knee flex, the back
swing, the down swing, the weight
shift, manipulation of the hands, the

Swinging
@ Everybody's seen John Madden's
TV chalkboard for analyzing action in
football. Now Skill Technalogies, of
Aurora, Colorado, has developed an

On The TV Chalkboard

Clever commentary is extra.

In addition to the chalkboard capa-
bility, one of the system's most
unigue features is the split-screen

interactive muilti-
media system that ;
does the same i
thing for goli. Us-
ing two video cam-
eras, a VCR, a
maonitor and a mul-
timedia computer
with live-maotion
capture, the new
Golf Analysis Sys-

tal VCR for frame-by-frame,
sequential or split-screen analysis.
Other functions include stick-figure
analysis, chalkboard overlays and
club-head speed/angle analysis.

tem acls as a ran- Comparing Lee Trevino's mﬂ-lg .[rlghtj to
dom-access digi- 2 novice illuminates both.

ables the novice
~ = 1 golfer to view his
swing alongside
| that of a top pro,
| suchaslLee Tre-
~ | vino, and then an-
~ | alyze both.
N Although the
| Golf Analysis Sys-
tem is currently
inthe prototype
stage, it will be
ready for instructors by the end of
the year and retail for 520,000 up to
$30,000. According to the system's
crealors, 3D golf technology is next
and closer than you think, —J.5.

. mode, which en-
waged A4

follow-through, and so forth. But
making it all work is up to you.

Ewven though I see other pros re-
routing their swings in a way that re-
sembles mine, ['m not saying that my
swing is the only way to go. All the

® Will you tee off at Pebble Beach?
Or Pinehurst No. 27 Or Spyglass Hill?
Why not Augusta? When you play the
interactive simulator system devel-
oped by InGall, of Sunnyvale, Califor-
nia, the world's top courses are yours
for the asking.

Designed for golfers as opposed to
video arcade fans, the InGolf system
projects views from the world's top
golf courses onto an active nylan
screen. To do this, each course is
shol from & thousand angles and the

Flaylng The simulator Circuit

data 15 programmed into a computer.

A floor-mounled spin sensor and a
grid behind the screen provides the
simulator with necessary information
aboul your shot. A computer meas-
ures ball spin in two axes, calculates
velocity and determines trajectory
based on the location of the hit on the
SCTeen.

An hour of surprisingly realistic
simulator golf or driving-range prac-
tice runs about $14. Not bad for tee-

ing up at Augusta. —J. 5,
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great champions vou see, the Littlers,
the Palmers, the Nicklaus's, all swing
a little different. But in the area of
contacting the ball, we're all the
same, and that's what really counts.

Technol in the bag

The first step to developing your
swing is to get a set of golf clubs. The
second step is to go to an instructor
who knows the fundamentals. And
the third step is to practice like hell.

Now when 1 talk about practice,
I'm talking about going through the
entire bag. The way to practice is to
get out the wedge and hit it until you
like it. Then get out the 9-iron until

rou're hitting it well. And if you're not

itting the nine right, then go back to
the wedge and start over again, Go
baeck and forth and back and forth un-
til you're hitting all the elubs the way
you want to.

But before you get to this point,
you've got to have the right equip-
ment. And with =0 much technology
coming into the game, choosing the
right clubs isn’t as easy as it used to
be. Today, yvou have to decide wheth-
er you should have a stiff shaft, a reg-
ular shaft or a limber shaft. Should
your club’s swing weight be light,
heavy or in between? Should you be
using a 43-in. driver, a 44-in. driver or
842 5-in. driver? ‘-.hnu]r] your clubs be
upright or flat? How much loft should
they have?

Then you've got to choose metal or
wood drivers. In my u!unmn the big-
gest improvement in clubs is the met-
al wood, which can be manufactured
s0 that the center of gravity is high,
low or in between. And if you break
one, you can et another that's exact-
ly the same. You can't necessarily fly

{ Please few fo page 107)
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S LAST—

AND BEST—SHUTTLE

The completion of Endeavour marks the end of Space Shuttle
production—and the beginning of efforts to keep the fleet
spaceworthy well into the 2ist century.

@ Eleven years ago at Kennedy Space BY GREGORY T. POPE

Center, Launch Pad 39A vanished behind

acloud of lame as a brand-new spacecraft scorched into
the sky. Up with Columbia rode the dream prescrip-
tion for manned spaceflight: cheap, predictable access
to orbit on a month's notice, in a wonderful reusable
vehiele called a Space Shuttle. Five years later, ona
raw January morning in 1986, that dream blew up in
NASA's face.

i LOCKHEEDVERT SCHLUILINGER BHOT0

Now the maiden flight of Challenger's
replacement—OV-105, better known as
Endeavour—stands to launch a new decade of manned
spaceflight. And with Cmdr. Daniel C. Brandenstein
and his crew will ride, once again, a blueprint for the
future of space transportation.

NASA’s thinking now runs like this: As capricious
and costly as the Shuttle may be, it embodies aninvest-
ment that should be milked for all it's worth. New ban-
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ners that hang at Johnson Space Center spell out a slo-
gan grounded in pragmatism—"“0Our Vision In "92 Is
2020."” Translation: “We want to do whatever we can to
fly the current vehicles until 2020, if necessary,” says
Shuttle program director Leonard Nicholson. “It
means NASA has one manned vehicle now, and
no budget to build a new one,” adds Dan
Germany, manager of Johnson's Orbiter
Projects Office.

What's more, in the new decade, Ameri-
cans and their machines must spend not
days but weeks in orbit. Space Station ¥
Freedom continues to hold center stage in b
NABSA's seenario for the "90s, but the Shuttles
will play key supporting roles. Not only are they
tasked with hauling up the hardware, but they will be
motels for the Station's first guests, offering a preview
of prolonged spaceflight.

That's where Endeavour comes in. Shuttle builder
Rockwell International has wired and plumbed the

POPULAR MECHANICS & JUNE 1992

spacecraft for gear that will turn Endeavour into an
orbiting Winnebago. NASA calls it Extended-Duration
Orbiter (EDO) capability.

Should the space agency decide to park Endeavourin
orbit for longer than two weeks, the EDO modifications

4 will snap into place at Kennedy Space Center. A

. pallet of cryogenic hydrogen and oxygen tanks

will plug into the rear of the payload bay. A
| single pallet keeps the craft's fuel cells
! cranking out electricity and water for a 16-
) / day mission, and a second unit could run
& them overtime, for 28 days. Other additions
¥ include a waste-compacting toilet, more

= T
Tunnﬂ‘° lockers, added nitrogen tanks and a regenera-

tive carbon-dioxide removal system for ecrew air.

Endeavour isn't carrying this extra baggage on its
first flight, a 7-day affair. So far, only Columbia has
already received 16-day EDO modifications, and will
try them out in a 13-day flight slated for a month after
Endeavour touches down.
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But six years from now, as Free-
dom takes shape 200 miles above the
planet, the launch schedule is a lot
looser. After eight or nine Shuttle
flights, enuuFl of the structure will be
in orbit to allow what NASA terms
man-tended capability. A Shuttle will
berth at Freedom, and a erew will
spend 13 to 16 days working aboard
the Station, returning to the orbiter
to eat and sleep.

The mod squad

Today, in an ongoing study atJohnson
Space Center, a team of engineers is
examining ways to extend a Shuttle's
sojourn at Freedom to 30, 60 and even
90 days. Hardware modifications,
“mods” in NASA lingo, are the focus.
“The plan is to bite this thing off in

e

small chunks,” says Germany. “Wha
we're looking at right now are mods
we have to make to stay for 30 days.
We'd like to achieve that capability in
January 1997."

As it turns out, the EDO mods for
which Endeavour is rigged could suf-
fice for a 30-day stopover. The eritical
components aren't pieces of hardware
but consumables—food, crew atmos-
phere, clothing and power.

During a more protracted rendez-
vous, however, the Shuttle’'s fragile
mechanical systems will become
points of vulnerability. “As we push
this thing to stay up longer," says
Germany, “we'll get into the possibili-
ty of breakage. It's those fluids and
ﬁases that you have to worry about:

ydraulics, helium to purge systems,

nitrogen to operate valves and so on.”

But modernizing the 1970s-vintage
anatomy of the Shuttle would require
drastic surgery. Charged with keep-
ing the fleet spaceworthy as cheaply
as possible, NASA management has
balked at forking out for expensive
technological upgrades.

So far, the only major mod that
has been approved for the Shuttle is
the multifunction electronic display
system, or MEDS—a glass cockpit
that will soon replace the orbiter
flight deck's electromechanical
switches and dials.

“We're not actively pursuing any
new technology unless it solves obso-
lescence,” insists Nicholson. “That’s
the genesis of the MEDS cockpit.
When we looked at failure rates of the
display equipment, projecting into
the late 1990s, we concluded that the
old analog configuration could become
a showstopper for us.”

By opting away from other whole-
sale changes, Shuttle managers ad-
mit, they'll have to shell out more for
vehicle repairs and life-support of an
industrial base skilled in yesterday's
technology. Still, says Nicholson,
that's cheaper than gut-renovating
the spacecraft.

@ When will NASA begin building a
vehicle to replace the Shuttle? "My
crystal bail's not clear enough to tell
you," says Shuttle program director
Leonard Nicholson. And spaceflight
boss Willlam Lencir has made it clear
that the question won't ba considered
for another five years. But that doesn't
mean NASA hasn't laid the ground-
work fior a Shuttle follow-on.

At Langley Research Center's Vehi-
cle Analysis Branch, engineers have
been mulling options for an Advanced
Manned Launch System (AMLS),
ranging from 2-stage rocket vehicles
to single-stage airbreathers.

Conclusions? They depend on
whether designers play it safe with
proven hardware or hold out for break-

promised by the National Aero-Space
Plane program. If near-term technol-
ogy is assumed, then a winged 2-stage
rocket system fits the bill. If advanced
hardware proves itself, a single-stage
vehicle would save money over the
long haul.

High-performance rockets appear
best suited for simple payload delivery
to orbit, while airbreathers could han-
dle more complex—possibly military—
missions that might demand orbital in-
tercept, loitering or vehicle recall. The

through technologies, such as those §

The Next Generation

AMLS rocket-powered options include [left to right): advanced 2-stager with cargo held
internally, near-term 2-stager with external payload bay and advanced single-stager.

tradeoff for this flexibility is a more
costly propulsion system and a heavier
spacecraft.

For a simple Space Station rendez-
vous mission, which favors the rock-
ets, AMLS designers factor in two new

safety features: a jettisonable crew
module and single-engine-out capa-
bility on each stage. The airbreathers,
geared for performance, may have
neither.

—G.T.P.
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The human factor
Beyond stacking the odds on hard-
ware breakdown, marathon missions
will take their toll on the Shuttle’'s
human eargo. For Endeavour's first
skipper, Cmdr. Brandenstein, pro-
iunf:;i space travel is nothing new.
last trip into space, command-
mgﬂufumbmm.lanuary 1990, the 49-
vear-old Navy pilot spent 11 days in
orbit—then the longest Shuttle flight
to date.

“We know you can adapt to zero-
gravity very guickly and operate up
there,” says Brandenstein, who also
happens to be chief of NASA’s Astro-
naut Office. “But we have an uneasy
feeling that there's a dropoff in your
proficiency beyond 16 days.”

The performance decay, officials
fear, could erode the flight crew's
ability to land the Shuttle safely. Not
willing to gamble, William Lenoir,
NASA’s associate administrator for
spaceflight, has ordered an automatic
touchdown system called Autoland to
bring in a Shuttle unassisted next
year, possibly on Endeavour. The
software has resided in every Shuttle
cockpit since Columbia's first flight,
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Engineers have “scammed”’ Endeavour for future extended-
duration modifications [shown here In light blue ). But there are
other upgrades that will boost the craft’s stamina. Redesigned
auxillary power units, which operate hydraulic systems, will last
longer. A drag chute and improved nosewheel steering will
smooth out landings. And stripped Into Endeavour's nervous
system Is a new state-of-the-art avionics sulte.

but it has never been tested out.
Astronauts bristle at the idea of re-
linquishing command of the Shuttle,
especially during a maneuver that re-
quires deft eontrol and near-instine-
tive judgment calls. “It's a glider, re-
member, so you can't go around and
Er‘{ it again," Brandenstein argues.
e'd be more comfortable with a

to touchdown.'

Yet in the face of pro-
tracted missions, un
manned operations have
draw_?h research atten-
tion. The concept appeals |
to engineers at NASA's

v Research Center
who have proposed the Per-
sonnel Launch System, a small
winged s aft that would reach
orbit on the nose of 2 heavy-lift rocket
(see Tech Ugat.e, %'_e 15, Jan. '91).

two a lot cheaper to deliver
the crew in a PLS," notes Langley’s
Ted Talay, “and by concentrating on
unmanned delivery, you could boost
payload capacity." According toa sep-
arate Rockwell study, by stuffing the
crew compartment with eryogenic

man in the loop from subsonic e IDENS
F ...ﬁ;-pﬂ'..l..h

(s )
TH |:-'1'-l'=_l_:"..:-’

tanks, avionics and fuel cells, the pay-
load bay could stretch to swallow an
extra 15,000 pounds.

But with NASA steering a conser-
vative course for the Shuttle, the re-
mote-control orbiter could remain a
Eaper spacecraft, Instead, look for

ndeavour and the rest of the fleet to
continue shuttling men and women
into space.
Dress rehearsals for
space-station activities, in
particular, will need the
| human touch. After
kicking a stray Intelsat
gatellite into its proper
orbit, Endeavour’s first
flight crew will practice
space-station assembly tech-
nigues in the longest series of
Ecewn]ka ever attempted from a
uttle.

As NASA gears up for a taste of
Freedom, a performance machine like
the Space Shuttle Endeavour will
take on a heavy workload. And with
no other man-rated spacecraft in
sight, NASA's brand-new baby must
lead its older siblings into the 21st
century, ™
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“Today’s Dodge trucks,
any other line of pic

This changes things. Overnight. got a pickup that takes on full-size half-

Because with our new Magnum truck tons. And wins big. Delivering more
Engmﬂs Dndge has the most powerful line ~ horsepower and more available towing
than a standard F150 or C1500.

Give the Ford and Chevy a V-8, and we
out-run them. Empty and loaded. We've
TRAILER 1904tsaconds got SCORE's certification to prove it, too.

DODGE DAKOTA 5.2 V.8

' DODGE DAKOTA SPORT 3.9L V.6
O-60 MPH 8 50 seconda
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and diesel, can out-power
aps you can buy.”

— Certified by SCORE International, Jeowary 1992

Compacts don’t stand a chance. A 4x2
Dodge Dakota Sport, with an available
180 hp Magnum V-6 under the hood, starts
out with more horsepower than any
compact pickup Ford, Chevy or Toyota has
to offer. And in those same SCORE tests, it = L o L
just out-and-out ran away from the field, i kb i rumie s vih 550 comined vt etgh:
. And then there’s the Dn{fm., Cummins up hills. SCORE proved that, as well.
Turbo Diesel. With more of practically So if you've been thinking Ford and
everything. More torque. More available Chevy, think again. There’s a new power in

payload. More available towing. Ford and pickups. And the power is with Dodge
Chevy diesel pickups are out-classed 3 STy e
: Call 1-800-4-A-DODGE for @ free prodhuct brochure,

coming and going.
The Dodge doesn’t just work harder, L!L'.
it’s a faster worker, too. Quicker 0-60 and Adv: ll'ltdﬁ,(:’ [ )d“L e




TECHNOLOGY

The crash of a C-130 pits a massive
rescue force against the deadly

Arctic night.

BY DAVID HUGHES
PM llustration by Paul Dimare

® Maj. Marvin Macauley turned his
(-130 rescue aireraft back toward the

darkened crash site and lined up for

another pass, flying as low as he
dared. In the CArgn ir.:.'. . his brother,
Warrant Officer Arnie Macauley, and
five other Search and Rescue Techni-
cians (SARTECHs) were suiting up
to dive into the high arctic blizzard
raging below.

Safety margins were razor thin,

but both Macauleys knew the situa-

tion on the ground was desperate,
An unknown number of survivors
lay in the wreckage of another C-130
below, whipped by 30- to 40-knot
winds and temperatures that would
freoze expozed flesh in 15 seconds.
They'd been down there for 30
hours, Their aireraft, part of a re-
:~|.|||]1l:.' effort called Uperat ion Box
Top, had erashed 11 miles short of
the lone gravel airstrip at Alert, a
top-secret Canadian Forces base

2 MH-60G

C-5 GALAXYT CARRYING
PAVE HAWKS

though all 18 aboard survived the
erash, flames from spilled diesel fuel
engulfed their survival gear. Within
hours, a howling blizzard closed in.
Cloaked in the Aretie’s near-constant
darkness, they were almost unreach-
hle by ground or by air.

SOS by satellite
Word of the erash pot out almost 1m-
mediately. A U5 SARSAT satellite
passing overhead picked up the
plane’s emergency locator beacon and
relayed the signal to a ground station,
Within an hour, Canadian Forees
|I;I.*-r_':- i|| |_:!'t-'l'r|'|.‘. rrllli_ :\;Il". e | .r;l,

N and Edmonton, Alberta, were alert-

ed. Leaders began rounding up ev-
ery SARTECH available, while C-
130s were '.':l.jllll'li I||| with extra sur-
vival equipment.

Edmonton’s C-130 was the first to
launch, carrying 12 SARTECHs
and an extra flight crew for the 2100-
mile trip north, The Macauleys' C-
130 took off from Greenwood shortly
afterward with a total of 14 SAR-
TECHs. Two more C-130s followed

W from Edmonton—one with an air-
4 droppable survival kit for 40 people
. ) { and another with a partially disman-

tled Twin Huey helicopter. Gander

and Trenton each sent heavy twin-
rotor Labrador helicopters lumber-

near the Naorth Pole. Callzsign BoX Aurera maritime patrol aircraft photographed the
Top 22 broke up on impact, and al- wreckage with an 11-million-candiepower flash.
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ALERT

Signals bounced off SARSAT sent alroraft
scrambling from lower Canada, Alaska,
Iceland and Newfoundland. Key players
Included three C-130s from Edmonton,
cammying SARTECHS, supplies and a Twin
Huey heio. The first SARTECHS to reach the
scene came from Greenwood. Labrador
helos couldn’t make the long haul from
Trenton and Gander, but a mammoth USAF
C-5 transport brought two Alaska Air
National Guard Pave Hawks within
striking distance. Canadair Challenger
medevaced the injured back to Ottawa.,

ing northward, with 4-engine Aurora
maritime surveillance planes guiding
them from above,

As the air fleet worked its way
north, Maj. Donald A. Hanson, whao
had directed Operation Box Top from
Alert, organized an immediate rescue
attempt. Volunteers were mustered
to drive the base’s four Go-Tracks-
box-like, 13-ton, treaded utility vehi-
cles—to the crash site.

They made slow progress, but 5
hours after the crash, the Go-Tracks
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were within about 2 miles of the
wreckage, They got close enough to
gee flares set off by the survivors, but
were blocked by the Sheridan River,
They had to turn back, and as they did
g0, the storm began closing in.
Meanwhile, the first C-130 from
Edmonton was approaching the crash
site. Warrant Officer Fred J. Ritchie
had some of his SARTECHs suit up
for a possible jump. They tossed a 3-
ft. magnesium parachute flare out the
back of the plane to see what was be-

RESCLIE HELICORTER

low, but its 2Z-million-candlepower
flame was quickly lost among the
clonds. Unable to jump, they went on
to Alert to change crews and refuel,

Grouping and regrouping
titechie went inside to talk to Hanson
about the plan of attack. He proposed
a second overland attempt using two
of the Go-Tracks. He would split his
SARTECH team and take six men
with him while six others stayed with
the C-130. Hanson agreed, and four
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CANADWAN FORCESCPL PALL HOWE PHOTOD

drivers volunteered to steer the vehi-
cles out onto the tundra. This time,
Ritehie decided, they would follow
the coastline, then head inland after
crossing the Sheridan River. They
plodded through blowing snow that
reduced visibility to a few feet, fre-
gquently sendinga SARTECH to
march ahead and warn of trouble.
Hoping for a break in the weather,
the Edmonton C-130 took off again
and began a round-the-clock vigil over
the erash site, dropping flares fre-
quently. Copilot Capt. Eric Volstad
made radio eontact with the survivors
and found them to be fairly cheerful at
first. He told them that the weather
did not permit SARTECHs to para-
chute in but a ground party was com-
ing. The batteries of the survivors'ra-
dio began to fade and the last thing
they said was they could use a little
heat. Then they began keying the
mike to answer yes or no to questions.
After 7 hours, the ground team ran
short of fuel and had to turn back once
again, meeting up with a tractor-
towed fuel container near Alert.

The Guard chips in

Back in Edmonton, Maj. Donald E.
Blair, director of the overall Rescue
Coordination Center there, was wor-
rying about the helicopter situation.
The Labradors were making slow
progress, hampered by their need for
frequent fuel stops. As his mechanics
struigled todismantle the Twin Huey
for the airlift to Alert, he decided to
request helicopter support from the
Alaska Air National Guard.

The Guard agreed to send two of its
new, air-refuelable Sikorsky MH-60G
Pave Hawk rescue helicopters from
Anchorage to Thule AFB in Green-
land, aboard a U.5. Air Force C-5
Galaxy transport. The helicopters
would unload there and fly on to the
crash site. The Americans also sent
two HC-1308, one from Anchorage

SARTECH:s pose with the wreckage after 13 survivors have been airlifted to safety.
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and one from Keflavik, Iceland.

Meanwhile, Ritchie was in the
midst of his second overland attempt
and things were getting downright
scary. lece fog obscured the surface,
and the lead vehicle's driver suddenly
realized that he had driven onto an
overhang of snow built up by the
wind. Ritchie yelled into the radio for
the second vehicle to stay put. As the
drivertried to back off the , the
snow bridge collapsed and the Go-
Track toppled nose-first down a 30-ft.
embankment.

One of the SARTECHs= grabbed
the toboggan in back to keep it from
slamming into everyone. A coffeepot
arrayed scalding liquid. But the vehi-
cle’s fall was eushioned by a snow-
bank, and no one was seriously hurt.
Ritchie's crew drove along the bottom
of the cliff as the other vehicle follow-
ed on above until the two
could rejoin, { .
After a fuel stop at
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Thule, Maj. Macauley and his C-130
were now back over the crash site,
taking over for the Edmonton air-
craft. With the help of a NAVSTAR
Global Positioning System, they be-
gan dropping flares over known posi-
tions to point the way for the Go-
Tracks. Occasionally, they would
head over the crash site to see if condi-
tions had improved.

A break in the weather

The Macaulevs were nearing the end
of their 10-hour mission before they
began to get more than a glimpse of
wreckage, The jumpmaster, sitting
behind a Plexiglas shield at one of the
troop doors, sighted wreckage on sev-
eral passes. Maj. Macauley then be-
gan his run for the first airdrop.

It was a dicey maneuver. Maj. Ma-
cauley had to climb to 5500 ft., release
a flare, then descend rapidly through
the clouds while being careful not to
hit the ground. The goal was to reach
1100 ft. above the site before the flare
burned out so the SARTECHs could
see it when they jumped.

His brother stood in the open troop
door, bundled up in the standard
SARTECH outfit—quilted “bunny
pants,” mukluk boots, an arctic-
weight parka, a wool balaclava and a
helmet with its clear visor snapped
down. On his back was his main chute
which would open on a static line after
4 seconds. The reserve chute was on
his belly, and below that a 55-pound
first-response mediecal kit. He wore
gloves instead of mittens so he could
pull the reserve chute rip eord if nee-
essary, Warrant Officer Macauley
and his men decided to leave their 65-
pound personal survival kits behind.

As the C-130 headed back to the
erash site, the flare dropped through
the cloud cover and lit up the scene be-
low. The jumpmaster got a good fix on
the target and the plane headed into
the wind for 30 seconds, which would
allow the jumpers to be blown back to
the crash site. Macauley and five oth-
ers plunged out the door.

Macauley's canopy blossomed, and
he looked down to see that the erash
gite was still well illuminated. “I was
quite happy. I realized we had made
it,” he later told me. He began maneu-
vering his parachute into the wind to
use its very limited forward speed of 7
knots to counter some of the 35-knot
wind. At best, he would land travel-
ing backward at about 28 knots.

aster Cpl. Bruce Best landed
first. Seeing that the wind was drag-
ging Best across the snow, Macauley
opened the safety guard on his own
chute's quick release. He hit the
ground hard, and was dragged 50 ft.
(Please turn to page 116)
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BY MICHAEL LAMM, Contributing Editor; PM Hﬂamtmm&x

® Ford used to bill the Escort as the world’s most popu-
lur passenger car, This was based on collective sales to-
tals of all cars bearing the Egeort name and the domes-
tie Escort's U8, sales leadership in 1982, '87 and "88,

However, European Escorts were very different

from their Dearborn eousing—different as in better,
But the new Escort, introduced last year, eliminates
this confusion.

The Escort now uses the same basic platform as the
Mazda Protegé. Ford and Mazda engineers developed
the new car jointly, and Mazda supplies the new Es-
eort’s performance powertrain. Styling came from
Ford, and the interior design was developed in an inter-
national Ford studio located in Hiroshima.

The two liveliest members of the Escort family, the
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GT co -‘Ihﬂmfm'ﬂﬂ LX-E sedan, use the same

1, Sulita*ﬂn]u 16-valve 127-hp Four that powers the

Mazda Protegé. They're also equipped with 4-wheel

diu'hﬂkns. All Escorts have a 5-speed transaxle, inde-

 stuspension and rack-and-pinion steering. The

Escort and midrange LX model use Ford's 88-hp

mhr. 1.8-liter Four, They employ drum brakes at the

rear, smaller dises at the front and 13-in. wheels. Both

the GT and LX-E have more aggressive suspension
components, alloy wheels and a lot of other extras.

But that's not to say that the lesser Escorts are strip-
pers. The basic car comes with reclining front and fold-
ing rear seat backs, front and rear antiroll bars, 2-speed
wipers, side-window defoggers, a hatch cargo cover,
trip odometer and central console. The LX adds a digi-
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tal elock, better fabries, wheel covers,
a 60/40 folding split rear seat back and
AM/FM/cassetie stereo system.
Basie and LX Escorts are available
in 2- and 4-door hatehback bady
atyles, az well as a 4-door wagon. And
for 1992, Ford has added 4-door se-

drew high pralse from most owners,

dans in the LX and LX-E series.
Escorts have traditionally been fa-
vored by buyers who prioritize value.
These down-to-earth cars have al-
ways meant economy for tight bud-
gets, and the new Escort continues
that tradition. So it came as no sur-

Seating comfort and all-around roominess Mazda-bullt 1.8-liter dohc 1é&-valve Four is

available only in GT and LX-E models.

prise that price topped the purchase
motives among our owners,

Buyers who had owned Escorts be-
fore—over 25% in our survey group—
noted that the new generation is
roomier, more comfortable and re-
quires fewer repairs than previous

SUMMARY OF 1991 FORD ESCORT OWNERS REPORTS*
Total miles driven: LATL 143 a6 Comfort/rosminess 2.9 Yes Z1.8
Avernge milles driven: 7543 At:nge 1.6 Engine power 0.2 What type of trouble?
Purchase price: Poor 0.5 Overall performance 17.6 "«T-a !utwumﬂz.r
Average i, 130 &m Specific dislikes:
Hmdﬁ 13,420 L 40.6% Automatic shoulder belts HME‘!- Dul!rrepljnulkll:tm
Whiy did you choose the Escort? Geond 45.5 No compluints 125 Yeu TH.5%
Prics/value 44.6%  Average 10.9 Brake squeal 1.9 No =5
i rating cout 287  Overall = I o v ! "'ﬁm S E A%
w ormance 1 |
Pmm 5.6 mﬁ' 483% hrake noise 104%  Gowd 480
Pm i 10.3 Cropd 5G6.2 1 ved instrumentation 8.0 Avernge 12.8
M choice: Average 25 Friendlier sutomatic belts - 7.2 Poar 4.8
Escort 8. 5% Poar K] Make airbugs available fi.d Mumber of vehicles owned:
Eseart GT 18.0  Control Reposition ashiray 5.6 Thiz vehicle anly AL4%
Standard Escort 12.5 Excellont 41.5% Nochanges 6.6 Two vehicles 41
Body choice: Good .0 Workmanship opinion: Thres vehicles 16.2
i'-dnor hback b2.2% Average 3.5 Excellent 4R.9% Four or more T4
254 Poar 0.5 o 48.4 Principal driver:
-Ir-dnnr Wigon 204 Instrumentation: Avernge 21 Femli 57.3%
Avg. , cityhwy . Excellent £9%  Poor .5 Male .7
m:ﬂ' B0.436.4 Good 6.8  Comfort opinion, front seats: E%uul 3.0
nmn Average 4.5 Excellant 522%  Agedistribution of owners:
Aum-uc 53.2% nﬁg sightlines s A dﬂ 3040 yea E"E‘
EH.I.'I'I'I.I' 46.8 Excellent E;ﬁ Poor 0.0 BO-plus 0,0
ne H'H. Guud I‘.ﬂll‘l. renr senls:
!!:‘:i.ﬂﬁml 42.5% Average 2.0 Exeellent 36.6% Hosed on your experience, would
Good i:‘ﬂ Poor : 0.5 En-ud -ilgf you buy an Escort if you had it to do
Average 0 Bpecific likes: VOrage 5 over ugnin?
FPoor 5L.1% Poor 1.1 Yen BHE_3%
Handling: 47.9  Mechanieal irouble? Maybe #.7
Excellent BBA% 3.0 No T8.2% Nao 4.0
* Parcentages might not equoal 1004% doe to rounding ap or insufTicient data.
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models. In short, the new Escort ison
a more equal footing with competitors
like the Toyota Corolla and Honda
Civie.

Among the new Escort's more com-
pelling virtues is its economy of oper-
ation. Besides fuel efficiency, this
means troublefree driving. So few
owners reported mechanical prob-
lems that there wasn't enough data to
tabulate.

Fuel economy numbers pretty
much matehed up with EPA projec-
tions, which is to say good. Since only
19% of our respondents owned Es-
corts with the 1.8-liter Mazda engine,
we didn’t tabulate the fuel perform-
ance of the two engines separately.
Overall, about the only negative com-
ment we heard in any volume on the
new Escort concerned brake squeal.
We get this complaint with lots of new
cars. Ford is handling individual Es-
cort brake squeal complaints at the
dealer level,

A few Escort owners also com-
plained about uncomfortable auto-
matic shoulder belts. Thistooisa
common complaint with many new
cars. Some owners wished their cars
were equipped with airbags, some-
thing Ford plans to make standard by
the 1995 model year.

High marks for handling
Handling turned out to be one of the
Escort’s strong points, something
that couldn't be said for the previous
car. Nearly 60% of our owners rated
handling as excellent, and most of the
rest judged it as good. Engine per-
formance satisfied most, especially
drivers who had opted for the GT
model.

Ergonomies also pleased most own-
ers, although 8% did complain about
the dashboard layout.

A few owners gaid the dashboard
lighting rheostat was tricky to use,
and others suggested swapping the
radio and climate-control locations. A
very few found the front seats either
too soft, too hard or too confining,
However, most respondents (95.5%)
rated the front seats good or excel-
lent, and 85.8% said the same for the
rear seats. Driver sightlines and con-
trol locations also drew praise,

Sophistication quotient

Basically, what owners are telling us
is that the Escort has gone from being
a good deal to being a good car. No one
ever argued with the Escort’s price/
value ratio. But with the sophistica-
tion and reliability that the Mazda
connection has produced, the new Es-
cort matches its Japanese competi-
tors in terms of road manners, com-
fort and quality. ™
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Closely resembling Mazda Protegé, formal sedan body style is new to Escort lineup for
1992, The family also includes 2- and 4-door hatehbacks, plus a 4-door wagon. While
owners liked the new Escort styling. dollar value topped list of purchase priorities.

EDITORS REPORT

® Like everyone else who had an op-
portunity te drive both the U.S. and
European versions of the old Ford
Escort, we were stariled by the differ-
ences belween the two.

But like the owners, we think the
new Escort puts the issue of those dif-
ferences to rest. This is a better car
than any of its predecessors.

To update our new Escort experi-
ence, we spenl a couple ol weeks
tooling around the Los Angeles area
in an LX-E sedan, a new addition to
the Escort lineup. With its 127-hp
dohc 16-valve Mazda engine, 4-
wheel disc brakes and sporty sus-
pension tuning, it's virtually identical
to the popular Mazda Protegé, Our
lester included extras like power mir-
rors, power locks, cruise control and
a power sun/moonroof thal helped
raise the price 1o a hefty 514,008,

The new Escort has a number of
strong suits and not many weak ones.
Foramost on the list of much-im-
proved traits are excellent front-seal
legroom, good front and rear head-
room, excellenl seals, generous
trunk volume and good ride quality.

LX-E handling is very much like the
GT. There's a fair amount of body roll
in hard cornening, but the LX-E's pro-
gressive understeer |sn't as pro-
nounced as many front-drive cars
with sporting aspirations, and there
are no quirks. The LX-E rolls on
185/60R14 tires {the GT model uses

Positive Hybridization

185/60R15s). This Is enough contact
palch for ordinary driving, but we
think both cars could use a little more
for hurrying on twisty roads.

The LX-E's braking stacks up very
well against cars of this class—quiet,
aswell as efficient. We'll bet thal own-
ers with brake squeal didn't bed their
new brake pads in property.

Good as this new Escort is, we
think there are a couple of areas for
improvement. Rear-seat legroom, for
example, is tight. The Mazda/Ford
consortium could lake some lessons
from Honda's new Civic on this score.
We agree with owner complaints
conceming skimpy instrumentation,
although the Escort is far from unique
inthis shortfall. And even though driv-
er sightlines are much improved, for-
ward vision could be betler.

Finally, we think Ford's home-
grown sohc 1.9-liter might be disap-
pointing to buyers who've been read-
ing glowing Escort road tests. The
Ford engine rates a couple of mpg
higher onthe EPA projections, butit's
very ho-hum compared to Mazda's
sparkling 1.8. Unfortunately, the 1.8
is only available in LX-E and GT trim
levels, which start at $11,871.

But even with the uninspired 1.9-
liter engine, the new Escort is an im-
pressive compact sedan. It's yet an-
other proof that the Ford/Mazda
cross-pollinization is paying off for all
concemed. —Tony Swan
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Electricity brought power to the people as it lit
up America's cities and farms.

BY MARY SEELHORST

Q. What contains 3 pounds of tung-
sten, is almost 3 L. in diameter and
can be geen in Henry Ford Museum's
“Possible Dreams” exhibit?
A. The largest incandescent light
bulb in the world—in 1929,

® A 1930 PM article reported that the
lamp “is rated at 50,000 watts and
develops 6 million candlepower.”
That's a lot of candles. Compared to
the 10 to 16 given off by Edison’s first
practical incandescent lamps of 50
years earlier, it's a lot of wax under
the bridge.

PM’s article on the biggest, bright-
est bulb was only one of hundreds the
magazine published from the 19108
into the 1930s, introducing readers to
thousands of new electrical devices.

Mary Secihorst is curator of the “Possible Dreamas™
echibit ot Henry Ford Museum & Greenfield Vil-
lage in Dearborn, Michigan.
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Decades of innovation and invest-
ment in powerplants and electrical
distribution systems were finally ful-
filling the dream of providing electri-
cal candlepower, horsepower, con-
venience and efficiency to millions of
Americans,

Short of a power failure, perhaps
nothing can help us recapture the old
enthusiasm for electricity better than
Henry Ford Museum's “Possible
Dreams” exhibit, Here, in a section
called Electricity Wing, are displayed
some of the once-radical machines
and once-enthralling promises that
marked the growing dominance of
electricity ag a power source in Amer-
ican cities, homes and farms between
1917 and 1935.

The public places in large cities pro-
vided many Americans their first ex-
perience with electrical applications,
Some of the machines that made
1920s-style fast food possible are on

FHEOTCO FROMA HENEY FORD MUSELM E GREENFIELD VILLAGE

display here. The up-to-date beauty
Earlnr no doubt contained the dia-
olical-looking device nearby—an
electric permanent wave machine—
that, according to PM, “changes the
straight, unlovely tresses into the
permanently waved coiffure.”

Although it was many years before
electronic music became truly popu-
lar, PM reported on “Electrical Mu-
gic” in 1934, The mysterious-gound-
ing, vacuum-tubed theremin was
played without touching the instru-
ment, prompting the prediction, “To
be a musician in the future, you may
need only learn how to wave your
hands correctly.” But if you visit the
museum, you may find it's not as easy
as it sounds when you try it vourself,

Electricity in the home, onee a lux-
ury available only to wealthy urban-
ites, began to touch the everyday
lives of more and more Americans in
the prosperous 1920s. The all-electric
home, “replete with things that run
themselves or that start operating at
the pressure of a button,” became a
potent symbol of modernity and tech-
nical progress in America. We're still
waiting, however, for the real-life ad-
vent of this optimistic PM headline,
“This Electrified Home Runs Itself,”
featured in a 1934 issue.,

Amaong the numerous domestie ap-
pliances described and illustrated in
PM, we exhibit a 1920 *Locomotive”
washing machine, pictured in a PM
review of labor-gaving devices. After
clothes, soap and water were placed

{leass turn fo page 127)
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The Dremel MotoTool is a With the right bit and the right
compact, high-speed rotary tool speed you can sand, carve, shape
that really gets around. Withvari-  and rout wood. Change the bit,
able speeds, ranging from 5,000 adjust the speed and use the

to 30,000 RPMs, and over 150 spe- Moto-Tool to grind, cut and deburr

cially designed bits and acces- metal. You can even use it to shape
sories, it allows you to complete and cut plastic or polish silver.
all kinds of tasks, on all kinds If we were to list all the ways
of materials. you could use the Dremel

DREMEL VOTC-rooL

High-Speed Rotary Tool

Round and round it goes. Where it stops nobody knows.

Moto-Tool, this ad would go on
forever. However, you can get a 95
page, detailed guide that explains
bits, speeds and 175+ uses, in spe-
cially marked MotoTool boxes at
Hardware, Home Center and Hobby
Stores, Orwrite to Dremel, Marketing
Dept., PO. Box 1468, Racine, Wl
53406-1468, for a free copy.




TOOLS

HOES

Before you plant a garden,
cultivate an interest in

this family of tools.

BY THOMAS KLENCK,
Asspciate Home

sment Editor

Impre
PM Photos Dy Stan Silver

@ [fvou like to make things grow, and
you're fortunate enough to have a
modest plot of earth nearby, you're
likely to find voursell engaged in one
of the most rewarding partnerships
ever conceived—that between you,
the ground you walk on, the air, some
water and a small packet ol seeds.
Whether yvour motivations lead you to
your own personal vietory garden
that supplements your table or a lus-
cious flowerbed to delight the senses,
the rules—and tools—are pretty
much the same.

Une of the foremost tasks in keep-
ing your garden in tune is simple soil
maintenance—ithat is, keeping the
ground aerated, filled with the right

halance of nutrients and free from
weetls so that the plants you're grow-
ing reach their full potential. Like ev-
ery other aspect of modern living, we
have an array of gas- and electric-
powered tools to help make our culti-
vation chores a little easier and take
lezs time from our busy schedules,
However, amidst a plethora of multi-
horsepower tillers and cultivators,
you'll find ordinary hand tools—tools
that were the only option not so long
ago—still play an essential role in gar-
dening. And when it comes to cultiva-
tion, the tool in question is the hoe.
Today's modern hoe features a steel
blade and a hardwood handle that
ranges from about 48 to 52 in. The

best models feature a one-piece
forged-steel blade and shank that's
welded to the handle socket. The han-
dle fits in the socket and is secured
with a pin. Hoes with independent
sockets are next in line for durability
and light-duty hoes often have a blade
that's welded to the shunk. In addi-
tion to head assembly variations, the
better hoes usually have contoured
ash handles. All hoes should have a
sharpened cutting edge to penetrate
the earth easily, Unlike shovels, hoes
are not designed for picking up mate-
rial. Their job is more to push it
around. You'll use this capability to
lovzen packed =oil, mix in fertilizer
and to create mounds and raised beds,
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As you might imagine, today’s
garden tool manufacturer isn't con-
tent to produce a single, basic hoe
design. Competition for the parden-
er's dollar, as well as specialized
needs in commercial applications,
have produced an assortment of
configurations all based on the same
idea. You may never need to own
one of each, but if you're interested,
here are some of the more comman
variations.

1. Garden hoe—Here's the bagie,
general-purpose hoe to own and
you'll find it in just about any store
that carries gardening equipment.

The True Temper model GOT
shown features a 4% < 7-in. blade
mounted on a 52-in, handle. It has a
one-piece forged-steel head that's
welded to the socket for extra
strength, and is also available witha
smaller 6%-in.-wide blade. The
typical gooseneck shank design low-
ers the handle position to make the
job easier, Slightly smaller versions
are called Noral hoes.

If you need a slightly larger hoe of
the same basic design, choose a cot-
ton hoe with a b5 % T-in. hlade or a
planter hoe with an extra heavy-
duty 5% » B-in. blade. These larger
hoes often have a simple bent shank
rather than the gooseneck shank.
The garden hoe shown costs about
$25, Contact True Temper, Box
3500, Shiremanstown, PA 17011,

2. Onlon hoe—This shallow ver-
sion of the commun garden hoe has
4 1%-in.-deep * T-in.-wide blade.
The blade and shank are forged
from one piece of steel, and the head
is connected to a 52-in. handle with a
separate pinned socket, The model
shown is also available with a 60-in.
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handle. The shallow depth of the
blade makes this tool suitable for
root crop cultivation, and the nar-
row square ends of the blade can be
used for deeper digging.

Slightly deeper designs are called

either nursery or beet hoes. The
model 18-411 onion hoe shown costs
about $23. For more information,
contact Ames Lawn and Garden
Tools, Box 1774, Parkershurg, WV
26102,
3. Scuffie hoe—Although this tool
miy seem more like some Kind of
specialized shovel, it's not designed
for carrying material. Like other
hoes, its function is to cultivate the
aoil—and in this case, that means
lnosening up the surface and weed-
ing. The 4 = T'%-in. blade iz mount-
ed at a slight angle to the handle so
it ends up nearly parallel to the
ground when in use. The blade is
sharpened on both back and front
edges so it can be drawn back and
forth to remove weeds,

The slicing action of the scuffle
hoe is also helpful in breaking up
crusted soils. Scuffie hoes come in
a variety of shapes—some have
pointed corners for working in tight
spaces. Formore information on the
model A25 shown {about $24), write
to True Temper, Box 3500, Shire-
manstown, PA 17011,
4. Beet hoe—Also
called a nursery
hoe, this tool has

the same square corners as the on-
ion hoe, but with a deeper and less
rectangular shape. The blade mea-
sures about 3% * 4 in. The slightly
deeper blade makes it more effec-
tive for deep digging and moving
soil for mounds and beds. The nar-
row width gives it the edge for
working between plants and narrow
rows, The beet hoe shown is model
18-546, and it costs about $23. Con-
tact Ames Lawn and Garden Tools,
Box 1774, Parkersburg, WV 26102,
5. Mortar hoe—I{ you think that
all hoes serve agricultural pur-
poses, here's one that's found its
way into the construction industry.
The mortar hoe is used for hand-
mixing mortar and conerete, Its
maost notable feature, of course, is
the pair of holes in the blade. These
allow some of the mortar to remain
stutionary while the blade moves
through it fora thorough mixing. To
help even out the force applied to
the handle when mixing heavy mor-
tar or concrete, this tool ulso has a
deep gooseneck shank.

The True Temper model PGTP
shown is a light-duty homeowner's
model with a 4% x T-in. blade. For
heavy-duty mixing, choose one of
the larger models that range up to 6
# 10in. in blade size. This large size
is also available without the holes.

The model pic-
tured costs




about $22, For more information,
write to True Temper, Box 3500,
Shiremanstown, PA 17011,

6. Winged Weeder—As with
most simple tools, it's hard to im-
prove performanee without sacrifie-
ing the very simplicity that makes
the tool effective. The Winged
Weeder is one seaffle hoe variation
that’s taken the challenge.

All the edges on the 8%-in_-wide
blade are sharpened so the tool op-
erates on both the pull and push
strokes, Its unigue swept-wing de-
sign makes the blade easy to push
into the soil, and the pointed
vorners are effective in con-
fined spaces. To keep the
tool light, it's built with a

o
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tempered, spring-steel hlade that's
riveted onto a steel shank, The
Winged Weeder (about $20) is from
Creative Enterprizes, Box 3452,
[daho Falls, 1D 83403,

7. Swan-neck hoe—Here's a hoe

that combines gome of
"'\M

the fentures of u scuf-
Mle hoe with those of a
standard hoe. It feu-



tures a shallow blade with a straight,
bottom cutting edge and curved top
edge. Its pointed corners are great for
working up elose to plants. While it
can be used like a standard garden
hoe, its shallow blade and deep swan-
neck shank enable it to slice through
the top layers of the soil when the han-
dle is held in a more vertical position.
The tool features a very solid one-
piece socket, shank and blade forging
that's mounted on a 60-in.-long ash
handle. The model 4-257-9 (shown)
has a 9-in.-wide blade—a 6-in. model
is also available. The swan-neck hoe
costs about $29 from Gardener’s Sup-
ply, 128 Intervale Rd., Burlington,
VT (5401,
8. Action hoe—Although this tool
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doesn't look like a typical hoe—
there's no flat blade of any shape—it
does, in fact, perform many of the
functions of a scuffle hoe. In place of
an ordinary blade, there's a ring-
shaped cutter with a straight lower
edge designed to slice through the
surface of the seil.

The cutter mounts onto arms that
allow it to pivot slightly—about % in.
backward and forward. This causes
the blade angle to shift with each
change in direction to more effective-
ly break up soil and remove weeds.

e tool (model 18-663, about $17) has
a f-in.-long blade that's sharpened on
both edges. Write to Ames Lawn and
Garden Tools, Box 1774, Parkers-
burg, WV 26102,

9. Garden mattock—While it isn't
called a hoe, this garden mattock does
perform related functions. Like a gar-
den hoe, it's designed for chopping
intothe earth toloosen zoil. However,
with its long double-blade head, it's
clearly not suited to careful weeding
and cultivating. The blade head is de-
signed for cutting power and depth,
and is fixed to the handle pickaxe
fashion.

Unlike typical pickaxes, however,
the garden mattock has a long 54-in.
handle for extra reach and leverage.
For more information on the model
18-320 garden mattock (about $25),
contaet Ames Lawn and Garden
Tools, Box 1774, Parkersburg, WV
26102, ™

The Only Sound You'l Hear

Is Your Hectric Bill Dropping.

Hunter ceiling fans are exceptionally quiet Independent tests prove
they run 90% quieter at low speed than our five largest competitors.
On top of that they save you up to 40% on air conditioning bills and

come with the industry’s strongest warranty, backed by a 106 year old company.
[sitany wonder Hunter is the No. 1 selling fan in America?

For free brochure orwamanty details write Dept PM. 2500 Frisco Ave. Memphis Tennessee 381 14 Or phone (901 745-9222. The QLUEt fan.
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TOOL TEST

TWO NEW
SEARS
TOOLS

TEXT AND PHOTOS
BY THOMAS KLENCE,
Associate Home
Improvement Editor

@ If you're like millions of other folks
with a yen to get the job done them-
selves, you probably look to Sears
when the tool bug bites, If that's true,
then the odds are high that you'll be
interested in these two recent addi-
tions to the Craftsman line: the model
27542, TV-in. Sawmill circular saw
and the model 27141, 3%-in., variable-
speed/reversible drill.

Why are these tools different from
previous Sears offerings? First of all,
they represent a new wave of Sears
tools designed and manufactured by
Sears' new partner in the power tool
business—Ryobi Motor Products
Corp. And, it looks like Ryobi's expe-
rience with professional-grade equip-
ment is having a positive effect.

The model 27542 circular saw
(about $108) is only one in the line of
Sawmill circular saws. It's the profes-
sional version that features a 13-amp
motor. Three other less expensive
models are rated at 12, 11 and 10
amps. These lighter-duty saws have a
button that must be depressed to ac-
tuate the trigger, and all models have
aspindle lock for easy blade changing.

This saw is designed for better bal-
ance than previous Sears offerings.
Although its features are typical—as
far as circular saws go, standard piv-
ot-foot depth-of-cut adjustment, 45°
bevel capacity and a stamped-steel
base—we found that it performs pow-
erfully and smoothly. The knobs for
securing the fence (supplied) and bev-
el quadrant are a little small, howev-
er. If you're looking for performance
at a reasonable price, though, the
27542 Sawmill is a good choice.

The 27141 ¥%-in. drill (about $85) is
alzo one of a new family of Sears toals.
It has a hefty 4.5-amp motor that
places it with the best in terms of pow-
er. No-load speed ranges from 0 to
1200 rpm and the trigger can be
locked on at any point in the speed
range. Power is transmitted through
double-reduction gearing, and the
drill has ball and roller bearings.

A new wave of Sears portable power tools is represented by the model 27542 Sawmill circular
saw and the model 27141 Y-in. varlable-speed/reversibie drill.

There were no surprises during our
tests—variable-speed control is
smooth, and the tool has ample power
for most jobs you'll encounter. Al-
though the drill is comfortable to hold,
it does seem somewhat bulkier than

Trigger on ¥e-in. drill has a speed dial so any
point in the speed range can be locked an.
Reversing switch ks above the trigger.

All scale markings on bevel quadrant and rip
fence are painted white for clarity. The rip
fence Is supplied with the tool.

competitors’ offerings. Other drills
based on this design include a ¥e-in,
model and a drywall secrewdriver. For
more information, write to Sears,
Roebuck and Co., Sears Tower, Chi-
cago, 1L 60684,

Tapped holes on both sides of housing ac-
cept auxillary handle. Belt clip supplied with
the tool fits in oppasite hole.

%

A convenient spindle lock on the Sawmill
makes blade changing fast and easy. Blade
wrench stores in stamped-stee! base.
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HOME IMPROVEMENT

THE GREAT COVERUP

Stuck with a concrete patio? Don’t remove it—
cover it with a redwood deck.

BY THOMAS KLENCK, Associate Home Improvermnent Editor

® For the past 20 years or so, one of
the most popular home improvement
projects has been adding a backyard
deck. Not only is a deck a great place
to enjoy the outdoors—without really
leaving your home—Dbut it's simply an
ideal project for anyone who can cut a

to length and drive a nail. You
don't need a contractor, special expe-
rience or hard-to-find materials, and
atrip to your local lumberyard is
enough to get you started.

Before decks, however, folks did
try to tame their backyard recreation
spaces. And one of the most common
strategies was to cover a portion of
the landscape with a concrete patio.
While it did make the natural terrain
a little more habitable, the emergence
of the wooden deck left many home-
owners wondering whether they’d
made an irrevocable decision.

If you're in this position, and your
backyard patio has lost the appeal it
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once had now that your neighbor's
homes are sporting natural-wood
decks, there is a solution—and you
don't have to rent a jackhammer to
get underway. The trick is to build
}'Imélr new deck right over the conerete
slab.

For our project, we chose a typical
conerete patio slab that protruded
about 4 in. above the ground line. In
addition to the slab, our site included
a flagstone walkway in front of the
sliding patio doors. Our deck design,
therefore, had to not only unite both
the concrete patio and tone walk-
way areas, but also fit under the lower
edge of the patio door.

The solution involves constructing
a J-piece deck with a lowered section
in front of the patio doors. While our

Photos: JR Rost
Technieal art: Eugens Thampaon
Photo stylist: Gabe Hemnck
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Where gray concrete once dominated the
view, a new redwood deck now adds
warmth and beauty to the backyard scene.
The recessed deck sectlon fits under the

sliding door, and all of the supporting frame-
work Is made of pressure-treated lumber,

example may not suit your specifie
gituation, its variations should be
enough to help you devise a design
that meets the constraints of your
backyard, Of course, the variations in
deck design are endless. To make our
deck just a little more interesting, we
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chose to lay the deck boards diagonal-

Iy on the main deck. And to break

the broad expanse of di

we led intersecting be

along both centerline:

deck. Along with the trim around the

deck edges, the ¢ t is of four dis-

tinet framed areas of diagonal decking,.
"h'n. 'InIL ITI :m -l: sekes are built entin n*l-.

redy 'mmi .ﬂlll pres
her, We used ||-|.-.Ln|u:| for ﬂllln weking

POPULAR MECHANICS » JLINE 1992

and trim—the components that will
be visible in the finished deck—be-
sause of its preat ap pu*.lr.ua e and nat-
11!.L|+||m.1. I . We treated the
redwood on al 'u'u][llql.‘-[.rl.lll.jlli
servative before each piece was in-
stalled. For this project, we used
Olympie Redwood stain, Under-
neath, the supporting framework is
made of moisture- and insect-resist-
ant pressure-treated lumber.

Before starting, bear in mind that
the entire deck structure should not

be connected to the house, but .\-i.rhi'-]k
rest on the conerete or Im*uur'u! Be-
cause the slab can :up or downas |
the ground f or thaws—and the
house doesn’t— 'Uring the deck to
the house may cause it to shift out of
level far more dramatically than if it's
left independent.,

Framing over the slab
We began construction with the main

deck that rests on the conerete patio.
Before you start, lay out a plan to suit
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2%4
TRIM

2 x & DECKING

DECK OVER CONCRETE SLAB

2% 4 SLEEPERS. 24" O.C

DE[TING

2% 3 % 4 SLEEPERS, 24 O.C.
DECKING (AIDGN & OF PEA GRAVEL

"
DECK SECTION—1 g 2 % 4BLOCKING
244 2 4 SLEEPERS, 2x6 Ix4

TRIM

EXISTING CONCRETE SLAS
2 % ASLEEPERS. 24" O.C
I % 4 BLOCKING,
BOC

2 % 6BELT
BOARDHS

BELT JOINT
ATCENTER

2x 4 -4 DOLUBLED
SLEEPERS, BELT =4

DECK SECTION—2

BASE—S = &5, 28" O.C. LAID ON & OF PEA GRAVEL

MAIN DECK SECTION—3

the zize of your slab which indicates
slegper placement and spacing. When
using 1¥e=in.-thick 2 = 6 deck boards,
plan the sleepers to be spaced on 24-
in. centers. To support the intersect-
ing belt boards and the ends of the
diagonal 2 x 6 deck boards that are
adjacent to the belt boards, use dou-
bled 2 x 4 sleepers.

Begin construction by cutting pres-
sure-treated 2 x 4 stock to length for
the perimeter of the sleeper frame-
work. Note that the 2 x 4 adjacent to
the house wall has a 2 x 4 redwood
trimpiece attached toit to act as a bor-

der for the decking, Nail this trim to
the hack pressure-treated sleeper be-
fore building the frame. However,
don't attach it with the top edges
flush, but space the edges 1Y 1n. apart
g0 that the decking will be flush with
the top edge of the trimpiece. Note
that, in our case, the back 2 x 4 trim
extends into the house corner and
forms a rear border for our small cor-
ner deck unit (Deck 2 on the drawing).

Then, nail together the perimeter
components with 10d galvanized com-
mon nails. If the length of your patio
slab is longer than available stock,

Jjoin shorter lengths with a 2 < 4 nailed
to the inside surface of the perimeter
sleepers, Locate these joints where
they won't interfere with other sleep-
ers, blocking or belt board framing,
After the perimeter is framed, cut
pressure-treated 2 x 4 stock to length
for the doubled center sleepers that
support the belt boards on the long
axis of the deck. Mark the exact cen-
terline positions on the perimeter
frame, and then place marks 2% in. to
either side of the center marks, These
marks indicate the 2 x 6 belt board lo-
cations. Nail together the long dou-

b6
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2 % & DECKING LAID DIAGOMALLY ACROSS ENTIRE DECK
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DN MAIN DECK SLEEFERS % 4POSTS
DECK SECTION—%
bled sleepers, and attach these to the With the doubled sleegrs in place,
perimeter frame. Align the seams be-  cut stock to le for the remaining

tween each doubled sleeper with the
belt board marks so they're centered
5% in. apart, and add 2 x 4 blocking
between the sleepers as shown in the
drawing abave.,

Next, mark the opposing belt board
position on the long doubled sleepers.
Construet the short doubled sleepers,
and nail them to the perimeter frame
and long doubled sleepers as shown.
If necessary, use shims between the 2
* 45 and the slab so that the top edges
of the sleepers are flush.

sleepers and nail these in place on 24-
in. centers, Then, install 2 = 4 block-
ing in between the sleepers to com-
plete the framing for the main deck.

Main deck boards

Before laying the deck, double check
that the sleeper frame is flat and lev-
el. Lay a long, straight 2 x 4or2 x 6
on edge across the sleepers at differ-
ent locations to check for flatness, If
necessary, add shims cut from pres-
sure-treated lumber to correct low

gpots or level the frame. Also, mark
tl‘:: belt board positions on the outside
of the perimeter frame, so they'll be
visible after the deck is installed.
Install the 2 % 6 redwood decking
across the entire deck (the cutaway
for the belt boards is made after the
decking is finished). Start der:ltinfg by
cutting a 45° angle on the end of the
longest diagonal board and position-

ing this end against the redwood trim |

that’s already attached to the perime-
ter frame near the house wall. Let the
opposite end extend over the perime-
ter framing to be trimmed later. If
your stock isn't long enough, butt
pieces together over the belt board lo-
cations so the joints will disa; af-
ter the belt boards are installed.

Continue cutting and installin
deck boards along the house wall.
Rough eut each piece to length, and
save the cutoffs for use as the re-
quired lengths get shorter at the cor-
ners. After installing all the boards
that butt against the house-side trim-
piece, continue decking the remaining
corner, letting both ends of each
board extend over the frame. With
the decking in place, snap chalklines
along the deck to match the perimeter
frame, and use a eircular saw to trim
the deck edges. Nail the deck boards
with 12d galvanized nails. We used
spiral-shank nails for greater holding
power—you can also use screws de-
signed for deck construction. When
nailing into the doubled sleepers, be
sure to nail only into the outer 2 x 4
of each pair.

To make the cutouts for the belt
boards, strike chalklines across the
deck at the belt board marks. Then,
set the depth of cut on your circular
saw to slightly more than the thick-
ness of the deck boards and eut along
the chalklines. Make the actual width
of the cutout slightly more than 5'%
in., so the belt boards will slip into

lace easily. Cut the ends of each belt

in a double miter as shown in

the center framing detail in the draw-
ing, and then install.

Complete the main deck by install-
ing redwood trim around the edges.

e used 2 x 6 trim to cover the deck
board ends, perimeter sleepers and
slab, and 2 x 4 trim where the main
deck section joins the two smaller
deck sections.

Decki over gravel

To extend the deck area beyond the
concrete patio, first prepare the
ground hg:;g%'ing away the earth and
addinga m%mvel. The gravel
provides a firm or the supporting
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Other water
repellents look
good on TV.

This one looks
good on wood!

“All-purpose” sealers treat brick,
concrete and wood the same.
Wolman® Deck Care Products are
designed specificallyto care for
your wood deck.

First — restore your deck to its original

beauty with Wolman® Deck Brightener.
Second — protect it with Wolman® RainCoal*®

Water Repellent in Clear, Cedar,
Redwood, or Driftwood Natural
Wood Toners.

DECK CARE PRODUCTS
For the dealer nearest you, call 1-B00-556-7737.
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framework and makes it easier to
achieve a level structure. It also pro-
motes good drainage which reduces
moisture buildup. We built two deck
extensions. The small corner exten-

.sion (Deck 2) is level with the main

deck, and the lowered section (Deck

1) accommodates the patio door.
First, level the gravel so its surface

is 5% in. below the surface of the slab.

To accommodate a tree next to the main deck, we added a ralsed section that surrounds
the trunk. The Inner edge rests on the deck. and the outer edge Is supported by posts.

In this way, the tops of the 6 x 65 that
aupl]:urt the small corner deck are
flush with the concrete slab, Lay the 6
* fs in place on 24-in. centers, and
check for level. If necessary, ad]';ust
the gravel bed for height and level.

Next, build the framework for the
lower deck. Use 2 x 4 pressure-treat-
ed stock, and place the sleepers on 24-
in, centers. Add 2 x 4 blocking be-
tween the sleepers as shown in the
drawing, and assemble the compo-
nents with 10d galvanized common
nails. Check the framework to make
sure it's square and level, and adjust
accordingly. Also, double check that
the structure is at the correct height
in relation to the bottom edge of the

io doar.

Then, build the rectangular 2 x 4
sleeper framework over the 6 x 6s. I
the area is small, you can build this
frame separately and install it as a sin-
gle unit. Otherwise, cut the compo-
nents to length and assemble the unit
on the 6 % 65. As with the back trim-
piece on the main deck, any trim adja-
cent to the house wall must be pre-
joined to the appropriate sleeper
before the frame is assembled. Place
the 2 X 4 sleepers on 24-in. centers,
and toenail the frame to the 6 x 6s.
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When the framing for both decks is
completed, nail the redwood decking
in place at right angles to the sleep-
ers. These deck boards must be cut to
exact length before installation. Fi-
nally, install the 2 x 4 trimpieces as
shown, and add the 1 x 3 trim strip
that covers the pap between the main
deck 2 x 4 edge trim and the deck
boards of the recessed deck.

Tree surround
At the corner of the main deck, we
added a small deck to frame a tree.
The outer edge of the deck is support-
ed on two 4 % 4 posts, and the inner
edge rests on the main deck sleepers.
To maintain consistency with the
floating nature of the entire deck,
don’t place the posts in a hole. It's bet-
ter to either rest them on flagstones
or dig an approximately 6-in. hole and
fillit level with gravel to act as a base.
First, construct perimeter framing
with 2 x 6 pressure-treated lumber,
Position this on the main deck, and
block up the outer edge so the frame is
level. After nailing the frame to the
main deck, cut the 4 < 4 posts to exact
length and nail them to the inside cor-
ners of the outer frame edge. Add 2 x

Tasteful design elements include belt boards that Intersect at the middle of the main
deck. The decking is lald diagonally, and the perimeter Is trimmed with redwood.

4 joists on 16-in. centers with cross-
blocking that frames the tree trunk.
Nail the deck boards in place, per-
pendicular to the 2 x 4 joists. Then,
strike chalklines in line with the pe-
rimeter joists and eut to the lines with
a circular saw. Complete the outside

of the tree surround by adding the
redwood trim. Use 2 x 6 stock on the
edge that's on the main deck and 2 x
12 stock on the other three edges, Cut
the hole in the decking with a sabre
saw, and use 2 ® 6 redwood to frame
the hole as shown. ™
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HOME
MAINTENANCE

MAGNETIC
WATER
TREATMENT

BY MERLE HENKENIUS
PM lllustrations by
George Retseck

@ Can specially designed magnets at-
tached to plumbing pipes really keep

seale from building up in water heat-
ers and boilers? Some experts say
yes, others say no. Both sides are em-
phatie. In faet, few physical

have been so fiercely debated and yet
so miserably resolved. Our own in-
vestigation produced a blizzard of
confusing data that also points in all
directions

Meanwhile, the consumer is caught
in the crossfire. The aggressive mar-
keting strategies of the manufactur-
ers are matched by equally vigorous
attempts to discredit the products.
While we can't tell you whether mag-
netic water treatment is effective, we
can offer an overview of the debate.
At the very least, the information
may help you make an educated guess
as to the usefulness of magnetic water
treatment in your home.

The pros and cons

Magnetic treatment devices sold at
the retail level suffer a fairly shabby
history—especially in the United
States. Shortly after the concept was
introduced by a Belgian scientist in
1947, the market was flooded with toy
magnets that were useless. Even to-
day, the strength and configuration of
the magnets vary widely. Many have
been tested independently, and have
been found to be ineffective.

Based on these findings, many
chemists and engineers see the sale of
such produets as frandulent. State
government ra.lp arently share this
view, as seve ve sued the manu-
facturers to halt the use of unsupport-
ed advertising claims. Only some of
these suits have been successful.

The major problem, from the scien-
tific point of view, is that almost all
the so-called proof offered by the
manufacturers is in the form of testi-
monials. And in terms of science,
these won't do. Even the most reason-
able person is subject to some wishful
thinking—especially after investing
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Domestic

water treatment devices are dalmed to reduce scale bulidup In water

heaters. This design has magnets for both the inlet and outlet pipes.

a substantial amount of money in a
product. Moreover, testimonials fail
to take into account all of the variables
that can affect product performance
in different situations.

What really rankles the scientific
community, however, is that most of
these devices are presented under the
guize of hard science, often in pseudo-
scientific jargon that implies impee-
cable independent research.

And, finally, the entire notion is
vigorously attacked by a well-fi-
nanced water-softening industry—
which, by the way, funds a many
water-quality studies. Traditional
water-softening companies offer a
E-aven technology that works in the

as well as the field. However, the
indus:iy s official indignation may not
truistic as it appears. Effec-

tive water treatment with mainte-
nance-free magnets could take a big

bite out of a profitable market.

If magnetic water treatment is un-
proven, and the independent sources
we contacted agree that it is, then
why look further? Perhaps because
unlike many gadget fads, this one
doesn't go away. The testimonials
continue to accumulate and grow
more impressive. Today’s satisfied
customers include cost-conscious and
maintenance-plagued building man-
agers. And, the technology is used at
locations such as the medical school
building at the University of Califor-
nia at 8an Diego and San Antonio’s
Victoria Towers, a 156-story office
complex.

Then, there is the fact that indus-
trial-grade magnetic water treatment
devices have been used successfully
for 30 years or more in Europe. How-
ever, some suggest that the Euro-
pean seientific community has been

il
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slightly less eritical on this issue,

Seemingly, official support from
our own side of the Atlantic has also
been forthecoming as this quote from a
1986 U.S. Dept. of Energy study sug-
gests: “Magnetic water conditioners
. . . are operating extensively
throughout the world today with tre-
mendous economic effect. Marked re-
duction in scale formation in steam
boilers has been verified in practice
and confirmed in laboratories.”

Dy, Kenneth Busch, a chemist at
Baylor University, offers additional
food for thought. He set up a number
of stills, some with magnets and some
without. His study revealed signifi-
cantly less scale accumulation on the
heating elements of the magnetized
units,

Denver Collins, chief design engi-
neer with State Industries, one of the
nation's largest water heater manu-
facturers, offers another calm voice
amid the rantings. State was finding
that in certain problem-water situa-
tions, extreme scale accumulations
caused its commercial water heaters
to fail—and well within the warranty
periods. With commercial heaters
priced in the $2000 range, this was a
costly problem for State Industries.

wmm
INLET
PIPE
HOT-
WATER
CILITLET
PIrE \
“ MAGNETIC
[ WATER
TREATMENT
DEVICE

WATER HEATER

Collins sought a solution in a magnetic
device of his own design.,

He found that by arranging inex-
pensive speaker magnets around a
copper cylinder and then mounting
the device on the water inlet, he could
extend the heater's life beyond the
warranty. Some State water heaters
are still sold with this option, even
though other secale-fighting improve-
ments have been incorporated.

Collins would not reveal how much
this option adds to the price of State's
commercial heaters, but says simply:
“It's minimal."”

Mor-Flo America, another heater
manufacturer, sells an inexpensive
magnetic device (about $30) under the
Lime Fighter trademark. Mor-Flo
has also incorporated magnets into
some of its heaters.

How do the magnets work?
As amatter of fact, no one knows how
magnets do what they're said to do.
Proponents claim that the magnets
keep scale-producing mineral parti-
cles suspended in water, thus pre-
venting their electrochemical precipi-
tation into scale.

Water passing through a powerful
magnetic field does receive an electri-
-+ eal charge that af-
fects the inherent
charges of the min-
eral ions in the wa-
ter. This aspect of
the technology is
fairly well docu-
mented, though
courings | the strength of the
magnetie field and
the volume, turbu-
lence and oxygen
saturation levels
of the water ap-
pear to affect the
degree of impact.

According to an
article in New Sei-
entist magazine,
field testing by
City University of
London, in En-
gland, found that
both descaling and
gcale prevention
oceurred when in-
dustry water was
magnetized. After
testing scale accu-
mulations with X-
ray diffraction and
electron microsco-
=~ py, researchers

This inline magnetic device Is attached 1o the cold-water inlet pipe.
There's no agreement as to whether both plpes require devices.

found that mag-
netie treatment in-
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creased the size of the precipitated
erystals.

The New Scientist report also indi-
cates a compositional change. X-ray
diffraction and electron micrographs
of the hard-water scale from evapo-
rated untreated water reveal calcite
and aragonite (two forms of scale)ina
ratio of 4 to 1. When magnetically
treated water was evaporated, its
crystals revealed a calcite/aragonite
ratinof 1 to 4.

They concluded that when the sur-
face charge of scale-producing crys-
tals is altered, scale accumulation is
reduced. This conclusion was borne
out at a Bedford automotive plant,
where industrial-grade magnets re-
duced maintenance costs by £22,000
in one year,

On the home front

By now, you've noticed that the most
promising research has been done at
the commercial and industrial levels.
Most experts point to this fact as an
important distinetion—commercial
units process water differently, and
eertainly in greater quantities, than
residential models.

Two compelling questions remain:
Do these devices work at the residen-
tial level? And if they do, do they
make financial sense? You don’t have
to look far to find homeowners who
believe they work, but let's first look
at the economics. These devices range
in price from about $25 on up to $1500,
The Magnetizer Group, one of the
more prominent manufacturers, sells
its residential water heater magnets
for roughly $235, and comparable
makes are not far off. In contrast, a
new gas-fired water heater can be
found for as little as §160 to $180 in
home eenters, and these units are
generally warranted for five years.

As for effectiveness, we still don't
have a definitive answer. Jim Raber,
chairman of a committee that investi-
gates the nonchemical treatment of
water for the National Association of
Corrosion Engineers, said that, in his
personal opinion, magnetic water
softening is pure fiction.

In any case, the main difficulty for
the consumer is that the industry
lacks regulatory standards. And,
standards are not likely until someone
proves, conclusively, that magnets
work—and even better, how and un-
der what circumstances they work.

At this point, the best strategy may
be to simply bide your time. If there's
really something to this technology, it
ought to be verifiable and repeatable
by a variety of researchers. P
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HANDY HARDWARE

BY ROY BERENDSOHN, Assistant Home Improvement Editor

Well-Suited Shop Machines

S
® Delta has introduced a group of
benchtop shop machines that are suit-
able for hobbyists or light commereial
applications.
he 12-in. wood lathe ($480) is
powered by a %-hp ball-bearing in-
duction motor. Its speed is dial ad-
justable from 500 to 2000 rpm, and its
eadstock swings 90° for outboard
turning. The one-piece cast-iron bed
is long enough to accommodate turn-
ings up to 36 in. in length. The tail
stock ig hollow for hole boring.

The router-shaper ($360) is so
named because it accepts Yi-in. and
Ye-in. router bits, but you can switch
up to shaper cutters by installing an

e

accessory spindle (37). The 2-piece
fence is independently adjustable, but
can be removed for freehand shaping.
The 9-amp, 110-volt motor is an induc-
tion ball-bearing type. Its spindle

speed is set at 12,500 rpm. 1t has
a die-cast 18-in.-wide x 30-in.-long
aluminum table with a slot for a miter
gauge, a clear plastic cutter guard and
a thermal overload switch. A variety
of accessories are available, ranging
from a sheetmetal stand, to a table ex-
tension, template inserts and a miter
gauge.

You can grind, sharpen and shape
without having to change machines
between operations with this com-

bination grinder/belt sander. The
grinding wheel is 6 in, in diameter
and turns at 3450 rpm. The abrasive

belt is 3 in. wide x 24 in. long and
turns at 3100 rpm. It's powered by a
!/¢-hp ball-bearing induction motor.
And it has a removable on/off switch
to prevent children or others from
misusing it.

Delta also introduces a pair of new
seroll saws, a 20-in. model (above) and
a 13-in. model.

The 20-in. saw ($410) is powered by
a Ys-hp motor. It has variable-speed
econtrol from 400 to 1800 strokes per
minute and a 2-in. cutting depth. Its
14-in.-dia. cast-iron table tilts 45°
left, and it comes with slotted and sol-
id table inserts. A 3-leg sheetmetal
stand is available as an accessory for
about $70.

The 13-in. seroll saw ($§110) has a
blade speed set at 1700 strokes per
minute, a depth of cut of 1% in. and
the table tilts to 45° left. Its frame is
die-east aluminum, and its base is cast

L 4 i
iron. The saw is powered by a l-amp
ball-bearing induction motor.,

All the benchtop machines are sold
at hardware stores, home centers and
Delta machinery dealers, For more
information, write Delta Internation-
al Machinery Corp., 246 Alpha Dr.,
Pittsburgh, PA 15238,
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' Router Crafter Returns

After an 8-year absence, Sears re-
introduces its popular Router Crafter
(about $130). Mount a router on the
crank-driven device and you can pro-
duce turnings like table legs and rail-
ing balusters up to 36 in. long. It ac-
cepts most Sears routers (and other
models) with a 6-in.-dia. base.

Sears' new Yi-in. EZ router ($60) is

= =
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powered by a 1%&-hp, T-amp ball-bear-
ing motor that produces 25,000 rpm,
The motor is housed in an impact-re-
sistant plastic housing. It cuts up to
1%2in. deep, and its depth adjustment
proceeds in '/5o-in. inerements, The
4.6-pound router has built-in wrench
storage and a 6-ft.-long cord.

Pair up the EZ router with this
plunge attachment (about $40) for
easier routing of mortises, grooves
and dadoes. [t works up to 1 in. deep
and permits cuts of Y in. per pass,

Sears cut the weight and the cost of
its two lightweight compressors by
making them with universal motors.
The 1-hp model weighs only 11
pounds, and the 1%-hp model, 12
pounds. They cost $100 and $150, re-
spectively. The 1-hp model delivers
3.8 scfm (static cu. ft. of air per min-
ute) at 40 psi. The 1%%-hp model deliv-

ers 4.4 scfm at 40 psi, A pressure-ad-
justing valve is built into the air hose
of each compressor. Just push it for-
ward or back with your thumb,

Exeept for the Router Crafter, all
the tools above are sold through larg-
er Sears stores and through the Sears
catalog. The Router Crafter, for now,
is sold through Sears stores only.
Write to Sears, Roebuck & Co., Dept.
903-PM, Sixth Floor, Sears Tower,
Chicago, IL 60684,

I_Dﬂl_.lhll' Header

This cordless compressor does double
duty. It provides 220 psi of pressure
toinflate anything from a beach ball to
a car tire, And, according to the man-
ufacturer, its 12-volt battery serves
as a portable power pack that can run
tools or small appliances for up to 1%
hours before it needs to be recharged
(3-hour recharging time). It comes
with two recharging cords, one works
on 115 volts and the other hooks into a
car's 12-volt cigarette lighter. It costs
about 350 at
hardware stores
and home cen-
ters. For infor-
mation, write
Campbell-Haus-
feld, 100 Produc-
tion Dr., Harri-
son, OH 45030.

Made In America

Channellock introduces two new tools
for electrical work. They are the 909
| crimping pliers l{ri‘fht.} and the 911

cutter for copper and aluminum cable.
The 911 cutter is made of special-
grade carbon steel for toughness, and
its cutting edges are induction hard-
ened to ensure durability. The 909
crimping pliers is made of forged car-

bon tool steel, and it cuts and crimps
connectors from 10 to 22 ga. It has
separate erimping dies for insulated
and noninsulated solderless connec-
tors. Both tools have vinyl grips. The
909 costs about $21, and the 911 about
$23. Both are sold at hardware stores
and home centers. For more informa-
tion, write Channellock, P.0O. Box
519, Meadville, PA 16335,

POPULAR MECHANICS » JUNE 1992




The Speed Bob is a plumb bob with a |
free-spinning reel. Tolet out line, just

loosen the end eap. (You tighten the |
end cap to fix the line length.) To re-
trieve the line, just flick the reel to set
it spinning. The tool is made from
chrome-plated zinc, and it has a case- |
hardened steel tip. It comes with 18
ft. of braided line and costs $19.75
(includes shipping) from Glasco Con-
crete Accessories, 522 E. Airline

Way, Gardena, CA D0248,

. Electronic Level

The electronic SmartLevel indicates
plumb and level within .1° of accura-
cy, and a digital readout also tells you
any angle up to 360°. It can convert
shallow angles to pitch readings (from
Yein. to ¥ in, per ft. of run) for install-

ing plumbing pipes, gutters and other
components that require a shallow
piteh. Its body is made from anodized
aluminum. A Series 200 {nnk gold in
2-ft. length) costs about $50. A profes-
sional model (at top) is also available
in which the level itself can be de-
tached and swapped
with a body of different
length. A 2-ft.-long
professional model
costs about 3$100. Both
are sold at industrial
suppliers, hardware
stores and home cen-
ters. For more infor-
mation, write Wedge
[nnovations, 2040 For-
tune Dr., Suite 102,
SanJose, CA 95131,

Take Charge

If you use cordless tools a lot, this re-
charger has several features worth
considering. Its manufacturer says it
recharges most battery packs, from 2
to 13 volts, in 3 minutes. To do this
without overheating the battery, it's
equipped with a micro-computer that
monitors voltage level. A digital dis-
play tells the user whether the bat-
tery is charging, if the charging is
complete or if the battery cannot be
recharged. It costs about $280 at
hardware stores and home centers.
Write DeWalt Industrial Tool Co.,
P.0. Box 158, 626 Hanover Pike,
Hampstead, MD 21074,

Move In
Skil moves into the benchtop power
tool market with gix machines sold
through hardware stores and home
centers.

The 10-in. table saw (3200) is

wered by a 13-amp motor, Its 17%-
n.-wide % 26%-in.-long table is made
from die-cast aluminum while the
base is made of lightweight ABS plas-
tie (the saw weig%lﬂ 40 pounds). It can
rip stock to 12 in. wide, and hasa 3in.
depth of cut at 90° and 2% in. at 45°,

e 4 % 36-in, belt on the combina-
tion sander pivots, so it can be posi-
tioned vertically or horizontally. The
mechanism that adjusts the belt posi-
tion is loosened with an Allen wrench
that comes with the machine. (Allen
wrench storage is built in.) The die-
cast aluminum table by the 6-in.-dia.
dize can be pivoted down from 90° to
45°, The sander is powered by a Y-hp
induetion motor and eosts about $170.

Skil's 16-in. scroll saw ($170) uses
both plain-end and pin-end 5-in.-long
blades, and a blade storage compart-
ment is built into the machine’s base.
The saw has a tilting die-cast alumi-
num table that tilts to 45° (the work-
piece holddown also tilts) and a built-
in blower that keeps the cutting area
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at the table's center clear of sawdust.

Choose from among five speeds
{from 620 to 3100 rpm) while operat-
ing the 8-in. drill press. It accepts bits
up to Y in. dia., has a quill travel of 2
in. and costs $170. It's powered by a
Ye-hpinduction motor, has a tradition-
al cast-iron base and a tilting table
(07 to 45°).

The 6-in. and 5-in. grinders ($60

and $50) are powered bf' Vi-hpand '/;-

hp motors, respectively. Each has a
cast-iron base with a built-in quench
tray. The larger model comes with %s-
in.-wide wheels while the other has
%-in.-wide wheels. Both models oper-
ate at 3600 rpm.

For more information, contact Skil
Gurf:., 4300 W. Peterson Ave., Chica-
go, 1L 60646, ™
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APPLIANCE
CLINIC

BY STEVETOTH,

Contributing Editor

Washer Su

Line Burst PPly

Recently, the hot-water supply line
on my washing machine burst. Fortu-
nately, I was home and was able to
turn off the water quickly, but it made
a big mess in the garage and doused

my antique car. Is there a heavy-duty
supply line 1 can use?

GARY HAGEN
SANJOSE, CA

Aqua-Flow Corp. offers a flexible
stainless-steel washing machine fill
hose that, according to the manufac-
turer, can withstand water tempera-
ture up to 212° F and pressure up to
1600 psi—far higher temperature
and pressure than will be experi-
enced in an average washer.

For the name of your nearest dis-
tributor, contact Aqua-Flow Corp.,
3815 Illinois Ave., St. Charles, IL
60174;(800) 332-7757.

Problems With
30-Year-Old Built-In
QOur 30-year-old built-in electrie
Chambers oven has a problem with
the rotary selector switch. It is open
on the broil eireuit in all positions. It
is a Chambers OECO SAlI, serial No.
25917565606, Where can I buy a replace-
ment switch—or if one is not avail-
able, what appliance manufacturer
makes an oven that fits my opening?
The aven is only 24 in. deep.
RICHARDSEYFRIED
PARMA HEIGHTS, OH

For a replacement switch, try Macy’s
Texas Stove Works, 5515 Almeda Rd.,
Houston, TX 77004. This company
buys, sells and repairs old ranges
and parts for both gas and electric
models. It may have a selector switch
for your oven in its vast inventory.

You would need to send your old
switch to the company with a note
including your address and phone
number. Include the oven's brand
and model number.

Be prepared to have the oven out of
service. It may take from three to six
weeks for the company to reply.

For a new appliance, call your lo-
cal appliance retailer who sells either
Maytag or General Electric products.
Both make 24-in.-deep wall ovens.

The retailer or the manufacturers
can supply you with specifics about
the appliances.

Contact GE at(800) 626-2000,and
Maytag at(515) 792-7000.

Bowl-A-Day
I own a Kenmore refrigerator serial
No. 0615042080, and model No.
253.8619161, During the defrost cy-
cle, the drain spout stays frozen and
water drips down inside the refrigera-
tor instead of down the spout. 1t fills
up a bowl a day. Do you have any
suggestions? TOM SMITH
WARNER ROBINS, GA

According to a 1985 Sears service
bulletin, the company recommends
that its service technicians do the
following:
1. ['.‘he:f that the electrical defrost
system is working properly.
2. Check that the door gaskets are free
of eracks and make a good seal be-
tween the doors and cabinet. A faulty
seal allows excess moisture into the
appliance.
3. Cheek the refrigerator for level,
both from side to side and front to
back.

If the items listed above are okay,
install or have installed a frozen
drain kit, Sears part No. 186618,

from Division 46, The $6 kit should
be available from your nearest Sears
repair center. Installing the kit re-
ﬁ;ires that the freezer compartment

disassembled, so if you have not
done much refrigerator repair, you
may want to have a Sears service
technician install it.

Parts For Ronson
I have a Ronson Foodmatie, and I'm
having no luck finding a distributor
who can replace my blender. Can you
help in locating a distributor?
ROBERT RANSFORD
GOLDBEACH, OR

A company by the name of Ronmatic
Systems bought out the Ronson
Foodmatic line about eight vears ago.
It produced the products in Fitch-
burg, Massachusetts, for two or three
years. Later, the company trans- |
ferred the product to a European
company where it was redesigned
and manufactured.

Contact B. F. Systems, 12 Baltic
Ln.,Fitchburg, MA 01420. ™

DO YOU HAVE AN APPLIANCE PROBLEM?

Just ask Steve about it. Send your qguestion, along

with the model and serial numbers, to A ;rllum

Clinic, Popular Mechanics, 224 West 8 7th 8t..

New York, NY 10019, W,
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While most furnace and air molds circulating in your home
conditioner filters filter out larger dust right now. And it will provide three
particles, the new Filtrete™ Clean Air Filter months of clean air performance
from 3M goes the extra mile. under normal conditions.

Its unique, electrostatically- ‘ Considering that goes
charged Filtrete fibers work like tiny mag- into the air you breathe, you should con-
nets thal attract and trap allergy-causing sider the filter that takes more things out.

that would blow right through Look for the Filtrete Clean Air
an ordinary filter. Particles like smoke and Filter from 3M wherever you purchase
animal dander. your furnace or air conditioner filters.

In fact, the Filtrete Clean Air Filter For a retailer near you call
removes 97% of the dust, pollen, and 1-800-388-FILTER (3458).

e Innovation working for you™
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HOME IMPROVEMENT

OLD HOUSE
SPECIAI..ISTS

@ Every old house tells a sto-
ry, and each owner adds a
chapter to the tale. This sto-
ry, however, will be mute
without careful restoration,
and that's where old house
experts, or specialists, can
be valuable. They can help
you sort through the maze of
competing demands that
make restoration such a
tough job. Inthe end, this
enables you to let your old
house tell its story with the
beauty and clarity that it
deserves.

In restoring an old house,
owners halance the need to have a
structurally and mechanically sound
house against the need to keep the
house true to its historical period (and
sometimes subsequent periods).

This balaneing act is made more dif-
ficult because no one has unlimited
time and money to spend on a renova-
tion. Furthermore, an old house iz no
different than a new house in that
anything vou do to it has potential to
affect its resale value.

Old house experts

(0ld house experts have different
titles. Some are preservation archi-
tects. These professionals specialize

in the renovation of old structures.

The 1870s I'uew Eﬂgland I'armhnuse |above) was renovated and
expanded (top | under the direction of preservation architect Allen
Charles Hill, of Winchester, Massachusetts.

Architectural historians are a related
group who may or may not be archi-
tects. Often they are historians who
specialize in architecture and hold a
degree from a program that is a sub-
specialty of art history.

Preservation contractors are arti-
sans who can repair and sometimes
duplicate old materials and methods.
These artisans include plasterers,
painters, paper hangers, masons, car-
penters, joiners (artisans who make
doors, windows, wainscotting and
trim}, blacksmiths, glass workers,
stairbuilders and roofers who special-
ize in slate or sheetmetal work.

Plumbers and electricians some-
times fall in the category of preserva-

| tion contractors, but they ob-
viously don't duplicate old
methods. It's always best to
hire mechanical contractors
who have previous old house
experience.

historians are hired by archi-
tects as consultants on resto-
ration projects. This is usual-
ly the case on large-scale,
museum-guality projects.
Forthe average home-
owner, however, the full-
time involvement of such a
professional would be too ex-
pensive. Fortunately, archi-
tectural historians or preservation ar-
chitects can be hired to evaluate and
advise on restoration work. Preser-
vation contractors may work directly
with the homeowner or with the ar-
chitect (or architectural historian).
Since these professionals are de-
voted to preserving the features that
make an old house gesthetically and
historically valuable, you will find
their advice different from those who
simply want to remodel] your house.

The expert advantage

0ld house specialists bring unique
skills to a renovation, as they strive
not just for beauty but for historical
authenticity. Plumbers or electri-

Sometimes, architectural |
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Stanley 5-drawer tool chest helps organize both large and small
tools. With steel construction, aluminum pulls, keyed lock. Sale $88.
Stanley 3-drawer roller cabinet helps organize tools and supplies.
Features double-wall steel construction, keyed lock, 4x1" locking
casters and bulk storage compartment for large items. Reg. $159,
Sale $100.

BB [rofar cabinef)  95-815 (ool cheat)

On sale May 31 through June 20, 1992 at all USA Kmart stores.
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cians are no less valuable, Their work
ensures that an old house's mechani-
cal systems safely meet the demands
posed by modern living conditions.

By hiring an old house expert, you
can avoid a variety of problems that
an unknowledgeable person cannot
foresee,

Suppose the brick chimney on your
old house needs repair. Even a skilled
mason may not know to avoid using
modern bricks and portland cement
mortar. Modern machine-made
bricks are fired hotter and are consid-
erably harder than the handmade ir-
regular items from which the chimney
wag built. Portland cement mortars
are much stronger than the mortars
used before portland cement came
into widespread use,

Instead of increasing the strength
of an old brick chimney, modern mate-
rials will destroy it. They form a rock-
hard inclusion surrounded by compar-
atively soft material. As the old brick
and mortar expand and contract with
changes in humidity and tempera-
ture, they are constrained by the
modern rock-hard, more stable mate-
rials. Cracking results from this inter-
action, whieh in turn lets in water,
When the water freezes and expands,
the cracks widen and the destructive
cycle accelerates as the chimney is
pulverized. A mason who specializes
in historic restoration will know the
correct way to repair the chimney.

Come together
Often, it's a problem that brings to-
gether the owner and preservation

expert. Typically, an owner is con-
fronted by something that defies easy
solution, such as a perennially wet
basement, Eﬂﬁ’mg floors or paint that
els off walls despite repeated ef-
orts to make it stick.

Old house owners, though re-
sourceful, are usually constrained by
their lack of experience. Old house ex-
perts, on the other hand, have seen it
all before. In devising a solution, they
can apply their hard-won expertise,

Other times, old house owners just
want help getting to know their
house. According to preservation
architect Allen Charles Hill, of Win-
chester, Massachusetts, homeowners
will often ask him to “lighten my dark-
ness," He visits the old house with his
clients. The homeowners may guide
Hill through the structure, but Hill
guides them on a path of discovery,
explaining why the structure looks
the way it does. As a result, owners
emerge with a better understanding
of their project and the features they
should be careful with.

Belpending on the building and the
plan for its use, this consultation may
not be enough. When something more
is required, a preservation architect
or architeetural historian may pre-
pare a Historic Structures Report.

Historic Structures R

A Historie Structures Report de-
scribes the building and helps set the
priorities for preservation and reno-
vation. The report usually opens with
brief biographies of the people who
built the house, including the original

owners and the architect—if there
was one.

A thorough deseription of the build-
ing in its present state and photo-
graphs of its “before” condition fol-
lows the biographical material. Any
changes made to the building, and the
reasons for them, are deseribed. The
report concludes with recommenda-
tions for restoration.

These reports are expensive. Their
price depends on the scope of the re-
port and the work necessary to re-
store the structure. Fortunately, the
expense can be reduced by omitting
the biographies and narrowing the re-
port to the portion of the house that
needs the most extensive work.

Another way to look at it is that
“The Historic Structures Report pro-
vides the ‘Post-its’ that you would put
on a plan that says that this area
should be retained,” according to Da-
vid Adams, president of Dodge, Ad-
ams & Roy Ltd., a preservation con-
tracting firm in Portsmouth, New

Hampshire,

Finding help

Start your search for help on the local
level. Contact your State Historie
Preservation Office or the local pres-
ervation ﬂoup.

If you have exhausted your search
loeally, try the Association For Pres-
ervation Technology Intl., P.0. Box
8178, Fredericksburg, VA 22404,

Also, the Old-House Journal Cata-
log, 2 Main St., Gloucester, MA
(1930, lists restoration consultants
and services. |

REVIEW

® A rose arbor is a romantic and sen-
timental thing. Often seen in the vi-
cinity of older homes, these struc-
tures have a way of reminding us that
life ean still be sweet.

Plan Sheet 32 from Western Wood
Products Association is anything but
sentimental, however, It's as com-
pact a plan as we've seen for building a
gracious, old-fashioned arbor—in 27
steps, no less.

The plan sheet unfolds into 16 sec-
tions. Twelve of the sections contain
the 27 steps to build the arbor, the
other four consist of illustrations and
descriptive literature,

The pamphlet's drawings are clear,
and its instructions concise. The ma-
terials list is broken down by sec-
tion—such as posts, trellis and rails—

PLANS FOR A ROSE ARBOR

and includes a complete list of hard-
ware needed to complete the job.
Likewise, the few tools necessary for
this project are listed—right down to
the diameter of the drill bits. These
plans look well detailed and very reli-
able, so much so that even if you have
done little carpentry, you should be
able to pull this off, Just be sure you
understand the entire project before
ou break ground and start cutting
mber.

The plan sheet costs §1.50 from
Western Wood Produets Assn., Yeon
Building, 522 Fifth Ave. S.W., Port-
land, OR 97204-2122. The WWPA of-
fers other plans, too. Among them are
plans for building planters, benches,
decks, a gazebo and even a doghouse.

—Roy Berendsohn

| AN OLD FASHIONED
ROSE ARBOR
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HOME
IMPROVEMENT

BY ROY BERENDSOHN,
Assistant Home
Improvemnent Editor
PM Illustrations by
George Retseck

® Windows are the toughest things to
clean in your home because light en-
tering through them makes the small-
est streak distressingly obvious.

For this story, we cleaned a lot of
windows a lot of different ways, and
decided squeegees are best. Home-
owners we spoke with, however,
were digsatisfied with squeegees.
They said squeegees are hard to use
and leave streaks. We learned there
are ways around thege problems.

The right tools
First, buy a good-quality squeegee.
e recommend squeegees from Et-
tore Co. (P.0. Box 2164, Oakland, CA
94621) and Mallory (P.0. Box 190,
Blenheim, Ontario, Canada, NOP
1A0). Ettore squeegees are pro quali-
ty, and sold at hardware stores and
janitorial supply houses. Mallory
products are good-quality homeown-
er-grade tools sold at Kmart,
Stainless-steel Ettore squeegees
tend to be mare expensive than Mallo-
ry products, but we prefer them be-
cause of their extremely high quality.
A 12-in.-wide stainless-steel Ettore
squeegee costs about $6.50. A compa-
rable plastic Mallory squeegee costs
about $3.50. A 10-in. Ettore window
scrubber costs about $10, while an 8-
in.-wide Mallory with a 12-in.-long

handle costs about $3.50. If you're
thrifty, use a bushy paintroller {minus
the roller handle) for a serubber.,

Also, outfit yourself with old bath
towels, some rags, a razor scraper, a
step stool and a large plastic pail.

Window cleaning basics

This article assumes the outside of
your double-hung windows need
cleaning. But sometimes only the
storm windows need to be cleaned,
along with the inside glass of the dou-
ble-hung windows. Other times, both
sides of all the glass need cleaning.

1 Place a storm window on a towel and
mop over it with a window scrubber.

2 Using a wide squeegee, make several
passes over the window.

Clean the windows on the top floor
first. Dirty water from washing a win-
dowsill is liable to hit windows below.

Here's how a squeegee works: The
soap-and-water solution loosens dirt
and floats it off the window. The
squeegee dries the window by shav-
ing the dirty water off the surface.
The more solution you put on the win-
dow, the more vou have to take off.
Therefore, use a damp window scrub-
ber, not one that is sopping wet.

Always use light pressure witha
squeegee. Wipe it dry with a rag or
sponge after each pass.

i i i
B Stand on astool, lower the outside win-
dow and mop Its outside surface.
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L ] T-ake the first pass with a squeegee
across the width of the window.

You'll find this technique is faster
than cleaning with paper towels, and
that windows stay cleaner longer.
Here's why: Serubbing a window with
paper towels builds a static charge on
awindow that attracts dust. Also, the
process is inefficient. Dirt is wiped
around on the window and picked up a
little at a time, as opposed to being
shaved off in a few easy strokes.

Cleaning storm windows
Mix up a non-ammoniated window
cleaning solution of your choice (am-

1 i
— i

squeegee across and plvot it down.

moniated cleaners are hard on your
hands and the squeegee's blade).

Wipe clean a dusty windowsill, but
if it's very dirty, clean it with a sepa-
rate solution of cleaner,

Fold a bath towel into a narrow
strip and place it near the wall. Re-
move the storm windows. Place one
on the towel as shown. Scrape off
spots with the razor scraper, and mop
a damp window serubber over both
glass faces (Fig. 1).

Lightly draw a squee
window. Then draw it

across the
own the win-

& Raise the inside window as high as you
can. Mop the outside glass pane.

dow, stopping a few inches from the
bottom (Fig. 2). In an overlapping
stroke, make another pass down the
glass, stopping as before. Next, draw
the squeegee across the bottom,

If the storm window's frame pulls
out as you handle it, water flows un-
der the rubber gasket and between
the frame and glass. Wipe down the
window when you're done squeegee-
ing it to catch the water that leaks
from the frame. If the gasket gets
tucked under the frame, lift it out
with the razor scraper.

VO e e
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7 Lower the window to a comfortable
height and finish mopping its outside.

Double-hung windows

Push the top double-hung window
down as far as it will go. Standing on
the step stool, scrape off spots on the
outside and mop the surface with the
scrubber (Fig. 3).

Pogition the ladder or stool so you
are facing the left side of the window
(if you are righthanded), and draw the
squeegee across the window as far as
you can, Reposition the ladder or
gtoaol, face the other side of the win-
dow and, using the other hand, draw

8 Squeegee the top half of the udndnw
using the same technique as before.

gtopped on the first pasa. Pivot the
sc?ueegee down to complete the strip
of clean glass (Figs. 4 and 5).

Raise both the inside window and
outside window as far as each will go,
n.nd draw the squ down in over-
lapping passes to the bottom of the
window. Next, lower the inside win-
dow enough so you can reach above it
and push the outside window to its
lowest point. Scrape and mop the top
half of the inside window (Fig. 6).
Raise the outside window, lower the

l l.nmr the sash and squeegee down
from the horlzontal strip of clean glass,

[?Pl:ueeaa on the bottom half of the glass
ig. 7).
Repeat the window movement, and

use the squeegee technigue as before
to clean the inside window (Figs. 8
and 9).

Position both windows as normal,
and clean the inside face of the top
window first. Swerve the squeegee
around the sash lock, then wipe off the
glass around the lock.

Raise the bottom window to a com-
fortable working height and repeat

POPULAR MECHANICS » JUNE 1952

the squeegee across to where you  inside window and repeat the cleaning  the cleaning process oniit. ™
Here’s a handy offer from
Stanley. Buy $§5 worth of
Stanley tools, and we'll send
you a pair of rugged Wells
Lamont White Mule® work

gloves. Like Stanley tools, these gloves are built for
years of hard use. They're an $8.99 value, but they're
yours for only §1.50 [postage and handling included)
~ when you send us proof of your $5.00 purchase of
.. Stanley tools.

And you can help others while you help yourself.

When you order your gloves, Stanley will donate tools
to Habitat For Humanity which helps build affordable
homes for the less fortunate.

It's a great double offer on the world's greatest tools.

Get all the details at any

participating Stanley retailer.

STANLEY
helps you do things right.
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PAINTING EQUIPMENT

BY ROY BERENDSOHN, Assistant Home Improvement Editor

Big Job
If you have a big painting job,
step up to professional equip-
ment. The HV 2000 pressure
gprayer (about $290) delivers
Hd cu. fi, of air per minute at a
low pressure (4 psi). High vol- |
ume at low pressure greatly |
reduces overspray and deliv- §
ers 86% of the coating to the |
surface, as opposed to about
40% using other methods, ac- |
cording to the manufacturer, |
It can spray anything from
stain to oil-based enamel to la- E
tex paint. It's sold at hardware
stores, farm stores and home
centers, Write Campbell-
Hausfeld, 100 Production
D, Harrison, OH 45030,

Make It Stick

Paint sticks best to a clean surface, so

if you're undertaking a painting job,

this new power sprayer is worth a
| look. The 120-volt, 15-amp sprayer
delivers from 145 to 1160 psi. Its man-
ufacturer says it uses 80% less water
than a garden hose to elean a given
area. [t comes with 26 ft. of spray hose
and an adjustable nozzle. Accessories
are available, including extension
wands, wash brushes
and a wet sand-
blasting at
tachment. It's
about $570 at
Stihl power equipment
dealers. Write Stihl, Ine., 536 Viking
Dr,, Virginia Beach, VA 23452,

Breathe In

Lead, mercury, pollen and dirt are
among the things you can breathe in
when seraping paint—unless you

In This Corner

This corner-shaped painting tool hasa
pivoting handle to make it comfort-
able and fast to use. You can use it as
it is or screw it onto an extension pole.
The paint pad has fine plastic bristles
with 4 foam pad underlayment. To
give it rigidity, yet make it easy to re-
move, the replaceable pad is gncked
with flexible plastic. The Smart Cor-
ner Painter costs about $4 at paint and
hardware stores and home centers.
Write to Mr. Longarm, Inc., Green-
wood, MO 64034,

(-

F

p

Hang Around

These buckets are designed to make
painting cleanup easier and brush
storage more convenient. The Brush-
saver (above right) is made from sol-
vent-resistant nyvlon and has a detach-
able ring that brushes snap into. Pour
some water or solvent into the buck-
et, elip the brushes in place and cover
it. The covered paint bucket (above
left) is made from polypropylene so
int doesn't stick to it. It stores two
rushes and doubles as a paint pot.
The covered paint bucket costs about
#10 and the Brushsaver about 315 (in
both cases, postpaid) from Paint &
Go, 702 Advance 5t., P.O. Box 488,
Brighton, MI48116.

wear a respirator. The Intego is a pro-
fessional-quality respirator that con-
sists of a flexible facepiece, adjustable
elastic headband anri) an electrostati-
cally charged filter, It costs about $14
through industrial suppliers (a pack-
age of 25 spare filters costs about
$356). Write Racal Health & Safety,
Ine., 73056 Executive Way, Freder-
ick, MD 21701-8368.

7 Cover Up

These coveralls
(about $7) are
| made of Dupont
Tyvek, a durable
plastie cloth.
They come in ex-
tra large with a
zippered front, a
hood, and elastic
wrist and ankle
openings. Sold at
hardware stores

and home cen-
ters, or through
Green Mountain
Produets, Ine.,

Muller Park,
Norwalk, CT
06851, ™

MIDOLE PHOTO @Y ROSARD CAPOTOSTO
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HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

Serious Seepage
When it rains, I have a leak in my
foundation wall along a cold joint that
runs around the foundation's perime-
ter. The joint is the result of pouring
the conerete on two different days. To
fix this and make the wall more at-
tractive, I thought of troweling a
portland cement/sand mixture over
the wall, but will it stop the seepage?
ROBERT TIETEL
SEARLES, MN

A cement stucco can improve the
wall’s looks, but won't stap the leak.
The surest{and most expensive) fix
is to intercept the water before it gets
to the wall with drainage, then un-
dercut the crack with a masonry saw
or chisel, and seal the seam inside
and out. A less expensive fix iz to
patch only the seam’s inside face.
There are at least three choices of
patch material: hydraulic cement,
epoxy patch and flexible joint seal-
ant. You can buy hydraulic cement in
hardware stores. However, you will
probably have to order the epoxy
patch. Joint sealant may be sold at
home centers or it can be ordered.
(See sources listed at the end.)
Hydraulic cement is simply trow-
eled into the widened crack. Epoxy
patch is troweled on both sides of the
wall, though the seam is widened
only on the wall’s outside. If the leak
ig serious, you could patch the seam,
as shown, and install copper-tubing

epoxy is injected through the tubes,
which are later pinched shut, cut off
and covered.

Joint sealant is squeezed into the
enlarged seam after the seam is wire-
brushed. Apply butyl rubber, sili-
cone or (preferably) polyurethane
joint sealant using a caulk gun. If
possible, on the inside, mask off
along the seam and brush on a pour-
able (also known as self-leveling)
Joint sealant between the pieces of
tape. You can temporarily repair the
Joint by just wire-brushing its inside
face and brushing on joint sealant.

One souree of epoxy pateh is: Aba-
tromn, 33 Center Dr., Gilberts, IL
60136, One sowrce of joint sealant is:
Fox Industries, 3100 Falls Cliff Rd.,
Baltimore, MD21211.

Gravel Driveway
Our gravel driveway has become diffi-
cult to drive on during the rainy sea-
son. I thought of fixing it myself, but
I've been told the job involves more
than spreading gravel over the sur-
face, Also, if in the future I decide to
pave it with asphalt, what ean I do
now to make the job easier and less
costly? WILLIAM MAHAR 111
ALTAMOUNT, NY

A gravel driveway is really more
than just a clearing with some gravel
or crushed stone thrown over it.

Ruts develop if the gravel bed is too
thin or the subbase (earth) is not

Also, the gravel will be pushed onto
the lawn unless curbing is installed.

A good gravel driveway begins
with a well-graded and compacted
subbase to prevent uneven settling.
T'o form a suitable base for asphalt,
excavale toadepth ofaboutd in., then
cover the area with a 4-in.-thick bed
of Ya-in.-dia. crushed stone.

Dripping Floor Joists
I live in a 3-bedroom ranch home built
over a crawlspace. Two years ago, [
put in air conditioning. Yesterday, 1
dizeovered there was so much mois-
ture in the erawlspace that it was
dripping from the floor joists. What
can [ doaboutit? MARY COZZOLING
STEVENEVILLE, M1

Itis possible that the problem is unre-
lated to the installation of the air con-
ditioning. Check the water distribu-
tion piping and drain [ines in the
crawlspace for leaks. Also, the vents
around the perimeter should be clear.
Quite often the vents’ insect screens
get clogged with dust and dirt.

If you have adirt floor in the craw!-
space, cover it with a plastic sheet.
Any air-conditioning ducts in the
crawlspace should be insulated. And
any open joints, through which cold
air can escape and condense, should
be sealed with duct tape. 20

[ YOU HAVE A HOME-MAINTENANCE
OR REPAIR PROBLEM?
Juat ask Norman about it Send your guestion o
Homeowners Clinic, Popular Mechanics, 224
West 57th St., New York, NY 10013, While letters
cannot be answered individually, problems of gen-
eral interest will be diseussed in the column. For
maore home-repair and mainfenance help, get PM's
wide, $5.95 postpaid. Send your or-

Home Care o
der's) to Populor Mechanics,

HPLIEE : ; 1014, Radio City
stubs that form injection ports. Thin graded and compacted properly.  Station New York, NY 10101.
SEAM IN FOUNDATION
< -9
INSHOE a CLITSIDE INGIDE

L] - 2 £ ] .

.. COPPER TUBE JOINT
PINCHED SHUT SEALANT

COPFFER-
TLEING
STLIRS

MASKING TAPE
1

* b rourssle = A
1+ JOINT SEALANT wl

o iz

A cold seam in a foundation wall can be sealed using hydraulic cement |left), epoxy [middie| or standard joint sealant and pourable jolnt
sealant [right ). The best approach is sealing the cold seam on the outside of the wall. But it is possible to seal the inside wall face, too,
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If You Don’t Use Genuine Toyota
You May Not Be Such A Popular Mechanic.

The wife says, "Let a pro-
fessional fix i’ You prefer to
do it yourself. And if you don'
use Genuine Toyota Parts, you
may find yourself in a rather
awkward situation.

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

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

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

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

Gael Morw From Life . Buckle Thp) € 1991 Toyoio Molor Sales US A, [nc

Parts,

right on the money. And that's
your Toyota dealer.

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

popularity,

PARTS &
SERVICE

“I lave what you do for me'
@ TOYOTA



MAINTENANCE
BASICS

ANTENNAS

BY DON CHAIKIN

® Your car radio’s sound quality de-
pends on the antenna. Some cars have
the antenna embedded in the wind-
ghield or even in the roof, but most
have a mast-type antenna. And, while
some masts are fixed, most are tele-
seopic. Regardless of type, here's
what you should do to ensure a clean
signal.
® Thoroughly clean the extended
mast of bugs and road grime. Then
wipe it dry.,
® Lightly lubricate all moving sec-
tions with a petroleum-based pene-
trating solvent. Wipe away excess
lubricant,
® Do not use silicone-based lubri-
cants, since silicone is not conductive,
The antenna must be grounded to
the car. Therefore, even light rust at
the antenna's base can deteriorate ra-

| Clean and lubricate a telescoping antenna
| using a petroleum-based lubricant.

dio performance. Undo the antenna’s
base mount to check.

# Remove any rust from the fender or
roof mounting hole and the antenna's
base ¢lamp, using emery, sandpaper
or a small wire brush. Check and then
clean the swiveling bottom clamp on

antennas that are so equipped.
- ]ﬂ;{]-u- e :1il| the base g:l.l—'iii.'l_-:.—'m-
eluding sealing washers on mounting
screws—are intact. Do not over-
tighten the mounting nut or screws,
or you may distort the car's sheet-
mieetal around the hole,

® Check that a fixed-mast antenna
makes good contact with the base,
Use i small open-end wrench on the
hex-shaped bottom of the mast to un-
thread the mast from the base,

® (Clean any rust or grime from the
base connection’s threads. Reattach
the mast to the base, snugring but not

overtightening it to the base threads,
o Check the wire connectors at the
connections of an integral windshield
antenna. Clean corrosion from them.
Re-crimp loose connectors.

The antenna cable runs from the an-
tenna to the radio, Cars with a rear-
mounted antenna may have an exten-
sion cable between the radio and the
antenna—check any intermediate
connections. Make sure the cable end
i clean and tight in the radio jack. If
necessary, spray the jack connector
with contact cleaner and gently re-
crimp the connector end, P
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HOW IT WORKS

DISTRIBUTORLESS

IGNITION

BY DON CHAIKIN

® Gasoline engines still need an elec-
trical spark to ignite the compressed
fuel/air mixture. And often the more
powerful the spark, the greater the
combustion efficiency.

The 40,000 or so volts currently be-
ing generated in most cars’ ignition
systems is produced by an ignition
coil. The battery or alternator sup-
plies 12 volts to loops of wire—the
primary windings—that are wound
around a metal core inside the eoil,
which becomes an electromagnet.
High voltage is created when the 12
volts are momentarily directed to the
ground, causing the magnetie field to
collapse and generating electricity in
a second series—the secondary—of
thinner wire windings. In a tradition-
al ignition system, the distributor is
used to directly switch the 12-volt
¢umﬂ3;:yn anhli;‘t;ﬂ atr;]d to di]t;eclt the
seco Vo to the spark plugs.

As engine speed and load dictates,
the position of the rotor—thanks to
the distributor shaft to which it is at-
tached—is constantly ¢ d in re-
lation to the engine's crankshaft. This
changing relationship alters the mo-
ment in the combustion eyele when
v:lt.age is gllrected to each spark plug,
¢ ing the ignition timing.

‘;H’m&h Ehe djﬂlgt.-lt.filhutur——-a mechanical
component—out of the loop, the elec-
tronic engine-management computer
can more precisely control the timing
of the individual sparks. In fact, a so-
phisticated ignition computer can al-
ter timing between cylinders during a
single engine revolution. But leaving
the distribu;u:h ﬂflfn i%esn;t leavfd am;
way to switeh the high-vol side o
the spark circuit betw&enmtﬁ cylin-
ders. With enough coils, the ignition
Fuila Et?n amdkthle high voltage direct-
v to the spark plugs.

In the most sophisticated distribu-
torless ignition systems—as used by
Saab and GM in the Quad 4 engine
family—there is one coil for each cyl-
inder, Other, more common systems
use one coil for each pair of mated eyl-
inders. In a 4-cycle engine with an
even number of cylinders, two pistons
reach the top of their strokes at the
same time: one during the compres-
sion stroke, the other during the ex-
haust stroke.

5,

Mgiﬂmﬂlmmmﬁugﬂmmuhutmmmwm.

A erankshaft position sensor keeps
the computer informed of the crank’s
position. Knowing that, the computer
can determine the relative positions
of all the pistons.

As a piston nears the point in its cy-
cle that the computer determines op-
timum for a spark to occur, the com-
puter signals that eylinder’s coil to
generate its ignition voltage. The
voltage travels directly to the spark
plugs that the coil serves. The cylin-
der that is on the compression stroke
uses the spark to ignite the fuel/air

mixture. The eylinder that is on the
exhaust stroke fires the spark harm-
lessly into the exhaust. In other
words, in systems with one coil for
two cylinders, each spark plug fires
twice during each engine revolution
—onee uselesgly.

Besgides reduocing spark plug wear
and allowing a more precise control of
ignition timing, systems with a coil for
each spark plug eliminate the need for
spark plug wires—a source of voltage
leak that causes misfire and radio in-

terference.

A camshaft position sensor tells the computer
when each cyfinder Is on compression.

0
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Cars Coniroeny of Hagvanly Bodies imernalional. Inc_ Mew Milord, NJ,

YOUR PRIZED POSSESSION
DESERVES A TOUCH OF 'GLASS.

Presenting the Liquid Glass® Total Appearance System.

There's nothing like the exhilaration of seeing your prized auto, boat or plane
gleaming with a glass-like, satin-smooth glow. One that turns heads while
turning away the elements. And now because of a startling breakthrough in
appearance chemical technology, you can apply this “showroom” brilliance
in minutes — and enjoy its benefits year "round.

Chemical cross-linking . . . the nucleus of our system.

Unlike other finishing families, the Liquid Glass System works because each
highly-refined product chemically bonds with the next. The concept is simple.
The results - simply spectacular. All five products are perfectly safe for use
on Clearcoated surfaces, and help retard acid rain and hard water spotting.
When used together as a Total Appearance System, they cross-link to give
you maximum protection and beauty,

Pour on our Liquid Glass Wash Concentrate, Pre-Cleaner and Polish/Finish
today - and see how their dazzling glow reflects on you. Then rejuvenate
your leather, vinyl and rubber with our Connoisseur's Choice® duo - the
miracle cross-linked mixtures with Mink Oil. But don't wait. Once you experi-
ence a touch of 'Glass, you'll never settle for less.

Liquid Glass Polish/Finish s sold only in the gold can with the red
Corvette on its face. We do not manufacture or private label an
“Advanced’ version of any of our products. Never have, never willl

The Liquid Glass Total Appearance System Is sold at
quality consclous retall stores nationwide, or call
now, toll free: 1-800-548-5307 for the name of your
nearest Liquid Glass Products Distributor. In N.J.,

call (201) 387-6755. LIQUID GLASS ENTERPRISES, INC.
PO, Box 1170, Teanack, M.) 07886 USA

* Eopyrgen 1883, 1990 Ligua Gass Enmrprisas, inc. AR Righm Reserad.
Ligguiad Chintsen. i Corinpaser's CFosos ary regisiersd trpserrar of Ligud Gles Emerpises, inc
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AT THEY DRIVE

I'fm: can have the fastest tires, the sweetest clutch
and the beetiest engine. But if they aren't tightened
and torqued just right, you might as well be driving an
ice cream truck, That's why the Stanley Busch Grand
National racing team depends on Stanley mechanics
tools to keep its car in top condition. The same
mechanics tools you can buy for your car.

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

helps you do things righL.



SATURDAY MECHANIC

BY PAUL WEISSLER

® You and your lady are torning off
the boulevard into the valet parking
area of that very trendy restaurant,
spiffed out in a tuxedo for you ani a
little black dress and pearls for her,
The attendant leaps from the curb,
| and the heads of a dozen chic patrons
swivel toward you as you stop.
Unfortunately, they are swiveling
not to admire your new Belchfire
Road Eater, but to see where that aw-
ful squealing noise is coming from—
and it's eoming from vour
brakes. Yoo are ashamed.

Defining the problem
Actually, despite the ear-plercing
squeal, vour brakes work just fine,
The nolge seems to come and go at
random. =it normal? Or does it mean
trouble? Or could it be a sign of trou-
ble to come?

The quick answer is “possibly all of
the above." But yvou want a more pre-
cize answer than that, so let's begin
by explaining that the squeal is a
high-piteh vibration, It isn't a serape,
which iz a dull metallie sound, and it
isn't a howl, which is a low-pitch, deep

CURING BRAKE SQUEAL

nuise, When the brakes on a new car
siquenl, the causze is almost always in
the brake lining or friction material
that the ear's manufacturer has cho-
sen to use. It is also possible that the
giuenl means the brakes need a better
shim or silencing pad for the dise
brake shoes that the carmaker had
hoped was not necessary. If a lot of
people complain, however, the fac-
tory jumps on its brake supplier for a
quieter replacement, and within six
months or so, the dealer will get the
replacement parts,

Pht LS TRATION BY FRELH WOLHF

-~
il
L



Finding the source
If you have a new car or truck
and the squeal is endemic to
its breed, fine. Sooner or lat-
erits maker will have a fix. If
not, it's your problem. e
Begin by accurately de-
termining the source of the
squeal. Use a mechanic's
stethoscope to check the —
brake pedal and the master |
eylinder. If either has loose
mounting bolts, it can emit a
squeal when you apply the
brakes. Tighten or replace
loose bolts or nuts. Be sure
that the pushrod between
the brake pedal and the mas-
ter eylinder is not dislocat-
ed—reposition it, if it is.
Once you're satisfied the

SUPPORT WIRE ||
o 1§

1] I -
RN
115 g NS

noise is emanating from one

hecause the squeal could also
be caused by a shoe out of po-
sition—something that af-
fects the way the shoes are
applied or how well they can
stop the car.
egin by looking at the
zhoes (also called pads by
zome car and brake manufae-
turers when used on dise
brakes) with a wheel off. If
| the iininfs are worn, that
#~ could also easily be the
cause, particularly if the
. linings are riveted to the
L shoes and are worn down to
| therivet heads. If the linin
are more than % in. thick,
keep looking and checking.

Cali

r"
————— (Check the caliper for tight-

of the wheels, determine Wire-brush and lubricate the machined siiding ways on the caliper  ness, because a loose caliper

which one. Applying the
parking brake—gently—as vou drive
is a quick way to isolate the front and
rear brakes. Otherwise, listen care-
fully through open windows as you ap-
ply the brake pedal.

After you trace the squeal to its
source, you must next determine
what is causing the squeal. Then you
can decide whether or not it's a prob-
lem or merely an annoyance. As noted
above, a aqueal is caused by a high-
frequency vibration and, ideally, the
brake shoes should not vibrate at all.
However, almost any brake lining will
vibrate when there are major changes
in the weather, such as dry to wet or
cold to hot, due to the change in its
friction characteristics. To further
complicate the issue, every brand of
brake lining has its own recipe, so ev-
ery oneis different. None is complete-
ly squeal-free under all conditions. A
once-in-awhile squeal is normal if the
overall braking is not affected. Discs
are more prone than drums, although
both suffer.

Still another factor: The widely
used semimetallie linings conform
less easily than the formerly used as-
bestos linings to irregularities in discs
and drums, so otherwise minor devi-
ations in these parts can result in
occasional noise,

What if the brakes squeal frequent-
ly? For years, imported cars suffered
this malady because overseas owners
accepted squeal, and go the linings
were formulated with less regard to
noise, It was an easy tradeoff for
other desired characteristics. Most
Americans don't accept frequent
squeal as normal, so linings for cars
sold here are designed not to have the

and bracket to allow the caliper to siide freely back and forth.

problem. Ifthey do, it isn't normal.

Okay, but does it mean trouble? If
the brake shoes are an economy re-
placement, a squeal on hard braking is
probably telling you that the linings
are fading, and you'd better not rely
on them too much if you descend a
mountain. Furthermore, that hard
braking is causing some internal
chemistry changes to the linings that
not only will continue to reduce their
performance, but will produce more
squeal and less stopping power even
in lesg-severe use, Replace the econo-
my shoes with premium-lined shoes.
Premium doesn't mean shoes sold in
speed ghops for ears that may go on
the racetrack. Evenif these are
squeal-free, they're designed for
high-speed braking, and you may
have to really mash the pedal to get
them to work in normal driving.

A sudden onset of frequent squeal
with a quality lining may be telling
you that the design that keeps them
quiet is not working, 1t could be a mi-
nor matter—the silencing pad, shim
or outboard shoe has come loose.
However, vou don't want to try any
heavy-duty braking until you find out,

CORROGION

BLSHIMNG

CALIPER

Clean and lubricate any sliding pins or
bushings with antiselze compound.

equals loose shoes. You may
have to pry on the caliper to see if
there's any free play, although cali-

rs that slide through rubber bush-
ings or plastic sleeves will have some
give if you pry hard enough. Use a
torque wrench on the caliper bolts and
the bolts that hold the anchor plate to
the suspension.

Eyeball the fit of the shoes in the
cali]:er. looking for something askew,
such as linings that extend above or
below the disc's contact surface into
the unmachined rusty areas. Inspeet
the dise contact surface for circular
“heat” spots, deep scores or even pho-
nograph-record-like grooves (which
result from the machine shop's failure
to properly finish the dizse's resurfac-
ing). A shoe squeals as it tries to fol-
low these grooves.

Uneven movement of the caliper af-
fects contact between the linings and
the discs, producing squeal. Remove
the caliper and hang it on the suspen-
sion. If the caliper slides in machined
guides, check these guides for rust
or corrosion—and if necessary, wire-
brush them clean and apply a thin coat
of silicone dielectric grease. If the cal-
iper slides along pins or bolts, simi-
larly inspect them—and the rubber
bushings or plastic guides through
which they run. Replace damaged
bushings or guides.

If bolts or pins on older ears are
lightly corroded, they can be wire-
brushed clean and lubricated. Most
new-car bolts are coated against cor-
rosion—so if there's corrosion, some-
thing's wrong and the best approach
is to replace them. If the bushings are
supposed to be a tight fit, make sure
they aren't loose. If they're a push-in
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fit, sand away any corrosion, clean
and lube the bores. Also lube the pins
or bolts.

Evenifthe caliper moves smoothly,
any extra movement of the shoes can
Ern-dm:e squeal. Make certain that the

rake shoes are properly installed. If
the inboard shoe is supposed to have a
clip holding it to the piston, make sure
that the clip wasn't thrown away or
bent during a previous brake job.
Outboard shoes are almost always lo-
cated positively in some way, and
when that way isn't exaetly to specs,
squeal is the result,

In addition, there's often a steel
shim or silencing pad attached to the
back of the shoe. If the shim is out of
position, put it back, perhaps using
coats of moly grease or silicone paste
on both sides (of the shim, not the
brake friction material). The grease
will hold it to the shoe and the caliper
and add layers of silencing insulation.
Or, install a silencing pad with self-
stick adhesive on both sides. You can
find these self-stick silencing pads at

Some calipers use shoes with ears that can
be crimped over with a large pair of pliers.

the auto parts store. You may need to
trim them with sheetmetal shears.

If there's nothing on the shoe back,
apply a thick coat of silicone paste,
allow it to cure for about 10 minutes,
then install the shoe. This works
much better—and longer—than the
typical aerosol anti-squeal spray.

Many GM cars have outboard shoes
with locating ears that should be bent
down over the ends of the caliper.

Other GM cars may have tabs that go
through slots in the caliper. Check
these before you take off anything:
Push on the ﬁack of the outboard
brake shoe with your hand, and if
there's any movement at all, the shoe
has to be retightened in position.

Wedge a chisel or serewdriver
shank between the hub of the rotor
and the bottom of the outboard shoe,
then have a helper firmly apply and
hold the brakes. Hold a ball-peen
hammer against the top of the tab,
then hammer on the back of the ball-
peen with a brass hammer to bend the
tab down to a 45° angle. Pull out the
chisel, have the brakes released and
try to move the shoe again. If there's
still movement, do it again.

On many Chrysler products, the
outboard shoe has a thick ear that
goes over the edge of the caliper to
hold it. If that ear is even slightly
loose, that's enough for the shoe to
move and squeal. Want it right? Ham-
mer down on the tab so the only way

{ Please hirn to page 55)

functional on the inner and outer shoes.

Be sure that all antirattie clips are in place and

ININER SHOE
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CHEVROLET
LUMINA
EURO SEDAN

Now theres a sport

sedan that knows how

to handle Mother Nature.

A car engineered

to help keep you in
control when the road
or the weather takes a
turn for the worse.
With the confidence of
standard 4-wheel anti-
lock brakes (ABS VI
Automobile Magazine's

“1992 Technology of

the Year”). The response
of a new 200 horse-
power, 24-valve Twin
Dual Cam V6

(on 34 sedans).

The crisp agility of a
Corvette-inspired rear
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FINALLY SOMEBODY’S
FOUND A WAY. TO CONTROL

Lusmina I:

§ Sl
thit Cheveodet embdem. Lomming amd o

suspension. Front and
rear stabilizers. And
touring tires mounted
on aluminum wheels.
So even if you can't
change the weather, it
doesn't have o spail
your day.

THE WEAT

of this Hmited wamaniy S Obhosrolel, (el
rved. Duckle up, Ameenit a‘{:'_!'

Features: = Unsurpassed
COrrosion protection.

* Room for six adults, « 24-
hour Roadside Assistance
for 1992 models.* » Full-
coverage, no-deductible,
3-year/36000-mile

Bumper to Bumper Plus
Warranty for 1992 models:!

THE HEARTBEAT
OF AMERICA IS
WINNING.




the shoe will go on iz by forcing it with
a C-clamp, as illustrated. Use an old,
worn-out set of shoes to prevent dam-

ing the friction surface of the brake
:ﬂe with the clamp. That shoe should
still get a silencing shim or coat of sili-

cone paste.

Lining and disc problems
Even if the linings are near full thick-
ness, inspect the surface for a glossy
look, called glaze, which can be caused
by uneven contact with the dise or by
abusive braking, particularly with
economy linings. Glaze accelerates a
problem of uneven eontact, which
may have been started by a disc that is
unevenly thick or “wobbling” slightly,
or a drum that is out-of-round. In this
case, the squeal is an early warning
of a developing brake performance
problem. You can measure wobble,
also called lateral runout. Attacha
dial indicator to the suspension and
rest its plunger against the lining con-
tact surface. With the disc held se-
curely by tightened lugnuts, rotate
the dise while you watch the indicator
needle. The maximum needle move-
ment should be no more than .005in,

Exeessive runout could be caused
by worn bearings or a dise worn un-
evenly. Check the disc thickness with
an outside micrometer at a half-dozen
points around the contaect surface
(maximum thickness variation should
be no more than .0007 in.). An un-
evenly worn disc should be machined
or replaced. You may be able to sand
off glaze, but it often indicates a chem-
istry problem with the linings, so it's
better to change the shoes.

Also, inspect the linings for oil or
grease. You may be able to sand off a
light touch of grease, but even if you
can, don't reassemble until you find
out where the oil or grease came
from—probably a defective seal—and
stop the seepage.

Drum brakes
Although drum brakes are quieter
than dises, they aren't immune to
squeal. Cheeck the outside of the drum
first—there may be a sign that some-
thing is missing, such as a damper
spring. Then pull the drum and look
ﬁ:f::- n; accumu;l):gljun of brake dust.
at alone can uee squeal, so just
clean it out. But do so carefully.

Even though a large proportion of
brake friction materials used today
contain no asbestos, you should still
take precautions. Always wear a dis-
posable particle mask. Wear either a
disposable smock, or change your
clothing immediately after finishing

To press in new shoes, protect the friction
material from the camp with the old shoes.

your brake work. Use a commercial
environmentally safe brake cleaner,
not one of the older-style products
based on chlorinated solvents, At the
very least, soak the brake dust with
water from a spritz bottle. Whatever
you do, don't use compressed air to
blow the dust all over. Sprinkle damp
sawdust over the brake dust that does
make it to the floor, and eweep it up
before you track through it. Wash
your hands.

MNext, check for loose or broken
shoe holddowns and other shoe hard-
ware. Inspect the linings for uneven
wear, which could be a sign of an out-
of-round drum. Have the drum meas-
ured at a machine shop.

Still looking? Pry away the shoes
and inspect the platforms along which
they slide. If you see rust, remove the
shoes, sand the platforms clean and
apply a film of silicone grease. Brakes
are a balanced design system, and you
should replace semimetallics with
new semimetallics, Replace non-
asbestos, nonmetallic linings with
brand-name nonasbestos, nonmetal-
lic linings that are recommended for
use on your car.

I
|
|
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MICROMETER g o T

DisC

Check the brake disc for any thickness
variatiors with an Inexpensive micrometer.

Last-ditch efforts

You've tried new shoes. You've got a
shim or pad against the outboard
shoe, The caliper or drum brake hard-
i ware is all new. But there's still
squeal, so what do you donow besides

~ A give up? Make a last-ditch effort. Try

our favorite demon tweaks:
® Make sure the noise isn't coming
from the front or rear suspension, by
prying on all the parts in rubber bush-
ings. If you can’t find anything, t
spraying the rubber bushings with sil-
icone lube or glycerin anyway, just to
eliminate the possibility. And eyeball
all the front spring coils for shiny
spots, just to make sure they aren’t
coming in contact.
® Chamfer the edge of the linings on
dises or drums. Just grind off about ¥
in. at about a 45° angle. Remember,
you're probably grinding asbestos—
don't give yourself silicosis. If the
squeal is originating from irregular
edge contact, or if the problem is some
shoe vibration you can't seem to
trace, this just might work. One rea-
son this often helps on disc brakes is
that it also eliminates squeal resulting
from slight relative movement be-
tween lining and ealiper.
@ Also try a coat of silicone paste over
the backing of the inboard sides of the
disc brake shoes,
® If the shoes you installed were re-
lined, as is common with drums, try
brand-new shoes. The relined shoes
just might be off-shape enough to
make uneven contact.
® Go back and recheck to see if the
shoes you tightly installed have
worked loose, There may be some-
thing worn in the hardware that could
allow this.
#® Some mechanics will tell you that all
they have to do to eliminate squeal is
change the shoes from bonded (glued-
on) linings to riveted. It's true that
riveted linings have a better histo
of low-squeal performance, althoug
no one is sure why., However, there
have also been cases where riveted
shoes squeaked and the factory fix
was replacement with bonded shoes.
® For reasons no one can explain,
hacksawing a diagonal groove across
the friction surface sometimes helps.
This probably changes the resonant
freauem:y of the system just Em]u,rfh.
nless the car had a squeal problem
when new, consider original equip-
ment replacements from the car deal-
er (although be warned that the shoes
will be expensive). However, if the
linings onee were squeal-free and now
are not, there's a mechanical flaw you
can find and correet. PM
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CAR CLINIC

BY MIKE ALLEN,
Associate Automotive Editor

In The Groove
I've replaced the front main seal on
my Camaro twice now, and it still
leaks, [s there some sort of wonder
seal that I can use that will really keep
the oil in? The harmonic balancer is
kind of worn right where the seal
rides, I'd replace the balancer—but I
spent really big bucks getting the en-
gine balanced, and I'm not really en-
thusiastic about the prospect of tear-
ing it all apart to rebalance it.
TOM NICKS
BROOKLYN, NY

The problem is that dirt has worn a
groove into the sealing surface of the
balancer. The lip of the seal wears
very rapidly when it rides on this
groove, and you've got a leak.

The simple way out, as you are
aware, is to replace the balancer—
which wouldn't be a problem on a
stock engine, but it's not exactly
cheap, either. And if you've balanced
the engine, just hanging an unbal-
anced part on the front of the crank is
maore than likely to upset it.

Trot down to the auto parts store
and pick up one of the repair sleeves
illustrated here. The sleeve is ve
thin steel shimstock—thin enoug
not to add significantly to the dictrrw
ter of the balancer’s snout. Remove
the harmonic balancer and clean it
thoroughly. Degrease it and the
sleeve with brake cleaner, and be
careful to avoid getfing fingerprinis
on the contact surfaces. Use a couple
of drops of Loctite to hold the sleeve
on the balancer’s snout, and let it
cure for a couple of hours,

Bearing Down
I have a 1991 Plymouth Reliant, The
problem is when starting out, the
wheel wobbles, until I hit about 30
mph, and then evens out. There is a
roaring noise that stops if [ turn the
wheel to the right. If I go around a
turn to the right, it stops for a split
second. Noone 1 have talked to knows
the answer.
MAYNARDDEAN
HOMOSARSA, FL

Maynard, you've got a bad front
wheel bearing. Get this car back to

| thedealer and see if he'll warranty it.

I can't reall g tell you ifit's the right or
Ieﬁ front wheel. The bearings used on

most fwd cars are sealed, and they
can't be inspected or repacked—just
replaced. They're sealed at the fac-
tory, and generally will last for the
life of the car—or about a week after
hitting a curb or large pothole,

If you've hit anything with the
front end of this car, the dealer might
be unwilling to replace the bearing
under warranty.

Bouncing Check
The CHECK ENGINE light on my 1983
Park Avenue comes on after about 2
minutes, The mechanic at the gas sta-
tion hooked it up to a machine and got
a CODE 24, He says he might have to
rip out the dashboard to replace the
gsensor. He also says it's not impor-
tant, and that I can drive the ear. |
should just put a piece of tape over the
light if it bothers me.
LEONARDOLAF
MELVINDALE, MI

The CHECK ENGINE light is an indica-
tion that the engine's computer isn't

getting an important piece of infor-
mation. In this case, it's something
related to the vehicle's speed-sensor
circuit. So the computer is just guess-
ing as to how much ignition advance
and fuel to use. The guess is predeter-
mined by the manufacturer to be
safe—it won't melt a hole in a piston.
It also means you're getting reduced
levels of performance, emissions and
mileage,

The mechanic 15 wrong. You
should try to get this fixed as soon as
possible—preferably at a different

garage.

Hot Flash
When 1 adjust the valves on the 2.6-
liter engine in my Dodge Caravan, it
says in the manual to adjust them
when the engine is hot. But by the
time I get the valve cover off, the en-
gine has cooled. How much should |
change the lash settings to compen-
sate El‘l‘ this?
PERRY FROZZA
SPOKANE, WA
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Run the van for about 20 minutes on
the road to ensure that it has warmed
up thoroughly. Idling it in the drive-
way won't do the job here. Then, im-
mediately remove the valve cover.
This will go pretty gquickly tf it's not
the first time you've ever done it.
Then, adjust the valve lash fo the hot
settings. If you don't stop to answer
the phone, you'll be able to get all
eight valves adjusted before the en-
gine cools too much.

Sometimes you can find a cold
valve lash specification foranengine.
I prefer to use this—maostly because 1
don’t appreciate working on a hot en-
gine, especially on a hot summer day.
Don't try to strike an average of the
hot and cold settings for a lukewarm
engine, as the relationship between
the engine's temp and the clearances
is not necessarily linear.

Hot Pony

I have an overheating problem in my
1966 Mustang—289 V8, auto, air. [
rodded out the radiator (twice), re-
placed the radiator cap, water pump,
thermostat and sensor. I've chemical-
ly cleaned the system, replaced the

Ozone Depletion

@ | wasresurrecting a project car that's been molder-
ing in my garage for a couple of years. (Putting PM
logether doesn't seem o leave as much time for proj-

ects asitused lo.)

| had to pump up four flat tires to get
the car to move far enough to remove
the wheels to ge!l four new skins
mounted on the rims. When | finalfy got
the caruponstands, | started to pull the
brake rotors to turn the rust off of them.
And | noticed the decrepil state of the
rubber brake hoses.

This was a 1984-vintage car. And all
the rubber brake lines had weather-
checked badly. Serves me right for
storing the car right next to the alectric
maotor on my air compressor, which,
like any electrical motor, makes a pret-
ty good ozone generator, And ozone
degrades rubber.

Replacing the brake lines was a task
of anly a few hours and about $30
worth of parls, When was the last time
you inspected your brake lines?

No matter where your car is from,
only one plug guarantees better performance.



vizcous fan with a fixed one, checked

for a head gasket leak with some sort

of gadget that turns blue when there

are combustion gases in the coolant
and replaced the hoses,

I'm out of ideas.
DONALD BERTOSSA
SARATOGA, CA

Replace or recore the radiator. This
is a common problem on cars of that
vintage, particularly Fords. The in-
side of the radiator may be as clean as
a whisile, but the solder connection
between the fins and the tubes has
corroded. It may look fine, but the
thin line of corrosion is an excellent
insulator, preventing heat from
transferring from the hot, coolant-
filled tubes to the fins.

Try pulling gently on the fins at
one end. If there's serious corrosion,
you'll be able to pull the thin, corru-
gated fin loose like a zipper.

Hot Wax

My daughter managed to crumble
most of a bright red erayon into the
gray cloth seats of our new car, ['ve
managed to remove most of the wax,

but there is still some wax stuck in the
fabrie. What can [ use to remove this?
EDUARDO 21

(FROM THE PM COMPUTER

BULLETIN BOARD)

Start by applying dry ice to the wax
{use gloves or tongs—this stuff raises
blisters in a second). Then use a dull
knife to scrape away the hardened
wax. This will prevent more wax
[from being pushed into the fibers.
Next, go under the seat and remove
enough of the hog rings that hold the
fabric cover to allow you to push some
flannel or other highly absorbent
fabric under the area of the stain.
Back up the absorbent fabric with
some cardboard or plywood. Use a
dry iron to melt the wax, much of
which will soak into the backing fab-
ric. Keep changing the backing, and
repeating the process. The remainder
of the wax should succumb to a com-
mercial spot remover, P

DO YOU HAVE A CAR PROBLEM?
Just ask Mike about (6 Maid your guestion to Car
Clinde, Popular Mechanics, 2284 W. 57th 5L, New
York, NV 100189, While letters, fores or phone
calls cannot be answered individually, problems
of grewverad dntevest will be discussed in the column

SERVICE TIPS
# 1988 and ‘89 Chevrolel and GMC C/K
trucks may experience dragging parking
brakes because of an unusual accumula-
thon of siush and ice on the cable. GMC
TSB89-5-124
# [fyour 1989 or '90 Buick Skylark or Cen-
tury with 3300 (VIN code Nj engine has a
miss at idle or highway speed, ong or
maore of the even-numbered spark plugs
may be broken. If any plugs are broken,
TSB 80-6E-16 recommends replacing
them with R45LTS6 plugs. In fact, the
R45LTSE plug should be used as a nar-
mal service replacement.
® A clunk or rattie in the rear of a 1987 to
1990 Ford Tempo or Mercury Topaz with
all-whee! drive may be caused by dry U-
joints in the rear suspension. TSB 90-8-15
details the replacement of dry U-joints and
the proper proceduras for greasing these
components.
® Excess oil consumption (more than 1
guart per 200 miles) on 1988 Jeaps with
2.5- or 4.0-liter engines may be caused by
nothing more serious than an incorrectly
installed crankcase vent in the cylinder
head cover grommel. The bottom of the
molded ring on the vent tube must sit on
lop of the rubber grommaet. If the ring dis- |
appears into the grommet, follow the re- |
pair procedures given in TSB 09-56-88. |
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For the Bosch retailer nearest you, call 1-800-882-8101.

“hee siare hor details. O PER Robert Bosch Corporaton, Sales Groap. The Bosch name and symbol we regisiered irmdemarks

There are a lot of spark plugs that claim they’ll give your car

better performance. At Bosch, we guarantee it.

No matter if your car was built across the street or across the
world, if you don’t feel the difference with Bosch Platinum, we’ll
pay for the plugs.

There’s never been a claim like this in the industry. And there’s
never been a plug like Bosch Platinum. While Bosch Platinum
has sparked many imitators, the fact remains that it continues
to be the only plug with a 99.9% pure platinum electrode
engineered into a revolutionary extended insulator design.

You won't believe the results. Ynur car will get quicker
starts, smoother acceleration
and improved fuel efficiency.
So before you buy just any plugs, remember
this, only one plug in the world guarantees better
performance in import and domestic cars. Bosch Platinum.

PI.ATINUM

® BOSCH

The Ultimate Spark Plug




NEW PRODUCTS
IMPROVE
YOUR CAR

GORE-TEX Gaskets

The waterproof-material folks have
an interesting new gasket material,
GORE-TEX RT can be used for seal-
ing fuels, oils and coolants, and with-
stand up to 600° F. The gasket is pack-
aged as a strip on a roll, in one of four
thicknesses and two lengths. All you
do is peel off the adhesive backing pa-
per and press the gasket strip down
in place, overlap the ends and cut it.
GORE-TEX RT is claimed to not
harden or bake in place with age, soit
should serape off during disassembly.
Prices range from $9.95 to $22.95 per
roll. From W.L. Gore & Assoe., Ine.,
Sealant Technologies Group, 100 Air-
port Rd., P.O. Box 1010, Elkton, MD
21922; (410) 392-3200.
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Electronic Shift Kit

Toimprove the performance of a mod-
ern, electronically controlled auto-
matic transmission, you need mod-
ern, electronic methods. Try this Gale
Banks Engineering Transmission
Command Module for Ford vehicles
equipped with the E40D electronice,
4-speed overdrive automatic. The
Banks TCM works with the transmis-
sion’s electronies to sense transmis-
sion load, and then reprograms the
transmission to progressively in-

crease shift firmness as load in-
creases. This added firmness is most
appreciated when towing or when the
vehicle's engine has been tweaked for
more power. The Banks TCM is avail-
able with a switch to allow you to se-
lect either a heavy-duty shift mode
—for when driving agpgressively or
towing—or a normal shift mode. The
Banks Transmission Command Mod-
ule costs $299,50, from Gale Banks
Engineering, 546 Duggan Ave., Azu-
sa, CA 91702; (B18) 969-9605.

Dual-View Mirror

There is nothing new about a wide-
angle rearview mirror. However, the
Lanechanger 11 integrates a convex
mirror with a standard mirror in one
unit. The Lanechanger 11 bolts in
place of your current mirror, and has
a top convex section which reflects ob-
jects close to the driver—including
children or pets in the rear seat—and
a wide-angle view of traffic next tothe
rear of the car. The bottom section of
the mirror shows traffic behind. The
Lanechanger 11 has a day/night fea-
ture and costa $29.95. From The
Lanechanger, Inc., 601 Auguste
Mondoux, Aylmer, Quebec, Canada
J9H 5E1; (819) 595-3054.
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Flexible Flash Holder

When you're out there by yourself in
the dark trying to make a repair to get
yourself home, the toughest part of
the jobis often getting your flashlight
to stay pointed at what it is you're
trying to fix. The Flashmate is one
solution. The Flashmate has a mag-
netie, spring-clamp base so it ean be at-
tached to a wide variety of surfaces.
Flexible straps hold the flashlight toa
stand which can be rotated up to 90°
vertically from the base and 360° hori-
zontally. The Flashmate can hold a
penlight or a full-size, 2-ft.-long flash-
light. Cost is $12.95, plus $4 shipping,.
For more information, write Innova-
tion, P.O, Box 117700, Burlingame,
CA 94011; (415) 344-0863.

Hi-Po Truck Radial

For those who have fun-to-drive
trucks, Firestone has introduced the
Firehawk R45 LTP, a hybrid tire
which combines the durability and
traction of other truck tires with the
comfortable, quiet ride and handling
characteristics of a performance pas-
senger-car tire. The tire comes in
three sizes—LTP205/75R 15, LTP-
215/75R15 and LTP235/75R15—and
fits most pickups, sport/utilities and
minivans. The Firehawk R45 LTP
carries a suggested retail of between
$125 to £150, depending on size. From
Bridgestone/Firestone, Ine., P.O.
Box 140992, 1 Bridgestone Fk., Nash-
ville, TN 37214; (615) 391-0085. P™
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THE LIFESTYLE RESOURCE"

TRAVEL THE WORLD. TONIGHT.

he powerful Grundig Traveller II puts a
world of information in vour hand. Five

ORDER WITH CONFIDENCE
*No risk d0-day refurn privifege,
# Most orders ship anthin 48 hours of receipi.
*Credit Card orders belled anly npan shiprment

CALL TOLL FREE 24 HRS. A DAY

800-872-5200

shortwave bands plus AMFM reception bring you

events from around the globe. newscasts from
Europe, soccer from Italy, musie from Martinique
ar weather from Australin. Helpful hooklet tells
vou how to tune in the world. Tuning Indicator
ghows you when you have the clearest reception,
World time clock displays your home and selected
international time and switches easily from 12- to
24-hour timekeeping. Wake to a gradual alarm or
to music. Telescopic antenna, earphones for pri-
vate listening and carrying case, Small, light-
weight, and compact (5-12" x 3-12" x 1-1/2") for
home, office or travel. Batteries included. Mir's
1 yr. ltd. warranty. $88.95 #3570,

BREATHE EASIER

he powerful Enviracaire®™ Air Purifier lets you breathe

the cleanest air possible by fltering out a remarkable
89.97% of airborne contaminants and pollutants, Twenty
vears ago, Enviracaire's parent company was commissioned
to develop a state-ofsthe-art clean laboratory for the Apollo
Space Program. Today, industrisl-sized Enviracaire puri-
fiers are cleaning the air in many major hospitals. By safely
removing tobaceo smoke, animal dander, bacteria, viruses,
dust, pollen and mold spores from your living environment,
the Enviracaire can significantly reduce allergic reactions
and respiratory allments. Physicians often recommend it
for patients who sulfer from asthma, hay fever and bronchi-
tis. The core of the Enviracaire is a long-lasting High | -
Efficioncy Particulate Air Filter, which captures and elimi.
nates virtually all airborne pollutants. It's the most effective
and powerful filter avallable. A surrounding charcoal filter
removes odors for clean, fresh-smelling air, The | %:'_'1 i mfﬁ:;_m_., with
Enviracaire's unique 360° surface provides maximum air | | - mprrating contrals
circulation to every eorner of the room. It completely recir-

= = Lid assembiy
* Pratective sereen

= HEPA filter cartridge
= Chareoal prefilier

= Eveliwsioe J60 mir

culates and cleans the air in a typical 16'x 20 room up t0 SiX ke ond sutpar. [ s o
times an hour. Mfr's 1-yr. Itd. warranty. Includes a year's g it I"‘I—)\-
supply of charcoal filters. $249.95 #3960, it Grve

DEEP HEAT RELIEF

LIFESTYLE SPORT DIVER WATCH

P gin from inflamed
joints and muscles
can be excruciating.
Just ask sufferers of
bursitiz, neuralgia, or
arthritis. Heating pads
and hot water bottles
mainly warm the sur-
face of the skin - their
heat does not penetrate deep into musecles and
joints. Infrared heat penetrates deep beneath the
skin to reach the actual site of inflammation and
discomfort for safe, natural reliefl of muscolar
aches and pains, The easy-to-use Infralum is con-
towred and angled to better reach all parts of your
bodv. The oversized heating surface allows you to
cover larger areas {or more relief. Hi'Low temper.
ature control. Uses household outlet. TL listed.
Includes
case and

replace-

ment

bulb, Consult your doctor before
using your Infralum, $39.95 #3110

ur Lifestyle Resource digital-analog chrono-

meter swims with you (to a depth of 150 ft.),
calculates your speed, wakes you, and tells you
the day'date. Digital display converts to 24-hour
timekeeping. Powered by a highly securate quartz
movement. Luminous analog hands and hour
markers. Stopwatch times to 1/100th of & second.
Rotating bezel tells vou when the purking meter
needs another quarter! Adjustable fit. $49.95.
Teflon-coated black-matte anodized stainless seel
#3610; stainless steel and gold-plated #3620.

he Air Belt is designed to help you relieve and

prevent back pain without restrieting your
movements. You can enjoy some activities that
were onee off-limits because of lower back pain,
Simply squeeze the removable aspirator bulb to
inflate belt for vour individualized lumbar sup-
port. A unique system of air chambers gently
applies pressure to help relax vour museles and
encourage proper alignment of your Jower back,
The contoured shape is comforlable and Nexible
to allow vou a full range of movement. You can
walk, run, garden, play tennis, ski or just sit for
hours in comfort. Made of soft, breathable materi-
al to keep you cool and dry. Adjustable, hand-
washable. Consult your doector before using your
Air Belt. $59.95 Medium (29°-35") #3580, Large
(36°-417) #3600 or Extrs Large (42 507) #3605.

THE LIFESTYLE RESOURCE®

FOR FASTEST SERVICE 24 HRS. A DAY

TO ORDER BY MAIL:

* DEPT. PMCF02; 4555 LYMAN DRIVE, HILLIARD, OHIO 43026 |

800-872-5200

CAAD ORDERS - CALL TOLL FREE

#Send us a letter to the above address specifying the item number, dept. code, and quantity of each item.

* Total the amount, add shipping charge (see table below) make check payable to: THE LIFESTYLE RESOURCE
* For MasterCard, Visa and American Express include your full account number, expiration date and signature.

Shapping Charge covers LIPS, handling and insurancs for guarsnboeed delvany.
Fadoral Express delivery svadable jor an additionad §7 50 per order

up o § 405595 $100.01 to $150...514.95
unnEn WITH WHFIHEHCE f 54001 to § 50§ B85 $150.01 o 5300, 51685
® Most orders ship within 48 hours of receipd, $5001 00 S 7T0._SBSS 70001 to S280._.. 81595
" (,".mdjl! Card ordery billed only upon shipment, §7001 to §100. 51185 Over 50 . 53185

| ® No risk -?llldm' et F"H'fffg{' Canatia resifamy we Can oty Arcept Isashone ariers

THE MEMIA DEVELOFMENT TROGUF C1067 GAY ADVERTIS EMENT
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OUTDOORS

ADVENTURE ON THE

AI.ASI(A HIGHWAY

BY JOE SKORUPA, Boating/Outdoors Editor

® [ fulfilled a lifelong dream last year
by driving several hundred miles on
the legendary Alaska Highway. It
WS Marv uln1i.-i_~. twisty, densely for-
ested and generously endowed with
snoweapped mountains and abundant
wildlife. It was everything, in fact,
| that [ imagined it would be, except for
one thing. It was paved, Oh, there
were 4 few sections of gravel road
here and there, butl asphalt erews
were hard at work covering them up
with typical Canadian efficiency. No
doubt their fate is sealed by now.

But it wasn't always that way, I re-
member a friend in high school who
get off for the AlCan Highway, as it
wis called then. He drove an indirect
route from New Jersey and arvrived in
Alaska a few weeks after graduation,
He zaid there were paved roads from
Seattle, Washington, to Dawson
Creek, British Columbia—the Alaska
Highway's southern terminus—but
from there on it was all pravel.

What really impressed me about
my friend’s adventure was the toll it

Loa i
Pl " T

took on his car. By the time he
reached Fairbanks, Alaska, the wind-
shield was cracked, the headlights
were smashed, the grillwork was de-
muolizhed, the hood and lower body
panels were pockmarked by what ap-
peared to be blasts from a shotgun,
and the undercarriage looked like it
should be renamed undercarnage.

After staying in Alaska a couple of

weeks, my friend sold his car for junk
and hitchhiked home. When [ eventu-
ally ran into him, he told me he'd do it
overagain ina minute despite the fact
that he trashed hiz once-beloved car,
That's what I eall a preat adventure.

The long and winding road

The date was Sept. 24, 19432, The
place was Contact Creek, British Co-
lumbia. Two road erews working from
different directions met here 50 years
ago and completed construetion on
what has since been called one of the
greatest and fastest engineering feats
of the century: the building of the

Alaska Highway,

Although agencies of the U5, and
Canadian governments lmui been

studying the possibility of building

the road since 1930, the Japanese
bombing of Pearl Harbor, on Dee, T,
1941, guve the planners real incen-
tive, Il'u- sense of urgency increased
when Japanese bombers and fighters
attacked the Alaskan naval base at
Duteh Harbor,

The first road crew arrived at Daw-
son Creek on March 8, 1942, A second
erew began work at Delta Junction, a
small town near Fairbanks, a short
time later. At the peak of construe-
tion, 11,150 American troops and THOO
civilians were working on the project.
They used 11,000 pieces of heavy
equipment to conquer the ineredibly
harsh climate and rugged terrain.
They built 233 bridges—the longest of
which was 2130 ft. across the Peace
River. They surveyed on the fly and
set up dozens of temporary tent-city
base camps,

Despite tremendous hardships,
they triumphed over mud, muskeg
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and voracious insects. When it was all
over, the erews no doubt looked back
at what they had done and shook their
heads in amazement: 1520 miles of
road earved out of hostile, rear-Arctic
wilderness and completed in just six-
and-a-half months.

First-year construction costs for
the entire road were §19.7 million. To-
day, more than $20 million is spent an-
nually on maintenance. The result of
this serupulous upkeep is a complete-
ly paved highway by the AlCan’s 50th
anniversary. To off-roading fools like
me, something has been lost in all the
upgrading, but something has been
gained, too, Now, unlike the condi-
| tions encountered by my high-school
friend, anyone can expect to make the
round-trip journey on the Alaska
Highway and return with his vehicle
in one piece.

If this sounds like a good idea to
you, here are a few sources of infor-
mation you might want to contact be-
fore you head out to the Great White
North:

#® Alaska Division of Tourism, P.0.
Box 110801, Juneau, AK 995811; (907)
465-2010.

® Tourism Yukon, P.0O. Box 2703,
Whitehorse, YT, Canada Y1A 2C6;
(403) 667-5340,

® Tourism British Columbia, Parlia-
ment Bldg., Victoria, BC, Canada
VBV 1X4; (800) 663-6000.

For pre-trip planning or guidance
along the way, I suggest either of
these two books:
® The Milepost ($16.95), GTE Dis-
covery Publications, 22026 20th Ave.
S.E., Bothell, WA 98021; (800) 331-
3510.
® The Alaska Highway—An Insid-

Rotating grip rings on the Su.priBir allow
freedom of wrist movement in workouts.

on my aforementioned Alaska High-
way trip. Here are a few items |
thought you should know about.

The high-tech sneaker wars contin-
ue to rage on the sports front, and

Puma USA has fired the latest shot.
Arriving in stores this month is a se-
ries of athletie shoes equipped with a
laceless innovation called the Puma
Dise System. This unigue feature con-
sists of three elements that create a
lacelesa/Velero-less fit: 1. an integrat-
ed closure dise that turns for adjust-
ment and clicks into place, 2. a com-
pression unit that replaces the

er's Guide (815.95), by Ron Dalby,
Fulerum Publishing, 350 Indiana St.,
Golden, CO 80401; (800) 992-Z008,

Outdoors Tech
My office received a lot of interesting
news about high-tech out-
doors gear while 1 was away

Thie laceless Puma Disc

System tightens up running,  Standard tongue, and 3. two side units
tennis and cross-training  that are linked to the closure dise by
shioes with the twist of a button. (Pleaze turn to page 106) |

THE POWER

Berryman is the power to clean
carbon buildup from carburetors,
fuel injectors and internal engine
components...the power to pro-
vide maximum fuel burn for
greater economy and peak engine
performance...the power for eas-
ier starting, smoother running and
longer engine life.

Pour in the power...
and run clean.

E-11 CHEMTOOL

CARBURETO “'“;;_101{

" ™ THAT RUNS CLEAN

Reduced carbon deposits mean a significant reduc-
tion of harmful exhaust emissions. Berryman Carbu-
retor Cleaner and Berryman Injector Cleaner Fuel
Treatment clean your engine and exhaust emissions of
the major cause of poor performance and air
pollution,

FREE MAIL IN OFFER: L
Send for your free “Let's Run
Clean” auto sticker and Berry-
man's new product guide to bet-
ter engine performance and a
cleaner environment. Send name
and address to: Berryman Prod-
ucts Guide, 3800 E. Randol Mill
Road, Arlington, Tewas 76071,

cieaner | WIECLeq

TREATHMENT G-Ew“;mi“‘
L T
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LET'S RUN CLEAN



OUTDOORS ( ontinued from page 105 )

nylon cords and tighten around the
foot. To release or loosen the system,
either turn the disc back to the open

osition or press a hardy quick-re-
ease button.

These top-of-the-line Puma sports
shoes will retail for about $125, and
will be available in sport-specific mod-
els for running, tennis and eross train-
ing. Basketball shoes are scheduled to
come out in the fall.

Another fitness product with a
technically innovative approach is the
SupraBar Cable System, made by Fit-
ness Tech, of Knoxville, Tennessee.

is an improvement over straight-bar
weight systems, which stresstendons
and joints by unnaturally restricting
movement.

The key to the SupraBar Cable Sys-
tem are the unigue rotating grip rings
that allow the exerciser’s wrists to
twist into comfortable positions while
working out., The SupraBar unit is
available as a stand-alone free-weight
bar, adaptable to both standard and
Olympic weights. It can also be in-
cluded as a component of a multipart
cable system.

Other components of the cable sys-

This line of home-training equipment

tem are the Cable Cur]l Bar and But-

The inexpensive Propeller Pitch Gauge dials
In the difficult-to-measure prop blade angle.

The best way to a man’s
stomach...NordicTrack.

“The World's Best
Aerobic Exerciser.””

With NordicTrack you can burn
more calories in less time than with
most other kinds of exercise
machines. Up to 1,100 calories per
hour, according to fitness expents.

Meanwhile you can strengthen
your heart, tone your muscles and
improve your stamina.

NordicTrack duplicates the
maotion of cross-country skiing, the
most efficient and effective way to
get 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 spors.

This is the way to look
as good as you feel.

NordicTrack boosts your
productivity, creativity and lowers
your stress. All while helping you :
lose weight. Call today for a
NordicTrack provides a 30 day in-bome trial
total-body workout. Models priced from $299 to $1,299.

Nord:c rack
A CML Company

Call or Write for a

Unlike most in-home exercisers,
NordicTrack works all the major
muscle groups including the arms,
legs, butntocks, shoulders and
yes, stomach.

It's time to change
the spare tire.

So what are you waiting for? Call
NordicTrack today.

©19R NordicTrack, Inc., A CML Ciampany

FREE VIDEO

& Brochuore

1-800-328-5888

NordicTrack, Dept. #=275F2,
141 Jonathan Blvd. M., Chaska, MN 55318

All glts peservel

terfly, which also use rulalim? ip
| rings, and two L-Bars and a dual-han-
dle Spreader, which use pivoting han-
dles similar to upscale jump-rope
grips. Each of the eomponents allow
freedom of wrist movement to relieve
stress and maximize the workout of
upper-body muscle groups.

Currently, the cable system is de-
signed to attach to existing cable and
weight-stack systems, but the compa-
ny plans to bring out a stand-alone
setup by the end of the vear. Price
ranges from §149 for a starter set to
2189 for the complete system.

Although just a small company
from North Salem, New Hampshire,
Land & Sea is never at a loss for inno-
vative ideas, Two years ago, the com-
Bﬂ.l‘l_‘f won a POPULAR MECHANICS

esign & Engineering Award for its
Torque Shift propeller. Recently, it
came out with another product of in-
terest: a Propeller Pitch Gauge.

The thing I like about the Propeller
Pitch Gauge is that it's a simple, prac-
tical, rugged device that not only
works, but is cheap. Price is only $30.

Here's how it works. Using the
splines in the propeller's hub as a reg-
ister for readings, the gauge meas-
ures pitch at the industry standard
T0% radius over a consistent 24° see-
tor of each blade. It works on any left-
or righthand rotation propeller that
fits the standard 1-in. prop-shaft
spline. This covers virtually every V8
or V6 outboard and most sterndrives.

Why do you need to measure prop
pitch? Basieally, because the prop is
the key to boat performance and piteh
iz the key to prop efficiency. Efficient,
quick-to-plane performance is impor-
tant to high-speed racers, musele-
boat fanaties, waterskiers, bass-boat-
ers and anyone else who wants a boat
torun to the best of itz ability.

Today, boaters demand better per-
formance through improved efficien-
cy, and the best and cheapest way to
achieve it is at the prop. The Land &
Sea Propeller Pitch Gauge helps dial
inany boat. ™

POPULAR MECHANICS ® JUNE 1992



THE PERFECT SWING
{Continued from page 43)

the ball any farther with a metal
wood, but perfect weighting can give
you greater consistency.

Shafts have come a long way, too.
Graphite and titanium shafts are a
major improvement over stainless
steel. The lighter the shaft the more
weight you can put into the elub head.
The more weight you put into the elub
head, the more mass is going to strike
the golf ball. Also, graphite and titani-
um shafts taper more rapidly at the
bottom than stainless-steel shafts,
giving them a lower kick or flex point.
The lower the kick point, the easier it
isto get the ball up in the air.

About the hottest club today is the
oversized driver. A lot of pros say
they're getting longer drives using it.
Now, everything in golfis closely reg-
ulated and there's an upper limit to
the dead weight of a club. So how are
manufacturers getting club heads so
big? Basically, they're eliminating the
hosel, which is the up-raised connect-
ing arm on most ¢lub heads. The
weight saved here is put directly into
the club head to make it oversized,
and the effect is to increase mass at
the point of impact.

Two other reasons account for the
oversized driver's growing accep-
tance: 1. The big club head has a big-
ger sweet spot to hit, and 2. Its large
size makes you think it's user friend-
ly, which is half the battle.

Perimeter-weighted irons have
been a great benefit to golfers, too.
Like the oversized driver, perimeter-
weighted clubs give you a bigger
sweet spot to hit. Basically, what pe-
rimeter weighting means is that some
club-head weight is removed from the
center of the back of the club face and
spread around the outer edge. The re-
sult is that if you hit the ball on the toe
or heel, you're still going to get maxi-
mum distance.

Whether it's metal or wooden
woods, or irons of any design, golfers
should beware of gimmicks. My ad-
vice is to stick with proven name-
brand equipment. I personally use
Spaulding equipment, for instance.

For years, my swing was consid-
ered unorthodox, and I always said
that the reason I don't use video to
fine-tune my mechanics is that [ never
had a swing I particularly wanted to
see. Well, now I see some other pros
swinging in a way that resembles
what I've been doing for years, and,
frankly, it's not a welcome develop-
ment. They're becoming tougher to
beat, and it makes me wish they'd
consider going back to their conven-

tional stroke. PM
Boating'Qutdpors Editor Joe Skorupa assisted in
the preparation of this article,

POPULAR MECHANICS ® JLINE 1992
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COMMUNICATE WITH US

We're trying our best to make It easier for you to communicate with us. Here are four ways you can do it
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How Air Support Gives You A
Betteerghté eep Guaranteed.

Adjust firmness
fo your exact needs.

elect Comfort is a revo-

. F EdnctCmn.&ﬂhumqmamnuhmdﬂrgnmnﬁmm
lutionary air sleep system to your body’s contours and provides total
that allows you to choose your %ﬁﬂf
comfort and su level sim -

ply by pushing a button. In
seconds, you can set it extra

firm or as soft as a feather bed.
And because there are dual air
chambers, your partner can do
the same.

@ Select Comfort’s unique
air-cushion design con-

Waterbeds can bﬂd}m&pmmﬂuﬂll};mm

without obligation. We guar-
antee you'll sleep better. If you
don’t, we'll refund your money:

: forms perfectly to the a “hammock effect.”
contours of your body: It pro-
e OO U Ly A g
total A s
of your weight or shape. And FURAFREEBK)CHLTREANDWDED
because Select Comfort pro- 800-831-1211
vides excellent spinal support, —— —— —— — — — — —
it helps people with back pain :_QYES'mcﬁ?ﬁu"Eaﬁﬁfmﬁmw—:
sleep better. videotape el I:IBEI.TMI is coupon,
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8 no longer I
and turn to find a comfort- | ..,
able sleep position. 7 fort | |
e Eﬁj}:;‘-. g.;—; i | city State Zip :
Evening Phone ( }
Free 30
; - Select Comfort
niight trial : 9301 75th Ave. N, E nmuEJ';:P Park, MN 55428 :
“Testsleep” a Select Comfort LY .
Sleep System foramonth— | ﬂ |
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AUTOMOBILES

NEW CARS

® Chrysler Corporation squeaked
through its financial erizis of & genera-
tion ago on the strength of two phe-
nomena: Lee lacocca’s persona and
the K-car. [ucocea managed to secure
gome loan guarantees, and the K-car,
in its myriad flavors, provided cash
[ flow to service the debt.,

But the K-car has served its pur-
pose of keeping the corporation
afloat. While other domestic compa-
nies have struggled to shorten their
product eveles from six or seven years
to the Japanese-standard three, the
K-car has soldiered on sinee the early
'S0s with few refinements beyond a
dozen or more spinoffs.

Capital investment that other car
companies spent on new cars was
spent on developing a new engineer-
ing center and bringing the L-H to
fruition in just over three vears.

Team L-H's target was to produce a
marketable ear with the feel of a Eu-
ropean sports sedan and the sophisti-
eation and quality of the best Japa-
| nese techmobiles.

loa

Chrysler's back with a vengeance in

the form of the Dodge Intrepid, Chrysler
Concorde and Eagle Vision, a trio of

clean-sheet-of-paper sedani.

But to do 20 in the ineredibly short
timespan (by domestic standards)
required a new approach. Engineer-
ing staff was restricted to only 700 or
g0, well under half the number usually
assigned to a new platform, even in
the days of 6- to 7-year product cycles,
The team was sequestered in a single
building, ineluding the finance and
purchasing guys in planning on a day-

to-day basis. Suppliers were hrought
in before the beginning, to make it
easier for them to design and build
the parts,

One early decision was to make the
L-H with the engine situated longitu-
dinally, rather than the customary
fwd transverse. The advantages (bet-
ter control of engine movement and
vibration) outweighed the problems
in packaging.

This permitted a very low hoodline,
and the positioning of the trailing
edge of the windshield well forward of
the firewall.

Don’t Jook for anything bigger than
a nut or bolt from a K-car to be recog-
nizable on the L-H—with the excep-
tion of the familiar 3.3-liter pushrod
V6, which has been modified so it can
be installed in either north-south or
east-west engine compartments.
Complementing the more pedestrian
(but adequate) 150-hp 3.3 is a thor-
oughly modern dohe 24-valve 3.5 that
churns out over 200 hp.

The L-H platform is embodied in
three different puises—the Dodge In-
trepid, Eagle Vision and Chrysler
Concorde, These will be appearing in
some showrooms by August, next to
carry-over 600s and New Yorkers.
But the new cars will completely re-
place the older vehicles as soon as pro- |

{FPlease turn to page [10)
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NEW!...THE MOST POWERFUL...MOST ACCURATE CLUB IN GOLF!

The CONTROLLER" HITS 30-50 YARDS LONGER,
AUTOMATICALLY CORRECTS HOOKS AND SLICES
...MUST CUT STROKES — OR MONEY BACK!

Put your #3, #4 and #5 woods in the cellar. Tests
show our new Controller driving iron can outhit
all three by 30 to 50 yards.

And that's only half the story. The Controller
automatically corrects hooks and slices! The club is
so powerful, s0 accurate, we unconditionally guar-
antee it will cut 5 to 10 strokes off vour score — or
vou owe us nothing! In fact, to prove it we'll send
vou one risk-free.

Test it against your #3 wood. If it doesn't give
you 30 more vards (if you are a fairly good golfer),
send the club back for a refund.

But it will give you 30 maore vards! In fact, the
Controller is so powerful many golfers use it off the
tee, especially on narrow fairways.

Here is the Controller's exact distance advantage
as compiled by some low-80's golfers.

CONTROLLER® ...........cociiiiniiimmmninns 220 yards
BB WNOOHL ... .ovas o caspinsa ms pa w ias 190 vards
VG .. 5 snmasnninniaminsy i pisaeranit vxbins 180 yards
P g e e e TR 170 vards

Now test the Controller’s accuracy against your
3-iron, Purposely hit a shot off the foe of each club
and watch what happens. Your 3-iron will hook the
ball violently —the Controller will keep it down the
middle! The same is true with Aeel shots. Your
J-iron will slice the ball violently— the Controller
will automatically keep it on course!

THE GREATEST
STROKE-CUTTER IN GOLF

These scientific breakthroughs make the Con-
troller driving iron the most powerful strokecutter
in golf. We believe the club will transform the
game. First of all, it obsoletes fairway woods! The
Controller not only hits 30 to 50 yards farther than
fairway woods, it automatically corrects hooks and
slices! Here's how it works.

AUTOMATIC ACCURACY

The Controller has an invisible curve across its
hitting surface —a curve that's going to revolution-
ize your game. No other fron has it! Hit a shot off
the Controller’s sweet spot and it will go straight, as
it would with an ordinary iron. But even pros hit off
the heel and toe.

Now, here is the Controller’s genius...here is why
you could cut as many as 10 strokes off your score.
Hit the ball off the Controller’s heel or toe and its
invisible curve will automatically impart a correc-
tive spin to what would otherwise be a disastrous
hook or slice. The ball will actually fade or draw
back on course! It's an incredible sight and you can
prove it to yourself with only a few test shots. THIS
IS THE MOST IMPORTANT GOLFING BREAK-
THROUGH IN GENERATIONS. ALONG WITH THE

CONTROLLER'S EXTRA 30-50 YARDS, YOU SHOULD

EASILY CUT 5-10 STROKES OFF YOUR GAME!

SCIENTIFIC GROOVES
AUTOMATICALLY CORRECT

TOE-SHOT HEEL-SHOT
CORRECTION SWEET SPOT CORRECTION
Here are more reasons why the Controller driving PATENT PENDING
iron is going to give you the best golf of vour life. .. CONFORMS
TO U.S.G.A, RULES

= it gives you the power of a driver with the con-
trol of an iron...

* its sleek, smooth head swoops through grass
maore cleanly than a wood. ..

» jts 177 loft gets vour shot up faster than a #3

* its smaller head size (versus a wood) boosts
clubhead speed...

= jts 100% carbon-graphite shaft model adds even

more clubhead speed ...

it lets you carry more wedges and putters with-

out exceeding the 14-club limit (by eliminating

your #3, #4 and #5 wood). ..

The Controller is new and supply is limited. You
must act now and remember, you are completely
protected. If the Controller doesn't cut 5-10 strokes
off your score, you may return it (undamaged,

of course) for a prompt refund of its price.

FREE!
...just for trying the Controller! Keep vour new
power pin-high with a $15.00 Rangefinder! It's I i
yours to keep FREE! even if vou return the Con-
troller for a refund. NOW /
YOU CAN RANGE YOUR NEW /
DISTANCE LIKE AN ARTILLERY /
OFFICER. Mo batteries required. /
Clips to belt. /]

HOW TO ORDER /

Send your name, address and check (or credit card
number and expiration date) to the NATIONAL GOLF
CENTER (Dept. DR-323), 500 So. Broad St., Meriden,
CT 06450. Or call 203-238-2712 (8-8 PM, M-F). The
steel-shaft CONTROLLER costs only $59.00; the
carbon-graphite model costs $89.00. Add $4.75 for
s’hfins. CT and NY must add sales tax. Specify
regular or stiff flex, right or left-handed. No P.O.
boxes, all deliveries are UPS. A refund is guaran-

teed if a club is returned undamaged within 30

days. Clubs are also available in ladies size, steel or graphite, same prices.

CONTROLLER
DRIVING
IRON

ORDINARY
IRON

THE CONTROLLER HITS LONGER AND STRAIGHTER THAN ANY OTHER CLUB IN GOLF.

IF IT DOESN'T CUT 5-10 STROKES, YOU OWE US NOTHING! ACT NOW!

£ Bosi Enterprises. Inc, 18823
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NEW CARS | Confinued from poge 108)

duction is ramped up, probably less
than a year.

All this background is nice—but
you're probably wondering what the
caris like. I got a chance to drive one
of the few PO engineering prototypes

for about 45 minutes one gray spring
morning near the Chrysler Technol-
ogy Center in Auburn Hills, Michi-
gan. PO signifies a vehicle hand-as-
sembled with parts fabricated with
production tooling, but not with pro-
duction process, nor on the regular as-
sembly line. These cars are usually
pretty awful in terms of fit and finish,

and they've often been flogged pretty
thoroughly by the engineering staff,

| The two examples I drove (one with
| either engine) were no exception.

In spite of mismatched colors, a lot

| of dings and scrapes on the paint and

the abbreviated stick time, one thing
was obvious from the start—Chrysler
has a potential success on its hands.
The Intrepid and Vision [ drove
have the potential to meet the best in
the world on Lee lacocea's much-
ballyhooed level playing field. The

cars that come to mind are the Tau-
rus, Accord and Camry—cars that
have redefined what a midsize family
car has to be like to be competitive.

Specifically, ride and handling are
excellent, with dead-flat cornering, a
total absence of fwd understeer, and
well-balanced spring and damping
rates. The steering provides good
feedback, perhaps even better than
many Asian imports. Wearing 225-
gection tires on 15-in. rims, there's
plenty of rubber for spirited corner-
ing and powerful braking. The ABS
manages to avoid making you feel like
vou've stepped on a running chain saw
when you tramp on the brake pedal.

Both engines provide entrance-
ramp-capable levels of acceleration.
The 3.5 seems only marginally faster
than the more conservatively rated
3.3—my suspicion is that this engine
will get uprated for more steam rela-
tively shortly.

Ergonomics are excellent, with
wonderful seats, plenty of room ev-
erywhere (including the rear, which
can be used to haul people you actual-
ly like) and a cavernous trunk contain-
ing a full-size spare. Considerable at-

i . 4 2

#® Although there will be a number of
small cosmetic distinctions, this is the
basic shape of the next Ford Tempo, due
to be introduced in the United States for
the 1995 mode| year.

Captured by the spy photographer’s
lens undergoing final testing in Germa-
ny. the car Is the next generation of the
Sierra—Ford of Europe’s popular com-
pact—which is due to roll out as a 1983
maodel in European markets.

Ford plans to create a North American
varsion of the car, using the same plat-

Next-Generation Tempo Rwealed

form and basic shestmetal, to replace
the current Tempo platform.

Whether Ford will attempt to federal-
ize any of the Sierra's European power-
trains for U.S. use isn't clear. However, it
seams cerain that Ford will continue to
offer the 3.0-liter Vulcan V6 introduced
as a Tempo option for the current car.

Ford has offered Ford of Europe cars
in North Amearica in the past undar the
Merkur brand name. However, any fu-
ture afferings will be made with existing
U.S. nameplates.

NASCAR Winston Cup star Richard Petty
checks signature decal on speclal edition
Pontiac Grand Prix that will bear his name.
Winner of 200 races and seven champlon-
ships. Petty will retire after this season.

tention was paid to the feel of the con-
trols and switches.

The interior is tasteful and well
done, and so unobtrusive others have
called it plain. I disagree—it simply
doesn't call attention to itself. IP lay-
out is simply wonderful, with big,
clock-face-size dials and gauges, and
everything easy to find and wateh.

Stay tuned for a full road test—we
can hardly wait. And to the staff of
Team L-H, well done.

—Mike Allen

Richard Petty Special
The end of the 1992 NASCAR Win-
ston Cup racing season will also mark
the end of one of its most remarkable
driving careers. After 35 seasons—
the last 11 of them spent driving Pon-
tiacs—and a record 200 victories,
T-time champion Richard Petty will
call it quits.

To commemorate Petty's achieve-
ments and his final season, Pontiac
will offer a limited edition of the Pon-
tiac Grand Prix—The Richard Petty
Grand Prix.

While this doesn't bear any more
resemblance to Petty’s Winston Cup
Grand Prix ear than any other current
Pontiac Grand Prix, its limited edition
status does give it some appeal as a
collectible, particularly to Petty fans.
Pontiac plans to limit its run of the
Petty Grand Prix to 1000 cars.

The treatment is purely cosmetie,
available on the Grand Prix SE coupe
in three body colors, which are, ap-
propriately, red, white and blue. The
graphie package includes special pin-
striping, Richard Petty Edition de-
cals on doorz and rear-end panel,
Richard Petty Edition wheel centers
in color-keyed, cross-laced alloy
wheels, a eloisonne dash Eanel logo
and, most important, a Richard Petty
signature decal on the trunklid.

The commemorative cosmetie
package adds about $400 to the cost of
a Grand Prix SE. Manufacturer’s sug-
gested retail price for a Richard Petty
Grand Prix, which includes GM's 210- |
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Admittedly, the new Ford van conversion
did start with a distinct advantage.

It's a better van to begin with.

designed to be the highest- Whats more, the first driver

1! . % quality van Ford has ever built.  air bag in

= /7 Now, the most a full-size
, @ ". ”""f %, 41/ conversion-ready full-  van® sup-

: "‘L j size van has a new plements

= i ‘ b aerodynamic shape, new  your safety

user-friendly instrument belt. Rear anti-lock brakes are

The new Econoline

van is the only one that begins panel, even a new chip- standard.

with body-on-frame construction.  resistant primer. Along with A Ford Econoline van conver-
Mot bad for starters. But only unsurpassed trailer-towing sion really does give you so

the beginning. Ford Trucks. capability, you many distinct advantages
Everything about The Best Never Rest. now get But then, it began with one.

the 1992 Econoline makes it improved ride, handling and :

absolutely clear: this was steering. @

iy i e Pl oAb s b byt B fostes ot o i THE BEST-BUILT, BEST-SELLING AMERICAN

Amenca Sales by Divisor TAUCKS ARE BUILT FORD TOLIGH



NEW CARS ( Continued from pege 116)

With extensive revisions to oylinder
heads and fuel system, Mustang Cobra
5.0-fiter VB s targeted for 275 hp.
Handling should match muscle.

hp dohe 24-valve V6 and 5-speed man-
ual transmisgsion, is §19,957. The
package can also be ordered on cars
equipped with a 4-speed automatic
transmission,

Mustang Cobra

Chevrolet and Pontiac figure to make
the big ponycar headlines when the
next generation of Camaros and Fire-
birds comes along this fall. But Ford
is poised to prove there's still plenty
of life left in its current Mustang plat-
form, offering the Mustang Cobra as
proof.

Developed by Ford's Special Vehi-
cle Team, “‘iti,"l' plenty of help from
ASBC and the racing specialists at Jack
Roush Engineering, the Mustang Co-
bra represents a top-to-bottom reen-
gineering of a platform that dates its
origins to the old Ford Fairmont.

But there won't be anything about
this new hot rod that'll remind anyone
of the Fairmont, or, for that matter,
even performance editions of the cur-
rent Mustang. Unveiled at the Chica-
go Auto Show, this Ford revival of the
Cobra badge features stiffer spring
rates, revised shock absorber damp-
ing, stiffer antiroll bars and harder
suspension bushings to provide knife-
edged handling.

The Mustang Cobra will ride on big
sticky 245/46ZR17 tires mounted on
7.5 % 17-in. cast-alloy wheels, and
braking will be enhanced by vented
rotors at the rear, as well as the front.

As you'd ex-
pect, there is
more muscle to
go with the im-
proved handling,
Ford elected to
use its veteran
5.0-liter VB8,
rather than the
new 4.6-liter
modular V8, but
with extensive
modifications.
Ineluded under
this heading:
Bigger intake
and

ports, bigger valves, new roller rock-
er-arms and a revised intake mani-
fold.

The fuel pump and injectors have
increased flow eapacity to feed the
horses, and Ford's EEC-IV engine-
management computer has been re-
programmed to make the most of all
the revisions.

Ford sources aren't saying yet
what the most means in terms of abso-
lute numbers, but the target is 275
hp—about what GM expects to ex-
tract from the Camaro and Firebird
versions of the 5.7-liter LT-1 V8.

More musele means more driveline
stress, so the Mustang Cobra will also
have a beefier cluteh, upgraded 5-
speed manual gearbox and tougher
driveshaft.

Mustangs have traditionally pro-
vided exceptional performance bang
for the buck, and LE: Mustang Cobra
promises to continue this tradition
—but only just. Ford insiders expect
the manufacturer's suggested retail
price for this limited-edition Mus-
tang—the total run will be 5000 cars
—to top the $20,000 mark.

Look for the Mustang Cobra to
show up in selected Ford showrooms
in early 1993,

Ford Muscle Truck

The sales fipures aren't the kind that
nudge corporate bottom-line num-
bers up or down appreciably, but the
image value of Chevy’s 454 88 pickup

exhaust Ford'slimited-edition F-150 Performance Pickup Truck wiil roll out in early 1993,

is something else ag.mn, The sporty
d

muscle truck has added enough piz-
zazz to the Chevy lineup to prompt a
Ford response. And hereit is.

Ford plans to call it the F-150 Per-
formance Pickup Truck. That may not
sound quite as snappy as 454 S5, but
early indications are that this too will
be a hot hauler.

Power is delivered by a heavily
massaged Ford 5.8-liter VB through a
recalibrated 4-speed automatic to a
limited-slip rear differential. Ford
Special Vehicle Team members are
playing with final drive ratios as we
speak.

The PPT (our name for it) also
promises to have handling that may
just be best-in-class. Working with 3-
time driving champion Jackie Stew-
art, the SVT development troops add-
ed stiffer front and rear antiroll bars,
double shocks (Monroe performance
models) at the rear wheels and added
high-performance Firestone Fire-
hawk GTA radials and new cast-alloy
wheels.

Although the development team
retained the same spring rates, antici-
pating that there might be times
when someone would actually use
their PPT to haul cargo, ride height
has been substantially reduced. This
gives the truck a low, lean and mean
appearance, which is set off nicely by
its special front airdam with integrat-
ed fog lamps.

Bob Rewey, VP of sales operations
for Ford’s North
American Auto-
motive Opera-
tions, says, “This
is the perfect ma-
chine for owners

who enjoy driv-
ing as much as
they love pick-
ups.”

Based on what
we know so far,
we're inclined to
agree. But we'll
have to wait until
early next year
tofind out. M
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WHAT'S NEW AT THE INDY 500 ( Continwed from page 37)

90° even-fire pushrod V6 engines.
Buick supplies Brayton with raw
erank forgings, bloek (east iron) and
head (aluminum) castings, ignition
systems and electronic fuel-injection
management. Brayton builds or buys
the gear-drive cams, titanium intake
valves, roller lifters, Garrett turbos
and other components.

In addition to the new boost allow-
ance, Brayton has developed a 7-but-
terfly intake manifold that helps
driveability. It smoothes power,
helps speed off corners on road
courses, doubles the mileage under
caution-flag cruising and makes pit
exits easier and more controllable,
Valvetrain components have also
been engineered with an eye to in-
creased reliability.

The price, low by Indy standards, is
£&3,500 including the new manifold.
Rebuild cost is less than half that of a
Cosworth or Chevy-Ilmor V8. The
twofold goal is to get more top teams
using Buicks and to get finishes to
mateh their strong qualifying. It's
alsointeresting to note that Brayton's
son drives for a competing team that
uses Chevy power.

The others

Other engines? Though sophisticated
by most other standards, the DFS/
DFV Cosworths and Honda-based
Judd Vs are old hardware at Indy.
No word from Judd, but Truesports,
which had been using the Judd V§,
has Scott Pruett sitting in front of a
Chevy Indy V8 this season.

Porsche dropped out awhile back,
and Alfa, after a disappointing season
with Patrick Racing and Danny Sulli-
van, appears to have left IndyCar rac-
ing for the foreseeable future.

Chassis tech

The chassis that will carry all these
engines, new and not-so-new, has
subtly changed, too.

According to U.S. design team
member Chris Barry, the Lola chassis
hasn't made the same leap forward as
the XB engine. In fact, the Lola T9200
is a short step from last year's T9100
model—earbon fiber and aluminum
monocogque with carbon-fiber body
panels, fabricated steel uprights front
and rear, steel suspension links and
inboard springs.

The wheelbase is the same as 91, a
long 111.5 in., allowing for greater
footbox erush space and lower polar
moment (greater concentration of
mass around the center of gravity).
Chassis track dimensions change with
camber and new suspension links,

Speedway brake rotors, also fabri-
eated from carbon fiber, are smaller
than those used on road courses, but

POPULAR MECHANICS ® ILUINE 1992

use the same potent 6-piston AP eali-
pers. Wheels are made by Lola with
vent cutout area prescribed by
USAC. Minimum weight, too, is set
by USAC at 1550 po

The T9200's transmission case is
fabricated by Lola with internals sup-
plied primarily by Hewland. For In-
dlanapuha most cars use 5 speeds,
smt,a:hm to 6-speed boxes for road

gut not everyone follows this
furmu]a A.J. Foyt, for example, has
been known to show up for qualifying
with only two gears, a strategy aimed
at reducing mechanical power losses.

The new Penske also uses carbon-
fiber tubs and body panels, with 4130
chromemoly steel uprights front and
rear. Gearbox casing material has
been switched from magnesium to
aluminum, to improve rigidity. The
Penske gearbox has six speeds for all
circuits. At Indy, Penske drivers will
use two top : one for heavy fuel
loads, and a E} her cog when the fuel
load hghl‘.ens

Like the Lolas, the Penske cars will
use carbon-fiber dises at Indy, but
switch to cast-iron rotors for road
courses, The same 4-piston Alcon cali-
pers are used for all applications.

The Penske has a slightly narrower
nose, noticeably higher side pods and
lower rear cowl, thanks to the smaller
dimensions of the Chevy B engine.
Like the Lola, drag has been de-
creased and downforce increased,
with most of the downforee gain at-
tributable to the new side pods. Al-
though the Penske's horizontal front
wings will be essentially the same as
last year's Indy setup, the new cars
will have a dihedral on road courses.

On-hoard data acquisition and driv-
er adjustable fuel map aren't new, but
become important in optimizing the
chassis/engine combination.

Tires

Goodyear will still be the standard
rubber at the Speedway, supplying
Superspeedway Eagle radials.
Fronts measure 10 in. wide, 25.5 in.
high. Rears will be 14 in. wide, 27.1in.
high at the right rear and 26.92 in.
high at the left rear. All the tires will
be mounted on 10x15 wheels front,
14x15 wheels rear, A set of these will
get you back about $1200, mounting
and balancing not included.

Goodyear has a new sidewall treat-
ment for "92, but won't talk about
what changes—if any—lie behind the
snappy new graphics.

So even though there's a fair
amount of internationalism in chassis
technology, this still boils down to a
battle between the Detroit giants:
Chevy versus Ford versus Buick.
What could be more appropriate? M

Or, top off a full crankcase with
our new 15-ounce, add-anytime
formula. The added advantage
of Rislone will help keep your
engine clean for peak
performance. There's also
Rislone Premium Fuel Injector
Cleaner to remove deposits from
fuel injectors and intake valves.

FREE brochure, How to Treat
Your Engine Right. To order the
brochure or Rislone products
direct, write The Shaler
Company, Dept. PM0692, PO.
Box 471, Waupun, WI 53963 or
call 1-800-452-2888.

Rislone: The Clean-Engine
Advantage™

A WY The Dbmier Comoery

1 15
%’gﬂ

113



AMHOME

Building System

® The future of housing and home
construction has been touted for
years, Innovative home builders have
brought us urethane foam igloos, lam-
inated panels and geodesic super-
structures all with their own prob-
lems. For the most part, we build
homes today the same basic way
we've done it for 50 years.

Carl Hebinck, inventor and owner
of the AMHOME patent, saw the
light—through a foam coffee cu
that may well change all this. After
scalding his lip on a hot cup of coffee,
gerved in a foam cup, he set about a 4-

MMWH&:MIDMWW‘U\;
past (shown above| and beam cavities that
will be filled with concrete later.

HOME IMPROVEMENT

PROBLEM SOLVER

OF THE MIONTH

BY JEFF WILLIAMS, Contributing Editor

53

year trial to incorporate super-insula-
tive components into an acceptable
construction system. Like many, he
tried to bring 1990s technology to the
stodgy world of construction.

The system is made of 9%-in.-thick,
rigid, expanded polystyrene foam
walls, These 4-ft. x 8-ft. foam panels
are cored with 5%-in.-dia. cavities on
4-ft. vertical centers. The top of the
pane! is channeled with a 6-in. x 8-in.
continuous horizontal cavity. For spe-
eial eustom conditions, the size and
frequency of these cavities change to
accommodate greater loads.

Once the panels are temporarily
raised and shored, the cavities are

.

Cl-methﬁwalliarenlmdandﬂﬂedwith:nn
crete, the roof framing is a fairly typical use of
engineered beams and rafters.

The AMHOME building system s a radically
different approach to creating a new home.
The resulting appearance, however, can be
extremely traditional as this classic Southern
home design [left) shows.

filled with %-in. reinforcement steel
and 5000-psi concrete. (Conventional
E?vement concrete is about 3000 psi.)

hen the concrete is cured, the tem-
porary supports are removed and the
roof assembly begins.

Once the rafters are in place, the
voids between them are filled with 9-
in. rigid polystyrene foam insulation.
This foam is topped with a foil radiant
heat barrier, which is covered in turn
with conventional plywood nailed to
the top edges of the rafters. Because
there is a 1%-in. space above the foil,
there is a live ventilation chamber be-
tween the radiant barrier and the roof
deck. This allows superheated air to
be drafted out, extending the life of
the shingles,

The result is an astounding R-40
wall and an R-50 roof system. A typi-
cal AMHOME stands in the Florida
panhandle. It is a bilevel design with
2300 sq. ft. of living area, The average
summer electrical bill for air condi-
tioning is less than $30. In the coldest
climates, a utility bill for heat should
not exceed $1 per day.

Interior and exterior finishes are
the whim of the owner. Wood nailers
can be recessed and laminated to the
polystyrene panels and drywall, or
siding can be attached to those nail-
ers. Each door and window opening is

Tul:hiﬂﬂeﬂ' SDInmeroof fa.impanehm
placed between the rafters and covered
with foil. Then plywood is installed.
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designed with a vertical conerete col-
umn on either side, making installa-
tions solid and simple,

When it is complete, I liken the
structure to a parking garage with
traditional conerete post-and-beam
construetion. Aecording to the engi-
neering calculations for shear
strength, the AMHOME system is
eight times stronger than concrete
block and twice as strong as wood
framing. Wind loads have been engi-
neered to 190 mph and the AMHOME
design has passed.

Average construction time for the
shell of a standard AMHOME pack-
age ranges from five to nine days.
Cost is slightly higher than conven-
tional R-1%/R-30 (in the walls and ceil-
ing, respectively) construction and
considerably less than what conven-
tional techniques would cost to
achieve the same structural and ener-
gy-efficient performance. And, in
these days of heightened environ-
mental awareness, consider this: 1 eu.
yard of raw oil will produce enough
polystyrene to build 10 AMHOMEs.

As you can see from the photos,
the AMHOME system accommodates
conventional architecture, The high-
est compliment is that once complete,
an AMHOME looks like the house that
you grew up in. And, I was very im-
pressed by the quietness onee inside.
Even the surrounding construction
noises were nearly imperceptible,

Each AMHOME is fitted with dou-
ble-glazed, insulated, solid PVC
frame windows, a whole house fan, a
fresh-air intake to the central heating
and air-conditioning plant and an elec-
trostatie air ﬁlt.er.%t is critieal to in-
troduce fresh air into a house that is
thisleak free, Many folks with asthma
and allergies will find this design
vields a cleaner living environment.

Designing the interior of the AM-
HOME is easy. Because the pitched
roof is the insulated and structural en-
velope, the entire height of the interi-
or shell becomes usable living space.
There are no hot attics or dead air
spaces inside the shell. The lofted
spaces are excellent for pla lym—:}ms.
offices or casual living areas, If the
rimeter walls are slightly hl&her antl
the roof pitch steep enough, the lofted
areas become anything you want
them to be. With the roof structure
bearing on the perimeter walls and oe-
casional ridge posts, the floor plan can
be adjusted for nearly any combina-
tion of rooms or wide-open space.

As mentioned before, the primary
building component is expanded poly-
styrene, which brings up questions
about fire rating and longevity. The
expanded polystyrene used by AM-
HOME is flame retardant and non-

allergenic. When exposed to direct
flame, it will melt, without giving off
toxic gases. It will not contribute to
fire. Expanded polystyrene is non-
nutritive, will not support bacterial
growth and is not inviting to bugs.
Expanded polystyrene is also UL-
listed and manufactured to comply
with most building codes. The system
has been well received by VA, FHA,
conventional lenders, pro ert;,r ap-
praisers and building uﬂP

Insulation, structure, architectural
aﬁpea] livability and longevity are

inherent to the AMHOME design.
The ease of handling light weight com-

ponents allows for do-it-yourself folks
to become involved. And, profession-
al builders should welcome the tech-
nigque once they get past the newness
of the concept.

For information, write to AM-

TECH Patented Homes Corp., P.O.
Box 1492, Land Q' Lakes, FL 34639
or call (800) 393-3626, ™

Jeff Williams iz the host of “The POPULAR ME-
CHANICE Mouse Doctor,” a satellite broadeast
radio tolk showr about home improvement, Anyone
interested in submitting problem-solving prod-
uets for review in fufure issues of this column
whould send infarmation fo Jeff Williams, 4275
Mih Si. 8., No. 340, 8¢ Peteraburg, FL 33711.
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THE RESCUE OF BOXTOP 22

(Continued from page 52)

before he could deflate his chute.
Luckily, none of the group was
knocked unconscious and carried
away into the darkness.

As Macauley's men struggled to-
ward the wreckage, a second group of
five parachuted from the same C-130.
The plane then made a third pass to
drop survival gear and toboggans
loaded with supplies. With para-
chutes attached, the toboggans didn't
stay put on the ground. One blew
right past a SARTECH at 40 mph.
The team retrieved only one tobog-
gan, which got stuck in a snowbank.

Life amid the wreckage
Approaching the crash site, Macauley
saw there was nothing left of the air-
craft but a big section of wing and a
portion of the tail. He called out. A
voice from inside the tail responded,
saying there were 11 still alive there.

Macauley and his men set to work
immediately, covering the entrance
with a parachute and checking on the
condition of the survivors, Outside,
they found two more, who had been
too badly injured to move after the
cragh. The other survivors had cov-
ered them with sleeping bags and bur=
rounded them Wltﬁ snow walls. By
now, they were nearly covered with
gnow, but miraculously still alive,

The SARTECHs set about erect-
ing their 3-layer-thick arctic tent and
Macauley called for more SAR-
TECHs to be dropped to help in treat-
ing the survivors.

The SARTECHSs that responded
had the most harrowing jump of all.
Departing the Edmonton C-130 only
B00 ft. aff the ground, Master Cpl. Jim
Brown said it was pitch black as he de-
scended. He had just enough time to
check that his chute had deployed and
to turn so that he would land traveling
gideways. The landing knocked the
wind out of him and he was dragged
over the snow before he recovered
and released his chute. One in his
group suffered broken ribs, and an-
other a broken nose.

Finding themselves in total dark-
ness, they regrouped using glow
sticks and helmet lights. The wreck-
age was nowhere in sight. Brown
formed his men into a eircle facing
out, then radioed Warrant Officer
Macauley to pop a flare. One of the
men spotted it, and they formed up in
a line, Then they leapfrogged foward
having the two at the rear of the
line walk to the front and stand
there to keep the rest from wander-
ing off course. It took an hour to
eover the 100 yards to the erash site.
Soon afterward, the Go-Tracks
arrived, bringing extra medical sup-
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plies and a warm place to treat the
2Urvivors.

While Macauley worked to stabilize
the patients, Blair back in Edmonton
continued to worry about getting a
helicopter to the crash site. The Cana-
dians were still reassembling the
Twin Huey at Alert, when the Ameri-
can team launched its Pave Hawks on
the 3-hour trip from Thule, which
would require inflight refueling from
a pairof U.S, Air Force HC-130s,

The Canadians were airborne be-
fore the Americans arrived, and made
three flights to the crash site in mar-
ginal visibility using night-vision gog-
gles, They carried out all of the 13
crash survivors and six SARTECHs
to care for them. Then the Huey de-
veloped mechanical problems and
landed for good at Alert. Eighteen
SARTECHs and four Go-Track driv-
ers still needed a ride back.

Alaska Air Guard Maj. Ron Park-
house, flying in the lead Pave Hawlk,
gaid the view through the I'TT AN-
VIS-6i goggles approaching Alert was
“like we were on another planet.” Fly-
ing in a snowstorm over glaciated,
mountainous terrain on a pitch-black
night with low ceilings made depth
perception and forward visibility just
about impossible. Parkhouse quietly
wished he was in another line of work
at about the time he spotted a dim
light from the crash site and landed in
the blowing snow. He said without
the latest peneration of goggles, it
would not have been possible.

By the time the Alaska Air Guard
helicopters arrived at the crash site,
many of the SARTECHs had not
slept or eaten much in nearly two
days. The Pave Hawks evacuated all
of the SARTECH= and the drivers,
and also airlifted out the bodies of the
dead—each making two trips back to
Alert. Of the 18 people on board the
Hercules when it went down, four had
died shortly after the erash due to in-
juries. The pilot, Capt. John Couch of
Edmonton, who had flown many
search-and-rescue missions during
his career, had organized the survi-
vors and gotten them into shelter. He
was lightly clothed and died of expo-
sure before help could arrive.

The rescue aircraft and crews from
Canada and the U.S. dispersed quick-
ly to their bases after completing
their mission at 82° north latitude.
For most of them, it had been the
most difficult mission in memory.
“This is the farthest north a rescue
has ever been carried out [by the Ca-
nadian military]," said Ritchie, a 20-
yvear veteran of SARTECH duty.
“What made it such a big thing was to
get that many people out from so far
north.” ]
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SCIENCE

HUBBLE COMES THROUGH

BY ABE DANE, Science/Technology Editor

® With the harsh glare of publicity
from its initial defects now mercifully
diminighed, astronomers are begin-
ning to consider the Hubble Space
Telescope for what it is, rather than
for what it might have been. And
what it is, new findings demonstrate,
is away to see the universe more
gharply than ever before.

Eager to prove the telescope’s
waorth, Hubble researchers have tar-
geted some of the most puzzling spots
in the universe, hoping for a big
breakthrough. Although its primary
mirror's spherical aberration severe-
ly limits its ability to make out faint
objects, the telescope
has already produced
gignificant headway in
our understanding of
gsome of the sky's
brighter mysteries.

Big squirt

Last June, for instance,
a team led by Dr. Tod
Launer of the National
Optical Astronomy Ob-
servatory at Kitt Peak
took a look at MBT, a
large elliptical galaxy
about 52 million light
years away. Also known

as Virgo A, M&7 is the Hubble makes globular clusters in NGC1275 visible as blue dots.

GROUND VEW

dominant galaxy in the Virgo Super-
cluster—a Htllllliiﬂl:]:mﬁl}' huge con-

glomeration of galaxies on the out-
skirts of which lies our relatively
modest Milky Way. It is the brightest
galaxy within 756 million light years of
Earth, Butl the most peculiar thing
about MB7 is a tremendous jet of plas-
ma that squirts from its center and
stretehes straight out into space over
a distanece of 4000 light years.

When first discovered in 1915, the
jet was unlike anything astronomers
had ever seen. Around 1950, radio
telescopes found it to be emitting very
strong radio and X-ray radiation, Ra-

(WFPC)

HLUBBLE SPACE TELESCOPE

WFPC Image of ME7 |left) shows increasing
brightniess toward core, which emits
plasma jet. Jet is shown in more detall by
Hubble’s Faint Object Camera [above).

dio astronomers soon discovered that
similar emissions from other points in
the sky indicated a great many other
jets scattered about the universe, A
basic question remained: What sort of
powerhouse could send such a violent-
ly energetic, yet tightly focused beam
of material streaming across the
heavens?

When Hubble came into the pic-
ture, the prevailing theory was that
gigantic black holes were responsible
for the jets. On the face of it, the idea
seems strange, since these super-
dense objects are characterized by vo-
racious pravitational fields that don't
let anything out, including light. But
the theory held that certain very
large black holes have what might be
called messy eating habits. As stars,
gas and other matter are sucked in,
they crowd together around the hole,
forming a disc-shaped eloud of super-
heated material that spins toward it
like & flattened whirlpool. Magnetic
fields contained in this
rotating dise generate a
perpendicular electric
field that spews jets of
plasma out like axles
from the dise's hub.

It's never been possi-
ble to verify this theory

optical distortion from
the Earth’s atmosphere
places on the resolution
of ground-based tele-
scopes, With Hubble's
Wide Field/Planetary
Camera (WFPC), how-
ever, Lauer and his col-

VIEW

because of the limits that |

leagues were able to see
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into the heart of M87 about 10 times
more clearly than any previous ob-
servers. “It was night and day,"
Lauer told me. What they saw comes
very close to proving that there is in
fact a black hole about 2.6 billion times
as massive as the Sun lurking in the
center of M&2T.

The main indication of this is the
fact that stars grow sharply more con-
centrated toward the center of the
galaxy, suggesting that some tremen-
dous force is drawing matter inward
toward a point. Where earlier obser-
vations had left open the possibility
that this inereasing density might lev-
el off at a plateau, Hubble shows a
definite cusp, or peak, of brightness.
There, stars are about 1000 times
closer together than in the neighbor-
hood of Earth.

Lauer points out that although the
new data is quite persuasive, one final
piece of evidence is needed to com-
plete the case for the black hole the-
ory. High-resolution spectroscopy,
which must wait for a repair of Hub-
ble's opties scheduled for 1993 (see
Tech Update, page 16, Apr, "91), will
make the conclusion all but inescap-
able. For the moment, says Lauver, "It
looks like a duck but we haven't heard
it quack yet.”

Computer simulation of crash that might
have created globular clusters in NGC1275.

Something oid,

something new

Hubble's powerful gaze has not only
bolstered existing theory, but has
also turned up something totally un-
expected. When focused on the more
distant galaxy NGC1275, Hubble's
WFPC found approximately 50 young
rlobular clusters,

Now globular clusters are in them-
selves nothing unusual, More than a
hundred of these tight, spherical
clumps of 100,000 to 10 million stars
have been found orbiting our own
Milky Way Galaxy. But all of the glob-
ular elusters astronomers have seen
up till now—at least, all of those com-
parable in mass and compactness to
those at the center of NGC1275—

have been absolutely ancient. Typi-
cally, they have been on the order of
10 to 20 billion vears old, leaving their
origins lost in the primordial days of
the universe.

The clusters in the heart of
NGC1275, on the other hand, radiate
a youthful blue glow, which according
to astronomer Dr. Jon Holtzman of
the Lowell Observatory in Flagstaff,
Arizona, shows them to be no more
than several-hundred-million years
old. “Such objects have never before
been seen,” he says. Ray Villard, a
spokesman for the Space Telescope
Secience Institute, compares the find
to stumbling across a live dinosaur in
the Amazon jungle today.

The implication is that conditions
similar to those that gave birth to the
more typical, elderly clusters in the
early days of the universe must have
been recreated relatively recently in
NGC1275. Astronomers had already
suspected that this huge elliptical gal-
axy was the product of a collision be-
tween two smaller ones, which could
have brought about a suitably violent
setting, Support for this idea comes
from the fact that all the young clus-
ters in NGC1275 aprear to be the
same age, and so could easily have re-
sulted from a single smashup. P
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AUTOMOBILES

BY JIM DUNNE, Detroit Editor

‘94 Cadillac DeVille
® Cadillac will go to a more massive
appearance in the styling of its all-
new 1994 DeVille zedan. Rounded
lines and a better balance between
hood length and deck overhang are
the primary features of the change.
The new car will retain its V8 engine
and front-wheel drive, but look for an
sohc version of the 4.6-liter Northstar
V8 engine under the hood and horse-
power in the 220 range,

Though this prototype is heavily
disguised, some details are visible,
Bumpers are plastic covered, with no
chrome visible at the front or rear.
The blacked-out grille is a typical
Cadillac eggerate design. It will be a
chrome finish, not painted.

‘93 GMC Sonoma

Look like an import pickup? That's
the direction that GM seems to be go-
ing with its compact pickup styling of
the future. Rounded fenders, sloping
hoods and severe sculpturing along
the sides are features of the imports
that show up on this prototype of a
1993 GMC Sonoma.

Note the blister over the rear
wheel, A similar bulge oceurs over the
front wheel, though it is not evident in
this photo. Chevrolet's S-10 pickup
has similar sheetmetal lines, but the
grille insert for the Chevy is unique.

At the center is the traditional Chevy
bowtie insignia.

Electric Steer

Look for the first use of electric-
powered steering to show up on the
electric cars Chrysler and Ford are
preparing for the 1995 model year.
Though not a true “steer-by-wire"
gystem, the vehicles will use an elec-
tric motor in place of the hydraulie
pump used in conventional systems to
power the steering assist.

There will still be a mechanical con-
nection between the steering wheel
and the road wheels. That is un-
changed from today's arrangements.
But, an electric motor will boost the
effort when heavy pressure is needed
to turn the steering wheel.

The advantage of electric steering

1993 GMC Sonama minipickup shows iImport styfing Influence.

DETROIT SPY REPORT

over hydraulic is energy conserva-
tion, a high priority in electric-car de-
sign. With hydraulic power assist, the
engine must be running and pumping
while the car is in use. With the elec-
trie setup, electric power is only used
when boost is needed, mostly during
parking or low-speed turns.

Plastic Pulliback

GM'’s plastie panels on its sleek mini-
vans may not be around for much
longer. The Chevy Lumina APV, Pon-
tiae's TransSport and Olds' Silhouette
use plastic panels for all vertical por-
tions of their exte-
rior skin. But GM
may pull back on
that design when
the 1995 models
are introduced.
Not because the
plastic is wrong.
But because the
vans will be built
on the same pro-
duction lines as
steel-bodied se-
dans, and the use
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of steel for both vehicles makes assem-
bly steps simpler. GM plans a styling
change along with the new body mate-
rial. The front ends will have a wind-
shield that is more upright, with a small
bulge extending forward over the en-
gine compartment. The often-criticized
“shovel nose” profile will be abandoned
in favor of a more conventional hood
bulge.

No Yoke

Look for the name “Scotch yoke" to
show up as a possible new engine de-
sign for autos. The term refers to the
way pistons push a slide arrangement
before turning a crankshaft. In this
engine, cylinders are opposed. The
flat layout saves space under the
hood. The Scotch yoke is also said to
be more efficient than the standard
automotive engine, mainly because it
loses less power to friction.

The engine design is not new, but it
is being rediscovered by researchers
inthe U.S. and overseas as a way to
make a car's engine compartment
evensmaller. In automobiles, it is still
a curiosity, and there are no plans to
install it in an American or Japanese
production car in the next five years
at least,

Wired Backlite

That maze of wires you see on the rear
window of the Infiniti J30 contains a
radio antenna plus a telephone anten-
na in addition to the familiar defog-
ger, That’s all in addition to the mast
antenna for the AM/FM radio that
sticks up out of the fender, At the top
of the rear glass is a simple radio an-
tenna that augments the car's FM re-
ceiver. At the bottom is the antenna
for a built-in cellular telephone.

No pigtail antenna is needed here,
50 there are no damage problems in
the automatic car wash. In the center
of the backlite are wires for the defog-
Eer. Look for this system to be copied

v other luxury sedans as cellular
phones become more common and FM
reception is refined.

Baby Seats

Chrysler is selling those integrated
baby safety seats to more customers
than expected. Grandparents are
choosing the baby seat in their Chrys-
ler vans so that they won't have to lug
around a portable seat and set it u

each time they visit their grandchil-
dren. Chrysler reports that rental
fleets are ordering integrated baby
seats, too, Some 30% of Chrysler vans
going to fleets are equipped with the
safety seats. Look for the integrated
baby seats to show up in Ford and GM
vans just as soon as they can get a
good supply into production. ™
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ELECTRONICS

@ [t's the rare person that is able to
drive around looking for ghosts, but
that’s exactly what two people did as
part of a television research project.
No, they weren't part of a show on
Enltergeists, but perhaps they should

ave been, as they found ghosts virtu-
ally everywhere. But unlike previous
close encounters, these ghosts were
eliminated.

We all know these ghosts very well.
These ghosts appear on our televi-
sions when reception is poor. Some-
times they come alone or as a pair, At
its worst, it seems as if there's a bus
load of ghosts inhabiting the screen.

The researchers, working for the
National Association of Broadeasters
(NAB), tested 106 locations in the
Washington, D.C,, area. At each loca-
tion, they checked the signal quality
from one VHF |, one low UHF and one
high UHF (channels 4, 20 and 50).
Ghosts were found at every location.

The good news is that while ghosts
are almost everywhere, they're on
the verge of extinction. The ghost-
hunting researchers were testing a

GHOSTBUSTERS

BY FRANK VIZARD, Electronics Editor

variety of systems designed to elimi-
nate ghosts. And yes, they found one
that works really well.

Where do ghosts come from? Nor-
mally, TV signals travel in a straight
line between the transmitter and re-
ceiver. However, when there is a
short signal path between the trans-
mitter and the antenna, the same sig-
nal can reach the TV antenna over a
different and longer echo path. This
echo path develops as the TV signal
is reflected off buildings and other
objects, What yvou see on your TV
sereen is the main image and a num-
ber of weaker echoes caused by the
reflections.

Whao do you call to kill a ghost? In
this instance, you call Philips Labora-
tories in Briarcliff Manor, New York.
Seientists working in this facility
overlooking the Hudson River built
an electronic ghostbuster that not
only eliminates stationary ghosts
(something a Japanese team had al-
ready done in 1988), but also removes
moving ghosts, And this system also
worked well in weak signal areas at

The ghost-filled picture at left is
electronically processed to yleld the
ghost-free picture at right.

the edge of a television broadcaster’s
range,

At the heart of the system is a spe-
cial Ghost Cancellation Eeference
(GCR) signal broadcasters transmit
in a hidden portion of the TV field. By
the time the GCR signal reaches a re-
celving antenna, it has undergone the
same ghosting distortions as the tele-
vision picture,

The received analog signal is then
changed into digital form using an in-
expensive 8-bit converter. Once the
gigmalis in digital form, it can be easily
manipulated. The signal is then com-
pared to the original GCR signal.
Based upon this analysis, settings are
made for a ghost canceling filter. The
filtered signal, with ghosts removed,
is converted back to analog for normal
viewing. This whole process is done
electronically in 1 second. This pro-
cessing speed is what makes the
Philips system so effective. The ghost
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PR ILLLISTRATION BY RON CARBOM
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Ghosts appear when a TV signal creates a second, longer echo path after being reflected
off buildings and other objects, Ghosts can appear singly or In huge numbers If a lot of

reflections are Iinvolved,

canceling filter chip is produced by
Philips, as are the mathematical algo-
rithms and processing software that
control the system, This system out-
performed four others in NAB trials
to win the ghostbuster title.

How soon before this ghostbusting
technology shows up in your living
room? If you're hooked up to a cable
TV system, then you may be ghost-
free very soon. A division of Philips
called Magnavox CATV Systems is
already selling “*Vector,” a rack-
mounted piece of electronics incorpo-
rating Philips’ ghostbusting technol-
ogy. Designed for cable operators,
Vector essentially wipes clean the
over-the-air signal received by a cable
system before it is sent down the line
to your home. Each Vector unit costs
about 34000, Cable systems do some-
times produce their own ghosts, but
the problem isn't as noticeable as
over-the-air ghosting. Assuming
your local cable-TV operator is inter-
ested in supplying a ghost-free pic-
ture, then Veetor is probably a part of
your future.

If you're not connected to cable,
then you'll have to wait until the Phil-
ips ghostbusters are built into televi-
sions. It may be a year or more before
ghostbusters are integrated into tele-
vision production runs. Presumably,
Magnavox TVs will have the technol-
ogy first, but it will be licensed to oth-
er manufacturers. More than likely,
the technology will appear in more ex-
pensive models until development
costs are amortized. Inthe meantime,
start saying goodbye to those televi-
sion ghosts,

Flying Video
If you're already into flying model air-
planes, you ean put more fun into your
hobby by adding a small video eamera
to the eraft. One tiny camera that
seems to do a good job is available
from a company called Supercircuits.
The Supercircuit camera, called the
PC-2ex, weighs only 2.3 ounces and is
less than 2 in. square, 2o it doesn't
take up a lot of room. Its small size
also means that the camera's power
requirements are minimal as well

—anly 95 milliamps, 9 to 13 volts DC.
Horizontal resolution is 240 lines,
roughly the equivalent of VHS tape.
List price is $197.

The idea is to combine the PC-2ex
camera with an amateur video trans-
mitter. These transmitters have a
range of up to 2 miles. You can then
watch and record what the plane sees
on a small monitor and VCR.

You might also consider using a
standard 8mm video camers, prov id-
ed the model plane you're using is
large enough. A tape we saw that was
produced by some New Zealand en-
thusiasts contained stunning seenery
shots. This idea can also be adapted
for model-car use.

For more information on the PC-
Zex, transmitters and installation,

contact Supercircuits at 1403 Bay-
view Dr,, I-i?armusa Beach, CA 90254;
(310) 372-9166.

Meanwhile, aircraft of a different
sort are the concern of Fox Electron-
ics and Technology in San Jose, Cali-
fornia. The Air Vixen FX4 reveals the
presence of traffic surveillance air-
planes by detecting the digital altime-
ter rearin"srg generated by all aircraft.
The Air Vixen FX4 detects aireraft

flying at altitudes under 3500 ft. List
price is $270.
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AUDIO

BY RON GOLDBERG
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ONE-TOUCH MUSIC MAKERS
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® The microchip revolution promised
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mal glitch, it has.
! That's the loftier
goal toward whicl 18 interss
new electronic wirds aspire,
ed with some cutting
, they promise to ms
clan out of anvone, no matter
musivally unskilled.
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Kawal's Superboard features a digital mixer
and chorus effects.

The band-in-a-box idea flaunted by
these keyhoards has actually been
around for the better part of the cen-
tury—both the player piano and the

“Rhythm Aece"” of motel lounge
r phbvious examples,
; the addition of today’s
lm‘.\;u nsive ¢ nmpuh r memory, and
with it, the idea takes on new life.

The basic idea |u hind most elee-
tronie kevboards 18 to make the in-
strument itself an active collaborator

|.24

c-making process. Unlike
syvnthesizers, which are a different
animal altogether, personal electron-
it keyboards are generally not de-
signed to create new sounds, Instead,
they are geared toward providing
full enzemble of digital band memb
to back up the live m |

This is done by pre ;nr'u-
grammed rhythms, automatic harmo-
nies and intelligent accompaniment to
a lead part that the user v i
lead "voie vicked from a wide pal-
ette of tone colors which have been
stored in the keyboard's memory,
Onee a lead voice is chosen, the fun
begins. Virtually all electronie key
boards feature some kind of rhythr
gecompaniment, ranging from rock
and R & B beats to tango, ballad,

nd even the occasional fox trot.
sing one of thes

Key in a number to select any instrument
sound you like,

P MHDTOS Y BRAN KD

B

vides the basie bae , which is
then layered with eit hr.*r In.miml or
automatic accompaniment. The low-
ve or so of the keyvboard is usu-
ally reserved for manual accompani-
ment, which can be played in one of
severil styles:
Auto ‘IItL]|I¢1]Jir]]i.‘IILi':-'iﬂ]“lht‘!‘jl!'l-
portant feature, By pressing a single
note, auto ace ump:m]nn nt plays

Four drum pads let you add your own
percussion sounds.

prepre rrammed musieal phrase that
5 th- chosen rhythm and mu-

. When all the automatic
t‘|!1}.'1hm.-‘ and accompaniments are in

maotion, the sound from these key-
hoards can be surprisingly full.
Sound: Iu ird through either
built-in headphones or an
external s d system.

Although electronic keyboards ap-
pear under many different brand

P erme Fuirr B
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Only purchases over S30 guality. ®
Model 6350 Credil Gard nfarest charges may apply. Expresswriter 301
DO YOU EVER WONDER ABOUT THE REALLY Blc PICTURE?
ook al your celastial sumoundings through the high pedormance precision of o Simmons® Telescopa.
lc.ﬂ M.E. is now authorized to quickly liquidate the remaining inventory of last year's modal? Look &t the 24 not LESS m
wiceid for DMLY 36¢ DN THE DOLLAR!" Al thes low price, DUT THEY GO! J 4' H
erfect lor experienced or beginning users inferesied in astronomy of he workd amound them. Ses the rings H Paum
of salm! Saa the crabers in 1he moon) A's thal powarful Lmr u“al.w ;
mecludes o variety of magnilication lemses, ncluding one thal makes the Smmons G350 an excellend sarth-
bouing apatting scopa! The 1.5 Ereclor Lens convers your astronomecal telescope lor vaewing on kand 0 you PnHTIBLE mm
Limited

miry explore moundaing, ships al sea or amy bernesirial objects of infernst] Also inchudes a Liletime
Printer

Mem ¥C5140-75a0

Factery Warranty. Very stylish black granite finish. Go ahead._leave it ready o use anytime!
600 POWER
HIGH POWER REFRACTOR TELESCOPE

Large & ¢ 30 Wide Angle

B0 mm

P Some Objective
includes Threa Lens i ae
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Video Stealth $00.00 « §5 871

Rented video tapes usually contsin
jamming mechanism called Macrovision.
This mechanisim is designed 1o prevent
you from copying tapes. However, it also
often results in a blurry or streaked pictare
when viewing a tape.

Clearlmage defeats the jamming,

leaving you s erystal clear picture.
Clearimage is digital, state-of -the-art
100% guaranteed and effective.,

Comes wilh a 3 year warranty.

For Super-VHS users try our Video Stealth

CABLE TV BOXES General Instruments

FREE

CATALOG

msu.mu:h
E 5814

%.

ra Hﬁ*

Oak
Jerrold
Tocom
Starcom

Eagle
Stnrgale
Scientific Atlanta

ORDER TOLL FREE

1-800-624-1150

(402) 554-0417

AUDIO (Continued from poge 124)

names, the market is dominated by a
handful of manufacturers. Casio,
which was the first to popularize the
concept here in the U. 5., offers a wide
line of products, ranging from the
miniature $99 Rapman (complete
with a digital [N wheel for “serateh-
ing") to full-size stereo models that
feature all the trimmings.

Yamaha, a maker of virtually every
kind of musical instrument imagin-
able, is also guite active in this arena.
Several models in the cunﬁ:any's PSR
line feature the same FM synthesis
sound-producing technology used in
Yamaha's professional synthesizers,
One of the more energetic manufac-
turers is Kawai, whose experience as
a maker of both acoustic pianos and
electronic synthesizers is apparent in
the company’s line of personal key-

ards,

Perhaps no machine shows off the
progress of this technology better
than the Kawai FS800 Superboard
listing for $599. A full-size (48 x 17 x
f¥4-in. ) stereo unit featuring a61-note
keyboard, the Superboard combines
the “one-touch” thinking of a personal
electronic keyboard with the flexibili-
ty of a true synthesizer workstation.

Naturally, the FS800 can produce
musie with only the slightest inter-

vention from the actual player. A lead
voice is chosen from a palette of 100
16-bit sampled sounds, which can be
combined and treated into many more
sonic possibilities. Several different
auto-accompaniment modes are fea-
tured on the FS800: The player can ei-
ther play melody with the right hand
and one-finger chords with the left,
chords with the right hand and bass
sounds with the left, or one finger on
the left hand to trigger entire chord
progressions. The auto-accompani-
ment phrases are chosen by way of a
feature that Kawai calls “one finger ad
lib." Seventeen hundred of these
phrases are stored in memory, many of
them detailed enough to feature contin-

Casio’s miniature Rapman lets you scratch
your musical lich.

ually shifting background chords.

Above and beyond its elaborate
simplicity, though, the FS800 points
the way to a more creative musical ap-
proach, where the player can be ac-
tively involved in composition and
sound design. For example, rather
than simply provide p iu
auto rhythms, the Superboard a.'llurws
the user to create up to 85 new
phrases, which can be used in the
same way as the existing ones. In ad-
dition, the player isn't limited by the
rhythmie patterns stored in the ma-
chine, Four separate drum pads on
the top panel can be assigned | any per-
cussion voice in the machine’s memo-

{a This means that drums ean be
Ek yed manually and recorded, just

e a digital drum machine, Onee the
keyboard has been programmed to
the player's satisfaction, a real-time
recorder can record up to three com-
plete songs, or a total of 3500 notes.

This emphasiz on more ambitious
musical aspirations, as opposed to
simple accompanied playback, seems
to be the direction that electronic key-
boards are leaning toward. Many of
them feature a jack—called a MIDI
{musical instrument digital interface)
port—for interfacing with other elec-
tronic music gear or personal comput-
ers. By connecting a MIDI-equipped
instrument like the FS800 toa PC, an
entirely new world of musical possi-
hilities opens up.

One of the most intriguing applica-
tions iz musical edueation, in the way
of software that will actually teach
basic to advanced musical skills. A
currently popular expression of this
idea comes from Software Toolworks,
whose “Miracle System" is a comput-
er-age alternative to the dreary piano
lessons foisted on many an unwilling
young student. A small keyboard con-
nects to a Macintosh, Apple or IBM-
compatible computer, which adminis-
ters a series of tutorials in notation,
sight reading, fingering technique
and other basic musical skills, The
clear advantage to this electronic ap-

roach is that the student can learn at

is or her own pace, with the comput-
er keeping track of the overall prog-
ress inany area. List price is 3480.
For aspiring players who don't own a
PC, the Miracle System is also avail-
able in a Nintendo-based version, al-
beit with less elaborate capabilities
and somewhat eruder video graphies,
for a list price of $380.

As the worlds of microchip music
and MIDI eontinue to unfold, it's clear
that a new kind of musical democracy
is in the making. Using one of these
electronic keyboards, almost anyone
can be a band leader or even a compaos-
er, easily and inexpensively. PM
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EXHIBIT ;( ontinued from page 56

in the machine's copper tub, an elec-
tric motor rocked the entire tub back
and forth.

Nearby, a 1922 handheld eleetric
vibrator is matched up with its PM
advertisement claiming, “Our com-
bination outfits give you three of the
%rl:at.est curative agents—Vibration,

aradic and Galvanic electricity.”

Many of the names devised for new
electrical products emphasized the
greater cleanliness housewives could
achieve by using tools with new abili-
ties, One such clean machine on dis-
play is the Air-Way Sanitary System,
a lightweight electric vacuum cleaner
of 1920.

Out on the farm, however, the
dream outstripped the reality. A PM
article on electrical farming reported
in 1929 that, “Electricity is this new

chore boy that is changing the age- |

long habits of Earth’s oldest indus-
try.” But despite the promised bene-
fits, the cost of running long-distance
power lines to rural homes and farms
was often prohibitive before govern-
ment-sponsored electrification pro-
grams and subsidies began taking
place in the mid-1930s.

In the meantime, PM helped out
underserved rural readers by offer-
ing plans for various types of genera-
tors and reviewing the available com-
mercial models. We located a wind-
driven Zenith “Wincharger” for the
exhibit, hooking it up to an old car bat-
tery and a Zenith 6-volt radio espe-
cially designed for use with this type
of generator. Yet all the while, PM
pitched the advantages that complete
electrification could bring to the
dairy, the poultry barn and the sheep-
shearing operation.

So, has electricity eliminated
drudgery, as PM once promised? You
be the judge. But the next time the
lights go out, remember that it was in

through widely read magazines
ike POPULAR MECHANICS that many
Americans were convineed to buy into
the new power system that changed
the way the world worked. ™

IFYOUGOD...

& Henry Ford Musaum & Greenlield Vil-
lage is a national museum of Amarican
history and technology founded by Hanry
Ford in 1929, The museum s an indepen-
dent, nonprofit educational institution that
is nat affiliated with the Ford Motor Co. or
the Ford Foundation.

Henry Ford Museum & Greenfield Vil-
lage is located at Oakwood Boulevard and
Village Road in Dearborn, Michigan,
about 12 miles weast of Detroit. For com-
plete information aboul mussum hours
and admission fees, nearby hotel/motel
accommodations and other area atirac-
tions, call (800) 343-1929.
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Build Your Own
Business by

Capitalizing on the :
Exploding Growth of |
Steel Framing in |
Residential Construction
Jain the Industry Leader- Tri-Steel Struciures

II's Easy to Starl with:
*Flexible Dealer Programs
*No Franchise Fees
* Financing Available
* Extensive Hands-On Training

Tri-Steel Homes feature;
*Fast, Simple Erection
*High Strength & Durability
*9" Thick R-30 Insulation
*Fire & Termite Resistance
*Choose from Std. Models
or Custom
*Clearspan Interiors
*Construction Assist.
*Financing
: Available
* Affordability
*Much More

W/Tn-

£ g il ks g i

*Technical & Sales Support
* Exclusive Territories Available
*Much, Much More...

Experts Agree, the Potential for 5teel Framing
In Teday's Residential Construction Market is

UNLIMITED, and Expanding Rapidly.

Call Today to Order $19.%5 Video' S
or a FREE Information Packet:

1-800-TRI'STEELYZ

or call (817) 497-7070  Fax: (817) 497-7497
of Visil Uis at: 5400 8. Stemmons Freeway, Denton, Texas 76205

A Conservative Therapy,

Comprehensively Applied

The Back Machine™ combines the most effective ways

to attain relief from back and neck pain into one mé:l.f 0

use, sate unit designed to help you return to a more nor-

mal, pain free life. And it feels good, even if you hurt.

How The Back Maching Works:

® Massige — Soft rollers massage muscles, increasing
circulation, reducing muscle spasm, tension and stress.

» Strefcling - Muscles are passively stretched, increasing
flexibility and reducing pain.

* Truchion — Mild traction restores spine length and pliability,
relieving disc pressure.

* Mobilization - Restoration of movement occurs and
promotes alignment of the spine

Five Years of Clinical Use

Tested for over 5 years by doctors, physical therapists, and

chiropractors, The Back Moching has proven safe, [==========-=============-=5 !
effective, and cmplnrhbh:. i [__-IY-ES! [ want to relieve my back pain. :‘
60-Day Home Trial i Please send me 3 FREF brochure and Video. !
We're so confident vou'll experi- : N OvHs O BETA ;
ence back pain relief (= 2\ i AL '
that we ofter The Back : ""f!d““
Muachine with an uncon- [ City
ditional 60-day money ' State Zip i
back guarantee. L Evening Phone ()
Call or Write Today For FREE
o H Back Technologies

BROCHURE AND VIDEO PP o A
1-800-433-5599 ! 1-800-—433-5509

01992 Back Technolpgies, Inc Depe. 323§
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KITFOX

Fly The Kitfox. . .

BUILD YOUR OWN AIRPLANE!
2 SEATS

Kitlox is sold as a complete kit. It s
the world's finest aircraft kit. A com-
prehensive buillder's manual leads you
step-by-step through construction
quickly

Wings fold in two minutes for garage
storage. Kitfox is fun flying at its best.
Floats, skis and tundra tires are avail-
able. Uses auto gas. Take off: 75. cruise
80 mph, land: 27 mph, rollout. 150°

Complete information: $10; viden:
815 (820 USD overseas). MC-VISA-MX

Denney Aerocraft Company
100-M N. Kings Road, Nampa, ID 83687
Phone (208) 466-1711

FAX: (208) 466-7194

et ot = - T

DECK/PATIO OWNERS

T T e i |
PROTECTS YOU FROM SUN & RAIN

RETRACTABLE AWNINGS FOR
DECKS/PATIOS & WINDOWS.

Patio Awnings as low as $499

Window Awmings as low as $89

Send check for $4.95 (refundable with purchase of
awning| and recenve product uesinstaliation videg,
Iiterature, swatch book and price shoeat. Sand o
JIL Industries 21 Green 51, Malden, MA 02148

or call TOLL FREE

1-800-876-2340

(MasterCard, VISA and Discover accepted)
BUY FACTORY DIRECT

e

CABLE TV DESCRAMBLERS

THE MOST ANCED
TECHMOLOGY I CEE EGLIPMENT,

« BASE BAND = JERROLD «PIONEER
+ TOCDM « HAMLIN = ZENITH
= SCENTIFIC ATLANTA * [AK

FOR OUT OF THIS WORLD PRICES CaLL
WORLDWIDE CABLE
1 800-772-3233
FREE CATALOG AVULARLE

1291-4 POWERLINE RD., SUITE 109
POMPANQ, FL 33063
MG /OO0 VISA o Flonos Seles

Control Water Weeds

Amarzing Underwater Harvesting Tool

the WATER-WEEDER Harvester
it mqaatic vegetatian irom 2 baal, fram
2 dock of simply by wading in [rom shoe f"\«
‘Works just like a bedge- g

| ot write tday for FREE

ijrl.immerumrerwirer." ‘ .
'i’.

mhar {F pacsage
TOLL FREE
1-800-552-1217
Katerside Products Corp.
PO, Box A76E
ske Mahopac
Mew York 10541
Satisfaction
Guaranteed =

or money
harkl

CABLETYV

DESCRAMBLERS

Jemoid-Scientrfic Atlanta-0ak- Zenvih-Tocom

1-800-729-1776

FREE Catalog
Frimndly, COUMSOUS Barvics|

JERICAN
TRONICS

078 So 108th St #1113 Omaha, NE 88137 |

®

=’
i

J.' BREAKTHRCUGH
'i?' ® MADTON INSIDE
" DAL FOR SOET
- COMSPALT 2500 LB WINGH
‘;p L) * PULLE OVER 100 TIMES
TS (I WEMGMT

® FIDA THE DEALER NEARERT ¥Du

CALL 1-B00-283-9740, DPERATOR 34

urn Degrees Into DOLLARS
with a Trintec Thermometer
Maovement.

HOW TO LOSE YOUR EX-WIFE
FINAMCIALLY
$55 FoREVER 555
Alimany, Child Suppeet sirangling you? Gain financial free-
dom - new  biockbuster book shows howlSend check ar
maney order for §17.95 + $4.00 shipping & handing (ot
$21.95) to. SOPHISTICATED CHOICES B57 Wes! 1550
Norih, Camprville, UT B4014. For i, sand stamped srvaicpa

BE ALOCKSMITH

N WHILE YOU LEARN
Big opportunities. Big profits. Earn quickly. Full or part
tirme. Learn a1 home, ity easy. Do real jobs while you learn.
All Teosols—Materials Supplied. Staie of NJ
Approved. Send name and address for FREE book. No
salesman will call.
LOCKSMITHING INSTITUTE, . 110-062
116 Fairfisld Road. Fairtield. N] 07004

WOOD HEAT

HEAT YOUR ENTIRE HOME
Call 1-218-228-8TH8 or Write
Charmaster®
FANTA HWY2IW.
SURVEILLANCE
COUMTERSURVEILLANCE Electrenic Devices
Miniature Tranemitter Kits_. $24.

GRAND RAPIDS, MN 55744
Voice Phan Vehicle l!:l: Phans
Phone
mm:-s. Bug & Phone hmumfs'hm

CALL IDENTIFIER device » driplars collery phaar sambey

Eefow pow aesmer wilh dabn & bime of call,, §4% 95

FOR CATALOG SEND $5.00 TO....
m”:l. Box 337, Bufiala, WY 14236 (718 S81-24TE

[ FLUSH UP TOIL i
To Above Floor Drain p
Install It Yoursalf - Anywhare 4

Mo Digging Up Floars
Writs McPharson, Inc., Dept. 16 |

| Box 15133, Tampa, Fiorida 33684 J

i -'-"'i}'-'w .. #ar CALLIOPES, band argans. nick-
S———=—  glodeon kg or pre-Dult, Wonde

g, W ful sounds made n Amenca, Lin-
¢ et bebevably low proes. Send ior
Yool 41l sy, rae brochures of $15 for caln-
S st MUY g and tech, veo to

b T8 |« RAGTIME, 4218 Jessup Ra.,

| T— Dapt PM, Cenas. CA 95307

{200 BET-5525

,

9. ... DB

2 wPC Bew SE°5°0w T.a 0o TE'SR

Satellit/g TV

Buyers Guide/Catalog

—
=
2316 Channel Dr. Ventura CA 93003

FAX: {805) 652-2190




FREE CATALOG! 1-800-345-8927
JERROLD AMLIN OAK ETC

CABLE TV DESCRAMBLERS
wmww Compare Our Low Retsl Prices!
= Ordars From Stock Shipped immadistesy

' FREE WATER

St orae At ‘and plenty of it!

* Guaraniesd Waranies & Prices' = Al Maor Ciedt Cards
PACIFIC CABLE CO., INC.

ot cataiog. broers & mibrmation 1500 48027 1-800-833-2915 | TAP THE LIFETIME SUPPLY
[ THE INCREDIBELE NO-SPILL DRINK HOLDER Besl Warranties/Best Guarantee OF FREE WATER IN YOUR
BY DYNOTECH : _ . OWN BACKYARD
TS YO ANY: #1 in Customer Satisfaction :
CAR, RV or l.rmr NU-VUE Electronics Drill :;;::rit: well
[519.95.3.75 S&H 175-B U.S. Hwy. 1, Suite 308 hundreds of $ 5
1 ¥ Warranyy Tequesta, FL 33469

SEND CHECK OR MONEY ORDER TO. DYNOTECH
| s FRED MOMD WY # Dpigs REDMOND, WASH 580353

Lefuman's. Box 41 Der. 1HBM, Hideon, O

l‘.'.all or Write: asssso0n  (z16/857-5441)

. CRACK REPAIR

= DVER A FOOT LONG
FATENTED HUGE DEMAND!
FROSEES oy LoOK ANCRME TOU

A SteelMaster seel busilding is the perfect
‘?f#ﬂﬂ E-'D”-D. Inec. place for a home business, from car repair (o

1 (800) 347-2820 wondworking 10 crafis,

11151 Pisicn Siroet. Brvorside DA S2508 §ptcia| Savings ;:un these sizes
Jae  S0xi% ' THIS MAN IS DRILLING A WELL
SATELLITE TV T e A Migh - in his own bzarf:k}'ard.fm less I'_han 13
Cail for FREE Catalog e a | the cost of hiring a commercial well
AE ':.:I:,r ,?,.';:““ 1-B00-888-4606 :Tn-."'m;TEn driller.
¥ . . 1969 SteciMaster Thousands of homeowners are
1-800-845-6664 - I

£17 W. Divisecn = M1 Vermon, WA » 88273 now drilling their own wells from
WEST COAST SATELLITE 50 to 200 feet deep! YOU can join
.. SELF-RELIANCE COMPANY them in saying goodbye forever to
BUILD YOUR OWN PERSONAL JET-PACK ~* P.0. BOX 306 Dept. I expensive, chemical-tasting city wa-
Acheaily B 1okl o ol g Yo (oMY, o SHARDSANT ND S ter! Forget about droughts! Ignore

maneuver and My in mid-sir! Sead
check or money=nrder (o

COMPLETE Our 157 Page CATALOG is full of [| | Summertime water shortages!

BEUSHAUSEN _m‘"i products to help you gain Pollution | Write or call tﬂday for our FREE
BROTHERS $19.95 Free FOOD & ENERGY INDEPENDENCE information package including the

10542 Sa. B0k Ct,
Palos Hills, IL 50465

e SATELLITE TV

SATELLITE " yAME BRANDS AT 50% DISCOUNT

We Offer: Solar, Wind & Hydroslectric ar
energy systems. Solar Air & Watar booklet, “HOW TO DRILL YOUR

Heating, Fish-Farming, Hydroponic, OWN WATER WELL". There's no
Solarium & Greenhouse Systems. obligation—ACT NOW!
Water testing, treatment, and pumping

v This FREE 24 page C systems. + Much more... ONLY $4.00 DEEPROCK MANUFACTURING CO.
BUYING Eulll tedls all mbout Sateliite TV Opelika, Alabama 36802

e | - —— - - CALL TOLL FREE

B30 M. Unrversdy No. 3708 = Peona, L B1612

———= M8 __J | LEARN CompuTers! | 1-800-333-7762

Home study. Be- (Ask for Operator 7380)

GRZEA TOQAY!

Alternative Energy: Racers or Clip Coupon and Mail Today!

CoHTe a personal
e 4 in

Juna 14, 1882
Mvare irbormaion coract ness. Learn at W“r
Florida Solar Enargy Caritar own pace. Exciting
SunDay Challenge Race Commites and easy to follow.

a}“.
s, {30)

Fnone |mum Faee| T 15z DeapHock

300 State Foad 401 Send or call today z ) :
Cape Canaveral, FL 32020 I . for free Iterature. Piease mail your free information ki,
...._______.........I | B 800-223-4542 | |
Great mnney in VCR rapalr' K Pt Parme
Hnm-nm Learn high-profil repal
-mmgmnmn—mn inatrunants. Ty
L I e —— v |
|... " Scmnﬂ‘:oumm;nmn | -
I City__  Sista___Zip 2245 Perimeter Park
The Schoal of VCR Repair, 2245 Perdmeler

[P o V120 A, G 3034 I Dept. KG129, Atlanta, Georgia 30341
Lk R L & N _§ _§ N _§ |
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TELEPHONE LISTENING DEVICE
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Us Better,
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You
Stronger.

Tl ATT-T2E- 00N o e ) VL + 00D

Call NordicTrack today to find out en — Don't have unprotected
oW s ST SINET 1% Y ;
how our new mn__.lh trainer is five h % DIVO RCE'
wavs better than Soloflex 1 ﬂ
2 E | ] | Get

NordicFlex Gald offers I::‘:“Mm . \2 995 = m MEN'S RIGHTS :t"&fl.t'ﬂuh

revolutionary tsokinetic resislance | 0 " w 17TR4 Lyoms Fosent Lake, MN 55023
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1o help you build a better | and comd narurally will pasive or sctive sysiem. Fus find out
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h'-'l]_"- a stronger h'|"‘|-1'| | Beroschiore inclsdes, B mndels, 40 sizes, Aoorplans, schemaiio VOLKSWAGEN
. = x 2 . - maps, anabysis. “How 0" and more. Send $10 o SURHOMES RESTORATION PAHTS
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FREE CATALD
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g o WEST COAST METRIC, INC.
NordicFlex Gald,. iy SHOP - TASK oY 8001 247-1202

Best of all it

The Oviginal Home Machine Shop
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'~ _— Designed in USA by Shoptask
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S o SIS @) CABLE TV =
RIS Il DESCRAMBLERS

REHL = DEMAND THE BEST ALL TvPes 800-582-1114
see SHOPTASK PO BOX T531 TACOMA, WA 88407 FREE CATALOG

NOT a DREGM P M.K. ELECTRONICS ® 8362 Pines Bivd.

Suite 276 = Pembroke Pines, FL 33024
1929 Mercedes Replica

CABLE TV DESCRAMBLERS
*VER‘I’EHS*

VE MONEY.
DON'T RENT!

PANASONIC, JERROLD, OAK,

PIOMNEER, SCIENTIFIC ATLANTA
AND MORE. LOWEST PRICES. FREE CATALOG

ompany | (800) 234-1006

RAepairing (nof replacing) slone damaged wind-
I shields and plale glass. Learn how a 3 minute I
rEpair can sam you 51200/ week!
|| cALL Now! FREE REPORT! 1-800-685-6224 ||
H'!'EJDPHHLEEH LYMNN, MASS. 01904 _]

/_ TELESCOPES? WHY PAY MORE FOR LESS?
B Astronomical Telescope Complate
Hundreds Ready.1o.1iea Only 8375, Oier
UI Eu"Hrs | sizes available. Send for frea
34-page packet Slelescope tester
On Your ' OPTICAL, INC. 0. Box K, Dept. P M.
_— s k'l, \Emmmm Prane (714) 655-4521
FIBERFAB INTERNATIONAL, THE COMPANY THAT pea
LEADS IN PRODUCT ENGINEERING AND INNOVA- : : =
TIONS, OFFERS THESE EASY.TO-ASSEMBLE | | Hllﬂim- oy B iy I o e
REPLICAS. CREATE YOUR OWN AUTOMOTIVE A hignly innovative speaker sumound system designed mm
LEGEND TOODAY AND MAKE YOUR DREAM A for wou is now availadle Al sizes  Easily installed &
REALITY. For mane information and & Complimen- affeudiably pnoad at S27.95/pr. (inel. &/h). No more costly s %T“‘E %ﬁ#ﬂ
tary Color Brochurs wiile Fibsrfab Internationsl, repairs/freight. Replace ruined speaker surmaunds yoursall # TAKE OFF 182 + LAND M 15
6807 Wayzsin Bivd, Minnespolie, MM. 55428 or with the SAT system :;ﬁh-tmmm E:'."l'.‘aet?:.:eLﬂ'i:lﬁ!:l'ﬁ
SAL 4.800-328-5671 DABER KOW, TOLL FREE 1-B00-747-3602 & GARAGE STOWMBLE. CAR TORMELE
STEPP AUDIO TECHNOLOGIES / Dupt. PM b Lo o
In MN (612) 546-7336 015-F-2 F.0. Bax 10BA. Flat Rock NC 6731, VISA/ME/ Check/M.0. AERUSTAR CA  irmera oo sees
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SCOOTER

__a;‘ .Stoof

1-800-445K00T (447- 5553:

TV DESCRAMBLERS

BEST BU 'r"S

BEST SERVICE

Launch Ballgans Mosa Than A City Biock

“BLASTER"
WATER BALLOON SLINGSHOT
$12 |
1-B00-441-1047
VISA - NC

EIIH inc. 13218 Jessica Dr., Spring Hill, FL 34808
Sassfechon Quirartisd * Buy Direct & Save |

DON'T THROW AWAY THAT USED
COPIER OR PRINTER CARTRIDGE!

Do it yoursal REFILL IT _umu mn!.

it's edsy SAVE OVER 7%

lﬂ'ﬂ-_mﬂm |

, Raire ‘ﬁ”' ey | LASER PRRNTERS |
MORACK O ‘ 51955

INCORPORATED Gier or Information| A2 Co%ERS |
e L xERCH! 500a
Peoa i 1L RS :F“[mjmm | . -

|

TELEPHONE REMOTE CONTROL

TUAN ON/OFF ELECTRICAL APPLIANCES
ANYWHERE BY PHONE. EASY TO USE

Alpha Eiuimnl:
Box 1418 B08 Peace Ponal, Biaine, WA 58230

mmrmm“mm
: : 5200 Cosnersiong A Do-T-Tourseler' s Dream.
& must for avery Enginesr, Contracior, Malnbenance

Person, Student & Traveler, Monay Back Guaramsies
Send CH o0 140 12 Dihon Hardware, Inc.

42 Saraicga Ave. Walerlord MY 12158

or cal 1-B00-153-5866 MC - Visa » Do

WY Res. Agd Saies Tan

MOTORIZED ‘

541 995 |

FRET :. I

24 I-IOURS A DAY!

= Poprformance Exnausts

- Mnd Musch More!

Cali Toll-Free: 800-637-5533

One Mid America Place, PO, Bax 1388, Depl. PMOE2

Etfinghmm, IL 62401 ”\.
—_— e

AMID AMERICE.

Hemmings
Motor News

‘workds largest eollertor o
srar ietplacy

Ohvry BOO pages ench sl
falled wigh nhowaarsis of sdv
e old wars, parte, sirvice,
supplies, liseratare & more
e
SINE GLANT 1551 E‘-

for subscripeian offer FTO00AY by MOVISA, or serull payment to:

Hemmings Motor News

P.0. Box 100-504963, Benninglon, Yermaoni 05201
VERMONT BETIDENTY ADG Y% KALET TANL CANATIAN RESDENTY ADD ™% BALET TAX

PRIME TIME

CABLE COMPAHNY

CABLE TV
DESCRAMBLERS
Converters, Accessories.

S i e e
2ty (800) 777-731

FREE Catalog:

ll:-h'!l:l""ﬂ

'I"E’:ITEH"FEI.I m‘l‘llml I'IIC
Dmpi Wl BowdT. Runandia Bay Il'l'lil!l.'-'

_qi‘-m ST - .
BT for Wainrbed Matireasen e
+ Do i s SRR TR e Hﬁﬂ |
 Eacly mnvn AL s s shar Mg, " T -

- Aflusin b ay v (e - (G RS
- s - [k ST T SEC

GHLv ,1 m Tl T o W W
[ ':m.:"l_'ﬂ JORQAN NN LTI
Sy g bl 0 AR S ;'n:':'-ﬂ_‘;;“

i o i e ey b (DT |
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4th & All Events

CANNON

Celebrate JuIE

CARBID

e B 3pacill Eanls
Usas poadersd C&
e amrnd. HufAdras
of shots for lew cents. Al matal
conSEruEton Wit lange, rugged
cas) #on whesis. MAchined brass mMeachanism fof sasy
joaming & firng Authentic tuenal-caniury mililary casign
Handsame docar when nof @ use. Made in LISA 10 lasi &
lmtime, Avadable n 3 sizes G Cannon

1T Cannon (FTAM-STIES) & 25 Cannon 85 nave
acmatic wading B rapid tiong Tha aeger the cannon e
uanr ihe boom! Carbids Amemea, sbout 100 shots, $450; 3
packs lor 31185 Ado $8.00 shghand per cénan Send
check, mondy oroer of i (81X) TAT-ZX5E. Visa, Master
Cam. Amex acospied Fionda msiosnis aod 8% saes AL
Mgy bk GuacAries. Sohnaon Smith Co., Dept. 6-508, .0,
Bax , Bradenion, FL

sﬂ:llnt_munmmnt

CALL 1-800-528-1202

ST

R WAL COUPON TO:
umiversat rectmvicat ||

3121 W. Weldon, Phoanix, AL

I

I BEDIT I
l HName I
} I
| i

and Finished

W Grandfather Clocks,
Mantel and Wall Clocks

W Curios, Tables, Chairs,
Dagks, Cradie...and mora!

W Solid 34" Black Wailnut,
Cherry, or Gak

W Heidoom Cuality

B 5olid Brass West German
Movements and Dials

. WMoney Back Guaraniee

!
l:eﬂ""ffhn-\ = 3 -2

Iarn

1]
.l -Ii-Yoursel Hﬂ!
Fini

o Finishad Lu*muru

SRS |
Hame i
Streat —
City
State _ Zip
0 [Pleasa Prinf)

 CLOCH COMIPANY
Wanidu L -:u.un Wnresariuner of Oranclamss Clock Hoiy
Dapl 434 s il FPak

Fairhops. Aabama D552 @ Phans 1- mﬁmza 1]
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»
Be yourown.
vwmﬂmiﬂmm.

Why wait fo tesional wealher reod
wWhen vou an fave il &t vour tingertips
ANYUME you -.'..i'l! The Weither I'~'1||"I'| r i
ofters the most ( mpele slate-of-the-art
WEALNET MONITONNE SySHEm Yol Can by
FEATURES INCLUDE: o Hiphs & Low
onside & Outsice Tem; ® |reetami Metn
w e LGnyersians
sfmirhe Humid L ulsice Hagrmucht
'1 A ". | uwy I-ll"I f 1
oBar x il mat
A Jptional P

Pitart
AL

WesTher Moviror 1l

THE PROFESSICIMNAL
Hosar WEATHER STATION
Oiedier today: 1 -BNLETE

156 & Prtsl BB

Bnis INSTROVENTS 385 e &

-
CABLETV

DESCRAMBLERS

WE’LL BEAT

ANY PRICE!
CALL TOLL-FREE

1-800-284-8432

* JERROLD * TOCOM « ZENITH =
* DAK » PIONEER * HAMLIN »
* SCIENTIFIC ATLANTA «

24 HOUR SHIPMENTS!
QUANTITY DISCOUNTS!
MONEY BACK GUARANTEE!
FREE CATALOG & INFORMATION
o S
SC =

Maztercard » Amenican Express » Visa » C.OU0
HAVE MAKE AND MODEL MUMSER OF EDUNPMIENT LISHD N YOLR AREA
1-800-284-8432
I . FOR ORDERE DMLY I
For technical & custorner service: 305-749.3122
| ALl sseppwic & HAMDUING FEES AT cUSTOMER'S Epesese |

CABLE WAREHOUSE

10117 WEST QAKLAND PARE ELVD, SUITE 515, SUNMISE, FL 122

. e ————— —— -
----ﬂi-‘----—---

NAF FLIWRINA SALES

ENJOY HEARING

FREE
CATALOG!

He's making a
cancrete flower pot,,
and so can YOU!

Make and sall your own
gramantyl concrilg fams
Oivdlar vour ook pbowt 455
alumnum maolds, prices and
peoctustion frade secras fram the  DOOK
world's largest mold manulfaciurer ﬂﬂl'jl' $1 D

Nﬂlhh‘lg unmr under or bahind the sar
& Mo Tubes & No Wires

Slmuu :.llp-ln fit. Full-range valuma control.
45 Trial = Mo Salsaman will call on
CATAL DG Wrthe Rbockes Hearing

CONCRETE MACHINERY CO., INC. :
P.O. Box A89, Hickory, NC 28603 HQﬁE&E}? HEA;LH&G
or Call 24 Hours/day 4 2100
OPI
Pools, Parts & Accessories Woodcraft
. : “T'be Best Portable Bandsaw Mill...”

* w3 Sl = Yery Profimble » Cuts Hard & Soft Woad
» Compietely Hydraulic, Fast » Rugged Desgn » More MiE for Less §

SAVE 20% — 50% . s
on above ground & in ground poaols, Mcgfect Wu..ﬁ"'"mrﬂ“ isdidbinass
chemicals, liners, Iadaur;. filters, CANADIAN SAWMILL INDUSTRIES

19564 GOth Avenue, Summey, B.C. V35 4N9

pumps, :len% boards, moters, and Telephone: 5330121 » Fax: 5330134

parts. Anything to do with pools.
MIC and Via accepted
Call for selection and pricing Billiard & Dart Supplies
1-800-642-0718 FREE Wholesale catalog =
S el ;3;‘.’3'?” e Lilburn, GA 30347 Comhusker Billiard Supply
4825 So. 16th  Dept. 3
Lincoln, NE 68512
1-800-627-8888

OWN A MACHINE SHOP

Do your o achimng and shop work with a
3 -in-1 Latha = Mill = Drill

FIX IT YOURSELF!
¢ Easy to use!
Save Money!
Save Time!

As low as 5995

w arrasth . P

SIXTEEN DIGITAL VOICE
CHANGING MODES wre buil
i this stamdond deskiop sele-
phome. Change vour voice from
thale b feimmals. ldmale w0 omak

bl o el chibsd il & “gar-

wan” volces, Lst gy segular vosos
phang of swith W Yoiee Change

piited mvale imalipaors.  Tind/pusdsa. Tast

VOICE CHANGER TELEPHONE

Minke |
edind hearing zud compatible. FOC regisbened. UL |sbed.

w & redlistis venice musking b ideal securiny fioe
wneh & «hiklren botes alome, v @ hoinehusingss “screening”
o Wit by e ;:u...:lu.-l.u..r.' dremos g cillsrs, Mo Bl gwidimies,
Smithy Dept. E11 Sk ) qeach adid'l SRO00) + 5500 shippping per sddiss,
Laif = il = Drad DutchGuard, Dept. BJS, P.O. Box 411687
3023 E. End Strmet Kansas City, MO 84141, Send checkaimoeney orders or
The Dalles. OR 87050 MCiVisa & COD arder TOLL FREE (800) 821-5157,

{Ask for operatar 811)

( Grand Prize Winner ™12 BEST of WHAT'S NEW for 91 )
YANKEE...Comfortable and Trouble Free Gz

Featuring Revolutionary American Inventions:
Rim Band Brake & Radial Gear Transmission _
=Eliminates adjustments I 1
«Eliminates over 100 parts ,i.:-m.;;,—”mmn\‘\ [

Caombarable
dual sprng seat

=Llitra maneuverable Rim Band Brake s U P
«Exceptionally stable (Poowar Brake) sty
Easy Shifting i S g
“AISO AVAIIADIE 11 sumes
bearvigs

Step - Thru Frame

FOR DEALER INFORMATION
O FREE COLOR BROCHURE

I '80&'353'BIKE Smasih.

YANKEE BICYCLE C0. Scant bree ar
125 Conting [, Wew Chivape. Il 8085 Song sub-rm kexiand (Expanding Spracki!)

\ YANKEE OWNERS RECEIVE $30.00 FOR SALES REFERRALS {cfhn Roling Dosier |
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ron st ot HELICOPTER! | INew TRIMMER
ON WHEELS!

See tmy details!

® Sinple low-cosl amenbly & Ha
ficme nesded # Seweral helucoptas
hll & plars svslable

!",, TWILL LODK LIKE

Perform precise repairs! Enjdy e

hobbies again! Read fine print! . ""i“%f Eﬁ:ﬁ:ﬁtm MM yad murham:‘ﬂ Hheid @)

Flip-up Magnl-Wisor lets you L et a2 o |  roBausn

sazdal?taih with bath ha.n:l}rsolrﬂ' e oy T s The DR™ TRIMMER/MOWER rolls
“light as a feather “on two BIG EF"H

Professional optical quality
2.5X precision coated lens
Fully adjustable headband

BUILD A BIKECAFI &

| The Amazing Mind Car You Can
Busild with Bicycle Parts!

trimumiers. Plus MOWS everything

o WHEELS! TRIMS far easier, better, |
~ more precisely than hand-held g.'f';li"
> ¥
14

Uise with or without glasses Electric Motor and Pedal _ =
Onty §19.95+ 3.50 S&H check or MO | | B o from whole l;}m even wa;‘tt}{lu 8 .ﬂ.ﬁ.
OO Ohio+OptiLab, Dept 1406 )\ Fally Sliaimied & Detiied l;l:ﬁ{: waisl- “gh grwﬂu-cl wdlu ilnl::;l:. e

20 B 2137 i, OH 4524 | [N | Srra@LEis | | [mbecune e D ano. | (R
Eﬂ‘iﬂ“ﬁﬁfpmm Beach, FL 32115 = sicel blade 1o bend or dull. Perfect il }
for ALL mowing and trimming =~ 3¢

Make 2510100 per hour ||} et oSNy
with mamt ﬁTE.:EHTE :

Yes, (18 realy podsible by making and aller ndi -
selling bright coioriul Badge-A-Mind — | 22 ¥
bufions. Buflors. 88 Doves money- . MIOWETS O
makers &l fairs. convenbons ar anywhere " larger Fﬂr{,d;,

peaple congregale They 1 nexpensive, |
fast and easy to make wilh Badge-A-Mii % £y | |A dehgh for
Send for a FREE color catalog or order e dRyons
B Starter Kit, paly £29 95 pus 52 95 = 1o usel
shipping (IL residents add §% &7 tax)

BADGE-A-Mindt, Dapt. PM 862, 348 Morth 30ih Rd,, Bex B0, | | | = e o o o o o o o o e o e e ]

i LaSalle, IL 61301, Phane B00-223-4103 Flease mail coupon toda I'anREEDETAELS abam
o "r.“n'.w. Hmhyr:. aon i hic Revolutionary DR™ TRIMMER/MOWER, in. |
1 c]u.d prices o Mln.uli Electric Starting and PRO- |
91 Hendom Drive MAKE MILLIONS IN Models,FOIT. Scason” Savings now in efléct, and 30!
Feading Hills, MA 01030 REAL ESTATE! I[hy Risk-Free Trial. There 1 no obligation. I
E paring Let Ron Molina, “The Millionaire Maker”, show you ome____ !
how he purchased over §18 million worth of real eslate I E
in just two years and how you can- lAddress i
* buy a home tor as Little as 51.00 1 .

. ° e b o S i Teo oy | | o T 8

. "COVER-IT tﬁ!‘ & ITu COUNTRY HOME PRODUCTS, 37206 l

) INSTANT GARAGES ,_ * buy real estate for 3% to S8 of its true L _ Box89, Ferry Road, Charloue, VT 05445

IJ’.I'PLIH\' DT | | mmdarabes o s ] e o e e e e e e e

Peg du;}rm read course mal-
ongy back abgg within 30 day =
S o em vt | | ———Train for Success...——
; A Better Job and Better Pay
Get Your Specialized Associate Degree
or Career Diploma at Home in Spare Time
Now without attending college
| | classas and with no pravious axpe- =
- nence, you can train for a mongy-

‘h‘.ﬂyﬂ'pauhc % | | making career. even get a Degree

Send for free facts and color -
MAG NATHAC - brachure on em Iwmer:t opportu- ’

| nities in the field that interests you
No Belts . ALL-HYDRAULIC DRIVE! 1

as rmost. See how easy it is to train at
- her: Carn 'I'r-eh- M AVs 0
las, Dachs, Painmooths, Poods, ~ Liae fof excavalng, clearing, | home for a great career or

“',._.‘“T"J.E""' by e landscaping, gardening, 1 | | advancement n your present job. @il ﬁh
MM. i 367 widde, 15 "T 100 long Wihstands _snitl ! logging..or work for 1l
B e | 1 S GOk, e | | 234-9070 xt. 529

ML”"I‘T”E—GIEW!LJH.M\WI @k 4 hours @ azy,
7 iy . Wi ool N aioligartion. Wi salssman wall ven

257 @VIDED - New . 53,50 §

STRUCK-KIT » Box 307 = Dups. PM A2 1 [ International Correspondence Schools
5 " CEDARBUAG. 53013 f I!,H Dept, APRSS?S, 925 Diak Street Scrarnon, PA 18515 |

| Piease semd fren tacts on fow | can study at homa ber the camer | nave |

eve Luse YourCrdit Cad A S e |

Satellite-TV EgilE3
100% Satisfaction bt o I o Lo
5 ] . .
Guaranies Catalog/Suyer's Guids Credit Mate..an | | Gy e SR o I
AN ejor Brands ingenious new (25| | | 1= S Mmoo — il v |
* AN Mejor credit card secu- || w i| | ——— mmwmrmuﬁ]m ]
« Complete Systems rity deviee with 2| | | = g s Tavel Agent I
& n Mechanics |

a::‘“ﬂ';'. buil-in electronic sensars |r| I au;n.e.ma Mapging Mn‘aal:x H'N?.h 1

' Savin NG HetsRestauran Masagemet
+ Easy Instaliation | each r.':_lmnirjlmem}ilemng you | = A Contmonng & Refngerason Camsiirgy sl Eariim 1

immediately if you've fargatien _ Wiidifaforentry Conganiahzn Comgates Programming
e o replace your credit card | = [0 Bctancny Peesons Compatet Spacabst ||
) i | Secietarny Computes-hsstad Boguesning

Let Us Help You Sslect driver's license or bank card, | . Dasal Mecrarics Fitmess & Rautrition 1
Your New Satallite TV | Holds up lo seven cards, | Eﬂﬁ!ﬂwummm :‘:Eﬂiﬁl I
Entertmlinment System Available in black or burgundy I ["i—-iin?s! Anta i{gggmﬂ:g.r:. —-

Over 40,000 Satisfied Customers 'RING!! Only $12.65 + $3.85 S&H J = PG e e Docoong
P 4 b Add §5 For Genuine Cownide e ey i I
' 1-800-334-6455 To Order Cat Toll Fras ca | = Geccubenai otca Assstnt. ~ Starang vow umaisness. |
3 u.n E1E-TH-AT  Par IubF-siTH G t I gl Assstact Teacher Age |

SKYVISION INC.2 800-233-8600 rea Name nge

1020 FRONTIER ORIVE & 3 Gift Idea I pdress ML |
FERGUS FALLS, MM 54537 | City/State____ Zip I

i
Ii
I

of Send paymésl toc HMA PO Bex 123 lawood, NY 11696-8958
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CLASSIFIED
ERTISEMIEN

Diorethy Nolan, Classified Manager Karen O'Rourke, Asst. Classified Manager
Rate: ¥10.20 per word payable in advance each insertion. Minimum insertion ten words.
Bald face capitalized words—S$1.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.) Centered Headlines {5 Words or Less)
in All Bold-Face Letrers—5$50.00. Screening—850.00. The next available issue to place an advertisemeant is AUGUST. The closing is JUNE 5TH. (On sale date
i5 JULY 14TH.) Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10019, Please
indicate Heading under which ad % 1o appear, As & consumar service and in coopetation with our mall-order advertisers who use post office box addresses for
thair convenience in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing their complete names and strast
addresses. Advertisers using P.0. Box number must furnish complete name and street address for our records. Te avoid delay in the publication of your ad,

please send samples and descriptive materials with your request if your ad does not state clearly what is being offersd.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER 'S5 MART
BEOOKS &E PUBLICATIONS

TOP SECRET: Malia'Gov Connaclion Lincaln JFK 30 pgs.
$18495 « 33 USRS 1 P. Hesearch, Box 4482 Boreman, MT
EaT72

MARKET your own homa Free brochuns, Wnte: FSBO,
1704 Moon NE. Suite 3, Albuguarque, MM 87112

OLD DIAMONDS - GOLD, Complate how-to, buy-seil
manyual. Written by Pawnbroker'Gemaologist, $19.95 Great
Waatern. Dapt PM, P.O. Box 403, Baien, NM 87002

TP SECRET: 665 lockad en product code 33 pgs. $10.00
+ 82 USPS JP Ressarch P.O. Box 4452, Bozeman, MT
58772

INTERESTED
IM CLASSIFIED ADVERTISING?

READ POPULAR MECHANICE Lalest Edition of TIPS ON
HOW TO MAKE MONEY THROUGH CLASSIFIED ADVER-
TISING", This Informative 24-Page Bookle! Wil Show You
The Do's And Don'ts of Classified Advertising And How You
Can Maka It Work For You. 5o Owdaer Today. Only §1.00 Plus
You'll Receive A& 52 00 Coupon Refundable With Your Fimst
Crder. Sena To, POPULAR MECHANICS CLASSIFIED, Dept.
50, 250 W. S5ih Street. Mew York NY 10019

MAGAZINES

HATURISM LIFESTYLE: FAMILY RECREATIOM. Mago-
znes, videos irom around the giobe. Infopak 53 Lijestyies-
P, Box BB1268, Los Angeles, CA SO08E

“SHARPENERS REPORT" Monthly Mewsiattar, Vaiuabie
Teps—Sources—Buy Soll Used Equipment. Fres Brochure
Skog Company. Dept. PME, P.D. Box 27588, Minneapohs,
Ml B5472

CATALOGS

"SMALL ENGINE PARTS" catalog 51
Spwing. Weatherford, TX TEORE

Semith's, S1OW

“ANARCHIST COOKBOOK™ Available again! S22, deln-
sred. Barricade Books. Box 1400-X, Secaucus, MJ 07096

51,000 Cataboga Lisied Sources for Anything' 5585
Directory, Box 92452M. Alania, Geongia 30E14

SAFE SEX 20 page bookled. 52 00 Plan anvalope. Malbox
Clulr Books. #4-PM Eager Road, Yaldosta, Gadngea 31602

SWAP MEETS 5 Ways 1o eam Big Money. Compoate
indarmation. Sand 5485 Danter Enserprises. PO, Box
3072, Sania Barbara, CA B3130-0792

RECYCLE HOMES New Homes From Chd. Bookier Talis
How. Sand $1000 Xanadu, PO Box 183, Kenia, IL 62696
mas

FUEL FROM WATER. Energy (ndepandencs with hydro-
gen_ Amazing free report. Merit, Box 5363, Loulsvilie, KY
40355

FINDING A GOOD JOB. Guaranteed Guide. 35 MHW, F.O,
Box 84, Manasha, W 54862

FALSE CHILD ABUSE ALLEGATIONS. Pat Pattersan, Box
4T2pm. Monrovia, CA 07

FUEL FROM WATER. Enargy insepandence with hydr-
gen. Amazing free report. Mernt Box 634, Louviswile. KY
4000

HOW TO MAKE MOMNEY AT HOME. Secratarial Typist
Sardice 5905 « 5740 3'H Jeanne Alson, PO Box 470194,
Charlatie, NC 2R34T

BIG SAVINGS: Buy surplus from the Dopariment of
Dafence, Trucks, boats, oals, eic. For nformation rush 310
plus 52 SH ta: information Services, PM. P.O. Box 48628,
Oak Park, M 48237,

“HOW TO FIND GOVERNMENT SEIZED AND SURPLUS |

AUCTIONS™ List ol all LS aucimsns (moneyback guaranbes)
$1205 InncwitneeconoBpts, 5435 Braebutn, Busnapark. CA
30821

WiN BiGl FREE GAMBLING BOOK CATALOG. Sena
SASE: Box 22421, Santa Barbara. CA 9311

MAKE MONEY WITH YOUR MUSIC TALENT Best books
on songwriting. Fres catalog Songweitars liosary - Freeform
Macketing, P.O. Box 1298 Mannassst. NY. 11030

13%  POPULAR MECHANICS ® JUNE 199/

FREE Hundreds of Popular Catalogs. Send 5100 to
BS L. RRY Box 360 Ltica, NY 13502

SANDPAPER and Abrasse Matenals Free Catalogue
Theusands of iams Jackson Tool Corp. 1-800-637-6536
1-MB8-392-4330

AMATING Calorful Catalog. Beauti*ul Giftts for Evaryonn
5300 TIFFANY CREATIONS, Suite X36-PME 110-64 Queans
Biwd., Forest Hiits, MY 11375

OVER 5000 CATALDGS 100 Dsffarant Categories! Catege-
ry List: 5200 Best Catalogs, Box 202, Cia Elum, Wa 68522-
o

AUTOMOBILES

5225 DAILY "CHROME PLATING™ Autc Parts, Motorcy-
cles, inexpengive. easy (Free) information. Chrome Fenish,
Box 2285, Waldor!, Mardand 20604

ANTI WEAR-1, THE METAL WEAR PROTECTANT. CUTS
ENGINE TRANSMISSION WEAR %0%. INCREASES PER-
FORMAMNCE PROVEN “BREAKTHROUGH™ CHEMICAL
GRAFTING TECHMOLOGY. OME ENGINE TREATMENT
$17.85 TWO £29.95 PPD. DYNAMIC DEVELOPMENT, BOX
582. EL TORQ, CA 32630

GOVERNMENT SEIZED Venicles from 5100 Fords, Mar-

i codes Corveties. Chevys Burplus Buyers Guide. (1) BOS-

SE2-H000 Ext, 520024

AUSTPAOOF With Twa Wires® Litetirme Warranty! Box
10208-C, Makati 1209, Philigganes

VAPOR Carburatar Triples MPG, Free Information H_&A.
A2 PV, Bowling Green. MO 53334

ALCOHOL FUEL How to make it &l homa Complete
manual 512.95 AMernate Fuels, Box 1 Siation O, Toronto,
Ontarno, M4 208

CAMP N VANS TRUCKE WAGONS. Cruich conversion i
from simple, [ow-cos! bed designs plus greal storage’
mafiressbedding cooder toletghting  ideas, 57, Bran
West, 47000 Warm Springs Boulevard, #5158, Fremont, CA
9539

PRCKUP Truck Owners Convert Your Full Coverage Bed-
ines it A Instant Cap. Plans $19 95, Liienand Progs., Box
2083, Blesoel, K.Y 14299

AMATING! How-To “Secral increases Engine Lie
‘Fret . FREE informaton' Send MName, Addeess
Summerlon Press, 3583 5o McCarran Bivd | Suite 448-206,
Rann, NV BSS02. 7510

BUYING A LISED CART Aead  How 10 inspecl o used e
51.9510: Springlield Speckalty Pragects, 1625 Hatfield Valley
FAoad, Hatlisln PA 10440

SELLING YOUR CAR? MAKE HUNDREDS MORE foilow-
ing thesa proven yet ssmple HOME AUTO DETAILING in-
structions! Aush $5.00: Autophise PMESZ. P.O. Box 2224,
Salinas, CA 93502

AUTD REPAIR GUIDE—can save you hundreds in cosltly
repars thes summar. Fully diustraied, 380 pages. 51495
Satisfacton guarantesd, Hillog Gifts Pubhcabors, 9528

| Wty Hill Aoad, Lindley, New York 148588

AMATING KEY CHAIN ADDS, SUBTRACTS, MEMO-

| RIZES! Tiny Solar Calculator holds keys, folds o 119 §T.96.

Add 52 Shipping. SATISFACTION GUARANTEED! Shopper's
Cove. A% 3, Box B35, 5had Row. Fogevilie, 5.C 20472,

SPELL RECESSION B-U-S-H-E-D Bumper Shicker. Send
1300, AS Sernces, PO, Box 1464, Summit, hJ O7T902-B464

BUG free windshields with BUG - CLEAR. BUG -CLEAR
amals sonic vibrations that most buegs feel and avord. Tested
- Prowen. 30 day tral, $12.95 1o. BUG - CLEAR, 120 158 Ave
SW., Plarwview, MM 55064

MINE Ways To Lower Your Auto Insurance Costs. Pam-
phiat. §1.00 LSASE. Robinson, Box 3B4PM, Brooklyn, WY
11203

SECRETS OF 200 MPG CARBURETOR puperts reveal
Free cetails’ BMAA, Box B75, Depl. PMESZA Emporia, K3
BEA01-5ETS

DRUG SIETED CARS Porsches, BMWE, Mersedas
Cheap. Detais. Kay Publicatans, PO Box 2554, Gobeta, CA
23118

BUYING A Used Car Our Helptul Guide Shows You How
£1085 18 Publishing. P O. Box 447, Tahon, PA 18464

THERMO-FOIL WINDSHIELD SHADE - Aeduce inenor
temperature  50% %385 « 5150 Shipping  Justin
Emerprises, 3100 Independence Parkway S311-274M,
Plana, Texas 75075

250,000+ MILES FROM YOUR CAR. Large Fleel Owner
Shares Sacrels. Send $9.5%5 check to: Car Secrets, P.O. Box
575 Tappan, NY 10983

CUSTOM VAN AND TRUCK ACCESSORY CATALOG
53100 Refundablo. RoadRunmer Vans, 3100 indapendence
Parkway #311-2740M, Plano, Teeas 75075

PRACTICAL FUEL SAVIMG tor carburetors and Fuel
Injection, Frea Delails Eagle Ressarch Inc, 1-804-424-5402

ELECTRIC Biks Plans 51200 Infa 51.75, Smiths, 658 W
Willow, Enid, 0¥ T3T0h

ELECTRIC cars. conversion manuals. pars, supply
sources, niwsleters, The most complate E.V. Source §5.00
Parigrmance Speedway, 2810-D Algonquin, Jacksonwalle, FL
o




AUTO SUPPLIES & EQLEPMENT

START AMD CHARGE your dead battery withoul danger-
ol apariing Plugs into cigarette ighter sockets. Compact.
Texible 18 fool cable hor unexpacted emargancies. 329.05
1o: Stari-N-Charge Commodities, 3520 Burke #1632,
Pasadena, TH TTE04

DIRECTORIES: Secret Scanner Frequencies! Federal
Agencies, ic. Big Calalog CRE, Box 586-PM, Commadk, NY
11725

CB MODIFICATIONS! Frequencies. aliders, Fh, amplifiars,
bonks, kits, repairs, high-performance accessanes. Calalog
§2. CBCL Box J1500M, Phosnix, AZ AS04E

CABLE, WIRELESS AND SATELLITE
All New 1092 Edwnsa, Circusts, Tudn-Ons, Bypasses, IN-
CLUDES VT PLUS AND B-MAC BYPASSES. 515 95 Catalog
51 SCRAMBLING NEWS, 1552 Henel Butlalo, NY 14216
COD's (THE) B74-2004

CABLE TV EQLAPMENT

ALTERMATOR Generator  Febuiiding Book.  Price
Hedelund Enginsenng, 7505 Barkenling, Las Vegas NV
BE124

ENGINE DVERHAUL KITS: WHOLESALE CATALDG
£2.00 Engine Service Group, Dept. PM, Box 13053, Lensing,
M 4B301

TOUCH-TORQUE Latest wrench technology changes tires
in seconds ST8.85. Interworid Trade Exchange, Box 12
Richmond Hill, NLY. 11418

DON'T DRIVE WITHOUT IT. New, View Sale compact
claaning lool sprays. wipes, Scrubs. scrapes auto windows
in all seasons 30 cay money back guaranies. Send $9.95;
ELBE Enterprisas, 10290 Scripps Trasl #2X3A San Diego,
CA o213

LAMD'General Mobile Radios, CB's, Scannars. Radar
Detectons, Manne Transcavers, Aulo Alarms Calakog, §2 00
Rays, Box 14BE2PM, FL Wosth, TX 761170862

TOGOM, Jerrold snd Zenith Test Chips. Fully Activales
Unit. $50.00. Ovdors 1-800-452-T000. Information 1-310-867-
0081,

CONFIDENTIAL updated frequencies. DEA, CIA, FBI, Air
Force One, Presidential Limousing and more. Send §7.95
chack/Visa/MC or phone orders to 307-926-5373 ext. TSD
24 hours. Phenomena Electronics, PO Box 612
Washington, 0.C. 20015

GIANT MSCOUNTS ON CB RADIOS, scanners. radar
oelecior, antennas, all relyied mearchandiss. All major
brands. FREE calalog. 1-800-524-5588 any time.

T-TOP Carrer. Quick in-cal stowage 198282 Camarg
Firahird. Plans 510.00 T-Top Aack, AMC P.O. Box 33751,
WPAFE. OH 454330751

VENTED oil spoul 1or plastic oil boltles $4.95, second ang
frea Made In USA Timko's, 415 Johnson Ave, Denmison,
Dhia 44621

ANTHFTHEFT Winoow Etching System Fres Brochure.
CHAG, Box 544, Hasleit, Mi 48840

BICYCLES, SUPPLIES

RADICAL MEW BICYCLE SEAT guaranieses comibost! No
predsure, crafing. Eliminates prostae and ailbane discam-
lart B09-493-0666 Brochure Send SASE Boa 103 Browns
Mills, New Jersey (8015

MOTORCYCLES, MOTORSCOOTERS &
GO-KARTS

GO KARTS, Minibikes. ATV s Kits, Paris. Engines Lowest
Prices. Largesi Salection. B0 Page Catalog 5$3.000
Rafundebde Kart World Dept G. 1488 Mentor Ave.
Painesville, Ohio 43077

GO-KARTS: Everyining you'll need to know 140 Pages
5700 - KMAA, Bax 101, Wheaton, IL 60135

AIRPLANE, Hang Giider Design Brochure 5100 McCoy
furcraft. Box J, Swite 243, Menhattan Beach, CA 0268

BOOMERANGS! . .. . INCREDIBLE WETECH RETURNS.
FREE! [Musiraled Catalog Discovered. Amazing.
Boomeranghan, 1806-1 N 3na., Monnoe, LA T1201-4222

HOT AIR BALLOONS! BUILD, FLY 5 MODEL EASY. FUN.
INEXPENSIVE. PLANBOOK: S500. KRICK, BOX 2191,
TACOMA, WA 98407

REVIEWERS nhighly recommand: ~The Parafight Experi-

ence” powared parachule book, §16.70 Waltz Publishing.
Bow E068-W, Fall River, MA 02724

ROCKET BELT, Buikd. Fiy, Info 310000, Tecknico, Box 973,
Kalkaska, Michigan 49646

FLY CHEAP - No License - Build Your Own. Uitralight
Airplane Plans (2 Plames) $45. Brochuna 55 Simpsons, Rt 1.
Box 114, Fesk, MO B3940

SPALE & ASTRONALITS

TINY MATCHBOOK VIDEOCAMERA, Under 5200111 TV
Transmitters’! R/C Airborne Microvideo, Surveiliance! Cata-
log, 5300, SUPERCIRCUITS, 1403-E Baywew, Hormosa
Baach. CA 90254

SURAVEILLANCE-COUNTERSPY EQUIPMENT Transmii-
1ers, deteciors, phone security, night visson, MORE! HUGE
CATALOG 55.00 LE) Guardian, P.O. Box 906,
Dept. P, Salt Laxe City, UT Ba110

BUGGED? PHONETAPPED?T Fres Catalog Counter-Sur-
vaillanes Equipment teils you Feal! 1-800-T12-5000

LONG PLAY TAPE RECORDERS, 12 hours par cassaiie
Free Brochure. Productive Products, Bow S300@24, Norcross,
Georgia 30093

BUGGEDT WIRETAPPED?T Find ou! fasl! Countermea-
sures eguipment cataleg 1. Caprl Elsctranics, Bax 589P,
Baylield, CO 81122

INCAEASE YOUR CHANCES OF BECOMING A LOTTO
MILLIOMAIRE with “Systems For Fortunes” computer soft-
ware for 1BM PCs/compatinies. Specily 525735 disketta.
Send 5500 (ppd) check'money ordes to. LeaCa Software
Systems, PO, Box 310732, FEnL M1 485310732 Mich, Res.
add 4%, Aliow 2 wha for dilivary

DOS Tutorials & mose for your PC. $9.95 each (214) 315
2658

4,500 VIDED SELECTIONS! Catalog $3.00. Darobvy, Box
156PM, Kealer, CA 935300158

SATELUTE - TV

CABLE TV EQUIPMENT. Mos! types available Special
Oak MA5B £20.95, No catplog, 0D onders only. 1-800-822-
B955.

TOCOM Descrambling Chips. Onty 535, For information.
Call 1-800-T25-1198.

CABLE TV IN EVERY ROOM. Step by Step guide in wiring
your home lor cable ready TV's or VGR's. Easy Instructions.
£1495 H & H Improvemants, P.O. Box 36, Prior Lake. MM
55372

HELP Figuring the Cost of your Advertsamant 77
Calt s b 212-B45-21 87 or send us a FAX (212-588-5562) and
we'll FAX Back with a Price Quote

CAMPERS & TRALERSKITS, PLANS

172 TRAILER PLANS Matoreycle, Utdity, Car, Constiue.
tian - Strong, Streamiined, sasily buill. Component Mits
Catalog $4.00. [Relundabie). Tag-Along, Box 15107, Sabem,
OR 87308

BUILD YOUR OWM - Trave! Trailer - Fifth Whesalar -
Motarhome - Campers - Plans - Patterns - Kits - Catalog §1
Glen-L, 9152 Rosecrans, Box 1804/AVZ, Belflowss, CA
BOTOE, 310VEI0-E258

MWMI

BOAT KITS - PLANS - PATTEANS - AMERICA'S LARG-
EST COMPLETE LINE - 670" - Powerboals - Sailboats -
Trimarans - Dinghies - Housaboats - Hydropianes - Tunnel-
hulls - Duckboats - CanceaSinppers - Kayaks - Dories -
DISCOVER no dryrot epory boatbuilding - HUGE ILLUS-
TRAATED CATALOG 33.00 (Airmail $5.00), wmcludes Fres
Epoxy FiterglassSuppliea Catalog - Boak “Amateur Boal-
bullding”, 3600 - CLARKCAAFT, 16F Agualans,
Tonswanda, NY 14150

EVINRUDES — NEW 1801 Bargains - Top Brands . | all
glzes . 5200 handling Seall MeCubloch parts
Electra Manine, 810 Merick Road, Lynbrook. Mew York
11563

BOAT PLANS - PATTERNS - KITS - Unsurpassed sedaction
= TS5 - Hydroplanes - Canods - Mayaks - Rowingboats -
Duckizoats - Donies - Saliboats - Houseboats - Quickisimple
Stitchenglue. Tremendous savings' 166-page DESIGM
BOOK - $4.00 AIRMAIL. includaes Free "Boatbuiding Sup-
plies”  catalog. Manual” 2. GLEN-L, 152
Rosecrans. Box 1604PMZ, Belillower, CA 80706, 310630
G258

FREE DETAILS! INSTALL IT YOURSELF| Complate sys-
tams, upgrades. Orbitek Saiellite Communications, Box 264-
ME, Bohamia. Mew York 11T16-0264. (516) 589-1282

FREE 24 PAGE SATELLITE BUYING GLADE. RSCOUNT
PRODUCT PRICES. SATMAN (BO0}-4T2-8628.

SATELLITE HANDBOOHK, Everylhing Coversd, Satisfac
tlion Gi beed 58.00. Handbook, PO, Box BTR, Trinity, NC

ANTIGRAVITY, Enesgy Expenments, 170pp 5§12
Paraciste. Box B55, Provo, UT B4G03

HOVERCRAFT

2T

26' ABEAGLASS CRUISERS 59995, Buy hulls direcily
from the manufacturer and finish the intenor yoursetl
Comes assembiled wilh windows. sepfic lank and gas tank. §
year siructural warranty. Other modets available. For infgr
mation Package Send $3.00 1o; TCS FIBERGLASS BOATS,
13 Northern Blvd., Alany, NY 12210

QUTBOARD Crankshafis Febuilt Like Nes In Siock 45
Yoars Experience 1{B00IZZ3-T661

CANOE PLANS - $1200 Light Weight, Easy to Buid

FREE Calalog - Lowest prices world wide SKYVISION,
1022 Frontier, Fargus Falts, MM 58537, (BO0)334-8455

LARGEST Howercralt Catalog 5500 Relundabie GPL.
2888 Cormovant, Detray, FL 334441068

DEALERSHIP information §11, Kits. VW Plans. Meoleric.
Tarre-Haute. Inciana, 4TB0T-Z384, (812) 234-1120

QUIET Mew Fast Hovercraft. Catalog 52 Box 281M.
Cordova. IL 61242

SKATEBOARD HOVERCRAFT, Video 51995, Pians
51985 Tecknico, Box 873, Kalkesxa, M| 48646

HOVERCAAFT Plans - Publications Catalog 32.00. LAM,
Box 27655, Lansing. MI 485806

FREE Howercratt information covering plans, kits, manu-
fectured craft. Foreign 55, HCA. Box 908, Foley, AL 36536

CB'S, RADIO & HAM EQLERPMENT

POLICE-FIRE SCANNERS. CB's. MARINE ZWAY, ANTEN-
NAS. HPR, BOX 15224PM, DENVER, CO BO218°

STERED, CASSETTE TAPES, ETC.

VIDEOQ TAPE REPAIR KIT $3.95 plus $360 shipping and
handling, kil comes compleis. Salislaction guaraniesd.
Martin Sales, Box 1368, George Wesl, Texas TBO22

Inexp e Dismondback Enferprises, P.O. Box 31, Wasi
Latayetta, Ofheo 43845

RESTORE codor, gloss to your boats gelcoal Delailed
instruction manual. $5.00 Baycraft, 1345 Byberry Rd
Bansalem, P4 158020

SWIMMING POOL, SPA &
POND EQLEPMENT

TV, VIDEOS & VIDEO EQLAPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REGUIRES STATION
AUTHORIZATION.

DESCRAMBLER KITS. Complote cabla kit 544 55 Com-
plote Sateline ki 4095 Add 5 shipping. Free Brochum
Summit PM, Box 489, Bronu, WY 10465

CABLE TV CONVERTERS. Jerrold, Oak, Scientific, Atlan:
tie, Zenith and Many Othérs. “New ' MTS Stereo Add-On
Mute and Volume. |deal for 400 & 450 Cwnars: Visa, MG +
Ampx. 1-800-826-T623. B&B Inc., 4000 Beau-O-Rue Drive,
Engan, MK 55122

1 H.P, JACUZTI PUMP 1 or 2 Speed B0 GPM's (@ 30' Head
514800 1-800-659-6274

POWERFUL Muscles Fastl! Frea Gift! Wrile: Hercules.
1223 Borg-M. Temparance, Mich. 48182

BIGGER, More Powarful Muscles - laster'! Free Booklat!
Universal, Box 66844, Detroit, Michsgan 48240
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GUNS, DECOYS, HUNTING

HOME CRAFTSMAN

OHLABORMA AMMUNITION COMPANY BUY DIRECT AND
SAVE Many popular calibers: rimfire, centerfire-handgun
and rifle ammunition. For frea price list and orderng
intormatssn write o call us: 4310 W. Rogers Bivd,, Skatook,
0K T4070. (91E) 396-3187.

BRIGGS, TECUMSEH, KOHLER Also, parts, tools, etc.
Tremandous Descounts. Free Price Brochure: Engines, P.O.
Box 166-PM, Ashiand, MO E5010.

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT, Guar-
antesd. Catalog 52.00 (Refundable). Camalot, Dept. 44, Box
65, Bristol, Wisconsin 53104

ELECTRICIANS! Pipe Banding Simplified with our New
Protractor, 52195, Money Back Guarantes! Tumer Tool,
1388 Saratoga. Grover City. Calfornia 83433

MACHINERY, TOOLS & SUPPLIES
EMCO Maier Compact 5° Lathe Package. Catalog §1.00.
Blue Ridge, P.O. Box 536-V, Hurricana, WV 25526, (304) 562-
3538

HOBBYISTS improve your LATHE with the ultimate tool-
post system! KAF, Box TBIC. 50 Joseph, MI 49085, 515-429-
TS0

BANDSAW BLADES, Any Siza. Froe Gteratura. King Saw,
E541 Tidewatar Driva, Norfolk, Virginia 23509

STEEL, Aluminum, Brass—3Sheel. Bar, Shop Supphes,
Fians. Write: CEL RR1, Box 163, Cameron, IL B1423

RAIED WOODEM PLANTERS. Garden standing nol
knealing. Instructions §10. Backyard Innovations, Box
431671, Houston, TX T7243-1671.

TIRED OF LOW WATER PRESSURET Ways to solve il
sand §4.00. W. Stelter, Rite. 3 Box 3129, Pearland, Texas
77581

FULL-S7E PROFESSIONAL PLANS Catalog $3.00. Over
200 plans for building fine fumiture. Furniture Designs. Inc.,
CP42, 1827 Eimdale Ave., Glemview, IL 0025

“GETTING STARTED WITH PVC PIPE FURNITURE." Ca-
sudl, Box 208, Tewksbury, MA 01878

BARGAINS GALORE Seling Uniqua, Ouality, Hard Ta
Find, Specialty Tools For The Craftsman And Hobbast
Safigtaction Guarantesd. Free Catalog. imperial Tool Comp.,
P.O. Bax 30, Keypart, New Jersey 07735

TOY¥S of wood, Free info. Tarjany Designs. Bow 8846,
Calabasas, CA 81302

KEEP thal goor open till you want i ciosed! Ingxpensie
npwly designed hinge accessory offers simple. easy to install
sotution, Order today! Send check or moneyorder Tor §4.50
sach plus £2.00 shipping handling 1o Koatrol-A-Door, PO,
Box B4BY. Ft Wayna, Indiana 46808

REHAB wood windows! Till Sash Balances modarnize
your old windows. Easy inglallation, sconomical. Marflex
Corp., 7959 Grand Dept. P, Ebmwood Park, IL 60835

SWIMMING POOL PURIFICATION SYSTEM. Cappen
Sitver lonization 507 savings. 568000 Free brochuse.
Purification Systerms, P.0O. Box 12201, Lake Park, FL 33403
(708) BE5-2436.

PLANS, BLUEPRINTS, PROJECTS

PLASTICS

COMSTRUCT your own hot tub. Clear shép By step plans.
As seen in BHAG magazine. $9.95 Check or M.O. Aztech
Design, 2001 Claiborne Circle, Des Moines, lowa 50322

RECORD UNDERWATER ADVENTURES! Universal Un-
derwater Camcorder Housing. Surface ar Scuba Depths.
Inexpenaive, Easy Construction. Detaided Plans §12.95 Kita
Available: LEE ENGINEERING, 6353 Waldo, Detroit, M1
48210-2818

“HILSCH TUBE™ Lathe Project. Separates hot-cold com-
pressed air, —15°F, 6 long. Mo moving parts. $6.95. Pointe
Wesl 6M2. Box 265 Walled Lake. M| 43390

ENTERTAINMENT BAR, Plans fo buwild rolkng bar for
house, aparimant. §12 95, BLF Designs, Box 1646, Troy, NY
12181

FOUNDRY SETS ies, Brochure $1.00. Pyramid
Products, 3736 5. Tih Ave. D-PM, Pnoenix, AZ 85041, (B02)

2TE-5365

LUMBERJACK chain saw sawmills- powar-fead. Brown
Engineening, Box 40, West Point, CA 85255

LATHES - INDUSTRIAL HOBEY FROM 5350100, METALS,
SUPPLIES. LARGE CATALOG 52.00. CAMPBELL TOOLS,
2100-0 SELMA RD., SPRINGFIELD, OHIO 45505, 1-513-322-
8562

LOG SPLITTER- Send $15.00 for detail plans o Forrest
Grove, P.O. Box 2006, Watsonvilte, CA 950772008

MIRACLE HOIST 2 People Can EASILY Hoist 18' Wall
Sections 28° Trust FAaflers. Cost Appro, 525000 Simple
Constructions Plans $19.95 + £2.05 5H. Write Way, Box 676,
Gresnville, M| 48638

BEVEN portable shop equip. plans rouher tabie, mitre saw
tabie etc. $11.95. LM, Barnes, Box 4426, East Lansing, Mich.
ARA2E

4" METAL Culting Lathe $121.70. Taig, 12418 Mightingale,
Chandler, AZ B5249

ROBOTIC HAND sagy 10 build, very strong. Send $5.00 for
plans to: Aod Likey, P.O. Box 10363, Lancaster, PA 17605
0383

FREE ENERGY! Fuekless Motors and Ganerators. HAA,
AEP, Bowling Green, MO 63334

ELIMINATE COSTLY ELECTRIC BILLS, Supply wour own,
with an Independent Enéngy Linet. o 8500 TOSS, Box
13088, Tarmpa, Flonida 33681-3068,

PORTABLE BEACHCAMPING TABLE EASY PLANS
55.00. Mark Easler, P.O. Box 35375, Greenville, 5C 29616

PADDLE BOAT CART using PVC, easy launching. Plans
S12.55 Melson Fabs, Box 277, Beaverion, Ml 48612

KITCHEN CUPBOARD ORGANIZER: Easy pull out access
o grocaries, utensils. Completa plans with pholos. $5.00. AP
Aszociates, G844 Lindsley Ave., Andover, OH 44003

SOLAR & ALTERNATE ENERGY

SOLAR Colleciors You Construct. Send Stamp. 10809-
PMF Haywenhurst, Granada Hills, CA §1344

SIMPLE CABINETS with sturdy movable sheles. Sheles
up 16 four times stronger than pine. Plans and suggestions
£10.00. Phiip Ayan, Dept. PM, Box 4526, Petaluma, CA
G055,

PRODUCE YOUR OWN POWER! Solar eleciricity al wlility
rates! Efficient Edison cell storage. Duality imveriers. Info
£1.00. Design'Catalog $5.00. Energy Oplions, 1755 Coon
Ad.. Aspers, PA 1T304, T1T-87T-6T21.

NEW! BUILD AMAZING LIQUID PISTOM ENGINE from
pipe fittings. Easy plans, Free information. ABCO, Box 306
M8, Saminary. M5 33479

GIANT SOLAR PANELS $44.00 EACH! Excedlent Prices’
Solar EquipmentAccassories. Free InformationS.ASE.,
Catadog $3.00: Pak Rat Electronics, Box 630073, Houston,
TX TT268. (713) 893-0313.

AMAZING SOLAR Dynamo radio. Powered by solar. hand
generator, AC, or batteries. 51985 + B.00 P&H USA
Enterprise. P.0. Box G688, Janesville, CA 36114

FREE generated slectricity for homa, sell excess. informa-
tion $5.00. BHA, 7632 5. USI Port 51 Lucie, FL 34952

FREE FUEL, use water as fuel. Convert any carburated
engine, pallution fres. Plans §13.00. Energy Concepts, Box
B46, Olean, NY 14750

ALCOHOL FUEL rmake from your solar siill. Free detalls!
BMAA, Box B75, Depl. PAIBEZ, Empora, KS B6B01-0875

ABSOLUTELY MO MOVING PARTS! Easily Built Percolat-
ing Heat Engine. Inexpensive plumbing materiats. Details
$1.00. Moris, P.O. Box 48, Win, Mh 56688

HELP Figuring the Cos! of your Advertiserment??
Call us at 212-848-3167 or sand us a FAX (212-586-5562) and
we'll FAX Back with a Price Quabe.
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BUILD A TABLE SAW! Write: APS Plans, P.O. Box 10338,
Depl. PME2, Blacksburg, VA 24062-0008

HOT TUB 4 adults, sell-contained, easily built plans
£11.95, frea details 1-800-457-T357 kils avaiatbe.

WINDMILL Lovers! Easify Bulld Baautiul, Faniastic, Eight
Foot Diamater Sailcloth Windmill. Under $50 00Four Hours.
Architect’s Plans: $5.89. "Windworks', P.O. Box 9474, San
Diega, 92169-0474,

AMATING VORTEX LAMPS. Unigue shape, tableiop 1o
owar 12" incandescentfuorescent designs, $11.00 Free
piciure. Brian West, 47000 Warm Sprngs Boulevard, #5158,
Frement, CA 34539

PASTA MAKER PLANS $3.00 Materals Under S20.00.
Simple To Make, My Granamather Usad One For 35 Years
Sports Uniimited, P.O. Box 38028, Denver, CO B0238-0028

FREE ELECTRICITY Plan's $8.85 O'Sullivan Associates,
1607 Chastnut Ferry Rd #1104, Camden, 5C 230B0

CASTOLITE Ligquld Plastics. Crystal clear, codors. For
casiing, embedding, coating, fitarglassing, repaining and
reproducing with our Mold Making Supplies. Catalog $2.00.
CASTOLITE, Dept. 22G/PM, 4915 Dean, Woodstock IL
BO0HE.

RUBBER COMPOUNDS, technugues. Make masks, molds,
toys, parts. Catalog. §1.00- Handmade, Box 16713 (AB),
Mamghis, TH 38186-0713

DO IT YOURSELF

PROFESSIONAL YCR HEAD CLEANING. For detailed
instructions and kit, send 5550 to: AVA Elecironics, P.O.
Box 6447, Honolulu, HI 96818

ROACHES, EARWIGS, Ants. Learn whal the pro's know
and save 5. Home Pest Control Manual. 59.85. B and J
Markcating. P.O. Box 3. Kanaville. IL 60144

ARROWHEAD Making. VHS $2895. 5H §3.50 Commans,
Box 5012-M, Central Point, OR 87502,

IN-GROUND SWIMMING POOL KITS including 1 horse-
power pumg and filter, Litetime Warranty, from §1.995.00,
501-T58-G046 collect,

SALTFRESH WATER STILL, Simple'Cheap, Pians M.OQ.
£10. M. Benjamin, PO, Box 48052-150, Los Angeles, CA
S0045

COMNCRETE IDEAS colored, stylish homemade step-
ping stones, borders, landscaping | . . Easy, monay-saving
plans. §10.00. JWF Enterprises. Box 33, Myra, TX 76253

2 = 4 - Workbench - Simple instructions - §3.50. Weakend-
Workshop, 978 Hoosick Rd.. Troy, NY. 12180

BELT BUCKLES for coins. stones, jwalry mountings, cut
stones, chock works, Wholesale calalog 25¢ Eloxite, Box
723, Wheatland, Wyoming 82201,

SAVE MONEY Major Home Applance Repair Videos. Free
Brochure 1-800-256-TAPE

SAVE WATER: Shar-A-Showar Dual Showerheads. Plan/
Ingtructions, $10.00, SASE; Grevas. Ate. 1, Box 2T0-1A, Hays,
N.C. 20835

APPLIANCE REPAIR TRAINING VIDEQ Talls Al 539 685 -
5350 5H. Resale House, 810 W, Bth Awa., Chico, CA 55528,
1-B00-154-4838,

ARTS, CRAFTS, SUPPLIES

BURD cigcks for profit (cos? wnder 3800 each!). Qur
vidi0s show you how! Wholesale clock catalog 53 00 (cradit-
o] contains owver 1500 items! Sieebar, P.O. Box 463-P.
Andover, NJ OTE2-0463,

SGETTING Started in Stained Glass,” $1.00. Whitlemore,
Bon 20857, Hanover, Mass. 02339

CLOCK WORKS, beading supplies, rocknound supplies.

baft buckles, cut stones. Wholesale catalog 25¢. Eloxite. Box
725, Wneatland, Wyoming 82201,

MAGIC TRICKS, JOKES,
VENTRILOQLASM

PICHIC table plans hexsgon shaped 3500, L. Fox, Box
147, Custer City, PA 16725

CUT &4 WIDER PATH BEHIND YOUR RIDING MOWER with
your push mowaer by atiachment. Plans £11.00. J. Sowell,
3468 Qg Medina Ad.. Oakfield, TH 38362

BLUEPRINTS: Complade sat of working blueprints. Colio-
nial, ranch, high ranch and capa. 545,00 each, Specity plan.
545, P.O. Box 619, Medfcrd, New Yark 11783,

VENTRILOQUIST Supplies, Instruction  Information
FREE! Dummy Catalog 52 00. Maher, Box 420-PM, Litteton,
Colorago BO180.

FREE! World's Leading Novelty Catalog. 1600 Jokes,
Tricks, Science, Sporis, Hobbies. Johnson-Smith, F-01,
Bradenton, FL 34206-5500

AMATING MAGIC. Sensational Jokes FOUR Funpacked
Super Catalogs £3. Huey's, POB 506, Wallis, TX T7485

BUILD your own HEGUALITY SPEAKERS, WITHOUT the
HIGH COST, Just 5395 ncl ship. lor easy 1o understand
ingtructions - incl. disgrams. J A Recker Enterprises, 21150
Hawthorne Bivd, Suite 106-180, Torranca, CA B0503

COPY MACHINE COMEDY: 150 pages of the best car
toons and jokes ever circulated in an office or workplace.
m‘gnﬁﬁpmmmn:mmmm.m
Ind. 4651




HOBBIES & COLLECTIONS

COLLECTIBLE Decanters, 10000+ In Stock. Wildiite,

Eh-.ﬂurmﬂwn. Mary Omners. Price
ListGuidta Te ml\im Foss Company,
1224 Washingion. Golden. CO 80401

DECALS, EMBLEMS, PATOHES
CUSTOM EMBLEMS, PINS, DECALS,
Frea Lowest Preces. Siadri, 5TP Leroy 5L,
MY.C. 10014, (217) 828-2293

SMILE THE RECESSION WENT TO JAPAN Bumpar Stick-
#r. Send S200 RS Services. PO Box 1484, Summit,
(0702 Hah

EMBLEMS ENAMELED PIMS your design. AT. Patch, Am
18 Box 682, Lirtteton, N.H (3581

ANTIOUES, RELICS, INDIAN GOODS &
CLETIOS

FREE Lisi o Sersoyus Collsctors. 300,000 Inglan Artitacts,
Spears, Pots. 50,000 Minerais And Foasits. Caddo Trading,
Bon BEO. Murfreesboro, Arkansas 71958

LOCKSMITHING, Universal School of Master, Correspon-
dence and Shop Traineng, Box 214652FM, Sacramanta, CA
a5a21

PARALEGAL GRADED CURRICULUM. Appraved homa
studty. Most siordable and comprehensive. 100 years ol
legal training. Free cataiog. (800) B26-5228. BLACKSTONE
SCHOOL OF LAW, P.O. Box 871449, Department PR, Dallas,
TX T5287.

FULLY APFPROVED UNIVERSITY DEGREES! Ecanarmical
nome study for Bachelors, Masier's. PhD., FULLY AP-
PROVED by the Calilornia Supenntendent of Public Inatrue-
tian. Prestigious feulty counsels for indepandent study and
Ile expadience cradits (5000 enrolled students, 400 faculty)
FREE INFORMATION—Richard Crews MO [Handard),
President, Columbia Pacific University, Department 2EB6,
1415 Third Strest, San Rafasl, CA 94801, Toll fres- (B00/227-
0119 California: (BO01552-8522; or (4151455-1850

FREE COLLEGE TAPE External Degreas BusnessPublic
Adminisiration Law Graduate - Undergraduate Financial
Aid (800) TS8-0005 Extension 617, LaSalle University,
Mandavilie. LA 704704000

NONRESIDENT UNIVERSITY DEGREES. Bachalor's, Mas-
ler's, Doclorates. Accredited., imexpensiva, fast, Cradit for e

FREE gift with first purchase U5, approval and wani st
sarvice. The Stamp Botique, PO, Box 456, Madman, NJ
07840

FREE sampis plus calalog. Jeflenes, 3480 Middiebalt,
West Bloomfeld, Ml 48123

50 DIFFERENT Ciid LIS, batween 1881 and 1835 -§1.00. Ed
Aoush, Bax 3734, Mansfeld, Ohio 44807

0D US stamps on approval Sherman, Box 15385E
Pritadsiphia, PA 18111

UNITED STATES 10 Mint Commaemoratives 10e, Appnow-
als. Cornatta, POB 1509-M, Lake Placia, Florida, 21852

FOUR Foresgn sets 25¢ Aequest approvals A.G Sales.
Box 1065-M, Jamaica, NY 11431

200 World Wide 50¢. With Approvals. Kloster, 41684 S2nd
St., San Diego. CA 52105

PLAYS, SONGS, MANUSCRIPTS

#1.20000 Cash Prize Posms Wamed For New Songs -

Aecordings - Publishing. Broadway Music Productions, Box
Ta38-PM, Sarasola, FL 34278

ACCORDION Top Brands, Cordowox, Buy Direct Troman-
dous Descounts. Trades, accepted. Free brochura. PM,
Accondion-0-Flama, 16 Wesi 19th Streel. New York, NY
10011, Phone 312-67 59085

repairs, iretes. credit cands. Castiglons, Box 405, Warren,

Mi 48080, Catatogs 313-T55-6050—800-325- 1632

INSTRUBMENT Kits! Build Appalachian and hammanod
duicimens, banjos, mandoling] sven harps, harpischords.
Free Catalog. PM Hughes, 4418 West Coltex, Denver, CO
BO20d

SCIENTIFIC breskthrough. Permamend pimple cure! Tri-
pl& your money back Guaranbes! $3. Lauers, Depl-08 Suite-
5, 424 N. Main 51. Waupaca, W1 54881

o e, From sixisen bookiet. Or. John Baear,
Costedoat & Bear Book Sales, PO Box B26PW, Banicia, CA
84510, (BOD) 8358535

BE A LOCKSMITH. Moneymaking Career Opporiunity
Send lor a Free Book 1o the Locksmithing institie, Dept
I10-062, Fairfiald, W) 07004

TERMPAPER assisiance. 19278 papers avaslabse’ 306-
page calalog—rush 52.00. Research. 11322 idaho. #208MK,
Los Angeles S003S Tol-Free Hotling: S00-351-0223
[Califomia- 310-4TT-8026)

BECOME & PARALEGAL, HOME STUDY. FREE CATA-
LOGUE. B00-362-7070 DEPT. LG12T.

AVIATION MECHANIC TRABNING. FAA Cartified Program,
Housing Availabhe. Encn while you learn, We provide siuden
job placemeni assistance. Two locations in Texas. Call
Today! B00-6TE-0TO0 xt. 0E0300

HOW TO CLEAN YOUR VCR. Complete instructions. Save
money, avoid costly repairs. £5.95 Clilt's, Box 235, Algona,
boweis 50611

PIAND TUNIMNG PAYS - Puana luning - Electronic organ
sarvicing, Learnad sasily ol home, Fres bookiet. Niles Bryant
Schoal, P.O. Box 19700, Sacraments, CA 95818

CALL Gather, Be Fruitiul
Lekeland. Fla 33803

1708 Fresgricksburg Avae.,

LEAAN Elactronics By Videotape Only $10.00 Enterprize
Elacironics, P.O. Box 551327, Dailas, TX 75355

OPEN DOORS! AA BEA, MBA degress Markating, Man-
agamenl. Business, Paralegal. Southerm California
University, 202 Fashian-PM, Tustin, CA B2680. (800) 477-
2254,

OVERSEAS, To $1000 Dasly! FREE list. ZINCPO, Box 585,
Dearbarn, M 48120

EASY Work! Excallent Pay! Assambile Products Al Homa
Toll Free 1-800-46T-5566 Exi. 5038

GUARANTEED WORK| Assemble sasy products at home
Excellent income’ 1-800-3T7-6000, ax7030

1,000 WEEKLY! Assemble products! Easy money! FREE
DETAILS! LSASE: SMS, Dept. PM-D., Box 610, Cordova, T
36018-D810.

329 5D Weakly Assembling Our Producta Al Home. 1-800-
AX3-3204 . . . (510) 4332-3514 [messnge).

OVERSEAS .. 530000 - 578000+ Free Report!
Employment, Box 5730-A5. Lighthouse Point, FL 33074

LAW ENFORCEMENT JOBS. 517 542585 8824yr. Police.
Sheritt, Siaie Pairol, Cormeclional Officers. Call (1) 805582
BOO0 Em. K-20024

h Regaiened
Atorpey, LS Palert regsimaiion 26755, 171 Sibwed Lare,
Syoaset, Mew oy 11790 Outsoe USA [516) - 3677777 -
A (516} - GB2-ZTET

PATENT AND DEVELOP Your invention. Regestered Pai-
ent Agent and Licensed Professsonal Engineer. Sand for
FREE PATENT INFORMATION Every inventor Should Have.
Richard L. Millar, 12 Parksiga Drive, Suite-M, Dix Hills, NY
117464879, (216] 4894343

PATENT IT ECONOMICALLY] Froe details. Licensed since
1958 Ranar Associnles, 2008 Fondulac. Richmaond, VA
a3

INVENTORS! Can you patent and profit from your idea™
GCall AMERICAN INVENTORS CORP, for free indormation
Senving inveniors since 1975, 1-800-338-5658.

INVENTORS: Free information on oMering your invention
for sale, Kessiar Sales Corporation, C-5-FIL, Framont, Ohio
43430

INVENTIONS, ideas, new products. We submil to industry,
Cail 1-800-2884DEA

ACCUSEARCH Specializes in Thorough, Prompt, inss-
pensive Patent Saarches. 1-800-993-5488

REGISTERED PATENT ATTORMEY. DA Mattesinngs
Frew Information. 1-800-866-T5T7

INVENTORS! Your lirst step i imporiant. For FREE
advice, call ADVANCED PATENT SERVICES, Washmgion,
DC. BO0-458-0052.

WORLD WIDE COLLEGE OF AUCTIONEERING, INC. (10r-
mdly FRaisch) Tesm soon. Free calalog COL. GORDON E
TAYLOR, Box 949, Dept. 18, Mason City, 1A 50401, 515423
5242

DETECTIVE Home Study Course, Fres lapsd pin, carifi-
cate, graal future. Professional investigator School, Dept.
CP, P.0. Box 41256, Los Angeles, CA 90041

JOB HUNTING? Write n mora parsuasive
cover letier. Send 5885 to: WADCO, P.O. Bnu!'BS\.HmfIbnn
MY, 13348 NYS Resicent Add Tax

MAKE & Thing .. . Make & Living . . . Study INDUSTRLAL
DESIGN TECHNOLOGY and bring your ideas 1o Iife. Learn to
probilem-sobe, sketch, rendar and design. Deveiop models,
credte prosthetsc appliences. Bulld your fulure in movie and
thaater special afiects, 1oy and product, axhibit, ransporta-
lion, fumiturafictune, architeciural and amusamant anviron-
mental design a1 THE ART INSTITUTES OF PITTSBURGH,
FORT LAUDERDALE, SEATTLE OR THE COLORADOD IN-
STITUTE OF AHAT.

FOR INFORMATION, WRITE
526 PEMM AVENUE, DEPT. B2. PITTSBURGH, PA 15222
OR CALL 1<800-525-1000.

FREE CAREER GUIDE. Earn more money with Sucosss
Proven  Cormapondence Diploms Courses. Granbon
Irstitute, 2834 Adelaicde Street, West Toronto, Canads. MEH
1Y3

HIGH SCHOOL AT HOME, MO CLASSES. LOW MONTHLY
PAYMENTS. INFORMATION FREE, EST. 1807, CALL 1-800-

SUCCESS THROUGH INVENTING 51500 Increase Co.,
1507 E. 53rd, Suibe 185, Chicage, IL 60643

ELECTRONIC patentirademark searches, invention ad-
vice, Registered Patent Attarneys 1-800-3334DEA

FREE prilection forms and information kit Affiliated
Inventors Foundation, 1-800-525-5885

ALL Mow ideas/Products Frea patenting. dewelopmant,
and Beansing package, call Davison & Assaciates 1-B00-677-
8382

INVENTORS BEWARE: Do's And Don'ts $10.00 DD, Box

E. S6TH §T., CHICAGO, IL 60637, 1803, Clintan, 1A 52733
INVEWTORS! DON'T BE CONNED| UNBIASED INFORMA-
EMPLOYMENT INFORMATION TION: 1-000-092-8354. 24 HOURS!

HOW POWERFUL FOOL STUNT GETS YOU NEW OR
BETTER JOB. Proven Ousds Guaraniesd. Free Detmils
Childques: - EB, P.0. Bax 182, Huntingdon Yalley, PA 19006
01a2

RAESUME POWER WORDS. Create strong, winning re-
sumas. |nstructions. 5300, Glorien Press, Box 34851003,
Kont. WA 88002

FREE! Posial Jobs Information Package! CPC, Box
TGP, Lalayefie, LA TOS02

F100.00 Dailyl Homeworkera/Distributlors Nesded. Intor-
mation - SASE. Box 20411, Shaker Haights, Onio #4120,

HAVE AN IDEAT INVENTORS for FREE INFORMATION
PACKAGEFREE REVIEW, call FREEDOM MARKETING
INC. B00-832-4298

S2430.99! ATH MONTH ROYALTY from my MEWEST
INVENTION. Loam my "PROVEN SUCCESS" mathods!
FREE DETAILS-SASE PERSOMNAL GUIDE-31200 Baenn
Pittrman, Freaman Street, Rutherordion, NC 28129-01062

IHYENTORS! FINALLY THE TRUTH! One hour audic tape
Protect yourses!! Check, money order $18.95: KIMTEK. P.O.
Box 136, Onleans. VT 05860

[Continuesd on naxt pags)
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FOR INVENTORS
— L T B

PRINTING PRESSES, RUBBER STAMP
OUTFITS

INVENTORS' Digest. Since 1985 The irveniar's Magazinet
$20vyr. 1-800-525-5885

BREANTHROUGH wdea protechon mathod! Avoid np-offs!
Mever divulge ideas! Save thousands! Bookist sxplains,
sand $4_ invenior Assistance, 4525 Airwest. Grand Aapids.
M 42512

AFFORDABLE PATENT SERVICES ideas dewaloped,
saprches parformed and applecations prapared. Work with a
Apgisterad Patent Attormey and formar LS. Patent Examiner
o protect your inwention. FREE Consultation 1-800-
ZHINVENT

PATENT SEARCHES, FREE Details. PatentFinders, Swile
1858, 3220 N. Street, N'W., Washington, D.C. 20007

INVENTORE: if you hawe an invention for sale or license,
wrile for free bookist explaining how wa can help you
Kessier Sales Corp., C-5-IW, Fremont, Dhio 43480,

INVENTORS: Call TLCI for fred informatssnirvenions
Newslpttor. 1-800-468-7200 24 hours'day - USA/Canada

BARCO Type Foundars. Type and Pubber Stamps cats-
Iegus. Mail £2.00 mfundabls on fost arder, PO, Bax 1011,
Bensenyille, 60106

HYDRAULIC JACK REPAIR MANLUAL, CATALDG 510,00,
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TENAS TASH-415T

RECYCLE METALS. NO, NOT BEER CANS! Easy S50
weakly! Free information, Recycior. Box 681804, Franklin,
TH IT0EE-1804

TYPE for printing and stamps. Catalog 52 00 deductibia,
Quaker City Type. R.D. 3. Box 134, Honaybrook, PA 18344

PRINTING Presses, New and LUsed Supplies. List 51.00.
Turnbaugh Printers Supply, Mechanicsburg, PA 17055

BEST BARGAINS, FANTASTIC GIFTS, FREE CATALOG
WRITE: MICHAEL K. ENTERPRISE, DEFT-05, ET8 SPRING
VALLEY AVE. PARAMUS, MJ 0TES3-6118

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewelry, Gold Teeth, Rings,
Diamonds. Waiches, Sitver. Platinum. Mail Articies Today
Frea gift with Informatan. Chicago Gold & Precious Matals,
13 Soutn Wabash, Dept 1058, Chicago, 60603

INVENTORS - Eureha Solutions pays o showcase patent-
ed or palentable imventions 1o iIndustry. Free informatan
1-800-547-TRES

INVENTIONS DEVELOPED & MARKETED, Licansed Pro-
{esaional Patent Development Enginser, U.S Patent Office
Former Examiner. Manulaciurers Represenmiative, Suite
3815 PM, Woabkearth Bidg., Mew York, NY 10279

REAL ESTATE & FARMS

COUNTRY REAL ESTATE CATALOG—Lnited Mational's
HEW 200-page catalog features the best bargaing in country
real estale across Americal Wilcemass lands & retreats.
tarms, ranches, historic homes. waterfron! proparties &
more. Send 5510 UMITED NATIONAL REAL ESTATE, 4700
PM Bellewwew, Kansas City, MO 84112 or call 1-800-895
1020, Visa™MC accepted.

GOVERNMENT HOMES from &1 [U mpair), Delinquent tax
property. Repossassions. Your armea (1) B0S-962-8000 Ext
GH-20024 for currend repo list,

NEED HELP Figuring the Coat of your Adverissement??
Call us ar 212-649-3167 or send us a FAX (212-586-5562) and
we'll FAX Back with a Price Dusie.

BUY IT WHOLESALE

BELTS, Buckhas, Hal Tacs, Jewslry, More. Compilate lina
fast sellers. Big Profits. Complate dealer sef up. Color
catalog 31.00. Anchar, Box 3358-FMA, Nonh Provioence, Rl
o2e11

VACUUM CLEANERS "Discount Prices New Rainbow
§699 65, Wirby, Fitter Quean, Tri-Slar, Panasonic, Royal,
Oreck, Detadls: ABC Vacuum Warehouse, 8720 Burnat-PM,
Austin, TX TATET. (512) 458-TB43

ROLEX PRESIDENT/SUBMARINER Aeplica Watches Top
Quaality. Wholesale Prices. Brochura. 1-800-553-4334

CLOSEOUT Jewelry & Craft Supplies (Catalog 20e)
RAoussals, 107-1631 Dow, Arlington, WA 0@174- 7195

FREE Aviator Sunglasses, 52 00 Bhapping. VWS, P.O. Bon
15288, Gainegville, FL 32604

ENCYCLOPEDIAS, VACUUMS. 50% discownt Satwsfac-
fion guarariesd, catalog 51.000 Hoffmanns, 2445 Morth
T2nd, Waluwalosa, Wisconsin 23213

EARMN MOMEY salling Gokd and costume jewedry, rings,
walches-Buy Direcl. 130% Below Retail Catalog 5100
Anka-PAL, 40 Freeway Drive, Cransion, RI 02920

TAKE NO CHAMCES, Deal with oidesi, most refable firm
in old gold business. Established in 1934. We buy Gold,
Sevar, Platinum. Diamonds, Highest Cash. Free: informa-
tign: Aosa Industries, 29-A East Madison. Chicago B0602

PLIAMO Tuning guickly learned with home study courses
Diploma granted Amerdcan Tuning Schoal, 17050 Teller
Drive, Morgan Hill, Calif. 95037,

$352.00 From Square Fool Plywood. {Huge Demand)
$1.00 (Relundable) Woodwin-PM, POB B58, Bndgewaler,
Mass (2324-0859

LEARN Sewing Machine Aepaiting. Men, Women
Lucratne Profits. Gressin Comrespondence School. Box
5104, Spancer. lowa 51301,

VEMDING MACHIMES. No seling. Aoules esfn amazing
profits. “Big Calalogue FREE. " Parkway Corporation. P.O
Box Z77 PMB, Temonium, Mandand 21094-027T

NEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%
PROFIT. Froe information. Growbiz. Box 308-MS, Seminary,
MS 34T

TAKE PICTURES for prolil Camera Venlures, Box TT1,
Lamar, CO B1052

MAILORDER Books. 1.000% Prolil. Selecico, Box 1140,
Clearwatar, FL 34617

500,00 FROM ONE SACK CEMENT! FREE Picture Proof
BRNCO, Box 1092-M, Hesperia, CA 92345

BURIED TREASURE - Sensilive eguipmant allows local-
ing from distance. Brochure fres. Simmons. Box 10057-MA,
‘Wilmingion, NC 28405,

FREE information Starier & Altemator Rebwiding. Box
42, Seymour, TN 3TB65

FREE Brochures. Repair Air Conditioning, Refrigeraton,
Gas Heating. full siructions. Doolco, Inc. 11282
Goodnight, Dedias, TX 752249, 1-800-866-COL0.

PLASTERCRAFT ... Proliable Home Business 3000
Moids Available. Details. Lynnetie, 6251C Mentpark, Menior,
Oihio 44060

BECOME INDEFENDENT. LEARN WATCH REPAIR. FOR
INFORMATION WRITE: P.O. BOX 2963, VARCOUVER, WA
SALESMEN-DIST.

MAKE EXTRA MOMEY DURING YOUR SPARE TIME! Eam
weekly cOmmissions showing our esciling lne of Galendars,
Pans and oihar pogulas Advertising Gilts. Promgl, pemonal
service from AAA-1 firm Owr B2nd year No experience
necessary. Mo investment or Collections. Set your own
hours. Full Time Potantial’ Write to: Billy Clark, NEWTON
MANUFACTURING COMPANY, Dapt MAZ44Z1, Newion
lowa 50208, 1-800-285-5332

IMPORT-Export opportunity, profilable world-wede, mail
order business from hame. without capital We shap plan for
no risk examination. Expariance unnecessary. Freo Repornt
Maillinger, Dept 'WIT0E, Woodland Hills, California §1387

5225 DAILY "CHROME PLATING™ Auto Parts, Moborcy-
ches, inaxpensve, oasy. (Fres) nformaton; Chioms Plating,
Box Z285, Waldord, Maryland 20604

LET The Gowernmant Finance your small business
Grants/ioans to 8500000 Free recorded message: TOT-443-
BE00, (KZ3)

ADVERTISING AGENCES, ADV. SERR.
MAILING LISTS

ACTIVE NEW “HOTLINE™ NAMES| GUARANTEED! FAST
DELIVERY! MIXED STATES! 200%20; 500535, 1000555,
DEALER'S CO-0F, BOX 526-PM, GRIFFTTH, IN 45319-0528,
1-{BOG} DE2-0405

HEW Opportunity Seakars Names Daily! First Order “Tri-
pled Fres!” Adhesive Labels 20088, SD0:514; 1.000%525,
2.000:53; 5000575, 100005138, List Masters, Box 425-PM,
Mount Sinm, NY 11768, Visa™MC'COD Ondars Call {800) 356-
BiEE4

MAKE Aubber Stamps, Heghly Profitabie. Free deimils.
Stampar, POB 22809 (GX), Tampa, FL 33632
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EARNINGS unlimited! Mail our burglar alarm adverbse-
ments from home! ABM Merchandising, Box 58314-PM,
Thecago, linois B0E59

#1 MONEY Maker Spare Time! Mo seling! No imveniory!
Publicly documenled seven week 510910 mcome! Fres
audio cassette and Repon reveal everyihing. Feal Money,
111-PM ‘West Topa Topa Streat, Opai. CA 33023

B0 PROFITS! REPAIRING WINDSHIELDS snd plabe
glass. 570,000 yearly Call 1-800-841-4537 tor FREE detnils.
Glass Technology, Inc., Dept. 6P, 434 Turnar Or., Durango,
CO avan

540,000 ON "3 ACRE! New Hydroponics - inexpensive,
plaasani, practicall Free information. Robsn's, Box 68 1804,
Franklin, TH 37068-1604

51,000 WEEKLY AIR TOOL REPAIRING. Instructions,
Pans and Tools Wholesale. Free Details. Box 534, Wichita
Falls, TX 76307

WINYL'S whara the monaey 15! Professionally repair, recol
or fumiture. Quick, easy. Two $20 jobs & day sams you
5§1.000 a month. Homaes, cars. offices, restauranis. Starn
eaming in a few days Datais frea, VIP, 2007 Montrosa,
Chicago 60618

START A Milleon Dodiar mal order business. We drop-ship
2855 bes! seiling prodiwcts. Lowes! below wholesale prices
Immediate dalivary. Speclacular home Dusiness opporiuni-
ty. Frea Book SMC, 8401 De Soto Avenue Dept 2042,
Chateworth, CA 813114881

AUTO BATTERY RECONDITIONING! (EASY!). EARN
HUNDREDSS WEEKLY!! TRADE “SECRETS" REVEALED!
(FREE) INFORMATION! BATTERY OUTLET, BOX 3300PM,
HICKORY, N.C. 28603-3300.

51.000'S POSSIBLE, FREE. Stamped envalope: Prograss.
Box 53248, Los Angabes, CA 90093

HOME Assarnply Work Availabie! Guaranteed Easy Mon-
eyl Froe Details! Homeworker, Box 530, Danville. NH 03813,

RECORD VIDEOTAPES Al Homa, 55,000 Monthiy
Possible. Mo Pormography. Free Detads. Write: CMS Video
Company, Dept 17, 210 Lorna Squane - #163, Birmingham,
AL 35218

51000000 MONTHLY TAKING PHOTOS & homea!
Photopro, 1611 Crenshaw #235M. Torance. CA 90500
Recorded info: (213) 548-0857

5200 - 5500 weakly—AT HOME! Mo gimmicks—Detalls
50¢ {cosn). Homeworkers-B, Box 32387, PBG, FL 33430

GET RICH! Secrel law smashes debis—brings Cash,
Credit'! Detadls 50¢ (coin). Wealthkit'B, Box 32388, PBG, FL
33420

$500.00 HOURLY Taking Photographs For Ma! Mo espari-
ance neadad. Fres Report call recorded messaga: (303} 674
B85

BUMPERSTICKER Printer. Cheap, simple. portabla. Free
dataiis. Bumper, POB 22781 (GC), Tampa, FL 33622

$300.00 PER DAY for MAIING LETTERS! Detaits S0¢
{cmin). Moneymakers'B, Box 32368, Palm Baach Gardens,
FL 33420

MAKE Aubter Siemps Highly Profitable. Free detais
Stampsr, POB (GC). Tampa. FL 33622

14,547 HONG KONG-TAIWAN Products Cheap. Small lots.
Some samples free Harbor, Box 17T19PME, Yuba City, CA
=i ]

MAKE YOUR DREAM COME TRUE, EARN §75,000 YEAR-
LY REPAIRING LARGE CRACKS IN WINDSHIELDS AND
PLATE GLASS, NOT REPLACING THEM, CALL TOLL FREE
1-800-826-8523 (US'CANADA) OR WRITE: THE GLASS
MECHAMIX INC., E313 NO8 HILL ROAD, SUNRISE, FL 33351

400,00 DALY fram yaur lelephond ArSwarig machins!|
Mever talk to anyone! Detaits 50¢ (coin). CommTech-8, Box
32384, Palm Beach Gardens. FL 33420

THIS 5 A& SCREENED ADY
LET ¥our Acverissment Achiess The Same Effact! For An
Agditianal 550 00 Per Advertisemen] You Cen Order Ot
Bersaning Process. Ssme Price Applies To All Adveri=e-
mants Mo Matter What Size, Small O Large. For Mom
MECHANICS CLASSIFIED—

Informabion Call POPULAR
1-2124648-3167.

(Comnlinued on next page)




BUSINESS OPPORTUNITIES
{Continued from preceding page)

“E28 Waallh Secrats” (Free Bookiet). Entreprensurs PM-
B, Box 201332, Fi. Lauderdaie, FL 33329

MAKE Leisune Furniture. (Emsy, fun, profilablel) Write:
PVCPME. Batthe Ground, Washington S8604-0010

ASSEMBLE Computers! Experience unnacessary, (Easy,
proftable} Write: CompuBildPMBE, Battie Ground,
Washington 98804-0010

UF TO 558600 A Day Can Be Yours! Call Qur Amazing
Recorded Message For Your Complately Free 165 Page
Beool - 1-316-367-2553, Ext. 100,

SCOVER “'Instani Mailordar.” Money in every maill (Get
your share ) Wiite: Owen/PhiE, Batlle Ground, Washingban
S8604-0010

HEOMW, COURSE WITH FREE VIDEQ! NEOMICS, BOX |

4410, ARLINCTON, VIRGINIA 23204

OPERATE HOME BABY SHOE Bronzing business. Polen-
tial unlimited’ Kits, Supplses. Store Displays. FREE informa-
tion. 1-813-665-0346

FORMICA: Repair Burned and Damaged Counleriops

WITHOUT REPLACEMENT! Quick, easy 1o S500day.

Countertop Colors WITHOUT REMODELING! De-

tails FREE! 206/256-9742. Write today fo: Ranes-all, Box
4506PC, Vancouver, Wi 98882

HOMEMADE Business magde easy aarn $100,000 » yearly.
Dwtails: Box 3451, Gresham, Qragon 97030

BIG MONEY REPAIRING AUTO WINDSHIELDS. Suppdies
and information. Grubbs Glass Paich, P.O. Box 243
Manticalle, AR T1655. 1-800-243-2213

MAKE OVER A MILLION DOLLARS in your own fiesl
wehicle repair business! With no investment! | did! New
Guidetook shows you how! Send $3.98 to: BHM inc., 7905
%0 5t Edmonion, Alberta, Canata TEE-1ES

HOW - TO - BOOKLETS, MAKL ORDER. I've rmade $32,500.
Money never slops! Sand 5750 Weld Publishing, 998 Main
5., Dunedin, FL 34558

SEMIORSCOOTERS has dealerships available. Eamn
$1500.00 per sase. BOO-472-6680,

MONEY WITHOUT WORKINGY $2008 TELEPHOMNE
GOLDMINE! 32500 WEEKLY!! START FOR 525! Details
Aplus, Box 12904, New Yook, New York 10003

NEW! 2000% PROFITS - in MoldmakingCasting. Free
information, Castcrafier, Box 18588(ME). Memphis. TH
38186-0586

SAVE OVER 525.00 We will mall yowr name and address to
wvory Pogaular Mechanics AND Popular Scrence “BUSINESS
OPPORTUNITIES™ ad this month offering free information.
ONLY 500, MAILSPA, B4 Pontiac Way, Gaithersiburg, MD
20878

IDEAS - YOUR IDEA Could Be The MOST VALUABLE
Thing You'll Ever Chwn! Leam How You Can Marke! And Saill
Your Ideas. Send 59.95 10: IDEA'S. P.O. Box 246, Big Sandy,
Taxas T5T55

GET RICH In Mailgrger! I've Mage Over $1,000,000 From
Home. My FREE Book Will Show You How! Wrile: Eilsan
Achelder, 305 Main - #301, Goessel. KS 67053,

YOUR OWN BUSINESS - NO RISX. FREE Information

5tart 8 profiable home scholarship matching Dusiness
without sxparience of cagetol BO0-365-8700 axi. 527

HOMEBASED Writers Needed! Easy work/ 51000000 per.
Mo exp. nec. Call 1-800-T40-T37T (§1.49 min‘1Byrs.+) or
write: PAASE-XPMES2, 161 5 Lincolmway, N Aurora. IL
[

525.00POUND PAID For Serap Aluminum? (YES. . . Fres
Datailal) Write: Amerscrap - PMBI2, Alexandria Bay, New
York 13607-0127

BECOME independent. your own boss. Repair cracked
windshields. It's sasy. Training. patented squipsmanl. Free
waluable repas, 1-800-321-2507. Glas-Weld Systems, Box
57550, Bend, OR 57708

$2.500. WEEKLY POSSIBLE! Become Comprehensive
O Stop 500 Source Offenng Block Busier 900 Programs
For Free Detadts, Call B00-677-0760, X116

$5000 MONTHLY! Your own mail order business FREE
details. Rondorvan's, 7513 Vanessa, Forl Worth, TX 76112

BECOME FINANCIALLY FREE! New Program shows how
“Liftie known Technigues Revealed,” Earn BIG B33 sharing
wilh others! ELINE, 953(P2) Blair, Bethlehem, PA 18017

$600.00 WEEKLY POSSIBLE . .. . . Making Wall
Plaques. Free Details. Marganng, P.O. Box 1119, San Mated,
A B4403

HOMEWORKERS Needed for catalogue send 51.00 and
SASE Bax 91088, Portland, Onegon 97291

MAKE Photo Buttons, Keylags, Magnets! Big Profits! Your
Camarae. our paris! Start under $100! Free Details. Edagy
Systerns. 560 Yale, #1. Mariden, CT 06450,

SAVE MONEY! Every PM Opporbuniteas Advertiser re-
Cives your address: $3.00. FORWARDER, Box M-5355-1,
Berganfisld, Mew Jersey 07621

MNCOME BREAKTHROUGH! Famous Ph.D. scientiest re-
veudls high-income discoveries anyona can use. Free Facts:
Alpha, 1008 10th 5t #2210, Sacramento, Cal. 95814 or call
H16-443-T108

SECAETS REVEALED of money-making program.
Easy 1o understand works. Somerville Enterprises,
Wﬁ.mwm -

FANTASTIC OPPORTUNITY TO MAKE $50000 in 3
manths, Legal, No investment, Act fast, market will be
saturated in 6 months, Starter kil $10,00, Van Wilder, Box
ST Sasnte Foy, POUGTV-4BS Canada

YARD SALE SECRETS, Big Profils, Easy, Fun, Succeasiul,
Quick Resulls, Info 83000 KA S. Inc., PO, Box 70, Smyrna,
DE 19977

“GUARANTEED!" §10.000 per year, or you receive ST00!
Failproot business. BrochuraCassatte tape - Send 51 -
Messanges, Box 250, Rimrock. AZ B335

BUMPERSTICKER Printer. Chaap, simple, portable. Free
dutails. Bumper, POS 22791 (DD), Tampa, FL 33622

HIGH Profits With Custormn T-Shirts And Caps. Transfer
machines, supplies. Press. POB 22809 (GG), Tampa, FL
k& el

EARN Excellent profits! Wa supply everything including
thousands of gifuspecialty items below wholesale Free
details; Catalsg Merchandise. Dept 125 Box 4008
Brookings, OR 87415

ADVERTISE Free. 21,300 Magazines, Newspapers, Radio
& Television, 5595 Dwectory, Box 1448TH, Redoak, GA
e

GET RICH OPPORTUNITIES. 1235 Wealth Informations
Frest Report, Adam Smith. P.0. Box 035, LaPorte, T T7572-
e

$50,000 POSSIBLE IN 80 DAYS. Millionaire's Easy Method
Works Over And Ower. Full Details §200: Action-M. Box
11117, Greanwich, CT DEEIT

MAKE 510075 DALY Without Leaving Homa! New Book
Reveals 100+ Ways. Money Back Guarantee. §14.95. Page
Enterprises. 510 Morth Broadway, White Plains, MY, 10603-
317

MARKETING plan, mone than $50.000 in three months.
Send SASE, Marketist, Box 28101, Chicago, IL 60825

5200 - 5500 WEEKLY assembly-clerical, HOMEWORK,
TIT20F Broadway, Tucson, AT BST10

BUY Whobesale! Direct from factones. Hong Kong, Tai-
wan, Philippines. Free Raeport. Key-Ways, Box 86864-FM,
Portiand, OR 7286

$40,000+ Used Furniture, HOME BUSINESS! THAT
WORKS. Free Details' Jean, Box 7849, Colorado Springs,
CO 80833

BIG PROFITS REPAIRING WINDSHIELDS AND PLATE
GLASS, THE GLAZ-X SYSTEM B00-545-2770

FREE Dealership ... Wa provide Ad Sheet commission
circulars with “Free 1/2 Page Ad Space”. Participate in our
Mabigral advertising package and reach 15 Mdlion while
aarning tremandous commessons. into Pack $2.00: Aeferral
Shanng Metwork, Box 4942, Hampstead, N.Y. 11550

NEED MORE MONEY? ONE PHOME CALL TO SUCCESS!
1-800-776-3348 axt. #THATZS5-Maxe Thousands Monthiy!
Gail Mow, receive your 'Previes Pack” Just §6.95 for the call

RAUN YOUR OWN BUSINESS withoul high financial and
legal fees. A complete publication from stan to finish for
salting up and maintalning your own business. Send $14.95
to: Profit Onented Enterprses. P.O. Box 1307, Kitty Hawk.
WG 27348,

MAILLORDER OPPORTUMITIES

MILLIONAIRE Maliorder Expert Feveals Moneymaking
Secrgts, Free exciling hour cassette: Mel Powers, No
Hollywood, California 91609

DEFENSE DEPARTMENT AUCTIONS. PROFIT FROM
MILITARY SURPLUS. Send $12.95 to: Atlantic Credit, 161
Madeira Ave. Suite 48, Coral Gables, FL 33134,

$1804 MONTHLY Buysell used cars (spare-time] FREE
Details. Autonet, 507 Dak Drive, Frendswood, TX 77546

RABBITS-CHINCHILL AS-FUIR BEARING
AMMALS

SELL RABBITS §£50 APIECE - Breeder Faveals Secrets.
%3 Magels Repart, 610 Sanchex, Mercer, PA 18137

LAZY man's way 10 900 pay per call riches. Exciting color
brochure shows how, Rush LSASE: ‘900" Profits, Box T3-
PM, Woodsiack, GA 30188

UNTAPPED BREAKTHROUGH. HUGE PROFITS. Reweal-
ing [Fres} information. Demoore, Box B5S, Warren, M| 48050

DISCOVER Mailorder Weaalth Sacrets. 550052500+
Wiaakly. Sale, Easy, Guaranteed. Frea Details. Trimax, Box
1787, Eau Claine, Wi 54702

BEEKEEPING EQUAPMENT

BEEKEEPING EQUIPMENT Froe Catalog. Bao Farm
Aowte 1 Dept. 77, Moravian Falis, NC 28654

GROW Halr 4 Months. Mew Discovery! Box 1213-C, Makat
1268, Philippines.

$1,972 MONTHLY Buy'Sell Used Cars (Your Area). Free
Information! Autobuyer, P.O. Box 23832, Dawson Creek, B.C.
VIG4TS

“§800 WEEKLY POSSIBLE! Working at Homa! 37 Duffar-
enl Opporunities, Rush §1 and self-addressed stampad
anvalopae to: Home Income, PO Box TO382-PM, Albany, GA
nror

FIRE YOUR BOSS, Homemade Booklets Are Batier! Frea
Information. Booklats, Box 154, Adams, NY 13605

HAIRPIECES FOR MEN

DESIGNER hair systems by JOSEPH PARIS NATURALLY.
Caolor and style customized for you. Ordar by mail for graat
savings! Call our NY. studic for details and free brechure.
BO0-3T4-4424

HAIRPECES Save § Write Perry King, 2730 Octava 5t
San Francisco, CA 94123

OF INTEREST TO ALL

PROFITS selling mailorder books AKE. Depl. PM, Box
11651, Edmonton, AB TS IK8

START Your Own Business! Patanied Aulomolve Prod-
ucts. Ground Floor Opporiunity! Atron, 2675-PM Lilac,
Holland, M| 43424

$10,000 MONTHLY TAKING PHOTOS AT HOME! Mo Expe-
rience, FREE 35MM CAMERA! Write: Eagle, 716 Hwy 10,
#1BEP, Minnaapolis, MM 55434

PROFESSIONAL EXERCISE EQUIPMENT PLAMS and
MATERIAL PICK-0FFS. This could be the business oppartu-
ity you'we ean looking for. DOMLYHN ENT.. 835 Donna Ave.,
Auror, IL 60505

FREE Mailarder Report Learn How Mailorder Marketing
Can Double Your Business FOM, 163 Third Avenue, Suite
144-PRE, MY, MY 10003 212-455-4714.

FREE LIST—"legitimate” companies aMerng home-em-
ployment (Many cholces!) Wrile. Joblist - PMB3Z,
Alexandria Bay, Mew York 136070250

HYDRAULIC JACK REPAIR-EARN WHILE YOU LEARN
Send 5300 for cateiog of repair parts and manuals
Hydraulic Jack ing., P.O. Box 18, Accord, NY 12404

HOME assembly, clerical, electronic work available. Pay-
checks weekly, Free repor: Homework, Box 19798-PM,
Baltimore, Maryland 21225

MNEED HELP Figuring the Cost of your Advartisamant??
Call us a1 212-649-3167 or send us a FAX [212-886-5562) and
wa'll FAX Back with a Price Quote.

STOP CROOKS COLD Astonishing Magnebc Padiock
Lawghs at Crooks Bacausa Thare's Na Keyhole 1o Pick. Send
$8.95. Ram Entevprises, 1333 Lincoln 51, Suite 275
Bellingham, WA S8226

FREE PRIVACY CATALODG. Cash income opportunities.
Hiding assets. Secret loans. Mew identity. Eden, Bax 8410
PC. Founain Valley, CA 92728,

LIVE Longer. Limited Edition Booklet Send 5500, AL
Gifts, 4335 Moorhead. Suite 3524, Bousser, CO 80303

| LOVE AMERICA BumparSthcker 52 00 ppd. Lincoin, Box
21, W. Labanon, NH 03784

MEMORY Like A Siewn? Rewvealing Fresh Tips. $4.00
SASE Box 407M, Ekmant, N.Y. 11003

PROFITABLE Gold Foll Printer. Parsonalize business
cards, pencils, matches. Free details. Gold, POB 24986 (GG),
Tampa. FL 3623

HOW TO MAKE UP TO $750.00 MEXT WEEKEND Froe
Infermation. Mark E. Peak, ALR. 3 Box 215, Cadot, W1 54727

DRIVERS LICENSE PROTECTION GUIDE: Send §17.50 to:
TIPS, 6715 BH Pike #2086, Pleasantwille, NJ 08232

{Cantinued on next page)
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OF INTEREST TO ALL
(Continued from preceding page)

CREDIT REPAIR'REBUILDING sources. most COMPLETE
package avaitable!! $5. CT, Box 881, Beatty, NV 85002

ATTRACTIVE Musical Movelties For Office And Home.
Mountain Enlerprisas, Box 526052, Salt Lake City, Uiah
B4152-6052

SAVE on thousands of items! Camping. electronic. trans-
jportation equipment. Satisfaction Guaranteed. Send §3.00
Chase Enterprises. Aoute 3 Box 1, Wellington, KS 67152

LOANS BY MAIL

MOMEY Froblems? Free Book describes Loans, Cash
Gevernmant Grants. other banelits, available ta individuals.
Associates-AX, Box 9008, Baldwin, New York 115710-8008

BORROW 5100 - 5100,000! Fast! Confidential! Glendaka,
Box 260279, Plano, TX 75026 - 1

NEED-A-Loan $500-5100.000.00 Bad Credit Mo Problem 1-
BOO-441-3012

FEDERAL LOAMNS for small businesses now avadabla.
(B00) FTT-E342 for free detaiis.

LOANS BY MAIL. Free Apphcation! Quetzal Co., Box 537,
Walla Walla WA 36362

CASH GRANTS! Mever repay! Millions available! Any
purpose! Get yours NOW! Details FREE! LSASE: SME, Dept
Pae-B, Box 610, Cordova, TN 38018-0610

BORAOW 5500 - 5400000 “On Signature!” 57% Eligible!
Free Application: National. Box TE2T. Long Beach, Ca 20807

HOW TO ACHIEVE THE AMERICAN DREAM. Bad credit?
Bankrupicy? 7 Tax hgns? Bad Student loans?
Mo matier how Dad, AAA+ Credit in 30 days. Perod. 10000s
Satishied customers. No one can fail $10.00 fo: Armericsn
Dreamn, 9747 Edgelake. Dallas, Texas T5218.

HEARING AIDS

HEARING AIDS - GUARANTEED LOWEST PRICES! Mo
huge commissions. Home trial, terms, All makes. We're the
oldesl. biggest, best. Custom instrumant specialsis. Free
information, 1-800-323- 1212, Ligyds-PMC

FREE HEARING AID CATALDG- Save "2 by mail! Wnie:
‘MoneySavers”, 36658PM-6 Apache Piume Dr. Paimdala,
CA 93550

FREE Hearing Al Catalog. All Models. Huge savings! No
salesman will call, Rhodes, Dept 316, Brookport, IL 62910,
1-800-468-3100.

FREE HEARING AID Catalog. Huge Savings, Wholesake
Prices, Free 30-day Trial, Made In ULSA. Wnie Mow:
Amazing T , 531 Main Streef, Suite 335-M3, El
Segundo, CA 90245. Call 1-B00-382-0002

CONTALT
WHOLESALE Contact Lonses, All Brands. Exampie:

Acuvue Disposables-$1700 | &Pack Bausch & Lomb
Softiens-§11.00. 1-800-521-3511

TORALCCO

WEEDEZZ Flant Friendly Hoe. Build For Pennies Safer,
Faster. Instruction $100. Box 137, Monticello, 1A 52310

REQPES, COOKING, ETC.

MEATLOAF To Die For Santa Fe Flavor. SASE $3.00. Chel
Roberta, P.O. 4889, Thousand Daks, Cal. 91359

DINMER FOR TWO. Out of ideas? 20 tasty recipas for two.
Easily prepared. (Mot for Microwave). 8500 1o: Arthur, Box
11356, Bradenton, FL 34282-1356

SECRET: Fermen! cake: SASE. Johnson, 4712-86, Pi.
Hyattsvilba, MD 20784

GRANDMA'S FANTASTIC FAVORITES. 55 Recipes, plus
handy tips. $9.95. Glorian Press. Box 34B5-1002, Kent, WA
96032

PREVENT CANCER! EAT CRUCIFEROUS VEGETABLES.
Ten tasly recipes, $4.00. Paul Ryan, MD, Box 1312
Eagtsound, WA S8245

DAD'S “Longewity” Dumplin Spacial. Other Favorites
$4.00 SASE. Box 4076, Elmont, N.Y. 11003

GrEAT OUTDOORS Bar-B-Oue recipes, 12 for $8.00,
LSASE. grEAT OUTDOORS, POB B23E3, Virginia Baach, VA
23468,

10 UNBELIEVABLY Delicious and Easy Budget Gourmetl
Aecipes! Plus 3 Free Dessarts! 34.00. P.O. Box 127, Bozrah,
Conn. 06334

QUICK Fed Beans and Rice, §2.00, SASE. Mock. 601 Knob
Gt.. Fayettewille. NG 26303

MEED MONMEY? Borrow 5500 10 millions quickly. Busi-
ness-Fersonal. Everyone welcome. Request free applica-
tion. JOP, Box 430, Bolking, OH 45306

CIGARS, Tobacco, Pipes, Chew. Free Catalog Erie
Tobaceo Co., 1828 Euclid, Cleveland, Ohio 44115

AMATING Self-Liguidating Loans 37 Processing Fee
Resources, Lid, Box 927, Watonga, OK 73772

IMMEDIATE CASH LOANS! Borrow 51,000 - $75.000

Aegardiess of crédit or mcome - No Collateral required! |

SAME DAY PROCESSING, Call Toll-Free: 1-{B00)-452-5863,
CASH HOTLINE LOANS Up To Your Yearly Income. Fast
Approval With Prood 04 Employmant 312-565-0919.
REMAILING SERVICE

COMFIDENTIAL Mail Receiving. Forwarding Worldwide.
MailPost, 2421-M Praft, Chicago, lilinoss 60845, (112) T64-
000,

RECEIVING Forwarding Worktwide, KAF Remals, 3030
Jdohnason Ave., New York, New Yok 10463

FREE! REMAILERS LIST. AGENTS NEEDED. PSS, Bax
29B5E, San Antonio, TX TBZ28

CAJUM COURIER. $2.00. SASE Box 11154F, Denham
Springs (Baton Rouge), LA TOTZT

SOENCE & CHEMISTIY

"EXPERIMENTER™ LABORATORY CHEMICALS GLASS-
WARE, Catalogue $2.00. Established 1853, HAGENOW LAB-
ORATORIES, 1302 Washington, MANITOWOC, WISCONSIN
54220

FORMLULAS, PLANS, ETC.

MEAT LOVERS Lasagne $3.00 SASE Te: John D, PO,
Box 1376, Palmetio, FIL 34220

DOMARS Sour Cream Walnut Cheess Cake. £3.00 SASE.
Donars Enterprises, Dapt PMC, 340 Shendan Avenue,
RAosalla, NLI. 07203

SUPER dalicious bread pudding. 53 S5ASE. Jackson. Box
B75, Mt View, HA 8671

PARTY POTATOES! Famastic, new recipa’ imprass your
friends! SASE. Box J40407, Apple Valley, MM 55124

209 PROFITABLE Formulas! (Free List). Ressarch PM-E,
Box 291332, Davie, FL 33329

TRAVEL AND RESORTS

ATTENTION TRAVELERS!

PROTECT Your Traved Belongings. New sacurnty Luggage
Protector. Send §6.95 + 5300 Shippéng & Handling Or Write
For Datails. M.B.M. Company, 4 Virgenia Dr. Dept &2,
RAochdale, MA 01542

FLY TO any of The 48 States for under 5200 Roundirip,
Save Hundreds' Inlormation 5485 DSE, PO. Box 64,
Redding Ridge, CT D8ETE

=

CHOCOLATE! 10 Delicious Desserts S300SASE: S04
Commumications, P.O. Box 1594, Wausau, W1 54402

TEXAS CHILE: Authentic Chili Cookoff Rlecips SASE $3.00.
Justin Enderprises, 3100 Independence Parkway #311-
274M, Plano, Texas 75075

WINEMAKING, BEERMAKING, ETC.

FREE! LARGE INFORMATIVE CATALOG. Cottage
Brewing, Box 1227-RE, Daylona Beach, Flarida 32115,

BEERMAKERS-Winamakers Free Catalog. Fasi Service
Free Recipes. Cellar-M. Box 33525, Seattle, WA 38133, B00-
34721871

SPECIAL SERVICES

EYEGLASSES, includes Lenses, Frame, Case. $39.58. For
details send 5200 [Refundabde with order] Oplical
Labworks, P.O. Box 1115, Spring Vaikey, CA 91978

MISCELL ANEOUS

SAVE 535 AND STRESS PLANMING FUNERAL. FREE
INFORMATION BY PROFESSIONALS. Box 33667, Seatle,
WA DE133

B e

GOLD, Silver, Piatinum. RAhodium, Tantalum, Samples
Evaluated Free. Ore Assaying Serece. Call Wholesaka
Terminal Toll Free: 1-800-832-1010

BUYING Tungsien Carbide, Moly, Tantalum, Gold. Silver,
Flatinum 1-800-321-6914.

FINANCAL

OVERDUE BILLS? Bad credit's no problem! Licensed
Bomngied. o $50,000. Mot loan company. TCAC,
Depl. PM. Bax 26387, Birmingham, AL 35226 or call 1-800-
BES-0607.

COMPUTER-Erase bad credit free instantly, wgally. Free
details: Gold[PM), 13950 Ventura. Sherman Daks, CA 91423

INFORMATION. Ona anything. Ferguson Resaareh
Specialists, B0-15 Woodside, Woodside, New York 11377,

BEER, WINE make your own. Free calalog, qualily sup-
plies, axcellent fas) service. Bedr & Wina Hobby, 180 Néew
Boslon Strésl, Waoburm, Mass 01801, 1-800-523-5423

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALDG OF SUPPLIES. SEMPLEX, BOX 1147T6R,
MINNEAPOLIS, MINNESOTA 55411

FREE CATALOG! GREAT PRICES! FAST SERVICE!
SEBASTIAN BREWERS SUPFLY, TT10 31 AVE., VERD
BEACH, FL 32967, 1-407-585-8583.

HERBS
HERBS - Yohimbine Pau d'Acro Others Catalog §1.00
{Aefundable) “One stop center,” Jude Herbs, Box SEIFM,
Huntingion Station, NY 11746
HEALTH, VITAMINS
PSORIASIS?

WINEMAKERS - BEERMAKERS - Frow Nustrated Catalog
- Fast Service - Large Selection - VisaMastercard - (816) 254-
0242 - Kraus, Box TASO-L, Independencs, Missouri B4054.

LICENSED M.D. destribes natural altemative its
you can do yoursell. EMective, safe, easy, and inexpensive.
For full report, send $4.00 and SASE 1o Family Doclors of
DuPage, SC.. Box 202, Winfield, IL 80150, Money back
guarantes.

STOP ARTHRITIC PAIN-STIFFMESS Herbal Wander Medi-
cing, Frisg Brgschure. Postal Box 286, Clair, New Brunswick
Canada EOL 18D

100°% MATURAL DEODORANT- Mo Chemicals or Par-
humis. Eliminates Bacieria. Economical 1 Year Supply Only
58.00. Northeas! Natural, 2018 Maribono Road, Dosansids,
N.Y. 11572,

HYDROPOMNICS

PROYEN RESULTS get oul of gebd, secrets revealed. Frae
details. ASD Enterprises, P.O. Box 18067, Kearns, UT 84118

SUPER-INVENTION Capital needed. Disproves, Cosrecls
Einstein, GAMACHE THIMK-TANK: 14353 Grandwille
Detrout, Mich. 48223-2342

FREE Application B 25% Visa Lowes1 Rate in Casniry B00-
SI5-VISA
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INDOOR GROWING. Moneymakes! Greater yiedd than
outdoors. Minimal mamianance! $1 gets catalog and 55
Coupon, Higher Yield, 20211-P N.E. Wylle Rd., Camas, WA
98607

STOP those annoying gophers. Send $3.00 to: Gopher
Booklet, 18633 Newhouse Dept 1613G. Santa Clanta, CA
913512049

FREE BEERMAKING BOOK-Catalog Finest Equipment,
Ingredients. Fast Service! 1-800-B52-9545 5P|, Box TB4-P,
Chapel Hill, NC 27514

HAND CRAFTED BEERS BY YOU FOR YOU. Brew Ha Ha,
209-J2 High Street, Potistown. PA 10464, B00-243-2620

Anyiime.

BEER HERE! Make your own Beer at home. For recipe:
£1.00 + SASE. P.O. Box 181, Waniagh, Mew York 11783

BURGLAR ALARMS & HOME
PROTECTION

EFFECTIVE Protection For Home or Business Low Cost,
Atfordable For Under $50 00, information From Fleld Expent.
$2.00 + BASE: C.HAM.P.S.& Secunity, POEWPM
Masa. 02558

LEARM LOCKSMITHING! Buy Tools, Equspment, Supplies
Wholesale. Vocational Guide $500. Infolech, Box 86,
Bowling Green, MO 63334

ASTOMISHING Pick-Prool Magnetic Lock Laughs At
Haywise Crooks. Stops Crooks Cold. Get Yours Today - For
Security Tonight. Free Details. GFC Enterprises, 202 5. 18k,
Allentown, PA 18102
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540 TIPS TO HELP YOU INSULATE—

Two brochures axplain “How to Insulate with Cer-
tainTeed Fiber Glass Insulation,” for do-it-your-
seifers and “What You Should Know About Blow-
inInsulation,” if you're hiring a contractor. Free

541 SNAP-OFF PAINTBRUSH

MewStroke brushes let you have new brush per-
formance every time you paint, and perform like
“better grade” brushes. Made with a patented 3M
process and recycled paperboard handles, New-
Stroke brushes are suitable for all paint, stain and
warnishing projects. Free paintbrush

542 WINDOW IDEA BROCHURE
Marvin Idea Brochure illustrates, with four-color
photos and renderings, how window sizes and
styles affect your homa's appearance. Information
on window construction, maintenance and energy
efficiency is aiso provided. Free

543 SMART LEVEL

SmartLevel reads ALL angles—not just level and
plumb—making jobs that invalve stairs, roofs and
drainage simpler. Digital display provides decimal-
point precision and can be recalibrated to factory-
perfect accuracy with the touch of a button, Color
urruFa:Iurauascﬁbestnis versatile, professional lev-
al. Frae

544 LIOQUID CRYSTAL THERMOMETER

Perrelia Spacialties has developed an innovative
approach to determining water temperature. They
have done away with glass, and instead use a heat
sensitive liguid encased in plastic. It is sealed, and
its temperatura range is 40F-B0F. Free sample and
brochure

545 SECURITY SYSTEM

Keepsafer, America's #1 Do-H-Yourself security
system. Wirgless. Reliable. Expandable. Only re-
quires a screwdriver for easy installation. Keep
your home and family safe with Schiage. Free in-
formation

546 TOWING & HITCH GUIDE

Choosing the right hitch for your tow vehicle is
gasy with tha U-Haul Select-A-Hitch Guide. This
pocket guide is filled with helpful information on
how to select the correct hitch and towing package
tor your vehicle and towing needs. Free
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547 ABETTER WAY TO BUILD A FLOOR

The Silent Foor systam from Trus Joist MacMillan
is & beautiful alternative to bumpy, squeaky floors.
Brochure explains how the Silent Floor system is
engineered and guaranteed to stay flat, solid and
guiet for the life of your home, Free

548 TREAT YOUR DECK

Leamn how to make your deck look new again - and
how to keep it looking new! Wolman® Deck Care
products are made specifically 1o care for all wond
decks. This full color brochure will describe the
Wolman® system and explain how to care for your
wood deck. Fres

549 FORD COMPACT DIESEL TRACTORS

Receive a 28-page color catalog describing the full
line of Ford compact diesel tractors. Ford compact
diesels are designed for comfort, productivity and
versatility. They're perfect for lots of jobs—mow-
ing, digging, loading, tilling, snow removal and
more. Frea

550 RYDER MOVER'S ADVANTAGE GUIDE
Planning a do-it-yourself move ? Ryder truck rental
can help with the complete home maoving guide
and planning kit. The Mover's Advantage Guide is
filled with helpful moving tips that will maka your
move a success. Fres

651 FINISHING TOUCHES

Tips on Wood Finighing 30-page brochure includes

details on beautifying and protecting new wood,

plus restoration techniques for old wood. Many

wood projects are outlined step-by-steép with over

E.U photographs plus color charts from Minwax Co,
reg

§52 HOME SECURITY/CCTV SYSTEM

Protect your home with the Panasonic Watchdog
Mini CCTV System. It features a camera and moni-
tor and can be expanded to include up to three
camaras. Designed for ease of instaliation, there's
no complicated wiring. Just one cable between the
camera and monitor. And one easy to install cam-

gra mounting bracket. Free brochure

553 LIFETIME FINISH

Liquid Glass Enterprises, Inc. proudly announces
3 new products - Liquid Glass Pre-Cleaner, Con-
noisseur's Choice Cleaner with Mink Oil, and Wash
Concentrate - 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

554 DOUBLE ANCHORING SYSTEM

Fix-0-Fond is a new device created to lower & raise
anchors on lightweight boats using two anchors up
fo 25 pounds, one at the front and ona at the back,
ta prevent boat from turning around. |deal o an-
chor up to 100 fi. No more tangled ropes. Anchors
slowed down by break; won't scare fish away.
Weight: 12 pounds. Free information

555 KEEP YOUR DOG SAFELY AT HOME

Freedom Fence Inc. has a Dog Containment Sys-
tem which frees your dog to run and play without
fear of his leaving your property. Easy to install,
advanced technology product with 2-year warran-
ty. Free brochure

§56 ELEVATORS FOR THE HOME —

Frea, colarful literaturg tells of the comforts and
convenience of home elevators. Describes and il-
lustrates “Elevette,” the vertical home elevator,
our budget-pricad Stairlift as well as our Mode! SC
{motor under seat) and customized Inclinette, to-
pether with our Homewaiter 75 Dumbwaiter équip-
ment. Free

557 ALL AMERICAN RIDER CATALOG

The most exciting men's/adies leather clothing
and genuing Harley-Davidson accessories for the
young at heart. Everything you need for that look
and protection of the 90's at factory direct prices
with 100% customer satisfaction 16 pg color cata-
log refundable with initial order. $3.00

558 SOLAR DYNAMOD RADID AM/FM

Always ready to operate. Great for emergencies/
power failures. Solar cells charge built in nicad bat-
teries or simply crank the dynamo. Use day or
night! Mo batteries necessary. Free information
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Camaro Celebration IMAX Meets Titanic

This year is the 25th anniversary of Chevy's Here are the most dramatic photos yet of the
Camaro. Our special section includes the Titanic, taken for a new IMAX film on this
history, special editions, race action, a ‘92 sunken legend. Our closeup views take you
Z28 road test, “94 model spy report and along on one of the most technologically
more on one of America’s favorite ponycars. sophisticated dives of all time.

Do-it-All Boats Anniversary Furniture

Want one boat that does it all? We lake-test Build our contemporary Mission-style maple
four affordable 19-ft., 150-hp outboards that side chair—the latest addition in our group

ski, fish and cruise. Check out our results. of PM’s 90th anniversary heirloom furniture.
Singing Machines Different Strokes

\Whether you're looking for that big break or Equivalent power from car engines half the
just want some fun, sing-along karaoke size and weight of today's powerplants—
machines can make anybody sound good. that's the promise of 2-stroke engines.
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Signs You Should Own
The Best Mid-Size Van.

emblem and ASTo ane n ik aof the GM Camp, & O Uphits Reserved

All wheel drive with standard four-wheel anti-lock brakes, =Available seating for eight. Available Dutch doors.
*3-year/36,000-mile Bumper to Bumper Plus Warranty. No deductible.” *Winner of 1992 Consumers Digest “Best Buy” award.

GChevy Astro. The Van That Can. Signs are good that Astro can handle what you need.

With more horsepower than any mini-van:™ an available 200-HP 4.3 Liter V6 engine. Plus the most available
towing power in its class."” And available seating for eight. Chevy Astro. Where you see this familiar sign.
Chevrolet. The trucks you can depend on. The trucks that last.
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The Heartheat Of America Is Winning.-
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SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your HEElIh




