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Isn’t it time you got comfortable
with advanced technology?

>
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Introducing the new Ford Crown Victoria.
Roomier. Better handling. More fuel efficient.

Its even roomier, quieter interior welcomes ABS keeps your wheels from locking up

and surrounds you with driver friendly con- during hard braking, Traction Assist uses ABS
trols and easy-to-read gauges. Its trunk is the technology to keep rear wheels from spinning
largest in its class. But, below all the comfort on slippery surfaces.
and convenience is the diamond-hard tech- Speed sensitive steering, another unique
nology that separates the new 1992 Ford feature, improves road feel at highway speeds.
Crown Victoria from the rest. Crown Victoria also gives you the added
Other cars don’t measure up. safety of a driver’s air bag supplemental

.l The Crown Victoria is the only car in restraint system, standard.

\ its class that offers an Anti-lock Braking More powerful. More fuel efficient.
System (ABS) with Traction Assist. While A new V-8 engine brings a new level of

Buckle up—together we can save lives,



power to the Crown Victoria. Add to it the
technology of Overhead Cam design and
Sequential Electronic Fuel Injection, and
you've got the most advanced engine in its
class; more power that’s also more fuel effi-

cient. (18 EPA est. city MPG, 25 EPA est. hwy.

MPG.) An excellent mix for the 90s.

Better road manners.

Start up the powerplant and start moving.
You'll find its newly designed suspension
provides more precise handling and a more
confident ride. A definite step up for the full
size car.

Ford. The best-built American cars...
ten years running.

This is based on an average of consumer-
reported problems in a series of surveys of all
Ford and competitive '81-'90 models designed
and built in North America. At Ford, “Quality
is Job 17

New Crown Victoria
Have you driven a Ford...lately? . ; /i
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Joe Cuffe, Carpenter, Chisholm, Minnesota.
Works in sub-zero temperatures on a daily basis. So does his Skilsaw:

SK/ILSAW.

We made 1t first We make 1t last.
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® They said it couldn't be
done. They said no one
would ever break Bahe
Ruth's home-run record,
They said no one would
ever kick a field goal 63
yvards. And they said we
couldn't drive from San
Francizco to New York for
less than a hundred bucks.
Well, like Henry Aaron and
1 Tom Dempsey, we proved
them wrong. Automotive
Editors Tony Swan and
Mike Allen drove the al-
most 3000 miles in under a
hundred dollars—863.84 to
be exact. We don't know
what the record is, but if
anyone out there has driven

i T coast to.coast for less, I'd
Swan and Allen plan their route. like to know about it. . . .

The 1991 Indy 500 is over and in the books, but the definitive book on the Indy
500 has just been published, Written by PoPULAR MECHANICS Contributing
Editor Rich Taylor, Indy: Seventy-Five Years Of Racing's Greatest Specta-
cle (St. Martin's Press; $39.95, cloth) is a colorful and detailed history that
covers the complete story of the speedway and Indy car racing since 1911. It
ineludes the origins of the track, developments
in race car technology over the vears and the in- |
side stories of those who suffered the thrill of |
vietory and the agony of defeat—or
worse—at Indy. The foreword is by all- tlme
great and 4-time winner A.J. Foyt. If you love
the race, you'll love the book. . . . Our coversto- §
ry this month, “Rebirth Of The Blirnp." starting [
on page 30, not only chronieles recent develop-
ments in blimp technology but unveils the
MNavy's new-design blimp that has missile-firing
capability so that the aireraft can defend itself
while on station. It kind of puts an end to the
blimp's image as a benign, friendly giant slowly
plying the skies over football stadiums.
. Yes, | know it’s pretty hot to be in the shop
mwmg, glumg, routing, sanding and pa:ntmg Rich Taylor's new book,
But if you're one of those hardy souls who is at
his workbench all year round, check out our nifty oak wagon project in this
month's Home & Shop Journal. . . . As you continue west on Interstate 10 a
little past the exits for Banning, California, you see them. Seemingly millions
of them. Windmills, Looming up from the desert floor, they streteh for miles,
literally as far as you can see. For residents of the Coachella Valley, the ener-
gy future has already arrived. Managing Editor Deborah Frank's report in
this izssue details how a spinning propeller atop a 100-ft. tower in the middle of
the desert winds up making the power that runs your TV. Till next time.,

a7

e Oldham

1.lh|l S

Editor-In-Chief Joe Oldham

Art Department

Graphics Director an Canmiff
Tom Kane
Suranne MeCrepht

o
ran
Art Editor John Bostonisn Jr.
Production Editor  Robin LaSalls
Art Assigtant  MNancy Coggina
Asst. Production Editor Mally Gregor

Editorial Administration
Administrative Assl. Josephine Caronia
Asgl to the Editor Barpara A. Novak

Reader Service Department
Manager Morah 1. Golad

Editorial Offices
224 West 07 St
New York, NY 10018

We cannut be responsible for loss of
unsolicited queries, manuseripls, o
photos. For return, they must be accom-
panied by adequate postage.

BUBSCHIFTION SERVICE: Mechunies Mugmsine
will, uguon it from its rewder of o eomplete rew or renreal
-l.lbrrrqﬂt:m mhﬂm:g’mumhwum
provide delivery either Lo Postal Service or
Mrm%sqs o fwptve werks, [T B s peasom
thas esnnot be doee, v will be promyphy notifled of the isue
|H.|-.H'- ﬂbﬁ.nmrnwnl_mlmpﬂ fror miry

Further instruehons 5 huve o orer.
Pl acklress all mim.hma?iuahr , P
Box TIT, Hed Ok, 1A 51580, -erﬂhﬂm{w-hbm
“hnmud:—:qun#uv write Juan Harie, Customer
Bervies Populer Mecharies, P.0. Box 7170, Fad
Chak, 1A G150 or cull tolbfres 1-H0-IRIE Please andose
your mailing label when wotng fo e oF

s, §15.54, for ore yoar; £ 54 for twn years. Canada and al
oiher courtries wld 1000 for each year.
Use this midress for sion orcders & mparies. OPL-

LAR MECHANICS, PO, Box TIT0, Bed Ouk. LA 51581

MAILING LESTS: From time W tire we mabe oo sulwcnies
list memilnble to whao sell goreds and servioes by mail
that we beleve B atlirest oouir resdiors, J.I'wuvmuﬂmhr

nmunhnww rrisilingg bl
oF et e PL MHHEL#..E’IL:!.HEI
Servien, PO o T84, Fod Chak, 1A S158) 002

A8 A BERVICE TO HEADEIS, Populsr Mechames
publishes mewsworthy products, technigues and  seientific

POPULAR MECHANICS ® ALIGLIST 1991




‘Up until now, there was a flaw in power
tape design that no one else could put their finger
on. The lock button was in an awkward spot.

So we decided to use the human hand as
our blueprint and design a power tape that
was comfortable as well as functional. With the lock

button on top where your thumb says it should be.
And a triple-riveted end hook and bumper system
that’s virtually indestructible.

With a design concept this in- -
telligent, it's only a matter of time be- hlﬂﬂn
fore other tapes follow Lufkins rules. @

Thisis the button that
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Filvers: 14 mg. “1ar”, 1.1 mg. nicotine
av. per cigaretie by FTC method

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




LETTERS

Status Report
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Thanks for “The Blackbird
Is Back,"” about the return
of the magnificent SR-T1 to
flight status. One correc-
tion, though. We are CAE-
Link, no longer Singer-
Link. The U.S, military
and NASA-oriented opera-
tions of Link were acquired
in August 1988 by CAE
Industries Ltd. Together
with sister subsidiaries
CAE Electronics in Canada
and Germany, we are the
world leader in simulation
for training.

Following the success of
the Blackbird, we were also
selected to provide total pi-
lot training for the F-117A
Stealth Fighter and are
currently developing the B-
2 Stealth bomber air-crew
training devices,

RICHARD G. ADAMS
BINGHAMTON, NY

Proud To

Buy American

I get very tired of how peo-
ple knock U.S. car manu-
facturers. | am the proud
owner of a 1987 Oldsmobile
98 Regency with 135,200
miles. We returned last
summer after an 8500-mile,
H-week trip to the Canadian
Rockies and down the coast
of California. I never added
a drop of oil. (And never

Letters are subyect to editing for
lengeh, stvle and format.

have, sticking to 4000-mile
oil/filter changes.) | have
only replaced wiper blades
and a turn indicator bulb,
Care to hear about a
friend's Honda Accord
where a pin fell out of the
steering column at 75 miles
and he almost lost control?
Or that the radio didn"t
work at new-car pickup and
could only be replaced four
weeks later? Or about my
daughter's Nissan 300ZX
that needed two battery re-
placements in one-and-a-
half years? Hooray for U.S.
car manufacturers.
JACK HARTLEY
LAKEHURST, NJ

Never, never guestion the
quality or performance of
aJapanese automobile.
Why? Because that is the
justification that otherwise
loyal Americans have for
their purchase. Many of
these people realize they
have contributed to the
degradation of American
industry and take this de-
fensive attitude.

When the rating organi-
zations wake up and realize
this, they will assess pur-
chaser’'s opinion surveys for
what they're worth. Casein
Eﬁnt: My neighbor returned

is survey with high praise
while his Nissan was back
at the dealer for adjustments.
JOHNT. HART
NEWHARTFORD, NY

I work hard for my money.
S0 why should I spend it on
junk? I'd rather spend it on
the best I ean get for my
money. Right now, that
meansJapanese for cars.
ROY TANNER
PISCATAWAY, NJ

Lessons

I was elated to finally read a
report about Com Call
in “Lessons Of The Black

Box War.” | knew it was
used in Desert Storm but
had not seen much report-
ing about it—Compass Call
was always a hush-hush
program. Your article dida
great job onit.

1 was the original Com-
pass Call program manager
at HQ Tactical Air Com-
mand (TAC) U.8. Air
Force at Langley AFB,
Virginia, from the origina-
tion of the system's concept
until the first aireraft was
delivered.

‘We took the system from
concept to operation with
crew and aircraft in 42

months, a record for sucha

complex system. Typical
timing would be more like
10 to 11 years. Compass
Call was developed using
basically off-the-shelf com-
ponents with a judicious
software controller. We
were the first to use color
CRT operator displays in
such an aircraft, just one of
our firsts.
GENE SIMMONS
USAF(RET.)
HARVEST, AL

You mentioned the F-15
fighters flying combat air
patrol, but forgot the F-14
and its erews which did the
same thing. To ignore this

= 5 e
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Reader Paul Moran bullt this multipurpase garage from PM plans,

aireraft is to ignore the
young men who worked
around the clock to arm the
plane and keep it flying,
and the pilots who flew

them. JULIA ROSS
SEQUIM, WA
I guess you missed Novem-

ber 1990°s “America’s En-
farcer,” a cover story on the
men of the F-14. —Ed.

Garage Building

I have completed your
plans for a “Garage Get-
away,” with some various
alterations. [ made the win-
dows all the same size, re-
placed the dormor witha
window, added a 6-ft. dou-
ble door instead of an 8-ft.
garage door, replaced the
side door with a window,
moved the stairwell to the
rear, enclosed the stairwell
on the ground floor, made
provigions for a shower
stall, commode and sink,
and insulated and installed
drywall upstairs and down-
stairs.

The downstairs will be
used as a workshop and
storage for yard equip-
ment, while the upstairs
will be used as an office or
guest room. This project

(Please twrn to page 10)
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GChange - your oil

“»d keep your engine dean

Wnrqmduﬂwﬂ*nmﬂm-“ Engine Treatment ot
il change or when down a quart. 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. PO81, PO.

Box 471, Waupun, W 53963 or call

1-800-452-2888.

Rislone: The Clean-Engine Advantage ™ = % soom
= =

2 1891 The Shaler Company

As Seen in




LETTERS (Continued from page §)

would not have gotten off the ground
without the help of my neighbor, Col.
Bill Britt. We started in November
'8 and completed it in March of 1990.
Some outside help was used on the

siding, roofing and framing,
Ineidentally, I had built a 10 x 14-
ft. Dutch building, from PM plans, on
this same spot about 20 years ago. It
was moved across the street to Britt's
house and placed on a concrete slab. It
still looks good. PAULJ. MORAN
NASHVILLE,TN

Road Warriors

“Road Work" concerning car phones,
laptop computers and onboard fax
machines for busy executives’ cars
was interesting. But I was put off by
the use of the term road warrior to de-
note those to whom a car is merely a
mobile office.

The real road warriors in our cul-
ture are professional drivers like my-
self who have to cope with these mo-
rons while they use the phone, sort
pages of copy and do almost anything
except pay attention to their driving.

FREDRICK.). DIEKMAN
ST. CHARLES, IL

And Then

There Was Light

Thank you for having Appliance Clin-
ic. I read a letter from someone hav-
ing problems with the light switeh in
their refrigerator. [ had the same
problem and had been without light
for at least 12 years until I received
PoPULAR MECHANICS. My husband
fixed the switeh, and now [ have light.
Itis beautiful.  ELIZABETH WYATT

KENT, OH

Cordless Convenience

I was happy to see the Cobra rate so
high on your comparison of cordless
phones in “Range War.” | love to talk
while in bed, and with an antenna
sticking out, it's not a pretty picture.
Algo, the phone company wanted 575
to install a jack in the garage. So, I
bought a Cobra Intenna. It's great in
the garage or down the street,
But [ was alittle disappointed when
I saw the price you listed, 1 paid $79
for the Intenna, without the speaker-
phone—nowhere near the $230 price
you quoted. I hope that didn't turn off
buyers looking for an excellent cord-
legs phone with many features and ca-
pabilities. DONALD DODSON
ORLANDO, FL

We ean only quote manufacturer’'s
suggested list Iorice in the magazine.
As each retatler is an independent

10

businessman, the actual selling price
can be anything the refailer wants it
to be. —Ed.

A Missing Convertible

I enjoyed “Sunchasers,” which fea-
tured all of the convertibles for sale in
America. However, [ must eriticize
you for omitting the American-made
Avanti convertible. Priced at about
£50,000, the Avantiis hand built to or-
der in any color the customer desires,
with any color fabric, suede or leath-
er, together with an optional factory-
installed telephone and a color televi-
gion. The hmf;».r is formed from space-

age Kevlar and fiberglass, soit'll
never get door dings and can never
rust. All this, and it can be delivered
right to your front door, in an en-
closed trailer—just like a pizza.

And why were 20 of the 30 convert-
ibles photographed in red? Are 67% of
all ragtops sold in red? Is the average
convertible buyer a member of the
sheep mentality? I thought the pur-
pose of buying a convertible was to be
individualistic.

SANFORD BLOCK
BLOOMFIELD, NJ

People want to be individualistic toa
point. Actually, one survey we saw

s

e -

Youd be hard-pressed to find a do-it-yourself
project simpler than installing a Touch Control®
faucet by Moen” Everything you need isin the box,
and if you do have questions, you can call our toll-free
Helpline. Of course, every Touch Control faucet has
Moen’s exclusive washerless cartridge, carries our
Lifetime Limited Warranty and—true to itsname —
can be operated with a feather-light touch.



said that the actual percentage of red
convertibles sold is closer to 80%. So
much for individuality. —Ed.

A Matter Of Speaking

Reader Tom Greiner's letter to PM
regarding sexism and male chauvin-
ismin“Boating 91" objects towhat he
perceives as PM's macho tone, What
does he expect in a magazine written
by and addressed primarily to men?
My dictionary defines macho as “ex-
aggerated masculinity.” But one per-
son's macho is another's masculine,
meaning “having qualities appropri-
ate toa man.” I don't think that war-

rants replacing editors Oldham and
Skorupa, as Greiner sugpests,

And if reading PM makes Greiner
so uncomfortable, he should take the
advice of the doctor who told a patient
upon his raising his arm and complain-
ing of pain, “Don’t do that!"

WILLIAM DOOLY
PHILADELPHIA, PFA

I read with considerable interest vour
Tech Update article, “The Envelope,
Please. . ." about the U.8. Air Force's
upcoming decision concerning a new
fighter. So it came as a surprise to see
that PM has quickly coined the oxy-
moron of the decade, a phrase by

Pleasure

Even shopping for a Moen Touch Cantrol faucet isa
pleasure, because you'll find so many affordable styles. In
fact, the only difficult part of the process will be selecting
the Touch Control faucet you like best. Who knows—you
may have to buy more than one (we like to encourage that
sort of thing). For information about Touch Control and
the complete line of Moen faucets, see your local home
improvement store, or call 1-800-347-6636.

yJMOEN
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which all future military aireraft are
to be judged: “Observers have noted
that the YF-23 appears faster and
stealthier, while the YF-22 is more of
a high-maneuverability performer.”
Now while some people would ar-
gue that this phrase exhibits a lack of
editorial diligence, | strongly dis-
agree. You see, the alternatives to
“appears stealthier” geem to pale in
comparison: “the YF-23 appears less
apparent,” or “the YF-23 is obviously
less obvious.” Keep up the good work.,
THOMASW. HOENS
WESTFIELD, NJ

Lost At Sea
I read “Salmon And Suzuki” and was
shocked to learn the continental drift
roblem was much worse than I had
eard. Earlier this spring, the San
Juan and Orcas islands were off the
northwest coast of Washington state,
not Oregon as the article stated. But |
was relieved to read the fishing was
still as good as I remember. If I stay in
my current home long enough, I may
end up with a beachfront home in San
Diego. ROBE KEMPER
MARYSVILLE, WA

Home Advice

There were many exceptionally use-
ful ideas in “65 Great Ways To Im-
prove Your Home.” However, there
15 a good possibility that readers will
be misled by one of the suggestions.
Item No. 31 recommends replacing
nongrounded receptacles in older
homes with grounded (3-pronged) re-
ceptacles. To achieve grounding, you
suggest running a pigtail from the re-
ceptacle Lo a clip attached to the box.

You apparently assume that all wir-
ing in older homes was done with
greenfield tubing. Nothing could be
further from the truth. Many homes
prior to the separate ground wire re-

uirement of the National Electrie

ode were wired with nonmetallic
sheathed cable. Connecting a ground
wire from the receptacle to the box in
these older installations accomplishes
nothing other than giving the home-
owner a false sense of security.

Some homes in this early period
were wired with BX cable (now pro-
hibited), which looks similar to green-
field tubing. However, the metallic
sheathing of BX does not provide a re-
liable, low-resistance ground return.
The practice recommended in the ar-
ticle should only be followed if the
homeowner can validate that the box
is reliably grounded by using an ohm-
meter.

JAMES E. LAPORTE, PH.D.
VIRGINIATECH

11



TIME MACHINE

75 YEARS AGO: AUGUST 1916

Loop De Lore

World War I airmen began
the honored tradition of spin-
ning yarns that defied plausi-
bility. Case in point: the
French flyer who claimed he
had been hijacked after a fog
grounded him inside an ene-

my camp. A German officer [

forced him at gunpoint to fly
i scout mission over French
lines, with the officer in the
observer's seat. But, notie-
ingr that the German had not
strapped himself in, the pilot
wheeled the plane into a sud-
den loop, hurtling his kidnap-
per earthward.

50 YEARS AGO: AUGUST 1941

Horse In Buggy

Cars and trucks were invent-
ed to put horses out of busi-
ness, not carry them around.
But in some cases, the horses
had the last laugh. In Boston,
a motor vehicle regularly

gave horses a lift, carting ail-
ing beasts to and from the
Angell Memorial Hospital
For Animals. The ambulance
trailer featured harnesses to
keep the animals still and
curtains to shield them from
rain and cold air,

Rockin’ Wings

Instead of fiddling with flaps
on an aireraft wing, why not
have the entire wing move!
A Dayton, Ohio, inventor de-
signed a plane with wings
that shifted their angle of at-
tack by as much as 9°, They
rocked on cantilevered arms
that jutted from the fuse-
lage. Working in unison, the
wings would bite into the air
to slow the plane during a
landing. In oppuosition, they
could throw the plane into a
bank. But the idea didn't ex-
actly rock the foundations of
the airplane industry.

Deep Freight

Britain couldn't build ships
fast enough to replace the
tonnage that U-boats were
sinking. Aceording to Ameri-
can submarine pioneer Si-
maon Lake, only a sub can
counter a sub, Lake suggest-
ed that 13,000-ton wheeled
underwater eargo carriers
could creep beneath the Ger-
mans. The Germans them-
selves, he pointed out, had
used the Deutschland as a
freighter during World War
[, snesking cargo in and out
of Baltimore under the nose
of the British Navy.
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Safe At M{ Speed
The new 65-mph interstates

were slicing through the
landscape, and big-block en-
gines roared into popularity.
Not surprisingly, nasty traf-
fic statistics were piling up,
To pick up high-speed driv-
ing tips, we zipped back and
forth on the New York Thru-
way with veteran state
troopers. These road war-
riors detailed the uncanny
phenomena of the freeways,
like “memory," in which
drivers slow to a crawl past
the site of a wreck even after
the accident is cleared.

Hold Your Breath

Nothing's more embarrass-
ing than losing a 20-megaton
H-bomb in 3000 ft. of water.
But that's what happened
when a B-62 crashed off the

coast of Spain. Finding it was
the first real mission for the
deep-diving Alvin, but it
took the Navy's original
CURYV robot to haul up the
Weapon.
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The Classic of Radar Warning by ESCORT

All the
radar detector
you need.

Over a million satisfied owners
agree: PASSPORT™ is a sure bet.
PASSPORT has an established
track record and has been voted
*number one" year after year by
leading automotive magazines.
In fact, Car and Driver stated,
“In a word, PASSPORT is a win-
ner; worth every nickel in
roadgoing peace of mind."
PASSPORT comes with every-
thing you need for worry-free
driving:
» Long range detection
s Anti-falsing circuitry
* Pulse and instant-on radar
detection
= Pocket-size convenience
= Die-cast aluminum housing
» User-friendly features
We believe so strongly that
you'll be satisfied with
PASSPORT's performance that

PASSPORT provicier all
I e radar wariing
Jeatures you newd ¥y

o even smal] enoigh do
sl sy i @ stird
pockel, 5o you cm fake
PASSPORT with you
toberever Jou go.

each purchase comes with a
30-day money back guarantee,
Use PASSPORT where performance
counts the most — in your car,
on the roads you travel every
day. If you're not absolutely
delighted with PASSPORT, send it
back within 30 days for a refund.

Need PASSPORT in a hurry?
No problem. Order by 8:00pm
EST Monday-Friday, and we'll
ship your order via Federal
Express for only §14.95. You can
have PASSPORT in your car
LOMOTOw.

Call today for the classic solution
to your traffic radar problems.

1-800-433-3487

for Sales & Information
{ 1-800-543- 1608 for Cusismear Service)

Major credit cards accepted
PASSPORT $199 . s

{hio pesidents add 5 5% sales . Prices higher in Cansda

ESCORT
b Department 00688]
One Microwave Plaza
Cincinnati, Ohio 45249

ESCORT.

The world's most advanced radar deteciors.

ONLY SOLD DIRECT FROM OUR FACTORY TO YOU
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S COOLANT PLMP

- LIQLACY CYGEN

EXCHANGERIREACTOR

Endothermic-Fueled Jet Could Break Mach 5

HAMPTON, VA—The
Navy wants to fly hypersonic
jets as much as anyone. But
aireraft carriers have no
room to store eryopenie fu-
els. Without these supercold
liguids to chill lewding edges
and engines, a plane won't
lust long above Mach 4.

The solution: an aireraft
designed by NASA's Lang-
ley Research Center that's
based on a new technique us
ing a separate coolant called
Syltherm. What cools down
the coolant i the fuel itself,
known as methylevelohex-
ane (MCH),

Liguid MCH first flows
through a preheater, where
it's vaporized by warm Syl-
therm returning from the
plane’s hot spots. The pas

then passes into u heat ex-
changer/reiwctor. There, a
catalyst sparks an endother-
mie reaction, which draws in
heat from the Syltherm while
converting MOH into hydro-
pen and toluene, These prod-
ucts head to the engines for
eombustion, while the now-
chilled Syltherm cyeles back
to cool off the plane,

The cooling svstem calls
for some tricky plumbing, in-
cluding a pump fired by its
own exyEen system and a
compressed-nitrogen tank to
buffer conlant expansion,
The whole system weighs
shout b tons, or 14% of pross
takeolT weight,

Edhiira: Adws Dhare
Asssiant Ecwor: Greg Pope
Corambugors Mike Fillon B S fwsier

Hesearchers at Langley | Syitherm |yeliow) cools plane,
and elsewhere have tested | thenunloads heat to fuel
the chemistry, Flight hard- | [green]. Fuel and coolant
ware remains the next goal. piping Intertwine in reactor,

Highlights This Month

W Easy Target—Shoot-and-scoot tank-killer
fires from soldier’s shoulder.

B Future Shock Tunnel—Mach-24 blasts
will pummel aerospace plane components.

B Prophet Of Props—~Rutan readies his
racer to snatch speed record.

B Don't Shoot—Infrared beacon quenches
friendly fire.

B A Swarm Of Drones—Unmanned flyers
proliferate at the Pentagon.

M Prize Fighter—YF-22 supercruises off with
the ATF title.
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TEMAS INSTRURBENTS LLLISTRATION

LEWISVILLE, TX—For
15 years, the Dragon has
been the Army's mainstay
portable antitunk missile,
but using the weapon wracks
nerves. To guide it, a soldier
must sit in the open and keep
the launcher aimed at the
target until the missile hits.

That's why the Army’s
new shoulder-fired tank kill-
er will find its way to the tar-
iret while the soldier finds his
way to cover.

Fire-And-Forget Tank Buster

- e’

Fire-and-forget AAWS-M puills
target from Infrared sight on
launch unit, then navigates
with its own thermal seeker.

Designated Advanced
Antitank Weapon System-
Medium, or AAWS-M, the
migsile will have its own
nose-mounted infrared seek-
ér. The missile tube plugs
into a commanddaunch mod-
ule that transfers a thermal
image of the target from its

| owninfrared sight to the mis-

Deep-Sea Hard-Rock Drill

COLLEGE STATION, TX
—Geologists and engineers
at Texas A&M University
have rigged a veteran drill-
ship to bore into hard erystal-
line rocks miles below the
ocedan’s surface,

The ship, run by the inter-
nationally funded Ocean Diill-
ing Program, already has 12
dynamic-positioning  thrust-
ers and the world's largest
heave compensator, a pair of
20-ft.-stroke shoek absorbers.
But the ship's drillpipe is
tipped with oilfield-type rol-
lercone bits, not suitable for
brittle glassy rocks.

The solution was to sus-
pend, inside the ship's stand-
ard drillpipe, a slimmer pipe
ending in a diamond coring
hit. A secondary heave com-
penzator enables drillers to
maintain a precisely con-
trolled weight on the bit, vi-
tal for coring hard rock. The
outerdrill gets the hole start-

ed and locks on to a seafloor
guide base, then the inner
drill cores ahead.

The system will aid explo-
ration of underwater volea-
noes and areas of seafloor
spreading,

gile’s thermal seeker.

Onee in flight, the missile
swoops down to nail the
tank’s vulnerable top. Its
tandem-shaped charge war-
head will penetrate even re-
aclive armor, say developers
Texas Instruments and Mar-
tin Marietta,

The Army currently hopes
to field the weapon in 1995,

X-31 Ready To Paddie

PALMDALE, CA—This
fall, the X-31 will start really
living up toits title as the En-
hanced Fighter Maneuver-
ability aireraft.

A software upgrade will
automate its thrust-vector-
ing paddles, enabling the
plane to execute complete
rolls at a 70° angle of attack
well below stall speed,

ROCKWELL INTERNATIONAL FHOTO

among other hair-raising
stunts. So fir, test pilots hiave
flown the two demonstrators
with paddles either held elec-
trondeally in a neutral setting
or shifted manually.
Breaking new grouml for
experimental planes, the two
X-d1s will eventually meet in
mock combat, exploring how

quickly low-speed maneu-

vers it a high angle of attack
can swing a fighter around at
its opponent. One of the
planes will have its post-stall
capability disengaged during
the dogfights. They will be-
grin at the end of 1992 at the
Naval Air Test Center in
Patuxent, Maryland.

X-31 takes off for test flight at
Rockwell plant with its three
thrust-vectoring nozzles
attached, but not yet activated.

INMER-PIFE
TOP DRIVE

HYDRAULIC
POWER
PG— =

OUTER-PIPE
TOP DRIVE——

(More Tech Update on page 20)
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Special T-Shirt Offer

Your T-5hirt is free with proots
of purchase from 3 packs of
Bucks. But remember, even pod
hall a million Bucks wont Bucks
last forever. See attached 3
crder form for deteails. ; ﬂ
& Philip Morria Inc. 1991 m ﬂﬂh ﬂmr’
not full price.
SURGEON GENERAL'S WARNING: Cigarette Mir. suggested ratail price.
Smoke Contains Carbon Monoxide. Kings Lights:1mg “tar,"0.7mg hicotina—
Kings: 14 mg ““tar,” 1.0 mg nicotine
av, per cigarette by FTC method.
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GOODYEAR INVICTA GS.

BASED ON A SIMPLE BUT PROVEN
HYDRAULIC PRINCIPLE.

No one likes to drive in
the rain.

Which is why Goodyear
has devoted so many years, and
so many millions of miles,
to the science of wet traction.

It’s this unequalled know-
ledge that has led to the
development of 185-plus mph rain tires for
some of the world’s fastest racing cars.

And to the development of the Goodyear
Invicta family of passenger car tires.

The Invicta family is the fourth generation
of Goodyear all-season radials.

And it has found favor with some of the
world’s toughest tire critics: the engineers
who develop vehicles like the Lexus 1.5400,

Wt qar dry, this i all
thart rewches the ol
the conbact peitek,

the Audi Quartro V8, the Honda Accord and
the Buick Park Avenue Ultra.

You'll find the Goodyear Invicta GS, GL or
GA(L) as onginal equipment on all of these
vehicles.

And Invicta radials were chosen for
these vehicles only after rigorous compar-
ison with other makes of tires.

Usually, there is a minimum of 22 different
points of comparison. Including treadwear,
noise, durability. And wet traction.

No one likes to drive in the
rain. But you'll find it's when

it rains that the Invicta GS

really shines.

Goodyear wins
the most important
tests of all.

Gioadyear Invicta radials have proven their worth
i 10 muillicon miles of testing, Wet and dry.




Crisaclvear Hiter

fimmets that the contenis
af vour car are altoays
maie paltealde than
the car

The weet-wvatier
technology that goes
mto Goodyear's
185+ mipl Formila
Ohner sin five poes
mio the Goodvear
Invacta GS.

The all-season compound and steel-belted radial
comstruction of the Invicts GS mean lasting
r'..'l'{lﬂ'.'. Sl ST n?’.‘f['\r SIS,

GOODSYEAR

Torwoda Camry Vo

You'll find Invicta GS8, GL or GA(L) rudials on
somee of the best vebicles available i America.
Chive of the reasons they wevre selectod i3 their
et sweather eapability,

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




F-22 Wins The Big One

MARIETTA, GA—Ameri-

ca’'s next air-superiority
| fighter, the F-22, will begin
rolling off Lockheed assem-
bly lines in 2001.

The final version of the jet
will be substantially differ-
ent from the winning proto-
type, yielding an aireraft
that is more advanced in
some ways and more conven-
tional in others. YF-22 cock-
pit displays had touch-screen
functions. They'll be gone in
favor of traditional buttons
around color liguid-erystal
displays. The F-22 will be the
first U.S. fighter with an all-
glass cockpit.

Meanwhile, tail fins and
control surfaces will shrink,
Aluminum and titanium will
be replaced by composites

Stealth, speed and
agllity earned the F-22
the right to replace the
F-15. Production
will peak at 48
planes per year.

over 35% of the airframe. In-
stead of the experimental
pivoting pilot's seat on the
prototype, the production
plane will have a standard
fixed-position ejection seat,
The Pratt & Whitney F119
engines, which beat out a
more complex design from
General Electric, will be fit-
ted with a bigger fan to beel
up thrust. The production
planes will need the extra

boost because
they'll still tip
the scales against the
Air Foree's original
50,000-pound weight
requirement.

This fall, a second

R

ATLANTA, GA—A saucer-
size antenna developed at
Georgia Tech for the Air
Foree merges the best quali-
ties of miniature military an-
tennas with a wide spectrum
of possibilities for commer-
| cial use,

The invention resembles a
flat microstrip antenna, the
efficient but narrow-band-
width device found on the

slkin of a missile, for example.
But the Georgia Tech anten-
na has a spiral of condueting

Er:;eamr Rolls Out

| PALMDALE, CA—Proba-
bly the last of its breed, OV-
| 105, which is better known as
Endeavour (see Tech Up-
date, page 16, May "91), tax-
| ied into the sunlight last
April, before riding piggy-
back on a brand-new 747
Shuttle Carrier to its home at
| Kennedy Space Center.

The ferry flight marked
the first time a Shuttle has
taken off from Palmdale. A
huge 4-legged crane called
the Orbiter Lifting Facility
mated the spacecraft with
the T47 right at the site. Pre-
viously, orbiters trucked 26

New Shuttle Endeavour drew a
crowd of 2000 as it rolled out of
Rodoaell’'s Alr Force Plant 42

| last April

20

miles through Southern Cali-
fornia traffic to the Mate-
Demate Device at Edwards
Air Foree Base.

After spending the sum-
mer in Kennedy's Vehicle
Assembly Building, the new
Shuttle will go through an

Tiny antenna combines wide
bandwidth of spiral devices

| with Matness and efficlency

of microstrips.

material on its surface, giv-
ing it a bandwidth up to 50
times as broad as a conven-

YF-22 prototype
will begin an aggres-
sive flight-test pro-
gram that will include
ground-hugging high- |
speed dashes and high-
angle-of-attack rolls,
Under plans outlined in
April, the first full-scale
development version of the
plane will fly in 1995, follow-
ed by 10 more flight-test air-
craft. Four preproduction F-
22s will then go to the Air
Foree for operational tests.
The program will enter the
full-seale production phase in
1997 and run until 2014. Total
numbers: 648, enough to fill
b tactical fighter wings.

tional microstrip. And, un-
like previous spiral anten-
nas, it can be mounted almost
anywhere,

Etched from a thin sheet of
copper, the antenna can be
slapped on the curved sur-
face of a car, airplane or sol-
dier’s helmet without carv-
ing out a cavity. The wide
bandwidth will add new Nexi-
bility to such technologies as
mobile satellite communica-
tions, Global Positioning
System receivers and eellu-
lar phones,

unprecedented barrage of
“first flow" tests. Radiators
and Ku-band antenna will de-
ploy, payload bay doors will
open and close, actuators will
wiggle the main engine gim-
bals, and control surfaces
will flap until testers—and
flight crew—are satisfied.

Begun in 1987 to replace the

Challenger, Endeavour |
brings the Shuttle fleet up to
four orbiters, M!hﬂﬂgh NASA |
would like a fifth bird, there's
little room in its budget. '
Endeavour's first mission
will come in May 1962, when
' astronants will re-
boost an errant In-
telsat satellite.

LOCKHEED PHOTO
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4X4

“IT’S THE ONE TRUCK THAT
LETS ME TRAVEL ANYWHERE
WITHOUT RESERVATIONS”

Travel advisory. When your itinerary takes you off the beaten

track, bring along a seasoned traveler, the 1991 Toyota 4x4 Xtracab
SR5 V6. Boasting Toyota's exclusive HiTrac independent front
suspension, shift-on-the-move 4WDemand and rear-wheel
Anti-lock Brake System (ABS)® all standard, you can simply point
your 3.0-liter, 150-horsepower V6 in almost any direction and go.
And stop. Without reservations. Call 1-800-GO-TOYOTA for a truck
brochure and the location of your nearest dealer.

“I love what you do for me”

@@ TOYOTA
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Friendly Fire
Fighter

FORT MEADE, MD—Hop-
ing to shield American armor
from American firepower
during Desert Storm, the
Pentagon ordered 10,000 de-
vices that weren't even in-
vented when the war began.
The antifratricide infrared
devices, or AFIDs, came
from Test Systems, Ine., a
small New Hampshire elec-
tronies house that turned a
technician’s idea into a bat-
tlefield accessory in 21 days.
The size of a coffee can,
the beacon emits an infrared
pulse that can be seen
through smoke and swirling
sand by pilots wearing night-
vigion goggles, Coalition air
superiority goaranteed that
only friendly planes and heli-
copters could spot the signal,

Simple infrared beacon kept marauding Apaches from friendly armor during Desert Storm tank battles.

Sinece the war ended, the
rest of the arder has gone to
the new Advanced Systems
Concepts Office. There, the

Army aims to develop a bea-
con that flashes only in re-
sponse to a coded interroga-
tion—useful in less one-sided

scenarios. The Army Corps
of Engineers is also testing
the device to monitor ice
flows.

WASHINGTON, D.C.—Hav-
ing earned their keep in the
Persian Gulf, unmanned aeri-
al vehicles (UAVs) are enjoy-
ing the military's favor, and a
new generation al drones is
now vying for Defense De-
partment attention.

Program Office Is looking
over two candidates for a
multiservice short-range
drone, which would fly 20- to

The Pentagon's UAV Joint

For work nearer the target,

the UAV OHice plans to ac- |
Wb

guire a fleet of Exdrones,

small batwinged UAVS that Jis was
did some close-range surveil- [= =

Drones Buzz Back Into The Spotlight

radio-jamming aircralt in the
mid-1980s. Exdrones will
also help the UAV Office
shape a future competition
for a close-range drone.
Among potential candi-
datesforthatjobis Shadow,a

Cordray Research for the Air
Force's Flight Dynamics Lab-
oratory. The 6-ft.-dia. flying
saucer uses a single-ducted
fan to boost itself into the air,
then diverts thrust rearward
like a Harrier and flies as a lift-

unigue drone developed by

7

10C-mile recon and targeting | lance for the Marines during p.
missions. Israeli Aircraft In- | Desert Storm. The drones |
dustries (lAl) has teamed with | emerged from a classified
TAW to produce Hunter, a | program to build unmanned
twin-engine foflow-on 1o 1Al's From R
combat-proven Pioneer. Its ri- mm ,mmr;m
val is Skyowl, developed by | siy: Shadow lurks as close-
McDonneli Douglas and De- | range VTOL drone; Exdrone
velopmental Sciences Corp. fights electronic-war role.
2 {Mare Tech Update on page 24)

Pl ILLLISTRATION BY ED VALIGLIRSEY

TOP TO BOTTOM. 1A PHOT0, CORDRAY RESEARTH PHOTT. BA] F4OTD



AUTHORIZED LIQUIDATION

DISCOUNT
DEPOT

UATCH THAT'S 3
WORTHY OF A -
‘PRESIDENT"

Nationally Famous

Masterpiece Reproductions

of the world-renowned

DIAMOND
18K GOLD ROLEX

PRESIDENT WATCH
for Men . .. and Ladies!

* TWO TONE-ONE MICRON OF GOLD FINISH!

® DAZZLING GENUINE DIAMOND!  PRECISION
QUARTZ MOVEMENT! » DAY AND DATE!

» CONCEALED CLASP! # FAMOUS INTERLOCK BAND!

And you thought you wouid never have the sy of Wearing 2 “ROLEX. WELL YOU WERE WRONG
— NOW YOU CAN EVEN AFFORD A MATCHING PAIR!

DISCOUNT DEPOT DOES T AGAIN! Now we: bring you the "hottest” affordiable watch in e nation —
the starting @ad mproduction of th diamand-studded ROLEX PRESIDENT WATCH — for onfy S20
gach while: supplies lastl

We stake our reputation on bringing you fantastic values — and fis (5 no excepsan! We purchased the
gritire manufachurer's ovemun (o bring you thesa watches at the lowest price in Amenca!

Wear your ROLEX REPRODUCTION to work or business meengs and quarantee vourself fhe look of
Success. Wear it at parbes and special evenis tn catch the eye of ewious admirers. And wear your | Plaase send me ____

| DISCOUNT DEPOT, Dept. RX-50
| 36326 US. 19 M., Palm Harbor, FL 34684

Yes! Please rush me my "Masterpiece Reproduchon®™ watch

(Oty) Men's walches and _ (Qty) Ladies

watch daily wethout every worrying about edr
Isirance coess. Afteral, this "ROLEX " cosis you
oty 520 .. ot housands.

ORDER NOW IN MEN'S AND LADIES VERSION!
You st act guickdy because we now hade n our
warmhouse LESS than S0.000 of each watch (bath
walches are exaotly similar — except for the size —
the ladies’ versin s more ptits and doss nof have
day featurz). & thiz incradibly LOW DISCOUNT
DERT PAICE, tret you o 2 koved one o 2 matching
pair — o order planty of edras for gifts. . AND
SAVE! Your sabstaction is guaranteed for 5 years so
youl have niothing ta kose! Awaid disappainiment —
(OADER NOW!

NATIONALLY ADVERTISED at.398-95
OUT THEY GO FOR ONLY

DISCOUNT 5
DEPOT
PRICE

(While Supplies Last)
ABSOLUTELY NO DEALERS

watches at only §20.00 each plus 52 95 shipping and handling for
| each watch ordered
| His & Her SPECIAL! Two or mare watches onby $20.00 each and
we pay all the shipping and handling!
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Rutan’s Pond
Racer Flies

MOJAVE, CA—From the
mind of Burt Rutan and the
wiallet of warbird collector
Bob Pond comes a plane de-
signed to break the current
H28-mph speed record for
piston-powered aircraft. The
Pond Racer (see Tech Up-
date, page 16, Oct. '8E),
flown by Dick Rutan, took to
the air for its maiden flight
this spring,

Pond commissioned the
all-new plane to stem the
conversion of historic combat
aireraft for racing. Nothing
could be further from a WW
LI fighter than the Pond Rac-
er, with its twin engine
booms, oversize “butterfly”
control surfaces flanking the
tail fin and its squarish pro-

pellers sculpted to handle
shock waves at speeds just
below Mach 1.

Rutan plans to probe the

Pond Racer’s flight envelope
over the summer before en-
tering the Pond Racer in the
Reno Air Races this fall,

Rutan pilots from fuselage pod
set behind forward-swept
wing. Big rear control surface
will be reduced for racing.

Brain Surgeon’s
vlewlng Wand
BALTIMORE, MD—Until
now, a brain surgeon navi-
gated through a patient’s
head with X-rays viewed be-
fore an operation. But a new
system gives surgeons a 3D
view of the entire brain as
they work,

Radialogists first chart the
patient's brain with CT scans
and magnetic resonance
images, A computer then
merges them into a 3D map of
the patient's head.

Next, the surgeon touches
reference points on the pa-
tient's skull with a wand
mounted at the end of a -
jointed arm. Using informa-

tion from angle-meusuring
transducers at each joint, the
computer can figure out
where the wand is in relation

to its stored map of the |

Surgeons use 30
Image on monitor

[left] to guide their
efforts, wielding a
viewing wand to
update their position.
patient's head.
(Unece the opera-
tion begins, sur-
geons probe the in-
cision with the
wand. By showing
the wand's loeation
on the computer-generated
map, the system helps find
the safest route through the
brain and determine what
tissue should be removed.

SANTASABANA, CA—In-
side the world's most power-
ful wind tunnel, a Mach-24
blast of air will assault test
articles—but only for a few
thousandths of a second.
That'll be the best ground
testing available for compo-
nents of the National Aero-
Space Plane (NASP),

The free-piston shock tun-
nel’s test sequence begins
when nitrogen, released
from twin secondary reser-
voirs, accelerates a piston to
more than 600 miles per
hour, The piston slams into
helium, squashing the
gas to 2500 times atmos-
pheric pressure. The com-

Monster Mach-24 Shock Tunnel

pressed helium bursts a met-
al digphragm, sending a
shock wave down a second
tube. The wave whips air in
this tube up to hypersonic
speeds. The air shatters a
second diaphragm and blows
through a nozzle into the test
section.

NASP contractor
Rocketdyne plans

to build the test facility as
soon as the NASP Joint Pro-
gram Office selects a govern-
ment site. Mul

24
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STARTING
YOUR
ENGINE

ecouse of stori-up, your oll's in the pan, nat in the engine. S0
when you tum the key, parts grind fogether. And in those first
ritical seconds, 70% fo 80% of all engine wear fkes ploce.
Slick 50 Engine Treatment does what no other
lubricant can

It pratects engines at stort-up. So even during dry storts when oil and odditives
aren't there, Slick 50 is lubricafing and protecting your engine to help

reduce weor,

In foct, Slick 50 was recently tested by o mojor EPA-recognized independent
laboratory. And when the results wers in, the Slick 50 treated engine hod less
than 50% waar compored to the test engine run with reference oil alone.

And odditional tests have also shown o deomatic reduction in fuel consumption.

I’s not an additive, not an oil

I's Slick 50 Engine Treafment. A speciol reatment that bonds PTFE to working
mefol engine parts fo reate o tough slippery coating that lubricotes and protects
for more than 50,000 miles,

Sa o keep your vehicle on the road longer and drive down operating costs, feat
your engine to Slick 50,

Bacouse withou! i, storfing your engine really &5 o femible thing fo do.
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ECONO CAPER

Coast to coast for $1007 They told us we were crazy.

BY TONY SWAN, Automotive Editor; PM Photos by George Olson

® In 1971, Dan Gurney and Brock Yates drove a Fer-
rari Daytona GTB-4 from New York to California in 35
hours and 54 minutes, winning the first Cannonball
Baker Sea-To-Shining-Sea Memorial Trophy Dash.

Starting at the Red Ball Ga-
rage in Midtown Manhattan
and slithering to a halt at the
Portofino Inn in Redondo
Beach, Gmaj; and Yates av-
eraged just over 82 miles per
hour for the distance.

Quenad about the kind of
open-road speeds required to
maintain such an astounding
average, Gurney flashed his
boyish grin and said, “We nev-
er exceeded 175 mph.”

The average speed for our cross-country run was a

Using I-80, PM economy run covered 2993 miles.

fined as 3 hours of
Nevada; Che:,renne

way at a blistering 35.4 miles p :
course, that included overnigh umfghl: d#-

and a shower) in W

yoming; and South Bend, Indi-

ana. The Gurney/Yates Fer-
rari stopped only for fuel, On
the rtmﬂ—lnl:.amtata_ﬂﬂ_all the
way—we maintained steady-
state speeds between 63 and 66
mph. We never exceeded 75
mph, let alone 175, even on the
longest downhill stretches.
But we didn't need to refuel
nearly as often as the Ferrari
—eight pit stops between San
Francisco and our final fillupin
Manhattan. Which brings usto

the major point of contrast between that first Cannon-

tad slower than that posted by Messrs, Gurney and  ball run and this one.
Yates, We covered the 2993 miles between San Fran- Gurney and Yates averaged 12,5 miles per gallon.
cisco and our headgquarters at 57th Street and Broad- We averaged 53.2,
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After 5an Francisco sightseeing and cable-car dodging, the PM Geo Metro braved
mountains, deserts, frequent rain showers and persistent crosswinds en route to New
York's George Washington Bridge (far right). The result: 53.2 mpg coast to coast.

Our original idea, conceived when
the Iraqgi occupation of Kuwait sent
gasoline prices spiraling upward, was
to drive from coast to coast spending
no more than $100 for fuel.

The choice of vehicles was con-
strained by fuel prices prevalent at
that time—around $1.50 per gallon
—which meant we needed a car capa-
ble of about 45 mpg on the highway.
This led us to the Geo Metro.

But by the time the dust settled in
Iraqg, fuel prices had fallen substan-
tially, as low as $1 per gallon in some
places. So we knew that making the
run for less than $100 wasn't going to
be as much of a challenge as we'd orig-
inally envisioned, even though fuel
prices were climbing again when we
saddled up in San Francisco,

In fact, it was easier than we
thought it would be. The highest

® To us, the real beauty of this run is
that there was no magic. Our friends
at Chevrolet handed over a box stock
Metro sedan, we boited on a sel of
General A/'S 210 145/80R-12 tires,
changed the oil (to Havoline Formula
3 5W-30) and drove. There were two
mission-oriented modifications:

No. 1, and most important, was the
installation of an aftermarket cruise-
control/trip computer. Not only did

this relieve us from the fatigue-pro-
ducing business of keeping one foot
on the gas pedal, it allowed us to
monitor instant fuel economy with 60
updates per minute. Manufactured
by Zemco and available through J.C.
Whitnay, it sells for $175.

MNo. 2, we ran the Generals a bit
harder than their suggested 32-psiin-
flation—38 psi, to be precise—to re-
duce rolling resistance. —T.5.

28

pump price we found for unleaded
regular was $£1.26.9, in Goehner, Ne-
braska. The cheapest was $0.99.9 in
San Franciseo, and the average was
just over §1.13 per gallon.

Our total fuel cost was a resounding
363.84.

In the first leg of the run, from San
Francisco to Fernley, Nevada—a
stretch that went from sea level to
7239 ft. in the Sierra Nevada—we av-
eraged 50 mpg on the nose. The next
leg, between Fernley and Battle
Mountain, Nevada, came in at 50.8
mpg. After that we never had a refill to
be less than 51 mpg, despite frequent
rain squalls and a persistent strong
erosswind, most of it dead abeam,

Our best tankful, between Chey-
enne and Goehner, was 56.2 mpg.
This was particularly interesting be-
cause that particular tank of Texaco
unleaded was 10% ethanol.

As noted earlier, we chose a Geo
Metro for the run, settling on the LSi
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4-door, with a f-speed manual trans-
mission and 50-mpg EPA highway-
evele economy rating. There'saneven
stingier Metro—the 2-door XF1, tops
onthe 1991 EPA mileage charts at 58
mpg highway—but our earlier expe-
riences with this bare-bones car (%40
Something,” page 39, Feb. "91) con-
vineed us that driving one from coast
to coast was beyond the call of duty

The LSi version, with considerably
better seats, proved to be surprising-
ly comfortable from start to finish.
Front-seat legroom was generous,
the seat offered end migh adjustment to
accommodate the substantially var-
ied driving positions of our driving
team (Assistant Automotive Editor
Mike Allen and the author), and ride
quality was far better than you'd ex-
pect of a car with a 93, 1-in. wheelbase
anid 12-in. wheelz, Comfort gets to be
a key consideration in a car that’s ca-
pable of going more than 500 miles on
one 1L 6-gallon tank of gas.
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Though this car was designed as an
urban commutemobile, it can handle
long-haul travel very well indeed.
There's enough storage space to haul
a fair amount of cargo, and our only
disappointment was that we couldn’t
CONVEeTrL |1 hr Fear of L he « ar i|'|r_|| il
miake-dosleeping area. With the rear-
seat eushion removed and the seat-
backs folded forward, there's enough
room for one guy to streteh out, but
nit l.""“l["l'l'fi,iill_'n |'::ll’.i_|;]| Ly I'r'ull_'-.
gleep, This took straight-through
driving out of our plan, but it's hard to
fault the Geo/Suzuki design team on
this point—~hlitz driving just wasn't
one of the considerations.

We were also i.IIJ[ iressed l"'." the JEr-
formanee of the Metro's 993ce sohe G-
valve 3-evlinder engine. This is the
smallest passenger car engine avail-
able in the United States, producing

65 hp at 5700 rpm and 57 ft.-1b. of

torgue at 3200 rpm. Even though our
Metro weighed in at a tidy 1693

pounds, this still results in a power-
to-weight ratio of 30,8 pounds/hp, and
thit's before vou add two bleary-eved
ruys, a modest toolkit and lugprage.

Nevertheless, the little 3-banger
hauls along easily at respectable high
Wy 5 -1-||:~, We had to dow r|.-]Lif'I L
climb zome of the steeper mountain
grades of California and Nevada, but
most of the way it was straight fifth-
gear cruising.

The Geo's Liny '!'1"|pi.- 15 dlso re-
markably smooth at highway speeds,
Three-evlinder engines all tend to vi-
brate, and the Geo's does shake a bt
at idle and in the upper rpm range,
But through most of the power band,
it"s unobtrusive and guiet., Suzuki's
motoreyele experience shows to gFood
advantage here

And while our exercise may not be
the stulf of legends, 4 la the Gurney
Yates Ferrari, we think 53.2 miles
per gallon i= a remarkable achieve-
urement. ™

ment by any mea:
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REBIRTH

OF THE

BLIMP

Buoyed by uiltralight fabrics, new
electronics and computerized design,
lighter-than-air craft reclaim the skies.

BY WILLIAM GARVEY
PM lllustration by Jeff Mangiat

@® After decades of stagnation, lighter-than-air (LTA)
flight is booming. An amazing variety of powered, man-
carrying vehicles is taking to the air. And not since the
days of the fabled Zeppelins have there been flying ma-
chines as large as those now being designed for the Pen-
tagon by Westinghouse Airships.

Why all this now, half a century after the end of the
golden age of the airships? The days of the 800-ft.-long
Graf Zeppelin, Akron and Macon. Those in the business
point to the coinciding development of lightweight,
high-strength materials and the miniaturization of elec-
tronics, plus the growing demand for fuel efficiency.
Observed Peter Buckley, chief test pilot at Westing-
house, “The old airships were before their time. They
flew around the world, yet they used pigs’ intestines [to
contain the gas]. All these new developments just shout
lighter than air.”

The result has been an unprecedented proliferation
of blimps. They're hawking an airline in California, beer
in the U_K., and catching bad guys in Seoul, Korea.
Even the Red Chinese have built one. But the biggest
news in the blimp world is taking place in an ex-Navy
hangar in Elizabeth City, North Carolina.

Moby blimp

Entering this cathedral-like structure is an almost sur-
realistic experience. A stark, white craft floats 5 ft. off
the floor bathed in floodlights and held captive ina giant
net. This is the 222-fi.-long Sentinel 1000—the largest
airship in the world. With its Dacron/Mylar/Tedlar en-
velope, fly-by-light pneumatic actuation control sys-
tem, automatic venting and stabilization, sidestick
controller, vectorable-thrust propellers, X-fin configu-
ration and special instrumentation able to capture 250
different flight-test parameters, it is the most advanced
blimp extant as well.

But the 1000 is just a test vehicle for an even larger
follow-on craft. When the U.S. Navy takes control of
the 1000 later this year, it will begin a lengthy flight
regimen to explore its aerodynamics, flight controls

E i)
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and ground handling, and to develop techniques for re-
plenishing fuel and stores while underway. Meanwhile,
if all goes according to plan, construction of the next-
generation ship, the YEZ-2A, will begin in earnest be-
fore year's end.

This truly gargantuan craft will measure 425 ft. from
nose to tail and stand 152 ft. high—that's nearly 200 ft.
longer and 100 ft. taller than a 747400, The vessel's 244
million eu. ft. of gas will lift a 3-story, pressurized gon-
dola (possibly designed by Burt Rutan’s Scaled Com-
posites), a crew of 12 and enough JP-5 fuel to power its
twin CRM BR-2/2000 marine diesels and single GE CT7
sprint turboprop for 60 hours. But sensational as this
largest-ever nonrigid airship will be to see, it's what's
unseen that really matters.
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Going up?

The Pentagon has already invested $80 million and
plans to spend that again and more on the project be-
cause it needs to et a radar to 10,000 ft., and the YEZ-
ZA 18 the cheapest elevator up. The blimp is to be part of
the military's Air Defense [nitiative, charged with
identifying and eliminating airborne threats to the
United States. A key element of the ADI effort isa
large phased-array, electronically scanned, wide-aper-
ture radar designed to lock on to low, small, fast-mov-
Ing targets, such as cruise missiles. Planners originally
intended to place the test radar, which is still under de-
velopment, on a Boeing 747, but when estimates for the
installation passed $800 million—excluding the cost of
the plane and the radar—they began looking for a bet-
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Operational follow-on to YEZ-2A would provide flexible platform
te hunt and kill low-flyling missiles and planes, find submerged
mines, rescue vessels in distreds and detect forest fires.

ter way aloft. They hit upon the YEZ-2A,

ADI wants the big blimp to dobut one job—serveas a
platform for its radar tests. However, many in the Pen
tagon believe that once the airship is in the military in-
ventory, the services will test it for a variety of roles,
such as airborne early-warning, antisubmarine war-
fare, and mine sweeping and rescue. One concept even
calls for a blimp armed with a variant of the Patriot mis-
sile system, turning it into a formidable anti-air-war-
fare platform. Westinghouse is betting that once the
Pentagon flies the YEZ-2A, they'll want to order a
bunch of them.



Slow and stealthy

Although it seems ironie that the de-
fense of the United States in the 21st
century might rely on a type of flying
machine that first flew in the 19th, the
fact is there is simply no device with
an airship’s special combination of
properties. It is by definition always
airborne, and thus can remain on sta-
tion for days or weeks, Unlike air-
planes which need powerful, fuel-
thirsty engines to produce lift, an
airship can use small engines, redue-
ing thermal signature and crew-
numbing vibration. While perform-

ance is modest, the YEZ-2A can, with
inflight replenishment, erank out a
steady 60 to 80 knots, night and day,
over land or sea, in fair weather or
foul. Forever. It will get you where
you want to go.

Although vast in scale, airships are
surprisingly difficult to spot with an
eyeball or a radar. Anyone who has
tried locating a blimp from the air as I
have knows that haze, low light or a
cluttered or sea-gray backdrop can
make the thing vanish altogether.
One Navy pilot said future airships
would be operated well away from

Elizabeth City hangar houses nearly com-
plete Sentinel 1000 |above left). and mockup
of YEZ-2A gondola |abowve).

any carrier because their virtual in-
visibility would make them a collision
hazard to fighter and patrol pilots.
Moreover, the ship's skin is literally
invigible to radar, and the gondola,
fins, engines and airborne radar ean
be configured to disperse the enemy’s
signal.

Giant hybrid
While it is eertainly the best-known
and financed big-ship project, the

Solar Skyship

@ While there is theoratically no limit to
how long an airship can stay aloft, the
need for periodic refualings has always
brought them down to Earth in the end.
But now a solution—a solar-powered rigid
airship—iooks like it may be about to gel
off the ground.

Eric Raymond, former world hang-glid-
er champion and the designer, builder and
pllot of the first solar-powered plane to fly
across the United States, has neariy fin-
ished plans for the craft, and hopes even-
tually to fly it anound the world.

State-of-the-art materials and construc-
tion are the kay to his design. The airship’s
keel and inner support structure will be
made of small-diametar aluminum tubing

with Kevlar thread. A thin Keviar
foam sandwich will make up the “cap,” or

—tEo=

== |

fitting base for the photovoltaic array that gen-
erates eleciricity for the engines. The rest of
tha airship’s external skin will be of Tedlar, a
Dupont product similar to Mylar, but many
times stronger and more ultraviolel resistant.
Lift will come from helium contained in six
separate bladders taking up most of the enve-
lope’s internal space. Batteries or, moreg like-
ly, hydrogen fuel cells will be mounted along
the keel to provide power for night fiying.
Current plans call for the craft to ba 100 fi.
long, but only 18 ft. in diameter. The resulting
profile is sleak anough that a S-horsepower
electric motor swinging a 16-fL. prop should
ba abla to push it along at 80 mph. At night, on
stored power, cruise speed drops to 40 mph.
The 2-passaenger gondola will be built of
carbon-fiber sandwich and will contain navi-
galional, communication and emergency sur-

vival aquipment. Two alectric motors will
also be housed there, providing thrust for
landing and takeofi, as well as emergency
backup power.

Despite the ship’s long range, Ray-
mond expects to make numearous stops.
Some promotional, some for mainte-
nance. Should bad weather or mishap
force an unscheduled stop, the pilot can
fire & rockel-propelled anchor into the
ground, allowing him to come to rast with-
out a ground crew.

For most of the trip, however, the blimp
will be accompanied by support crews and
weather teams. The resull should ba a
rather grand axpedition, which Raymond
hopes will go a long way toward proving
that current solar technology can power
long-distance aircraft. —Rick Titus

32

POPULAR MECHANICS ® ALIGLIST 1991

PR ILLLISTRATION BY PALIL DINAARE



PR RLLETRATION BY PALL DIMARE

YEZ-2A is not the only aerial Goliath
being discussed. This spring, | spent
an evening with Michael Arie, an
aeronautical engineer who two years
ago was named head of a new LTA di-
vision within Russia's Antonov De-
sign Bureau. Arie's assignment was
to match his nation's needs with
emerging airship technology.

His biggest project is the Alba-
tross, an airship of approximately the
same weight and dimension as the
YEZ-2A, but which features two Mil
Mi-8 helicopter rotor systems fitted to
an open superstructure slung below
the envelope. The idea behind this
helo/airship pro is that with 2.3
million eu. ft. of helium keeping the
whole thing airborne, all the thrust
from the helicopter rotors can be
used for lifting cargo—30 tons of it.

(The ill-fated Helistat was borne of W

the same theory, but Arie says it was
the outboard arrangement of four
helicopters and not the concept that
doomed the Piasecki machine.) That
kind of musele would be a tremendous
help in resource development in the
Soviet hinterlands where roads, air-
ports and railroads are scarce.

But the Albatross is as expensive as
it is complex and, well, there’s not
much money to go around these days.
A search for a Western partner has
been unsuceessful and, as a result, the
Albatross has not progressed beyond
some preliminary (and promising)
wind-tunnel tests,

In the friendlier financial climate of
the United States, New York entre-
preneur and engineer Wendel Wen-
del is promoting an equally ambitious
scheme. He says his team will have
the skill and funding to launch and op-
erate an 800-ft. rigid airship by the
mid-1990s.

The purpose of the Zeppelin-size
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Antonov Albatross uses helicopters and 2.3
million cw. fi. of hellum to lift 30 tors of cargo.

vessels—Wendel anticipates a fleet of
seven Star*Elite airships—is primar-
ily to entertain. He plans to take well-
heeled passengers on air cruises to
the Morth Pole, up the Nile and into
the Amazon, Each Star*Flite will
hold 120 passengers in plush, state-

room comfort.

Meanwhile, the Atlanta-based UP-

ship Project wants to build a 900-ft.

sightseeing ship in time for the 1996
Olympics. An adjunct to that effort

Whispership ultralight floats its single occu-
pant sikywsard in near total sllence.

would be a large semirigid machine
dedicated to harvesting timber in the
rain forests without damaging the
sensitive environment there.

Little blimps that can

Airships have alwaﬁz inspired grand
schemes, perhaps because they are
technically eapable of delivering on
even the most outlandish of them. The
trick is doing it economically. Noted
Ron Hochstetler, an LTA expert
based in Washington, D.C., “In the
airship business you never know
whether you're a visionary or a crack-

lrﬁﬂl l% 555,

pot until it's too late.” Recently, some

of the most practical projects have

been light and ultralight airships, two
types that didn't even exist a few
years ago.

American Blimp Corp. in Hills-
boro, Oregon; US LTA of Eugene,
Oregon; and Thunder and Colt of the
United Kingdom are all producing
blimps considerably smaller and less
expensive to own and operate than
the 200,000-plus cubic-footers pitch-
ing for Met Life, Fuji, Sea World and,
of course, Goodyear (which quit the
blimp building business altogether in
the late 1980s).

With an overall length of 160 ft. and
138,000 eu. ft. volume, US LTA's
1388 is the largest of the threesome
and, with a $3 million-plus price tag,
the most expensive. American
Blimp's 60,000-cu.-ft. A-60 Lightship
is next in size and price at §1.2 million.

& Thunder and Colt's GA42 is lofted by

E a diminutive 42,000-cu.-ft. envelope
rigged with a2-man ndula [ts price

g is similarly modest:

Each ship has its atr-::rng E;nt.a. but

E of the three, only the A-60 has two en-
gines—4- c:,rlin er Limback L2000s
rated at 80 hp each—and an internal
illumination system that causes the
transparent hull to glow at night.
Meanwhile, all three manufacturers
are now scrambling for customers, in-
cluding advertisers and police forces
around the world.

Perhaps the most pioneering LTA
newcomers are the ultralights—air-
mf'cm light, so safe and so simple to

rate that neither the machines nor

eir operators need to be licensed.
Am:l with factory-new prices ranging
from $30,000 to 550 000 for theze ul-
tralight blimps, they're the last af-
fordable ready-built flying machines.

(Please turn to page 92)
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WORLD RADIO

Do some long-range listening with shortwave radios.

® Kuwait, Bangladesh, Baghdad and Berlin are all for-
eign places that most Americans can now describe bet-
ter than some U.S. hometowns. With new flashpoints
developing around the world all the time, you might
want to turn a big ear in the appropriate direction, The
big ear is shortwave radio.

With a myriad of worldwide places demanding our at-
tention, a shortwave radio is probably the tabletop ra-
dio of the future. Traditional AM/FM—included with
shortwave radio models—seems constricting and prim-
itive once you've heard broadcasts from Australia.

34 P PHIOITO BY BRIAN KOS0FF

Shortwave radio is more than just listening. The hunt
for an overseas radio station is just as exciting. While
there is no shortage of radio stations to hear, atmos-
pheric conditions sometimes bring in the rare, normally
unheard voice. Don't be surprised to hear local insur-
gents operating in various countries. Clandestine
groups have been known to use shortwave within the
United States as well.

Unlike the models of years ago, fiddling with the tun-
ing knob is no longer the frustrating task it once was.
The newest shortwave radio models feature pushbut-
ton tuning and advanced circuitry to lock onto one of the
more than 1100 radio stations that can be heard. Find-
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Radio France
Internationale
As with other models, the direct-access
tuning of Panasonic’s RF-B&5 makes finding
stations easy. List price ls 5190,

ing a radio station is as easy as punch-
ing in the desired frequency on a nu-
merical keypad. Numerical keypads,
once a feature of only the most expen-
give models, are now included with
tiny portable models like Panasonic’s
RF-B65, which lists for $190. Direct-
access tuning also makes it easy to
sean the airwaves for new voices.

You can better appreciate short-
wave radio if you have an understand-
ing of how it works. Broadcasters in
faraway places aim their signal to re-
flect off the ionosphere, a region of
gases that extends 25 to 400 miles
above the surface of the Earth, De-
pending upon the radio frequency and
the angle, a signal can skip or bounce
back and forth between the Earth and
the ionosphere several times—cover-
ing vast distances in the process.

Generally, broadcasters want to
use as few skips as possible because
the ionosphere is an inherently unsta-
ble, often stormy, place. Also affect-
ing shortwave transmissions are sun-
spots and even the aurora zone over

9580: Radio Australia
Sony packs its SW15 shortwave radio into a
notebook-size package for easy portability.
Just plug each element together for instant
reception. List price is $350.

POPULAR MECHAMNICS ® ALGLUET 1991

the North Pole.

Sunspot activity peaks along an 11-
year cycle, with last year being the
most recent peak. The aurora zone in-
terferes mostly with West Coast lis-
teners of European broadeasts.

Shortwave transmissions are found
on 13 bands where applicability de-
pends on both the time of day and the
time of year. Skips off the ionosphere
are most effective at night so you get
the widest range of stations to choose
from when the sky is dark. The 31-
and 49-meter band are considered the
best for year-round night listening.
The 25-meter band is best the 2
hours before and after dawn and
dusk.

For daytime listeners, the
16-meter and 19-meter bands
offer the best reception, A
shortwave radio with just
these five bands would allow
you to listen to English lan-
guage broadeasts from at
least 38 countries on six
continents during a 24-
hour period.

The 25, 31 and 49
bands carry the bulk of the program-
ming during peak sunspot yvears, such
as last year's, because they are least
affected by sunspot activity. Nearly
every shortwave radio, no matter
how large or small, includes these
three bands. Programming is sched-
uled aceording to Universal Coordi-
nated Time (UTC), also known as
Greenwich Mean Time (GMT), World
Time and Zulu Time. UTC, based
upon the time in Greenwich, En-
gland, is 5 hours ahead of East-
ern Standard Time (EST) in the

15



WORLD RADIO

U.5. The UTC is regularly broadcast
on five shortwave frequencies.
Newer shortwave radio models in-
clude clocks so you can see the UTC
at a glance. Radios with a signal
strength meter are also a good idea so
you can tell how well you're receiving
the signal.

Radios with shortwave capability
offer more knobs and buttons than
your standard AM/FM radio. Models
vary, but the Realistic DX-440 and its
Sangean ATS-803A twin, listing for
less than $200, are representative of
the breed. A row of buttons gives
you a choice of five radio formats. The
FM button accesses normal FM
broadeasts. To receive normal AM
broadeasts, you push in the button
marked MW (middlewave)—the
more common worldwide designation
for this group of frequencies. The AM
button in this instance lets you listen
to the entire AM frequency band, a
wide range of frequencies that in-
cludes ham operators, for example.
The LW (longwave) button accesses
frequencies used by ships and other
commercial operators. SW (short-
wave), of course, tunes in the world.

The DX-440 also has some tuning
knobs that may be unfamiliar. The RF
gain control adjusts the radio’s sensi-
tivity. Next to the RF gain control is
the beat-frequency oscillator (BFO)
knob, which is used in conjunction
with the BFO switch below. This con-
trol is used to hear Morse code or con-
tinuous wave (CW) and single side
band (35B) transmissions. Amateurs
tend touse SSB—a part
of the radio transmis-
sion spectrum that lies
to the side of the prima-
ry frequency signal.

6120: Radio Japan
And NHK

The new RS tabletop
shortwave recelver from
Drake can store up to 100
stations in memory. It can
also be connected to a
computer, List price for
the Drake RB is 5979.
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Broadcasters from all over the world bounce their radio signals back and forth between the
Earth and the lonosphere to cover great distances.

Lastly, the DX-440 features a nar-
row- or wide-band position that helps
reduce interference caused by an ad-
jacent radio station. A radio like the
DX-440 allows you to store up to nine
different radio stations in memory.
Unlike other normal radios, memory
is more than just a convenience,

Shortwave radio stations tend to
change broadeasting frequencies reg-
ularly, and stations like the BBC,
Armed Forces Radio and the Voice of
America broadeast on different fre-
quencies depending upon the time of
day. Guidebooks like the “Passport
To World Radio,” published by Inter-
national Broadeasting Services, Ltd..
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in New York City, are updated year-
ly. It's best to store signals in memory
for easy reference.

If you're the type who wants to
prowl the world's airwaves as many
DXers (shortwave hobbyists) do, you
may want a model with more mem-
ory. Grundig’s Satellit 500 model, list-
ing for $70, is about the same size as
the DX-440, but allows you to store 42
stations in memory and also label
them with either an individual eall
gign or a geographic designation,
Grundig includes a short video with
the Satellit 500 to make learning its
operation easier. Grundig also oper-
ates a shortwave hotline—(800) 872-

| 2298 from 8:30 am to 5 pm PST.

Among the models with the most
memory capability is the R8 from
Drake, a Miamisburg, Ohio, company

| reentering the shortwave radio busi-

ness after a decade-long hiatus. The
R8i= a tabletop model with enough
memory for 100 frequencies. Aiding
reception are five switchable band-
width filters, as well as internal cir-
cuitry that makes it easier to pullina
weak signal. The RS comes with a
RS232C interface so it can be connect-
ed to a computer. There's also a built-
in timer. List price is $§979. The unit is
available through select dealers and
direct from the factory at (513) 866-
2421. Tabletop models can range high
in price. Sony's flagship CRF-V21

| lists for $6500 and includes a fax for

receiving satellite photos.
Much smaller is Sony’s SW15 list-
ing for $350. Packed into its own note-

| book-size case, it can go anywhere.

Up to 10 stations can be preset.

Big or small, shortwave radio can
put you in touch with the world in a
way no other produet can. It's the
CNN of radio, but with cultural and
music programs added. PM

POPULAR MECHANICS » ALGLIST 1991

i ILLLSTRATION BY MARO FERRD



N OW/NERS REPORT

OLDSMOBILE

SILHO

Score one for 21st-century styling.

BY MICHAEL LAMM,
Contributing Editor
PM Photos By Ron Hussey

® It's no secret that General Motors
wants very much to sell more mini-
vans. It's a corporate embarrassment
to trail both Chrysler and Ford in
such an important market segment.

Chrysler routinely leads the field in
minivan sales. Noone else even comes
close, This is one area where the.Japa-
nese don't compete seriously with
U. 5. carmakers.

In 1984, Chrysler upstaged VW's
Vanagon and started the big Ameri-
can switch from the station wagon
into the parageable van.

GM's early entries in the minivan
competition were the rear-drive
Chevy Astro and GMC Safari. In the
first six months of 1990, these twins
accounted for just 17% of the market,
versus 43% for the Dodge Caravan/
Plymouth Voyager elones and 20% for
the Ford Aerostar,
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It was clear that GM needed some-
thing completely different, and one
look tells you that the General's GM-
200 minivans—Oldsmobile Silhou-
ette, Pontiac Trans Sport and Chev-
rolet Lumina APV—are just that.

They definitely stand out in an in-
creasingly crowded field.

But there's more to GM's newest
minivan than just 21st-century styl-
ing. Its chassis and body construction
are as radical as its exterior. Welded
to a ladder-type frame is an internal
skeleton made of thin, lightweight
high-strength galvanized steel.

Glued directly to the inner space-
frame are reinforced plastic body pan-
els. These outer panels bear some of
the body load and add rigidity to the
structure, The idea originated with
the Pontiac Fiero, although the Fiero
panels were bolted on. The Corvette
and Saturn also use similar construe-
tion and materials,

The eritical question, of course, is
how does this distinetive new vehicle
score with its owners. From a market
paint of view, it seems clear that it's
taking people awhile to get used to the
zoomy styling. During the first six
months of 1990, the GM-200s eap-
tured a mere 12% of minivan sales,
still in third place behind the Cara-
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Silhouette’s 3.1-liter V& drew complaints
from some owners for lack of power.

van/Voyager and the Aerostar.

The Silhouette has been selling
more slowly than the Lumina APV
and the Trans Sport, partly because
0lds has fewer dealers, partly be-
cause it starts further upmarket—
about $3000 more than Chevy's base
minivan.

As compensation, the Silhouette of-
fers more standard equipment: 7-pas-
senger seating, styled alloy wheels,

Owners gave Slihouette good marks for
comfort, but some disliked dash layout.

electric outside mirrors, intermittent
wipers, side-window defoggers and
so on. The average price paid by the
Silhouette owners we surveyed fell
just short of $18,000.

Standard equipment in all GM-
200s, by the way, includes air condi-
tioning, solar-reflective glass, power
steering, AM/F'M sound systems and
quick-release flat-folding seats.

The standard engine is GM's 3.1-

- [

Thanks to easy removablliity of seats, Silhou-
ette’s cargo versatility got high praise.

liter V6, offering 120 hp, mated to a
3-speed automatic transaxle. So far,
that's the only engine and gearbox
available, and it produced some com-
plaints about sluggish performance
from our survey group.

Obviously, the Silhouette's strong-
est suit has been its styling: 65.2% of
our owners narrowed their choice
down to the Silhouette because of its
looks. Styling also scored as the best-

y *
SUMMARY OF 1990-91 OLDSMOBILE SILHOUETTE OWNERS REPORTS
Total miles driven: 2,6M,032 Interioriseating comfort  46.3  Front seat comfort: No 15.0
Averuge miles driven: 75698  Good ride 36.9 Exeallent T0.2% Dealer service opinion:
Pufhlu]rll:t: o Handling e Egg {A;;Md ﬁgg Excellent E;%
verage A Seating versatility 3 verage ? Good ;
Range $13, K Roominess 25.6 Poor 0.8 Avernge 9.2
Average miles per gallon: Specific dislikes: Rear seat comfort: Poor 34
I town 18.8 Noises and rattles 12.6%  Excellant 45.3% Number of vehicles owned:
On the highway 2.4 Nocomplaints 8.3 Good 46.6 This vehicle only 15. 7%
Muajor options: Poor forward visihility 1.9 Average 7.4 Two vehicles 47.5
ise control/power locks  97.8%  Not enough power 7.9 Poor 08 Three vehicles 28
Power windows 3.6 Fuel economy 7.9 mechanleal problems? Four or more 14.0
Captain's seat package 4.4 Nostorage security screen 6.6 o T4.2% Princlpal driver:
neion/towing paciage 66,1 Hood sirinlet traps debria 6.6 Yes 258 Female 48.1%
upholstery 40.2 ed changes: of problema: Male 4.8
Whé{ll.’dm:hﬂ o changes 10.8%: ; puﬂmm 21.3% Equllr 6.6
houette? More power 8.8 Nuiay, soft br 146  Owners' age distribution:
Styling 66.2% Muore Beats 6.8 Air conditioning 11.2 29 and under 4.5%
18.8 Better dash luyout 8.0 Electrical 112 3049 B0.1
nrt - lﬁ,g Fewer noises and rattles 5.2 ml;_'ihl leaks e 4.0 a 5l-plus i th-l-!fl.-l
Beating/cargo versatility  14. Warkmanship - you handle repairs? on experience, would
8.7 Excellent 62.6%  No 93.9% Silhouette be your choice aguin?
spa:inflritm , - A 'ﬂ n:;f:rmh-. tisfactory? H ﬁﬂu glﬂ
Ve 5 ™ E ay ;
Btyling 59.5% P:n:.»rl-'m:E 0.8 Yes 85.0% No 47
* Percentages might not equal 1005 doe to rounding up or insufficient data.
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liked feature, followed in order by
comfort, ride and handling,

The drivers in our survey, 49.1% of
them women, did find some minor dis-
tractions in the Silhouette's aerody-
namic shape. The distance from the
inner windshield base to the instru-
ment panel iz about 3 ft., and since
drivers can't see where the nose ends,
a lot of parking gets done by ear.

According to most owners, three of
the Silhouette's biggest pluses are
ride comfort, interior spaciousness
and the versatility of its seating ar-
rangement. The van's standard seats
—34-pound lightweight buckets—are
normally set in a 2+3+2 configura-
tion. Buyers can delete the second-
row center seat for a $110 credit.

All five rear buckets have quick-re-
lease floor anchors and lift out easily.
Removing the two rearmost seats
provides 75 cu. ft. of cargo space, and
taking out all but the front seats re-
sults in a generous 112.6 cu. ft. Al-
though the rear seats don't recline,
they do fold flat and have hard plastic
backs so that plywood and such—
pieces up to 7 f. long—can be carried
without removing the seats.

Tabletop seatbacks

The seatbacks also double as table-
ta‘lsf complete with recessed cup
holders, and there are numerous stor-
age compartments throughout the
Silhouette. About the only persistent
complaints we registered had to do
with the lack of a security sereen over
the rear cargo area and owners who
had difficulty seeing and/or using con-
trols and instruments.

Only about 26% of our respondents
listed mechanical problems, mostly
minor ones like a stuck-on-hot temp
gauge. Most Silhouettes in our survey
were early-production models, so a
few came through with rattles in
doors and windows, and even body

el misalignments. By and large,
though, Silhouette owners gave qual-
ity high marks, more than half rating
workmanship as excellent. Dealer
service also got solid praise,

Hi -again

Asked whether they'd buy the same
vehicle if they had it to do over again,
66.2% of our Silhouette owners an-
swered yes. That's higher than the re-
sponse we recorded in our Ford Aero-
star Owners Report back in 1986
(63.3% ves). But the Silhouette still
can't touch the Caravan/Voyager
79.6% would-buy-again response, re-
corded back in 1984.

And judging by recent sales fig-
ures, Chrysler continues to set the
pace, The Silhouette and its cousins
might be awhile in catchingup. ™™
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Although some owners complained that the Silhouett=s long nose and fallaway hoodline
made parking a chancy business, styfing was this vehicle's best-liked feature. Over 65% of the
owners in the survey listed styfing as their prime reason for choosing the Silhouette,

EDITORS REPORT

@ In the past 18 months, we've spent
quite a bit of time driving various GM-
200 vans, in particular a Pontiac
Trans Sport that was a member of our
long-term test fleet for a year. And
while we share the enthusiasm of our
owner group for the radical styling of
these vans (we do think a little mora
budge! could have been devoted to
making more distinction between the
various divisional offerings), styling
wouldn't be our primary reason lor
buying one of them.

The factor that separates these
vans from their compelitors—seating
and cargo versatility—is somathing
only 14.2% of our respondents cited
as a buying priority. GM has done an
exceptional job in this area of design.
and no other minivan comeas close.
Snap out the seats, and the GM-200
becomes a mini-cavern, capable of
swallowing all kinds of stuff.

Click the seats back in, and you've
got a roomy, comfaortable station
wagon that's also long on style.

We certainly endorse the owners’
remarks concerning siuggish per-
formance. The Silhouette and its
brethren are adeguate around town,
but they dawdle in passing maneu-
vers, and towing just isn't part of the
aquation,

Although our most recent experi-

The Virtues Of Versatility

ences with a Silhouetie were rattie-
free, our Trans Sport did have a few
squeaks at the end of ils term of ser-
vice, We've also noliced a fair level of
wind noise in GM-200 vans at high-
way speeds, and cleaning the inside
of thal big windshield is a real project.

Onthe other hand, after a hali-hour
of orientation we never had any prob-
lems concerning the whereabouts of
the nose of a GM-200 van relative to
vehicles in front, While it's true that
you can't see the end of the hood, we
find that you quickly develop a sense
of where it is, and we've never had a
“parking by ear” experiance.

Speaking of parking lots, we've
also been impressed with the durabil-
ity of the plastic body panels, which
take all soris of minor abuse without a
trace. And, of course, they're never
going to rust.

As for the Silhouette itself, we think
Olds has done a good job of poshing
up the interior, although without the
leather upholstery option the interior
distinctions between Silhouette and
Trans Sport SE are subtle,

With or without leather upholstery,
though, the great appeal of the 5il-
houette, Trans Sport and Lumina
APV is their versatility. Since that's
the essence of the family wagon, we
think thay re tops. —Tony Swan
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TECHNOLOGY

THE WIND

By the year 2000, 10% of our nation’s electricity may be supplied by the wind.
It’s already meeting the needs of more than 900,000 Californians.

BY DEBORAH FRANK, Managing Editor

@ Just northwest of Palm Springs, California, as you
drive along Interstate 10, you'll see them—more than
4000 high-tech windmills spinning from the foree

of the wind that rushes through San Gorgonio
Pass. Situated in the only opening where cool air

blows in from the coast to replace the hot desert

air, the wind turbines extend for miles to the
gouth, toward the 10,815-ft, Mt. SanJacinto, and

for miles to the north, toward the

11,451-it. Mt. San Gorgonio. These

mountains ereate a wind tunnel that

the California Energy Commission

estimates is the largest single wind

resource ares in the state, channeling 3300 megawatts
worth of harnessable wind power. And with scientists
scrambling to find reliable alternatives to fossil fuels,
wind power is proving to be one viable solution.

The recent Persian Gulf War and growing environ-
mental concerns about the ozone layer and acid rain
have also renewed past emphasis on unconventional
technologies. Research and development programs es-
tablished after the oil embargo of 1973 put solar and
geothermal power in the lead as pollution-free energy
sources. But for the "90s and beyond, wind power is a
major competitor. And California’s wind industry is the
world's largest, supplying enough electricity in 1990

P PHOTO BY CHON VINSON




alone to meet the residential needs of
a city the size of San Franciseo.

San Gorgonio Pass is one of three
main win locations in Califor-
nia—the other two being Altamont
Pass, about 30 miles east of San Fran-
cisco, and Tehachapi Pass, about 75
miles northeast of Los Angeles. Alto-
gether, these windfarms have in-
stalled more than 17,000 commercial
wind turbines, with a peak generating
capacity of approximately 1500 mega-
watts, According to the U, 8. Depart-
ment of Energy, the generation of 1.8

Gale forces
Wind originates with the Sun's un-
even heating of the atmosphere, due
to the varying typography of the
Earth's surface. As hot air rises and
cool air sinks, the difference in atmos-
ﬂherie pressure brings cool, dense air
owing inland from the ocean into the
low-pressure zones of the hot interior
deserts and valleys. As the valleys
and mountains heat up and cool off at
different rates, they create predict-
able wind patterns. These patterns
help determine the most ideal loca-

ps and mountain passes. Influenced
E; the terrain, wind speed increases
with height as it flows farther away
from the surface. Thus, significant
changes occur over a ridge or hill, and
mountain summits cause the greatest
amount of acceleration. According to
the Desert Wind Energy Association
(DWEA), during the wind season in
San Gorgonio Pass, winds can reach
gale force for days. In May 1989,
winds exceeded 35 mph for 336 contin-
nous hours.

To maximize output, wind turbines

billion kilowatt hours of electricity tions for a windfarm. are designed to take advantage of
displaces the equivalent of 3.3 million High wind speeds occur as the cool these high wind speeds. Small
barrels of oil. coastal air is funneled through the changes in wind speed result in large
ROTOR STATOR STATOR STATOR STATOR STATOR
CORE WINDINGS QoS TEETH _CORE
RS
@
ROTOR
CORE
?L?é?ﬁf%ﬂm} CONDUCTORS DRIVESHAFT
FROM GENERATOR DRIVESHAFT a
\ PHASE C
3-PHASE INDUCTION ' )
:
COMPOSITE
BLADE
. _
Wy
AND TURBINE '
et INSIDE A WIND TURBINE
A wind turbine generator s actually an electric
TRANSMISSION MAINSHAFT motor that produces electricity when the blades

drive its rpm above a predetermined point. As the
blades capture wind energy, the rotor turns the
main driveshaft, which starts the transmission. The
trargmission increases wind speed rpm to match
the generator’'s rpm. As wind speed increases, the
generator increases s output in Kilowatts. When
the wind speed is high enough that the blades no
longer capture additlonal energy, the generator
peaks at its rated output. In a 3-phase induction
generator [top right and left). one stator winding
Induces a current in another winding. The three
alternating currents flowing in these conductors
produce a rotating magnetic field in the narmow
alr gap between the stator and rotor cores, The
Interaction of the two magnetic fields produces a
fiow of electrons out of the generator.

Frv L LS TRATIONS BV D0 WANAES
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PR ILL LISTRATION BY HANK IKEM

As the blades spin, the

outputs AC current that travels through a cable down the 100-ft. tower into a fleld transformer. There, the

voitage Is Increased and sent to a substation that converts it to an even higher voltage. The utllity then distributes it over its transmission lines.
Before ending up in your home, the voitage is converted to a household current on a pole transformer right on your block.

changes in the kinetic energy pro-
duced and, thus, in the power deliv-
ered by a wind turbine. If wind speed
doubles, the machine will produce
eight times as much power, For ex-
ample, an increase in wind speed of
only 2 mph, from 10 mph to 12 mph,
represents a T8% increase in power
neration. Most turbines in the San
orgonio Pass operate when the
winds are between 14 and 50 mph.

Cut-in and cut-out

A wind turbine is designed to operate
under these varying conditions ac-
cording to its “cut-in” and “cut-out”
speeds. Cut-in wind speed is the mini-
mum speed at which the turbine be-
gins producing power. Cut-out wind
speed is the maximum speed above
which no power uction is expect-
ed. The turhinemmr blades must
gpin at a steady speed in order to out-
put a constant frequency of 60 Hz so it
can tie into a utility's power grid, Ex-
tremely high winds can cause struc-
tural damage to the turbine because
gusts higher than its design speed in-
crease the torsional stresses on the
drivetrain. Therefore, essential to a
turbine's design is controlling the ro-
tational speed of the blades.

Just like on the wings of a plane, air
passes over the surfaces of a turhine's
airfaﬂ*suh:red blades. The pressure
differential between the top and bot-
tom surfaces creates aerodynamic
lift. The lift is the foree that pulls the
blades in a circular motion to drive a
3-phase induction generator housed
in the turbine's nacelle. The propor-
tion of the wind's energy being used to
ﬂlﬁ!‘ﬂtﬂ electricity is controlled by

angle of the blades to the wind. A
larger angle captures more wind, al-

lowing the turbine to operate at slow-
erwind s 8. A r angle oper-
ates it at faster speeds.
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Inside the turbine, the transmis-
gion inereases the driveshaft's rate of
50 rpm to match the generator’s 1200
rpm. As the wind increases, the gen-
erator increases its output, which is
measured in kilowatts, According to
Curt Maloy, vice President of the
DWEA, the ideal wind turbine would
be one without a gearbox. “The trans-
mission is where the stopping forces
and the driving forces all meet, put-
ting a strain on the system,” Maloy
says. “If we do away with the gear-

box, we'll have a straight shaft right
into the generator. Research and de-
velopment is being done on building a
generator that can produce electricity
at 50 rpm and at 480 volts of AC cur-
rent to go into the utility grid.”

The brakes that control the rota-
tional speed can be aerodynamice, as in
tip flaps, or mechanical, as in dise
brakes. They are activated by a signal
from an anemometer that reads the
wind speed or by a centrifugal force
that builds up as the speed of the
blades increases. The disc brake has
rubber eouplers that give it some flex
as it keeps the rpm congtant or stops
the system for maintenance. A vaw

WINDPCRYER PHOTOD

system connected to the anemometer
and a wind vane keeps the turbine fac-
ing in the direction of the wind.
ut fixed-speed wind turbines have
a low eapacity factor when compared
to other energy sources because of the
intermittent nature of wind and the
variability of wind speeds. Taking ad-
vantage of only hlﬁh wind speeds
rather than the full range of wind
speeds lowers a turbine's potential
production capacity. To capture wind
energy with maximum efficiency,
U.S. Windpower, Inc., based in Liv-
ermore, California, has developed,
along with a consortium of utilities, a
variable-speed, variable-piteh proto-
t&pe—-the 33M-VS. According to
ayne Hoffman, a project manager
at U.S. Windpower, the prototype
turbine has a sophisticated electronic
system that smooths out the peaks of
power outputted by its twin genera-
tors. This electronic converter allows
the rotor and the generators to speed
up with gusting or stronger winds.
The increased rotational energy is
then converted into more electricity

=43 without inereasing torque on the

drivetrain. The converter maintains
the 60 Hz output despite the genera-
tors’ changing output frequency. The
system's customized software also ad-
justs the piteh of the blade to match
wind-speed variations.

Going home
When the blades spin faster than the
rated rpm, the force is captured as
m‘:]tﬁ:u:'tl'iut:it.ﬁ+ The turbine's generator
outputs this electricity through a ca-
ble that travels down the 100-ft. tow-
er to underground cables, They con-
nect to padmount transformers that
step up the voltage for delivery toa
central collecting area or a substation.
The substation is where the generat-
{ Please turn fo page 85)
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THE PRICE
IS RIGHT

A sextet of boat-motor-trailer combos
you can buy for $8000 or less.

JOLDRIDGE, Contributing Edit "
s Skip Gandy

® No doubt about it, package deals are a good idea if

vou're getting your feet wet in boating. First-time
boaters love them, They're a turnkey buy. They come
completely optioned out. And, best of all, they're af-
fordable. What's not to like?

Exactly. Which is why we assembled a fleet of six of
the least-expensive package boats we eould find., Our

boats run the pamut from a sporty bowrider to a tourna-
ment-type bass boat to a family-size pontoon platform.
Despite obvious differences, they all have one thing in

24

common; You can drive off a dealer's lot and launch one
for $5000 or less,

Bayliner 1700 Capri

There's no shortage of fiberglass package boats in the
$10,000 price range, but Bayliner, a division of Bruns
wick Marine, is the only manufacturer to consistently
offer entry-level glass runabouts for less than eight
hig ones.

Bayliner, along with Tracker Marine, is credited
with pioneering the package boat concept in the early
19805 and using it to launch a period of explosive
growth. Today, it's the largest pleasure boat builder in
the world.
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Our test Capri clearly benefits from Bayliner’s long
experience in this market. The sporty bowrider was
one of the two quietest boats in the fleet, the top-end
champ and one of the two best on the performance
course, with surefooted handling in eorners and wheel-
lock turns. Acceleration, with a 70-hp Foree outboard,
was more than capable enough to pull waterskiers.

Fit and finish is equally outstanding. Bare fiberglass
is kept to a minimum, and the carpeting is precisely in-
stalled. Storage is minimal, but there's room for rods
and skis along the sides and a couple of coolers aft. Fea-
tures of note include a radio/eassette with weather cov-
er, twin swim steps with a pull-out boarding ladder and
head-turning good looks.
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Affordable family boating doesn't get much better
than this.

Fisher 16 Hawk CS
Beyond Bayliner, when you're talking $8000 or less,
you're talking aluminum. And the Fisher 16 Hawk C5,
like the rest of our fleet, 1= an aluminum fishing boat.
The Fisher 16 Hawk locates the helm far forward in
the bow to improve weight distribution for a 2-man
crew, To clear the deck while fishing, the helm folds
flush with the forward casting platform.
Fisher is part of the Brunswick Marine Group, sothe
16 Hawk comes with a 40-hp Mariner outboard with
power trim/tilt and oil injection. A MotorGuide electric




THE PRICE IS RIGHT

trolling motor and a Humminbird
fishfinder are also part of the 16 Hawk
package.

Diriving from the far forward posi-
tion takes some getting used to. In a
chop, you're bound to get wet at slow
spemh although it dries out once
you're on plane. Around the handling
course, the 16 Hawk was predictable,
but its flat bottom caused it to slide
wide through turns.

Snag-proof carpeting hides a great
deal of aluminum, but it's still a spar-
tan skiff that's deq:gned to do one
thing—get out on the water and fish.

SPECIFICATIONS AND DIMENSIONS

TRACKER BASS BUGGY 18

Grumman 163
SuperPro Fisherman
Now under the mantle of OM(
Grumman is poised to enter the mod-
ern era of boating. Years of neglect by
its former parent company foreed the
builder to stamp out no-frills boats
deeply rooted in the past.

The 163 SuperPro Fisherman is cut
from this mold. It's a no-nonsense,
tiller-steered, utility fishing boat
with the fleet's lowest sticker—
o638, It's got a livewell and a Low-
rance fishfinder. Rods store in rubber
elips along the starboard side.

The test motor was a 40-hp Evin-
rude that powered the light hull to
surprisingly good performance marks,

Passenger-zeat placement was in-
explicably off center and too far aft.
Side flexing, or oil canning, was very
noticeable in choppy water. And sev-
eral sharp interior corners and snag
points were left unaddressed. Grum-
man appears to be working hard to
catch up, but still has a way to go.

Lowe 1600
Lowe Industries, another OMC divi-
gion, builds aluminum boats the old-

LEMGTH/BEAM/

MANLUFACTURER/ PRICE ENGIN WEIGHT/
MODEL AS TESTED ENGINE HnREEPﬂWEH FUEL CAPACITY TRAILER
l-rlll'llr 1700 Capri §7995 A-gylinder, 75,1-cid 70 hg (& 5500 rpm 18 7TE 107 LIS Marine Escorl,

0. Bax 9029, Eversit, WA 88208 Force oulboard 1080 1b./8 gal pahvanized or painied
Fisher 16 Hawk CS §7848 4-cylindet, 43 B-cid 40 hp @ 5500 rpm 1655 EZ Losadar
TE33 E. 83rd Place, Tulza, OK T4133 Marinar oulboard 475 lb. 6 gal [painbed
Grumman 163 SuperPro Fisherman 55638 2-cylindet, 44, 99-cid 40 hp @ 5500 rpm 18° 359" Kristi Inclustrias,
P.0, Dox 549, Marathon, HY 13803 Evinnuge outboard 25 b6 gal amirvhasd
Lawea 1800 §7R40 2.oylinder, 44.99-d 40 hp (@ 5500 rpm 166 Ehoraland'r,
2900 Industrial Dr., Labancn, MO 65536 Sahnson outbodrnd 910 IbE gal panilnd

1709 7200 2-cyfinder, 48.3-cid 50 hp & 5500 rpm 1B TR EZ Loader,

E. &3rd Piace, Tulsa, DK T4133 Force outhoard 710 Ib.% gal [pairvhad
Tracker Baas Buggy 18 §7900 2-cylinger, 44 %8-cid 40 hp (@ 5500 rpm 188 Trackes Trailstar,
1015-C 8. Campball, Springlisid, MO 65807 Tracker (OMC) outboarg 1630 in./12 gal paintad

b
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fashioned way—with craftsmanlike
care, For example, most of the alumi-
num sides are hidden by carpeted
deck structure. Rod holders are
mounted on portside braces. A side-
mounted steering console comes with
full engine instrumentation and a
Lowrance fishfinder.

The 1600 is a versatile fishing boat
that combines a functional bass-boat
layout with a mod-V bottom for good
handling in big waters. Although the
1600 is rated to take up to 70 hp, our
test boat came with a 40-hp Johnson
that still provided snappy hole shots.

____'_,..--'
—" GRUMMAN 163
SUPERPRO FISHERMAN

It was truly impressive on the per-
formance course, where it exhibited
amazing tracking in back-to-back
WOT wheel-lock turns.

An aerated livewell, fore and aft
casting decks and copious storage are
a few of the outstanding features ona
boat that sets the aluminum standard.

Spectrum 1709

For the serious bass angler, the Spec-
trum 1709 features a dedicated bass
layout with raised casting deeks and
fore and aft livewells. An affiliate of
Brunswick, Spectrum equips the boat

with a 50-hp Force outboard. A Mo-
torGuide trolling motor and a Hum-
minbird fishfinder are also standard.

Non-snag carpeting covers virtual-
ly all inside aluminum. Storage lock-
ers and livewells feature insulated
lids and heavy-duty piano hinges.

The 1709's flat bottom, which has
only a 7° deadrise, has a tendency to
side-slip through wheel-lock turns,
but this isn't much of a problem. In
choppy water, the ride was dry.

Good news, bad news: Gray non-
skid appliqué on the foredeck is effec-
tive with wet shoes, but brutal on
bare skin. Noteworthy touches in-
clude superior detailing of molded
thermoplastic helm console and
standard radio/cassette player.

Tracker Bass Buggy 18
King of the $§8000-or-less package
boat is Tracker Marine. The Bass
Buggy 18, a sturdily built and smartly
laid-out platform for fishing and
partying, demonstrates why.

The fully earpeted 18-ft. pontoon
boat came equipped with a 40-hp
OMC outboard, which is private la-
beled for Tracker, the world’s largest
purchaser of outhoard motors. Per-
formance marks were less than daz-
zling, but the emphasis is on stability
and comfort.

Seating for this price range is im-
pressive. Two swivel seats forward
are ideal for casting. A plush bucket
seat serves the driver, and two large
aft benches, which fold into a sunpad,
provide plenty of space for the crew.
An aerated livewell, flip-up beverage
tray, tach, speedo and fishfinder are
just a few of the standard features.

The only nits we could find to pick
were the location of the battery,
which was open to splashing water,
and bare marine-grade plywood un-
der the bench seats. These compo-
nents didn't 2eem in keeping with the
surprisingly high overall quality.

e package boat concept has ma-
tured in recent years. Today, it's di-
versified. Its standards are high. And
best of all, it's affordable, ™

TEST RESULTS

DECK AREA [FUEL FLOW E
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EEONY angine iongua quick, with bow rise needs pracliced hana 2Theu R 65 dBA T.0gph rough edges
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can stray from lina OO VICEES slippin’ and a slidin® 1404 cu. S0dBA 6.5 gph many fishing features
18 mph, 7.33 sec, 40 6 sac 15,08 5q. 1./ B0 dBA 1.0 gphi3 5 goh Sound overall,
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POWER TRIP

A technical analysis of GM's new 3.4-liter dohc 24-valve V6.

BY MIKE ALLEN, Assistant Autormnotive Editor; PM Photos by G Photo

@ General Motors had already estab-
lished that its engineering staff knew
how to design thoroughly modern, 4-
valve powerplants, first with the ver-
satile 4d-cylinder Quad 4 and later,
working through its Lotus subsid-
iary, with the potent LT-5 V8 used in
the Corvette ZR-1. With an extra pair
of valves to assist in breathing, multi-
valve engines have exceptionally high
specific outputs and efficiency.

But GM also had a need for an inter-
mediate-size G-cylinder powerplant
for some of its larger upmarket car
lines, an engine that would deliver
more peak power and torque, as well
as the inherent smoothness of a Six.

GM’s normally aspirated pushrod-
valve 3.1-liter V6 is a good,
reliable powerplant, but re-
tuning it to the level of
performance required wasn't
really the answer, The 1990
Pontiac Grand Prix Turbo
made good dyno numbers, but
the sudden onset of power and
high cost of the turbo limited
its practicality.

n the other hand, the eapi-
tal investment and long lead-
time for designing an all-new
engine from scratch were prohibitive.

Ag a result, GM's powertrain engi-
neers elected to turn the 3.1 into Cin-
derella. With the bottom end basically
unchanged in terms of eritical dimen-
sions—the 60° vee angle, bore spacing
and bearing diameters—this solution
had another attractive advantage.
The new engine could be manufac-
tured on the same production line as
the 3.1, permitting considerable vol-
ume flexibility. If sales of the new en-
gine were slow, the line could still
make 3.1s. If the new powerplant was
asuccess, the production mix could be
changed almost instantly to reflect
customer preference.

Turning a bread-and-butter moder-
ate-tech engine into something on the
cutting edge of engine technology was
not easy. Very few of the 3.1's compo-
nents are interchangeable with those
of the new engine, which bears an un-
fortunate name; Twin Dual Cam V6,

Starting with the same basic bot-
tom end dimensions, the new power-
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plant uses a 92mm cylinder bore
instead of 89mm, increasing displace-
ment moderately to 3.4 liters (207 cu.
in.). The cast, nodular iron crankshaft
is substantially stouter than the 3.1's,
to accommodate the 3.4's substantial
increase in peak power and torque.
To reduce lubrication requirements
in the bottom end of the engine, the oil
grooves in the upper main and con rod
bearings are moon-shaped. Normal-
ly, these grooves are a simple annular
ring, the same depth for 360° around
the rod journal. But the moon-shaped

grooves taper to nothing at the ends,
where bearing loads are smallest.

In order to keep bearing clearances
as accurate as possible, the erank-
shaft journals are all ground precisely
to the same size, rather than following
the more common practice of sorting
components to different size classes
and using appropriately sized bearing
inserts to make up the difference.

But the largest change—all-new
heads and an overhead-cam valve-
tram—requ.lred congiderable innova-
tion. The 3.1"s central camshaft is lo-
cated immediately above the erank,
and operates the valves through long
pushrods. Perching the 3.4's four
camshafts directly above the cylin-
ders permits direct actuation of the
valves, reduces valvetrain mass and

allows higher revs for more power.

Packaging considerations are often
a factor in engine design, and the 3.4
was no exception. The new power-
plant had to fit into engine bays de-
signed for the original 3.1. Good
breathing through the valves re-
quired the camshafts to be as close to
one another as possible. But there's a
limit to how small the sprockets of the
camshaft’s drivebelt can be. Too small
a sprocket engages too few teeth of
the cogged belt, reducing longevity.
And the limiting factor is the crank-
shaft sprocket, which needs to have
half the eircumference of the cam
sprockets to achieve the necessary 2-
to-1 reduction in gearing between
crank and eamshafts.

General Motors’ engineers
found a unique compromise. A
short drive chain, with the 2-to-
1 reduction achieved in the
chain, is uzed to drive an inter-
mediate shaft riding on bear-
ings formerly used for the 3.1's
centrally located camshaft. The
intermediate shaft also drives
the oil pump through gears, as on the
3.1. This arrangement permits five
identical-diameter pulleys to be used
for the cam drive.

A Stmltﬁht chain-driven cam sys-
tem, like the Quad 4, might seem to be
a r:uirnpler solution. But GM engineers
felt the long, complex chain drive sim-
ply couldn't be made quiet enough for
the type of vehicles that would be us-
ingthe 3.4.

Noise reduction shows up in other
areas of the new engine's design. For
example, the accessories are all
mounted very close to the engine ona
large alloy casting that also serves as
the front engine cover, This cover en-
cloges the front of the intermediate
shaft/crankshaft chain drive, the rear
of the cam drivebelt and the single
serpentine accessory drivebelt’s
automatic tensioner. Close-coupling
the accessories to the engine aids in
packaging and reduces vibration in
the alternator, power steering, alc
compressor and water pump.

The bolts that hold the camshaft
carrier covers down are bushed with
rubber, isolating valvetrain noise
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Camshaft lobes are undercut on base circle
to make hydraulic lifters rotate siowly and
minimize cam nolse and lifter wear.

from the thin, sound-transmitting
cover. The fuel rail is shielded by a
sheetmetal eover to prevent the click-
ing of the electronic fuel injectors
from being audible—even at idle
with the hood open.

Another major consideration was
to have an engine that kept all of its oil
inside. And with the many sealing
surfaces of an overhead-cam engine,
this ealled for the extensive use of a
relatively new technology. Silicone
rubber O-rings will provide good seal-
ing, but installation on the production
line and in the field can be extremely
difficult. Another problem is ensuring
that the gasket or O-ring is squeezed
just the right amount—not enough to
deform, but enough to prevent leaks.
The 8.4 uses cast plastic gasket carri-
ers, which hold a rubber O-ring in
place. For example, the cam-cover-
to-cam-carrier bolts would be tight-
ened until the two metal surfaces bot-
tom out on the plastic, deforming the
rubber exactly the right amount for
proper long-term sealing.

The real story, though, is how to
achieve 210 hp at 5200 rpm, and 215
ft.-lb. of torque at 4000 (more than
many 300-cu.-in. V8s) from a 207-cu.-
in. Six—without compromising off-
idle and midrange driveability.

Cameshaft timing is actually very
mild—milder than the 3.1, Valve lift,
9. 4mm for both intake and exhaust, is
less than the 3.1's 10mm intake and
10.4mm exhaust lift. There's a limit to
valve size in a 2-valve head—it’s when
the sum of the valve sizes equals the

50

Mild pent-roof combustion chamber with

central spark plug has 9.25:1 compression
ratio, permitting use of 87-octane fuel.

Oli-to-water heat exchanger reduces oll
temnps under heavy loads, as well as alding
in warmup of oil during cold weather.
bore diameter, And there's a point of
diminishing returns to increasing
valve diameter. Any valve too near
the eylinder wall has reduced flow ca-
pacity, caused by the air piling up
against the cylinder on the way in or
out. A quartet of smaller valves hasa
much | r annulus than the largest
mmm that can be fitted.

In addition to the mild cam timing,
inlet runners are small enough to per-
mit good gas flow veloeity at part-
throttle and low rpm, further aiding
low-speed punch.

Because of the paired intake run-
ners—I12 in all—the fuel injectors use
a special dual spray pattern, a pair of
cone-shaped streams, each one aimed
at the back of an intake valve. Other-
wise, the injector would have to be lo-
cated much farther upstream of the
valves, before the runner split.

The 3.4 has no distributor of any
sort. The crankshaft center main
bearing has a large-diameter cheek.
Slots are milled into the perimeter of
the cheek, and a magnetic sensor
screwed into the side of the block
reads the slots as they pass by, The
computer uses this information to
provide ignition pulses to the three
separate ignition coils, which fire the
spark plugs in pairs. This means that
every spark Cplug fires not only just
before TDC on the compression
stroke—to provide ignition to the
mixture in the eylinder—but also 360°
of erank rotation later, near TDC on
the exhaust stroke. There's apparent-
ly no reason not to do this, and plug

life doesn’t seem to be affected.

Most engines use a vncuum-uEevrut-
ed exhaust gas recirculation (EGR)
valve. EGR is used to dilute the in-
take mixture with hot, spent exhaust
gases to reduce the combustion cham-
ber temperatures and lower oxides of
nitrogen emissions. Like several oth-
er modern multivalves, the 3.4 uses a
trie of electrical EGR valves, con-
trolled directly by the computer, per-
mitting very precise control of when
and how much exhaust gas to bleed
back into the intake.

With 24 hydraulic bucket valve lift-
ers tosupply, the 3.4 runs plenty of lu-
bricating oil around the top end of the
engine. Concerned about excess oil
temperatures, GM engineers added
an oil-to-water heat exchanger be-
tween the Engine block and the spin-
on oil filter. Spliced into the heater
hose, this serves two functions.

First, it promotes faster warmup of
the engine oil, especially during cold
weather, Second, when the engine is

warmed and under heavy load, it
will prevent oil temperature from be-
coming significantly higher than the
coolant temp. A more conventional
cooler sticking out into the airstream
would cool the oil, but might cool it too
much in cold weather,

In the metal, the Twin Dual Cam
V6 is impressive looking, as well as
impressive sounding. There's a dead-
smooth idle followed by an authori-
tative snarl as it climbs through the
gears—which it does quite rapidly,
thank you. ™
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SHOP PROJECT

RED OAK RACER

This red oak wagon delivers a freight car full of fun.
BY ROSARIO CAPOTOSTO, Contributing Editor

@® Treat a child to a toy that is very
rugged, has plenty of character and
can be a barrel of fun, namely, an old-
fashioned wagon. Our version is built
of solid red oak, and has red enamel
aceents and removahle stake sides,
But our fundamental design prinei-
ple was to deliver durability because
kids can really put any toy to the test.
Even the wagon's finich and glue are
exterior grade, helping it withstand
mud puddles, dewy mornings and be-
ing left out in the rain. And, with safe-
ty in mind, its edges and corners have
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all been rounded over and sanded
smooth.

This shop project is surprisingly
straightforward, requiring no com-
plex joints or shaping. Simply cut the
pieces to size, form dadoes where ap-
propriate, and fasten the pieces to-
gether with glue and screws.

The metalwork is also easy to
make. The handle is bent to shape ona
jig, and the handle brackets are made
from corner brackets. The only metal
working tools you need are a hacksaw
and a file.

The wagon's stake sides are removable and
interchangeabile.
Color phato; 81l Asre

Bilack-and-white photos
Technical art: Eugene Th




Building The Bed

Begin construction by ripping and
crosscutting the side and end pieces
for the wagon bed. Mark off the dado
locations, being careful to obtain iden-
tical spacing between the sides and
the front and back. This keeps assem-
bly simple and ensures that the side-
boards can be interchanged.

We simply taped the sides together
and marked across them with a
square and pencil (Photo 1). You ean
also clamp the pieces together and |

mark them. Mark the front and back

pieces the same way (though the front 1 T"‘Ml’t"“m"‘:‘m"d"l'lm % m‘r“'ﬂm“:mw*w

and back are not interchangeable). ”"mﬁmﬁwﬂf' penc own |ig centered over dado. Run router
Use a router with a %-in.-dia, Pp—s . _

straight bit to cut the Ys-in.-dee d -
does and rabbets to receive the
front and back pieces. Readjust the -
router for a '¥/ye-in. cuttingdepth, and §
nail together the simple !guu:'le to cut
the 1%,4-in.-wide dadoes for the stake
sides.

To make the guide, nail together
four lengths of 1 % 2 stock. The two
pieces that form the jig's lower half
butt against the edges of the work-
piece. The two pieces that the router
runs against are spaced as follows.

Measure from the cutting edge of the g pogition square at comer and clamp sides # Clamp sides , and use a router and
bit to the outside edge of the router together. Bore pilot holes. Lower holes are mmwnmmnh
base. Double this figure ami add the counterbored and plugged. top and bottom of the dadoes.

dado width (in this case, 1%,4 in.). _
Clamp the guide over the dado, and
make several passes to form the dado
(Photo 2).

The deck or floorboards are made of
Ve-in.-thick stock. If you can't get Y-
in.-thick oak, resaw it from %-in.-
thick stock on a band saw or table saw.,
Saw it slightly overthick so it can be
planed and sanded to finished thick-
ness.

Temporarily clamp the wagon sides
and ends together while boring the
screwholes (Photo 3). Note that the

upper screws in each pair are covered g pourer bit can't reach dado corners, so fin- & Screw together the wagon body using a
by the upper trim strip, so there’s 10 i rounding dado edges with 120-grit sand- modest amount of glue. Screw the fioorboards
need to counterbore for a wood plug. paperwrapped around ablock. to the front and back.

The four lower serewholes are not

covered by trim and should be
plugged. Counterbore these holes for
gither %- or Y-in.-dia. plugs cut from
ascrap of oak.

Temporarily drive the screws to
hold the rectangle together. Then re-
move the clamps and bore pilot holes
to tack-nail the floorboards in posi-
tion. Fasten each floorboard with two
partially driven brads. And, bore the
pilot holes for the serews that fasten
the floorboards. When all the holes
are bored, disassemble the parts. Cut :
and sand the curves onthe front end of 7 Glue and plug lower screwholes In wagon 8 Before attaching side trim, brush vamnish
the sideboards and on the floor- sides. When the glue is dry, pare piugs flush to into dadoes before applying the trim strips
boards. the sides with a sharp chisel, that hoid the stake sides to the bed.

i
T
e g —
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brads; 120- and 220-grit sandpaper; McCloskey -
fshy Krvion wisbe fiiusr: Kry. -

chierry red spray enamel. e

314%-DIA. X 2-LONG F g

14" X 1-3/4" CAP-
SCREW [4 REQD.|

1= HEXNUT

114" \LASHER | 2 REQD.)
lig™

114" HEXNUT
(2 REQD )

HANDLEBAR ASSEMBLY

BRACKET-T CUT FROM 17 WO 10
314" X 4" CORNER BRACKET FH

MATERIALS LIST—0OAK WAGON RAD,
MNo. Sizeand (use)
T 2 htEﬁrM} &"
C 5 PonBeaZ our (toarboards) "
x X
D 2 "lgx%x 13 cak(front trim) RAD, I-'!llb'l"l"l"l‘!j-...\ \
E 2 Uix¥x 4% oak (back trim) . t
F 2 ok
L 2
H 12
i 4
J 4
E 4
L 2 ¥x 2% x 14" oak (clests DADO
M 1 1%,x#ex11%" oak (front bolster)
D1 | Rlanglexili okl ™
1 X {upper
RO et by ST
1 x3%x11° ) =
E 1 %x 1Y% 27 oak (handlebar) LI
2 i5'dia x 149" steel rod (axde) DEEP_
B 1 Yx¥x 11" aluminum (handle) X314
T 2 % xd4x4 fMlatcorner plate DADO
S bt FR
Mise,: 4 8"-dia, symmetric rib wheels (1% hub DEE-F
length, 14"-dia. bore); 4% axle nuts; 4 Z
dia. fender washors: 1% x 34" ) X 314
mmgv?dmmsrh .ﬂﬁé‘ x 1% RABBET
capscrew; 34" hexnuts; 14" locknut; wash-
ers; B2 No, 10 fhscrews; 10 14" No. 10 fh screws; 9
144* No. 10 th serews; 2 1° No. 10 fh screws; 8 19 [TYP]
No. 10 rh serews; 28 11" No. Erh : 40" 1B-ga.

(31
& s Y, e B Sl Sl
'{\ -

NE"—

%mﬁh -uz*

ﬂ 51— g0 7. ‘f - NO. 10

_ muz'
31

L
o1 f=—t—11i4"
[ ] oa] No.lo
. . —~ O3] Fscrew
11147 -ﬁ. = o 12" NO, 10
: i
— ol — FH SCREW
7z 38"
5/16"DIA. HOLE [TYP DEEP -
iy . X2
PATTERN-YOKE P EACH SQ.=1" " R GROOVE
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Use the router and a #,4-in.-rad.
rounding-over bit to ease all exposed
corners. On the sides, leave the ed
square where the side is covered by
trim (the edge of the trimpiece is
rounded, however). This is neater and
prevents dirt from getting trapped in
the corner where curved and straight
surfaces meet.

The easiest way to round over the
top corners of the stake dadoes is to
clamp the sides together, face to face,

in a vise, Make a pass with the router
to round the corners (Photo4), Round
over the corners, where the router bit
cannot reach, by sanding with a block
wrapped with 120-grit sandpaper
(Photo 5).

Bore the weep holes in the two out-
er floorboards, and sand all the parts
prior to assembly. Since the wagon
often may be left outdoors, use water-
resistant plastic regin glue. Remem-

ber to work quickly with this glue be-

cause it sets rapidly.

Screw the bed pieces t er with
a modest amount of glue brushed on
the joints (Photo 6). Too much glue
will ooze all over. Glue plugs into the
screwholes where appropriate. Trim
the plugs flush with a chisel (Photo 7).

Since it would be difficult to apply
varnish to the stake grooves after the
trim has been applied, apply the finish
to these areas first with a narrow

paintbrush (Photo 8).

Trim And Stake Sides
Rip and crosscut the trim strips and
round their outside edges. You may
be able to elamp your router in a vise
and feed the trimpieces past the bit
(Photo 8). Otherwise, use a router ta-
ble to ease the edges on these pieces.
Tack-nail the trim in place, and sand
the rear corners flush at the joints.
Carefully remove the trim.

in.-thick stock. Plane the pieces to %
in. thick, rip and crosscut them, then

stakes in the dadoes with a cardboard
shim on each gide (Photo 10). The
cardboard shims ensure that an equal
space will be left on both sides of each
stake. You may be tempted to skip
the shims, but don't. They are an easy
way to ensure properly fitting stakes.

Clamp the slats to the stakes, and
bore pilot holes for %-in.-long, 18-ga.
brads. Clip the head off a 1-in.-long
brad touse as a drill bit. Code the mat-
ing pieces before disassembly.

and soften the remaining edges with a
3/,e-in.-rad. rounding-over bit on a
router table (Photo 11). Finish sand
the pieces, and assemble the stake
sides with brads and glue (Photo 12),

P 9 Narrow trim
joint the edges of each. Place the pmﬂe,dw’:ﬂﬁmﬂhi““m“‘d

the strips by the router bit.

Saw the corner of the glats round, £

Resaw the slats and stakes, from %/~ |

are difficuit to shape. f

—

11 Pull siats against rounding-over bit In
router table to ease corners. Leave slat edge
square where it mounts to stake.

10 Place stakes in dadoes with cardboard

shims, and use blocks to position siats. Use cut-
off brad to bore the pilot holes.

D=

12 After slat and stake edges are rounded,
fasten parts together with glue and brads.
Leave brads flush to surface.

mh edl Steering

The wheel and steering assemblies
are made of ¥-in.-thick stock, except
for the front and rear bolsters which

and crosscut the bolsters, and cut

crosscut the cleats and handlebar.

Rip, crosscut and shape the yoke as
in the drawing, including the angled
face that meets the front bolster.

Crosscut the Y%-in.-dia. axle rods
with a hacksaw, then file a flat at each
screw location. Dimple the hole cen-
ters with a center punch, and bore the
holes for the screws. Bore matching
pilot holes in the bolsters.

Next, make the pair of dises that
house the steering axle. The top dise

are cut from 5/ -in.-thick stock. Rip |

their axle grooves by making stepped
kerf cuts on the table saw. Rip and |

18 Clamp the lower disc In a vise, and bevel
its face using a hand plane. Use a sliding T-
bevel to gauge surface angle.

is attached to the cleat, the lower dise
is attached to the bolster. Saw the
dises to diameter, and form two flats
on the lower dise, as shown.

Use a plane to form the bevel on the

14 Clamp yoke to disc’'s beveled face. Posl-
tion bolster agalnst yoke, and bore pliot holes
through bolster Into the yoke,

lower disc. Test its angle with a slid-
ing bevel gauge (Photo 13). When this
is done, varnish and wax the mating
surfaces of the disc faces, and serew
the lower disc to the bolster. Clamp

4
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the dise to the voke, and bore the pilot
holes through the bolster for the
screws that attach the bolster to the
yoke (Photo 14).

Next, cut the hex-shaped mortise
in the eleat to hold the capscrew (Pho-
to 15). To do this, mark for and bore a
hole, then draw in the hexagon
around the hole. Chizel the hole into a
hex-shaped mortise. With the cap-
serew seated in the cleat, glue and
screw the upper dise to the cleat (Pho-

JOURNAL

to 16). Fit the capscrew through the
lower disc, and tighten on a locknut
(Photo 17). Glue and screw together
the yoke and disc.

Bore the serewholes in the rear
cleat and wagon bed before attaching
the cleat to its bolster. Screw togeth-
er the bolster and cleat, then glue and
screw the assembly to the bed.

Make the handlebar brackets from
flat corner plates. Shape them with a
hacksaw, and file them smooth, then

15 Bore a hole In the front dleat. and chisel

.

1& To form upper half of the steering assem-

test fit them on the yoke (Photo 18).
The handle is made from an 11-in.-
long piece of Y%-in.-thick % ¥-in.-
wide aluminum bar stock. It's bent to
the bar

shape on the jig shown. C’Iam‘r

against the rear block, and bend it
around the posts with a block of wood.
Finish bending it to shape with a wood
hand serew clamp (Photos 19 and 20).
Test fit the handle to the handlebar.
Attach the pieces permanently after
painting them.

17 Siip bolster over the capscrew, and tight-

hole Iinto a hexagon-shaped mortise. Cap- bly. Insert the capscrew in disc. Then. glue and &n on the locknut. To reduce friction, vamish
and wax the faces of the dba.

screw's hexagon head fits mortise,

18 Cut handiebar brackets from flat cormer

screw the disc to the cleat.

e l.=

19 Use bending jig to shape handiebar. Siip

20 Complete handle forming by bending it

plates. Round off the corners and edges, aluminum band Into |ig and clamp. Bend the with parallel jJaw clamp. Nall scrap biock toJig,

then check them for fit over screws.

piece using stick for leverage.

and bend plece against block.

Applying Varnish

And Paint

We finished this wagon with MeClos-
key polyurethane varnish and Krylon
cherry red spray enamel. First, mask
off the sideboard slats with tape and

paper so that only the stakes are ex- |

posed. To mask the wheels, simply
apply the tape so it covers both the
rim and tire. Then, run a razor knife
along the rim to cut off the tape and
expose the rim (Photo 21).

Apply several coats of Krylon white
primer to wood and metal . Ap-
ply two coats of red enamel, allowing
the first coat to dry before recoating.

Next, attach the trim strips with
brads and glue. Go easy with the glue
to avoid squeeze out. Drive the brads
close to the surface, then finish driv-

21 Prior to painting. tape over the rim and
tire. Siit tape between rim and tire with razor
knife. Peel off the tape from the rim.

ing them with a drift punch so their
heads are flush with the surface.
Apply three coats of varnish to the
clear wood and painted areas. Apply
only two coats of varnish over the low-

ZZ When paint on rims is dry. stack wheeis as
shown and drive axle through both at one
time. Fasten axies to bolsters.

er sections of the stakes.

Drive each axle through a pair of
wheels as shown (Photo 22). Then
screw the axles to the bolsters, and
the wagon is done. L
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APPLIANCE
CLINIC

BY STEVE TOTH,
Cc:mn'l:nuting Editor

Needs Peace Of Mind
I have a Whirlpool Design 2000 wash-
er, model No, LAST00XPWY, serial
No. C60406896. The drain line from
the pump to the standpipe uses a plas-
tic epupler to pass through the wash-
er's back panel. The line from the
pump to the coupler has worked its
way loose several times, causing se-
vere damage on one occasion. | have
replaced the original spring hose
clamp with a serew-type hose clamp,
but I still have doubts about leaving
the washer during drain cycles. Do
you have any suggestions that might

give me a little more peace of mind
CHRIS WILKINSON
RICHMOND, VA

Sounds as if you need a hose and con-
nector kit, and the Whir { service
manual to help you install it because
this job is reasonably complex. The
kit is part No. 285560, costing about
#£14, and the manual costs about $8.
Both should be available through a
Whirlpool distributor. The kit con-
tnins a new drain hose, drain connec-
tor, two clamps and instructions.
Basically, you need to remove the
washer's drain hose from the stand-
pipe or washtub, Next, you'll remove
the washer's cabinet (per the instruc-
tions in the manual) to gain access to
the water pump, and then you remouve
the hose from the pump and from the

drain connector. Remove the screws

JOURNAL

holding the drain connector. Rein-
stall a new drain connector, hoses

and clamps, and reinstall the cabinet.
Wants To Rewire
Range

I have a Tappan Fabulous No. 400
range. It's an older model. The wiring
needs to be replaced, and I need a wir-
ing diagram and a manual. [ can't find
the serial or module numbers. Can
you please send me the mailing ad-
dress of Tappan? JOHN DREISCH

SHERMAN MILLS, ME

To get a copy of the service manual or
wiring diagram for your 1958-to-
1968 vintage range, find the model
and serial number plate (usually lo-
cated in the bottom of the pullout
burner drawer, under the burners or
up on the front of the range between
the two oven doors). Send it to White
Consolidated Industries, 6000 Pe-
rimeter Dr., Dublin, OH 43017;
Attn.: Consumer Relations Dept.

If you can’t find the model and se-
rial number plate, look for the wiring
diagram glued to the underside of the
top pﬂnff above the control panel. If
the diagram is not readable, there
may be a part number along the dia-
gram’s border.

Needs Booklet
I have a Panasonie “Little Chef” mi-
crowave model No. NM 4207A, serial
No. AWT20200160. The instruction
booklet was thrown out by mistake. 1
have written the manufacturer twice
but to no avail. ALFRED AZAR
BROOKLYN, NY

Write Consumer Affairs Dept., Mat-
sushita Services Co,, 50 Meadow-

lands Parkway, Secaucus, N.J
07094. Include the product’s model
and serial number in your letter.

Needs Heating Units
We have an SU-4G Thermador cook
top mounted in our kitchen counter-
top. Where can we obtain new heating
units and switches?
RALPHF. ALLEN
VESTAL, NY

For the location of @ Thermador
parts distributor in your area, con-
tact Thermador, 5119 District Bluvd.,
Los Angeles, CA 90040; or call (213)
562-1133.

When writing, include the type of
appliance, the model and serial num-
bers, and the name and description of
the part. Include your address and
phone number.

The company will contact you by
mail or phone to tell you whether the
parts are still available and the loca-
tion of your nearest Thermador parts
distributor.

fnd the kitEhen, bathroor and

laundry rooms inaccessible, an en-
cumbrance to independence.
i Tapons Garg. & Deechoues SR
vide ideas to make these areas.

mmww of “Tools For
Inda}lendm' N mﬂr’“ esigns
For pﬂer_ endent Living” and.

[ YOU HAVE AN APPLIANCE PROBLEM?
Juzt ask Steve about it. Send your question, along
with the model and serial numbers m.&ghum
Clinie, Popular Mechanics, 224 West 57th 5.,
New York, NY 10019, While letters cannol be an-
stwered Mbﬂmﬂyﬁn&km of general interest
will be discussed in the column,
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SQUEAKY, BUMPY FLOORS ARE A

 PAST GUARANTEE

Compared with Italian tile or
hardwood cabinets, the Silent
Floor® joist syslem* isn’t much to
look at. But if you've ever lived
with bumpy, squeaky floors, we
think you'll agree with more than
a million other homeowners. The
Silent Floor system from Trus
Joist is a beautiful alternative to
old-fashioned building materials.
The Silent Floor.
A better way to build a floor.
Ordinary lumber can warp,
twist and shrink. When it does,
the floor develops bumps. Dips.
And squeaks. But the Silent Floor
system is engineered to stay flat,
solid and silent for the life of your
home. Guaranteed.
As strong or stronger than
old fashioned lumber.
Pound-for-pound, Silent Floor
joists are a whole lot stronger than
ordinary lumber. Just like steel

When the floor separotes from o warped or twisted joist you've got a problem. Step on that spot; the
foor will squeak when it rubs against the nail,

I-beams, they can carry a lot of Look for the Silent Floor logo.
weight without a lot of mass. You'll find a quality builder.
Guaranteed for the life If you're thinking of building or
of your home. buying a new home, ask for the

one and only Silent Floor system
from Trus Joist. It's an easy and
affordable step up. And it's a sure

Trus Joist invented the original
Silent Floor joist more than 20
vears ago. Since then it’s been

installed in more than 1 million sign that the builder cares about
homes. Which is why we can quality on every level.
confidently guarantee that the T ———

Silent Floor system will never ' Adiision o T Inkernationl
develop bumps, dips or squeaks — Zaamd et M e b e
for the life of your home. 800-338-0515

“The Sileni Floor iysbess comsista of TT1* juists and MICRD =1AM® LV.L besem



NEW PRODUCTS
HOME TEAM

15 New Do-It-Yourself
Products For Easier Home
Improvement.

BY ROY BERENDSOHN, Assistant
Home Improvement Editor

Small Servi

Now youdon't have to buy a whole roll
of insulation when all you need is a
small piece to stuff around a window,
door or air conditioner. Manville's
mini package contains a roll of 2-in.-
thick, unfaced fiberglass insulation,
16 in. wide x 48 in. long, wrapped in
plastic with a built-in carrying Rand le.

It costs about 33 at home centers. For
information, call (800) 654-3103,

These stacking shelves make better |
use of the space inside your cabinets,
and they are easy to install, The mod- |
el above right (about $6) snaps togeth-
er and stands on 8-in.-tall legs. Its
shelf measures 12 in. wide = 18% in.
long. The slide-out drawer model
screws to a cabinet's base and comes

Inner Space Is A Better Place

in 11-, 14- and 20-in. widths (about $47
to $60). Both are made out of coated
steel wire and rod, and are sold at
home centers and hardware stores,
For more information, write Clairson
International, Consumer Relations,
Dept. PM, 720 S.W. 17th St., Ocala,
FL 32674.

Team Effort

Red Devil Paint Co. teams the rich
look of enamel with the gloss-retain-
ing toughness of polyurethane in its
oil-based polyurethane enamel. The
finish can be used on wood, metal or
conerete, indoors or out. It’s sold in %
pint, pint, quart, gallon and as a spray
| can($4, $6, $9, $30 and $5, respective-
ly)at hardware and paint stores.
Write to Thompson & Formby, 825
Crossover Lin., Memphis, TN 38117.

Eco Stripper
Woodfinisher's stripping gels are bio-
degradable and nonflammable, have
very low odor and clean up with wa-
ter. They contain no methylene chlo-
ride, methanol, acetone, toluene or
petroleum distillates. Their contain-
ers are recyclable plastic and can be
returned to the manufacturer for re-
cycling. A $1 refund defrays mailing
costs. One el strips oil-based and la-
tex paints and lacquer. The other
strips polyurethane, shellae, lac-
quer and varnish. A 32-ounce size
of either costs about 39, and a 64
ounce, about $15. Both are sold at
paint and hardware stores. For infor-
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Go The
Distance

Measure distances up
to 48 ft. with this pock-
et-size electronic meas-
uring device (about $78
at hardware stores and home
centers). Hold the device level, hit
d button, and it sends a radio signal

bouncing off the wall or object to which you
are measuring. It calculates area and vol-
ume, and its digital display reads in inches/
feet or metric. Write Cooper Tools, P.O. Box

T28, Apex, NC 27502,

mation, call (800} 457-7433.
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' Hands Up

Enter a room and turn on a light with
your hands up, down or even tied be-
hind your back, because this hands-
free light switch is motion activated.
The switch operates the light with an

adjustable time delay. A manual over- |

ride toggle lets you leave the light on
or off for as long as you like. You can
install a standard cover plate over the
switeh. It costs about $15 through the
Heath Home Automation Catalog,
P.0. Box 85849, Benton Harbor, MI
49(22-8589,

A Real Grabber
We tried this toggle bolt and found it

has several unique features. The jack-
et has a pointed tip and a Phillips slot.
Just screw it into the drywall without
boring a hole. Meaty threads at the
jacket’s top cut into the drywall lock-
ingit in place. Next, thread the sheet-
metal screw provided into the jacket.
The serew engages the wing enclosed
in the jacket and brings it up tight
against the wall. What vou are fasten-
ing to the wall ig squeezed between
the 1%-in.-long wing and the oversize
screwhead in a viselike action, The
improved design makes it easy to in-
stall and remove. A pair of bolts costs

- about 32 at hardware
stores and home
centers. Write [TW
Buildex, 1349 W,
Bryn Mawr Ave.,
Itasca, 1L 60143,

Crystal Clear

The problem with some wa-
ter-based finizshes is that
they are milky and have a
tendency to lighten the wood
they are applied on, especially
lightly colored woods, MeClos-
key seeks to solve this with its
water-based Crystal Clear
Polyurethane, its Acrylic Finish
and its Sanding Sealer. The com-
pany says the polyurethane and

coats, and the sanding sealer dries
quickly enough to allow several coats
to be applied in a day. The finishes are

polyurethane costs about $45; acrylie,
$38; sanding sealer, $24; and stain,
$26 at hardware stores and home cen-
ters. Write MeCloskey Corp., TH00
State Rd., Philadelphia, PA 19136.

acrylic baild to a suitable finish in two

sold in a range of sizes, A gallon of

Health Insurance
Do-it-yourselfers can protect thems-
gselves from a variety of airborne
dusts and vapors with these respira-
tors from 3M. The dual-cartridge res-
pirator (about $35), protects against a
number of paint mists, organic va-
pors, dust and spray. It features a sili-
cone face piece, and it completely dis-
assembles for easy cleaning and
repair, Its strap fasteners are made
with flexible plastic instead of metal.
The lightweight respirator (about
£15) contains a chemical absorbent,
and it protects you against wood, iron
and lead dust, and metal fumes from
welding, cutting and brazing. Both
are sold at hardware stores and home
centers, Contact Consumer Rela-
tions, 3M DIY Division, 3M Center,
515-3N-02, St. Paul, MN 55144, |

Stick Around |

Galdblatt has introduced what may be
the most rugged drywall repair pateh |
on the market—a self-adhering alu-
minum screen. Stick the screen to the
wall as it is, or cut it to shape. Usea
taping knife to spread drywall com
pound over the screen, and when dry,
gand smooth, Called the Pace-Setter
Repair Pateh, it comes in a variety of
sizes, A pair of 4-in.-gq.
patches costs about $4
at hardware stores
and home centers.
Write to Goldblatt,
511 Osage, P.O. Box
2334, Kansas City,
KS66110.
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Instant Closet
You ean organize vour closet space
with this kit, or create a closet, It
spans spaces from about 5ft. wideto 7
ft. It attaches to hollow walls with
fasteners that are hammered in, so
there's no need to drill. The kit in-
cludes two 42-in.-long rods, an 80-in.-
long support post and assembly hard-
ware (shelf not included), The all-
steel components are finished with a
baked-on white enamel. It costs about

22 at hardware stores and home cen-
ters, Contact The Hirgh Co., 8051
Central Park Ave., Skokie, L 60076,

" ANew Look

Plastic plumbing components take on
u new look with chrome-plated 1%-
in.- dia. wash basin traps from Gen-
ova (about $9), The polypropylene

components thread together and are |

installed like their unplated counter-
parts. They're sold at hardware
stores and home centers. Write Gen-
ova Products, Ine., 7084 E. Court St.,
Davison, MI 48423, ’

JOURNAL

7 Big And “Green”

If you're an ecologically minded
remodeler, you can wheel the demoli-
tion rubble to the curb in a container

|| made of recyeled plasties, Its wheels

are made from new plastie, but the
rest of Rubbermaid’s No. 1334 is
made of such things as recycled deter-

| gent jugs. The company says the

black 31-gallon container will stand up
to intense sunlight and sub-zero tem-
peratures. The container is covered
by a full 3-year warranty, and it costs
about $24 at hardware stores and
home centers. For more information,
write Rubbermaid, Inc., 1147 Akron
Rd., Wooster, OH 44691.

Variety Show
Knape & Vogt's Variations shelving is
designed to suit any room in the
house, and decor from contemporary
to traditional. It consists of black- or
white-painted steel wall standards
and shelf brackets, and tempered
glass or steel-reinforced %i-in.-thick
particleboard shelves covered with
melamine. The shelving is available in
kit form or as individual parts and
can be assembled individually or
grouped. The kit ghown, with a slop-
ing magazine display, costs about $75
at hardware stores and home centers.
Write Knape & Vogt Manufacturing
Co., Grand Rapids, MI 49505.

I| e

D

If you are replacing the kitchen sink,
but not the counter, here's a 2-bowl
gink designed for that situation, and it
offers contemporary styling, too, It's
made of a quartz resin composite
impregnated with one of six colors
—tieal, red, gray, black, white and al-

ln:lazln;Tﬁe Kitchen Sink

maond, It comes with a central faneet
hole predrilled and knockouts for fau-
eet sets and lotion and hot water dis-
pensers. It's about 3440 at kitchen
and bath outlets and home centers,
Contact Moen, Ine., 377 Woodland
Ave,, Elyria, OH 44036-2111. 2 0]
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HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

Well Water Spurts
I recently replaced the old galvanized
storage tank from my well pumping
system with one that has an air bag to
separate the water from the air. Since
then, whenever I turn on the water
faucet, air spurts out of the spout
along with the water. Do you know
what's wrong?  KEISHISUNAKAWA
FORT MONTGOMERY, NY

In all probability, you did not remove
the snifter and the drain and Y fit-
ting from your well system when you
switched to the new tank.
These valves were installed on well
gsystems that used submersible
| pumps and a water storage tank with
| no membrane separating the water
| and air in the tank. These valves in-
troduce air into the tank to replenish
the air lost through turbulence and
absorption.

Anaircushion at the topofthe tank
acts like a spring, and as water is
pumped into the tank, the air is com-
pressed. The compressed air forces
the water from the tank to the spout.
Without the air cushion, the tank is
waterlogged and the pump performs
as if no tank were used, wearing it out
prematurely.

In a properly operating system, the
pump is stopped by a pressure switch,
and the snifter on the cheek valve
opens, allowing air into the pipe. The

water slug between the check valve
and the drain and Y valve drains
into the well. When the pump is acti-
vated, the air slug is forced into the
tank.

When a storage tank with an air
bag or diaphragm is used, the water
and air are permanently separated,
80 it’s not necessary to introduce air
into the tank. Since you did not re-
move the snifter, every time the pump
is activated a slug of air is sent into
the tank. The excess air escapes every
time water is drawn.

Remove the snifter, and see if that
solves the problem. Back out the snif-
ter with a wrench and replace if with
a pipe plug. If this doesn't work, re-
move the drainand Y fitting. Howeu-
er, because the drain and Y fitting is
7 to 20 ft. below the well’s top, you
may need to hire a professional well
installer to remove the fitting.

Hot TV Room
I have a TV room in my basement,
The room is hot during the summer
months, We have a dehumidifier in
the room, so we thought the room
should be eool. Could you please tell
me why it is hot down there?
MRS, LOUISYVENTURI
SPRING VALLEY, IL

The room is hot because of the dehu-
midifier. A dehumidifier is basically

| a small self-contained air condition-
er. An air conditioner discharges the
heat removed from the circulating air
and from its compressor to the out-
side, but o dehumidifier dumps that
heat into the room.

Ifthe T'V room is small and the de-
::giﬁer run.: muﬁnmusii. it di;;

s enough warm air to heat 1.
room. A dehumidifier is not used to
cool a room. It makes a room maore
comfortable by lowering the relative
humidity.

You would be better off with a
small wall-mounted air conditioner.
This unit also removes excess humid-
ity and cools the room. Even though
the TV room is in the basement, a sec-
tion of the foundation wall is gener-
ally abovegrade. If it is a concrete-
block wall, an opening ean be cut in
the foundation for an air-condition-
ing sleeve, or an air conditioner can
be installed in a basement window.

Moid C In
I have just noticed this since I had my
rooms remodeled. I had them pan-
eled, and [ had insulation put on !
Now 1 find mold spots forming inside
ﬂass picture frames on the shelves.
vy basement is a dirt floor under the
living room. Could the dirt floor be
causing this problem? Any help would

be appreciated.

DOROTHY SPOONHOWARD
IRWIN, PA

I believe this problem is caused by the
dirt floor in your basement. Even
when the dirt feels dry to the touch, it
wicks up subsurface water, and this

PUMP

I - WATER
wﬁ; ) i 1 STORAGE
i % ; =T TANK
N, & |
2 "";: ool WELL PIT Py ) ||
: . | e — H
5

- SMNIFTER

ar T > = |ON CHECK VALVE]

P

The drain and Y fitting and the
snifter on the check valve should be
remaved on well pumping systems
when installing a water storage
tank that has a bladder.

DRAIN AND
Y FITTING

is released into the area under the liv-
ing room and eventually into the liv-
ing room itself.

efore you remodeled your rooms,
there apparently were enough open
Jjointsin the walls through which the
moisture could escape to the outside.
After you remodeled, those joints
were sealed causing the moisture to
remain in the rooms.

In order to control the moisture
buildup, you should cover the dirt
floor in the basement with a vapor
g:trrier, such as 4- n;eﬁe—mié—!hti:k

[vethylene tic sheets. Overlap
the sheets and tape the joints shut "M

DO YOU HAVE A HOME-MAINTENANCE

(it REPAIR FPROBLEM? :
Just ask Norman about 2. Send vour question o
Homevwners Clinie, FuﬂTl;._inr echanics, 224
West 571k 8t., New York, I0019, While letters
cannol beanawered individually, problems of gen-
eral interest will be discussed in the column. For
more home-repairand mainfenance help, get PM's
Home Care Guide, $585 post, id. Send your or-
dervs) to Popular Mechanies, Box 1014, Radia City
Station, New York, NY 10101,
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HOME
IMPROVEMENT
BUTCHER

BLOCK
FACELIFT

BY GENE & KATIE HAMILTON
PM lllustrations by
George Retseck

® One of the most popular features of
today's contemporary kitchen is a sol-
id-wood butcher block cutting sur-
face. Similar in purpose to a small cut-
ting board, a butcher block is the ideal
surface for all cutting chores—from
slicing bread to chopping vegetables.
And, in addition to absorbing knife
cuts without dulling the knife edge, a

the appearance of the kitchen by com-
plementing the more typical counter-
top materials with the warmth and
character of wood.

Originally, a butcher block was a
massive piece of wood set on end and
used by butchers as a chopping block
to cut meat. The end-grain surface ab-
sorbed knife cuts and cleaver blows
without chipping. Today, the term
butcher blucﬁ more often refers to
1%%-in.-thick hardwood strips lami-
nated together to form countertop
inserts or dedicated cutting tables.
Some countertops are made entirely
of laminated wood and then varnished
or lacquered. In this case, however,
the wood is strictly decorative, and
the surface is unsuitable for cutting.

[f you have a butcher block counter-
top insert that serves as a cutting
board and food preparation area, you
may have noticed that continued use
has left the wood scarred, dirty and
stained. You can give new life to this
surface with a lot less work than you
might imagine.

Before you start, be realistic in
your expectations. The techniques
that we're about to describe handle
minor stains, discolorations and knife
cuts. If vou follow them carefully,
you'll be rewarded with a fresh, clean
surface and a seasoned look. Deep
stains, burns and gouges are much
more difficult—if not impossible—to
remove completely. If you try, you'll
probably sand and scrape away so
much wood that the surface will be-
come uneven. Unless you have the
tools and experience to either remove

natural-wood butcher block enhances F

1 A butcher block can be rejuvenated with a few simple tools. The job begins by masking
off adjacent countertop surfaces and backsplash with two layers of masking tape.

2 Use a hook-type scraper to remove sur- 3 After scraping, sand the surface with an
face grime and get down to bare wood. orbital sander. Start with B0-grit paper and
Pull the scraper with the graln of the wood. move to 120-grit to finish the job.

Baot =k Jhe
P b

# Switch from power to hand sanding § Brighten the butcher block surface by us-
with a sanding block to clean up areas ad- Ing a cloth to apply ordinary household
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Jacent to countertop and backsplash, bleach in a 1-to-1 solution with water.

63



7 After bleaching. neutralize the bleach B Use an orbital sander and 120-grit paper
with an application of white vinegar, Then, to give the butcher block a final sanding.
wash with water and dish soap. Hand sand with block near edges.

the buteher block and resurface it—or
replace it entirely, it's best to leave
this job to a pro.

ring the area
The buteher block insert that we
worked on fits into a plastic-laminate
counter with oak edge trim and a tile
backsplash. In addition to the normal
accumulation of grime and knife
marks, ours had a burn mark from a

hot pan. Before starting to resurface

our butcher block, protect the ad-

_‘|i.'}l.].'l surfaces from the work by

v masking off the surrounding

aren Use a dnugle layer of 1-in., or

wider, masking tape. Then, remove
all nearby ohjects (Fig. 1).

Scraping the surface
A hook seraper (algo called a wood or
paint and varnish seraper) removes
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dirt and any old finish remaining on
the butcher block. This type of serap-
er works much faster than sandpaper,
which tends to clog until bare wood is
exposed. For best results, use a new
blade or make sure to sharpen the old
one. Don't use a scraper with a serrat-
ed, bent or badly nicked blade be-
cause it will gouge the wood.

Hold the scraper firmly with the
blade perpendicular to the wood.

fF own on the scraper as you pull
it toward you in a long, controlled mo-
tion. Always serape with the grain
and lift the blade off the wood on the
return stroke (Fig. 2).

After you've seraped the entire sur-
face, go back and work on any dark ar-
eas and deep knife cuts. To avoid ex-
cessive hollowing, scrape the area
around the affected spot as well. Re-
move as much of the grime and old fin-
ish to make the sanding easier.

Sanding it smooth
An orbital palm sander, especially one
with a dust collection bag, is your best
sanding tool because it's lightweight
and easy to control. You can also use
sandpaper and a sanding block—it'll
simply take longer and be more work.
Begin sanding with 80-grit paper,
changing the paper often, especially if
it clogs (Fig. 3). To prevent marring
the nﬁ? acent countertop surface and
backsplash, use a sanding block near
all edges (Fig. 4). When most of the
dark areas and cuts are gone, switch
to 120-grit sandpaper, and finish the
job. Be sure to always sand with the

Erain.

You'll find that some of the surface
blemishes sand out easily, while oth-
ers, such as deep knife marks that re-
main after scraping, take time to
feather out. As you sand, vacuum the
dirt and grit so you can see the true
condition of the wood.,
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Old Timer knives
are like good friends.
Atter 40 or 50 years,
Kgu’re ust gettng to

Our patented Sealed-

OW em Pin Construction™ makes |
® Schrade® pocket knives

9 Heat mineral oll before applying so it | | the strongest in the world. Which is one reason we back them
penetrates wood pores. Saturate wood,

wine off excess and buff drvwith a softraq. | | With a lifetime warranty. So while
':' phosie o 1 friendships don't always last,

Usea squtgm of household bleach %TTL?;;&;‘EEWT:I“ hfl
mixed 1-to-1 with water to brighten >
the whole surface. Wear protective
gloves, and generously wipe the solu-
tion onto the surface (Fig. 5). For any
remaining stained areas and burn
marks, use the bleach full strength,
working it into the wood with an old
toothbrush, wire brush or other stiff
brush (Fig. 6). Let the surface dry
completely, and then decide if another
application iz needed—you may have
to repeat the process several times to

lighten the dark spots. .
When you're satisfied (remember,
it may be impossible to get out all the

dark areas), wipe the surface with a ' ‘
rag suakedbi]n w}ltitf‘ x’fnegz:;tl} mhnel!:-
tralize the bleach (Fig. 7). Wash the i
area with dish soap and water, and let From [I:IE choice of . L_-'iim'ﬁrﬂmm Ru;w-nnuuﬂuwwﬁ?_?n;:
it dry thoroughly. Then, give the sur- professional mechanics. W Prescigy ofNE AR e g sty (cone 11515
face a final sanding with 120-grit pa- Proe #575
per(Fig. 8). SHEP-OI] v s
B Durable forward/reverse *Shupping

ratcheting mechanism. {For b4 screwdrivers: .00, 515 screwdrivers Bo W)
Finish M Fise hardened steel bits subioual —
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though it won't form a hard surface
coating, mineral oil can enhance the
appearance of the wood and provide

: . Exp Daie
gome moisture protection. To apply, — Mamey Order _ Personul Check
get the bottle in hot water for 10 or 15 Send e form b
minutes to heat and thin the oil. Then, mmmhmm
use a clean, dry rag to wipe on as mh-m:hmmwl

many coats as the wood will absorb All s shippest prompty hrough 1P
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away the excess with a paper towel. gty e 5?:@ Ll

For a more typical surface-coating
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Hunting is for the birds

Proxduced courtesy of Swanson Russell Associies, Lincoln, Nebraska
Photography counesy of Glenn [ Chambers, Columbia, Missourl

- and the mammals,
and the fish, and the

reptiles, and the insects,
and the trees and the plants,

and the soil, and the water, and

the air. Every year, billions of dollars are
generated by sportsmen. Dollars that
benefit all forms of wildlife—-from the tiny
yellow warbler to the Rocky Mountain
bighorn sheep. Hunters and fishermen
contribute more than 3 million dollars per
day to wildlife conservation. That money
improves habitat, controls erosion, and
creates refuges for hundreds of species of
plant and animal life. This year, hunters

e e —

and fishermen will pour over 38 billion
dollars into our nation's economy. Hunting
helps pay for parks, roads, camping
facilities, hotels and businesses all across

america. Hunting is for everyone.



MAINTENANCE
BASICS

REPLACING
WIPER
BLADES

BY DON CHAIKIN

® [ yvou wait until the next time it
rains to discover that vour car needs
new windshield wiper blades, you
may end up needing more than just
wiper blades.

ou can either replace your wiper
blades with exact duplicates from the
new-car dealer or with lower-cost
universal (or nearly so) replacements
from an auto parts store. Depending
on the blade, you may be able to re-
place just the rubber squeeges.

What's what

The rubber that actually wipes the
water is normally the only piece that
wears out. This is called the squeegee
or blade refill. The blade is the frame
that holds the squeegee in place, and
the wiper arm swings the blade back
and forth across the windshield.

Before buying replacement blades:
® Measure the length of the blade.
Replacements are marked by length,
ininches.
® Determine how the blade is con-
nected to the wiper arm.

Depending on the make, model and
year of your car or truck, the blade
can be attached to the wiper arm in
one of several different wavs. Univer-
zal-type replacement blades are usu-
ally packaged with several different
types of connectors—match yours
when you install the blade, Here are
the most common connectors:
® Bayonet-type mounts have the wip-
er arm going straight into a hinged re-
ceptacle on the blade. Release a lock-
ing tab and pull the blade straight off
the arm.
® Hook-type mounts have wiper arms
with a U-shape at the end. The hook
goes over a pin or hinged sleeve in the
middle of the wiper blade. Flip the
blade over the hook, and slide the
blade off the hook. Some have a lock-
ing tab which has to be released,
® P'in mounts have the blade and arm
parallel to each other, attached by a

to mate with many different styles
of wiper arms—use the one that's
appropriate for your vehicle.

steel pin. Depress the small locking
tab next to the pin, and slide the blade
away from the arm.

If you choose a duplicate wiper
blade from the dealership, reverse
the procedure and you're done. If vou
opt for a universal replacement, se-
lect the proper connector adapter and
install it on the wiper blade as needed.

If your wiper blade accepts refills,

replace just the old®

gqueegee once you've tak-

en the blade off the arm.

® Most squeegees have locking tabs
at one end or the other. Squeeze them
closed (pliers are helpful), and slide
the refill out of the blade’s frame.

® Some blades have a locking tab on
one of the blade links. Press in the
lneking button, and slide the locking
link along with the squeegee olf the

Replace just the rubber portion by siiding It
into the blade until the clip seats.
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rest of the blade, Remove the locking
“nl'i rl'l"l'lTI [.I'H." HEL]E'{‘HI'E'.

® Thread the new squeegee through
the fingers of the blade frame. Be sure
both edges are threaded until it locks
in place.

Anytime vou're working on the
wiper blades, take care not to bend or
twist the wiper arms, And always
take care not to scrateh the wind-
| shigld—don't operate the wipers on a
dry windshield, the grit will etch the
rlass,

b




HOW IT WORKS

FUEL
INJECTION

BY DON CHAIKIN

® While the future may bring elec-
tric-, solar- or hydrogen-driven vehi-
cles, present cars and trucks still have
internal eombustion engines powered
by gasoline or diesel fuel. However,
the same concerns that are spurring
the quest for alternate power
sources demand that today's fuel

be used more efficiently than ever.

Drip versus squirt
Internal combustion engines ignite
a mixture of compressed air and fuel
inside a cylinder’s combustion cham-
ber to make power. While diesel en-
gines have always used fuel injection
to get the fuel in, gasoline engines
have traditionally relied on car
tors to mix the fuel with the air.
With a carburetor, the air enters
the engine through the carburetor's
throat, drawing the gasoline out of
small orifices, or jets, in the throat’s
walls as it goes by. As well as the sys-
tem works, it's no longer precise
enough for maximum fuel economy,
good driveability, high ormance
and emissions-free exhauost.

Port and TBI
Fuel-injection systems replace the
carburetor with small, highly accu-
rate spray nozzles, called injectors,
The injectors actually squirt, or
inject, the fuel into the airstream.
While some vehicles have

mmmkﬂvﬂ.ﬁbﬂﬂ;ﬂlmm“aﬂ@u:ﬁﬂln_jm;.

freedom in shaping and tuning the in-
take system for maximum efficiency.,

What's needed,
when it's wanted
Fuel-injection systems operate under
El:aﬂure. Typically, the gasoline is
ptat 35to 50 psibya -mounted
fuel pump. Somewhere in the line be-
twéen the pump and injectorsisa
large fuel filter. To ensure that
there's always enough fuel for all con-
ditions, the multiple injectors are con-

nected to a fuel manifold, called a rail.
A return line sends excess fuel back to
the tank.

Each fuel injector has a solenoid-
controlled valve inside its tip. A
spring keeps the valve seated tightly
against the pressurized fuel inside the
injector. The engine computer sends
an electric signal to the injector, caus-
ing the solenoid to pull the valve offits
seat. As the valve opens, it uncovers
precisely made tiny holes, called
spray orifices, in the injector’s tip, al-
lowing the pressurized fuel

one or two injectors in a
throttle-body housing, which
resembles a carburetor,
most cars now have multiple
fuel injectors, with an injec-
tor mounted at each eylin-
der's intake port. Although
diesel engines and some old-
er gasoline injection systems
use mechanical injectors,
most modern cars have elec-
tronic injectors.

With an injector at each in-
take port, the fuel can spray
right at the intake valve,
minimizing the amount of
fuel needed. Equally impor-
tant, since the fuel is not
mixed with the intake air un-
til the last moment, en-
gine designers have great

&8

atomized directly into the intake valve.

to spray. At the command of
the engine computer, the so-
lenoid releases the valve,
| which snaps shut with the
help of a return spring.
| e amount of fuel that's
sprayed is regulated by the
length of time the valve is
uren. The solenoid opens and
closes rapidly, and the
length of time it remains

spray pattern of the injected
fuel is determined by the
shape and size of the orifices
and]?:: mated to the shape and
gize of the intake port. En-
gines with two intake valves
per cylinder have split spray
injectors to spray fuel equal-
ly at both valves, ™

openis called pulse time. The |
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SATURDAY MECHANIC

BY JOHN DECKER

® July. You've driven almost halfway

to your first vacation in years. But as
you reach the mountaing, you notice
that when the car begins to climb, so
does the temperature gauge, Before
long, the gauge is pegpged and steam
billows from under the hood as yvou

SERVICING YOUR
COOLING SYSTEM

pull over to the side of the road. And
as the Sun sinks slowly into the west,
s0 does your vacation.

Chalk up this failed cooling system
to wear. But the problem is not a
worn-out hose or water pump. It's
worn-out antifreeze, “A lot of people

don't realize it,” savs John Conville of
Zerex, “but automotive antifreeze
does wear out.”

Ethylene glycol, which makes up
over 95% of the antifreeze, doesn't
wear out, but the additive package
does. Or more aceurately, the addi-
tives become exhausted.

One of the additives to get used up
1= silicone silicate. It protects soft alu-
minum engine parts—eylinder heads,
for example—from the ravages of hot
and rapidly circulating coolant, As the
engine heats up, silicone silicate
bonds to aluminum parts to form an
extremely hard protective barrier,

—

%
NN
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P LLLATRATION BY FRED WOLFF

Servicing your cooling system Is a
straightforward, low-tech job. Proper,
timely flushing and filling of your
radiator with the correct antifreeze
coolant will keep your engine running
cool and prevent cormosion In your

cooling syitem.




Without it, the soft alumi-
num dissolves into the heat-
ed coolant, travels to the in-
sides of the radiator and then
sticks to the radiator tubes.
Eventually, the tubes plug
up and the engine overheats.

The bonding of silicone
silicate to aluminum compo-
nents isnot a one-time event.

Every time the engine heats
up and cools down, some of
the silicone silicate loses its
bond and falls off the alumi-
num. Antifreeze makers add
extra silicone silicate, and it
rebonds to the area immedi-
ately. But eventually, the

tor doesn’t have a petcock,
remove the lower hose at the
radiator. Draining the radia-
tor lowers the level in the
cooling system sufficiently so
you can install the tee with-
out spilling coolant all over
the engine.

To install the tee, find the
heater inlet hose, It travels
from the firewall to the en-
gine block. The outlet hose
connects to the water pump.

Use a sharp knife to sever
the inlet hose in an accessible
area, then fit the tee into
each end of the hose and se-
cure it with the hose clamps

extra silicone silicate gets pony pe fooled—the drain cock on your radiater has lefthang Provided with the tee kit

used u
is worn out. “It's not how

many miles you drive,” Conville says,
“it's how many times you start your
engine, warm it up and then cool it
down that determines how long anti-
freeze lasts.”

Conville recommends flushing and
refilling the cooling system with a
fresh mixture of antifreeze and water
every two years—more often for cars
that make frequent short trips.

Other additives that protect
against rust and neutralize acids also
lose their effectiveness over time,

Fi
Some people mistakenly believe that
removing the lower radiator hose and
letting as much used coolant as possi-
ble drain from the engine and radiator
is sufficient before installing new coal-
ant. But that can leave as much as half
of the old coolant in the engine, hoses
and heater. Some engine blocks have
Eiugs that allow coolant to be drained,
ut they are often difficult to get to.

Evenif you find them, they're usually

frozen in place.

Removing and replacing half the
coolant is better than ignoring the
system completely. Unfortunately,
installing half of the new antifreeze
means you're installing only half of

the new additives—which means |

your cooling system could wind up

short of the additives it needs.
The only way to remove all of the

old coolant, as well as rust, acids and =
other contaminants, is through back-

flushing. In this procedure, fresh wa-
teris forced through the system in the
direction opposite to normal coolant
flow. This flushes the old coolant and
much of the contaminants backward

through the system and out the radia- |
tor cap. When the water coming from ..

the radiator cap opening runs clear,

p—and the antifreeze ynreads, and may require more leverage than your fingers to open.

the cooling system is then clean.

The easiest way to backflush a cool-
ing system is to Ee.nnanentl}* install a
flushing tee in the heater inlet hose.
The tee allows you to install a garden
hose to the heater hose to flush clean
water through the engine and radia-
tor. A threaded cap fits overthe tee to
sedl it between flushes. Flushing tee
kits are available at most auto parts
stores.

Before you start flushing, there are
a few words of caution: Never open a
warm, surized cooling system, or
you risk the chance of burning your-
self severely. Also, most front-wheel-
drive and many rear-wheel-drive
vehicles have electric radiator fans
that ean turn on unexpectedly—even
if the radiator is not warm. To be safe,
avoid the fan or disconnect it before
you start,

To flush the system using a tee,
open the radiator peteock and drain
the radiator completely. If the radia-

Next, close the radiator
peteock (or reinstall the low-
er hose), and refill the radiator with
fresh water. Then connect the garden
hose to the tee.

Before you turn on the hose, install
the coolant deflector (supplied with
the kit) into the radiator cap opening,
start the engine, turn the heater on
high and then turn on the garden
hose. The old coolant willimmediately
begin to gush from the radiator. After
the coolant is out and the water runs
clear for about 2 minutes, shut off the
engine, then turn off and disconnect
the garden hose.

Most cars today have a coolant re-
covery tank mounted to the fender
well. en backflushing, vou should
also remove the tank and drain the old
coolant.

When you flush your cooling sys-
tem, keep in mind that antifreeze is
highly toxie. It also tastes quite
sweet, and pets or small children may
try to drink it. For that reason, never
leave coolant in drain pans or puddles,

Splice the fushing tee into the heater inket hose at a point
| just before it enters the engine block.

0
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Antifreeze makers recommend dis-
carding coolant in contained sewage
systems, such as septic systems or
sanitary sewers. Check with your lo-
cal municipality sewage plant or the
local EPA office for their recommen-
dations.

The ethylene glycol, as we men-
tioned earlier, is not worn out and
eould easily be recyeled by redistilling
it to remove contaminants. Unfortu-
nately, we don't know of anyone who
does so on a commercial level. But the
time will come when antifreeze is re-
cyeled as a matter of course, along
with engine oil and batteries.

Cleaning dirty systems

If the cooling system in your car
hasn't been properly maintained over
the years, simple backflushing will
not be enough to clean the system. If
the old coolant is severely discolored
and the radiator tubes and cap open-
ing show evidence of rust and other
deposits, consider cleaning.

There are three types of cooling
system cleaners on the market. The
so-called heavy-duty 2-part cleaners,
which consist of a powdered acid-
based cleaner, followed by a neutral-
izer, should not be used in an engine
containing alominum components be-
cause the harsh alkalies in the neu-
tralizer are too hard on the aluminum.
It's especially critical that acid-based
cleaners be avoided if vour ear has an
aluminum radiator, since these clean-
ers can eat through the thin aluminum
tubing in a very short time. Ten-min-
ute fast flushes won't hurt aluminum
components, and they do a good job of
cleaning mild rust and greasy contam-
inants as well as some of the coarser
deposits, but they won't be able to
thoroughly clean a severely contami-
nated system.

Both the acid-based cleaner and the
10-minute fast flush should be in-
stalled before you back{lush the
system.

Chelator-based cooling system
cleaners, such as Prestone Super Ra-
diator Cleaner and Peak Performance
Radiator Cleaner, do the best job of
cleaning modern cooling systems, es-
pecially those with aluminum compo-
nents. Though they cost slightly more
than other cleaners, their effective-
ness is worth the added expense,
Their only other drawback is that eth-
vlene glyeol neutralizes the cleaner’s
effectiveness, so it must be added toa
system that has already been flushed
completely with water to assure that
all the ethylene glyeol has been re-
moved from the system.

In addition to cleaning rust and
scale, chelator-based cleaners also do
a good job of cleaning solder corro-
sion, commonly known as solder
bloom. These hard, white deposits

-

Check the coolant overflow reservoir at
least weekly for the proper fluld level.

SCALE &
CORROSION

tor tubes regularly for signs of cormosion.

Turn on the heater, and fMlush the system until
clear water flows from the tee.

that look a little like flower buds can
plug up the radiator tubes if allowed
to grow unchecked.

er you've flushed the system,
and nothing but clean water is inside,
add a quart of chelator cleaner. (Add 2
quarts for systems with 12 or more
quarts capacity.)

Because chelator cleaners take
time to work, you'll have to drive the
car for 3 to 6 hours before the system
is clean. However, you don't have to
do all that driving at once. When the
cleaner has finished doing its job,
flush the system a second time to re-
move the cleaner.

With all cleaners, it's important to
remember that eoolant flow through
the radiator only occurs when the en-
gine needs to ng itself of excess heat.
During cold weather, even if the tem-
perature gauge says the engine is at
normal operating temperature, most
orall nftﬁmnlnnt may be recireulat-
ing in the engine block—effectively
bypassing the radiator. Even the best
cleaners won't clean the radiator un-
less hot coolant is flowing through it.
For this reason, it’s best to use clean-
ers during warm weather. Check the
radiator for coolant flow by squeezing
the upper radiator hose. When it's hot
and pressurized, the coolant is flow-
ing ugh the radiator.

Refillling the system
lennt?sgn mixture of antifreeze and
water. The more antifreeze you add,
the more freezeup and boilover pro-
tection you get. So, why not forget
the water and fill with pure anti-
freeze? There are several reasons.
First, freezeup and boilover protec-
tion begins to reverse itself if you add
much more than 70% antifreeze. Pure
antifreeze will actually turn to frozen
slush at a higher temperature than a
50/50 mix of antifreeze and water.
And many of the additives in anti-
freeze won't become active until wa-
ter has been added. That means you
won't get proper corrosion protection
unless the system contains water.

Also, pure antifreeze doesn't con-
duct heat as well as water, which
means that pure antifreeze can’t
transfer engine heat to the radiator as
readily, and overheating results.

For most cars, adding a 50/50 mix of
antifreeze and water offers sufficient
protection from freezeups and boil-
over. A 70/30 mix is the maximum rec-
ommended concentration of anti-
freeze in any cooling system.

Typically, a 50/50 mix of good quali-
ty antifreeze and water protects
against freezing down to -34° F. And

POPULAR MECHANICS ® ALIGLIST 1991

PRALLLISTRATIONS BY ROMN CARBCHN

71




Many
the boiling point is raised to
265° F if the car has a radiator
cap that holds 15 pounds of
pressure. With a 70/30 mix-
ture, freezeup won't occur un-
til the thermometer drops toa
bone-chilling -84° F, and boil-
over is forestalled to 276° F
(see Cooling Capacity Chart at
right).

To determine how much
antifreeze you should add for
the freezeup and boilover pro-
tection you wish to achieve,
consult your vehicle owner's
manual for the cooling sys-
tem's total capacity. For a 10-
quart system, you would add 5
quarts of antifreeze to achieve
a 50/50 mix. Or add 7 quarts for
a T0/30 mix.

Quality pays. You should
also make sure to buy a good
quality antifreeze. Often,
heavily discounted brands are
already diluted with as much
as 50% water. Read the label.

The rule here is that if the
antifreeze costs half the price
of others, it probably has less
than half the protection. You
can verify this by looking at
the freeze point chart on the
back of a discount brand. At
the 50/50 mix point, it may
only show protection down to
-16° F compared to-34° F fora
name brand.

To add antifreeze to a fresh-
Iy flushed system, first drain
the radiator of water and close
the petcock. Then, with the
flushing tee cap removed,
pour the antifreeze into the ra-

diator. As the radiator fills, clear wa-
ter will escape from the flushing tee,
As soon as you see antifreeze escaping
from the tee, stop pouring and rein-
stall the tee cap and radiator cap.

To mix the coolant, start the engine
and let it warm up while the heater is
set on high. Many modern front-
wheel-drive cars, such as Hondas,
and midengine cars, like the Toyota
MR2Z, have coolant bleed serews
mounted on the engine. These screws
allow air to escape from the areas that
are higher than the radiator cap.

To bleed excess air, open the screw
to let out the air after you first start
the engine. When coolant flows from
the screw, tighten it.

If you have doubts about whether
your car has one or more bleed
serews, consult a repair manual. Fail-
ure to bleed the system can cause air
locks, which can lead to overheating

and boilover. Don't trust that

Cuasrts of sntifreens requined

the air will all eventually find

T

©_| jts way to the radiator and out

the vent. If the manual calls

for bleeding and you don't do

"
7
L] =F -H*
L]

it, vou run the risk of melt-

3

down,

Got the appropriate amount

of undiluted coolant into the

system? If the system was

drained completely, there

= |wiefl o)l

should be no problem. Or was

there enough water lingering

to make the system full too

soon? I[fthat’s the case, let the

=
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engine warm uF and then cool
Y.

down complete

With the coolant thorough-

Iy mixed, drain the radiator
partially and then add addi-
tional pure antifreeze. Allow
it to mix in the engine again.
Then, after the engine has
cooled down, test the protec-
tion level with an antifreeze
hydrometer.
" There are two types of hy-
drometers. One has a scale
that reads the level of protee-
tion. The other has little balls.
The number of floating balls
indicates the level of protee-
tion which is listed on the hy-
drometer’s package.

To use either type of hy-
drometer, dip the end in the
coolant and draw enough lig-
uid into the elear glass tube
{ until the gauge or balls float.
= Add more straight antifreeze

asneeded, and repeat the mix-
ing procedure until you've

Maintaining a 50/50 mix of cooclant and water gives optimum
freeze protection and cooling performance.
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ol I gives your. car a boost!
you can boost acceleration, gas mileage &
Protect your engine - All at the same time.

4 e There’s uever been a better time
effective mainienance program ﬂ g F r : ﬁ?ﬂfnyw cTruThaT}x:t
200,000 miles and more are not fgﬂ 535 ICtlQ

everyone's been saying is reall
uncommon, But that's not all! W s 4
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like a scared rabbir!™
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NE\Y PRODUCTS

IMPROVE
YOUR CAR

AL YTYSAL TR

JBY DO CHARIN

.. PRA MHDNTT

Restrain Your Dog

In ease of a sudden stop, everyone in
your car should be safe, as long as
you're all wearing seatbelts. But you
can still be injured by your dog if
there's nothing to keep him from hit-
ting your head.

=

Called the Safety
Seatbelt System
for Pets, this teth-
erconnects to the
harness and di-

rectly to the seatbelt buckle of your
vehicle, regardless of the make, It's
available in three sizes, to fit pets from
less than 23 to more than 55 pounds.
The suggested price is $29.95. Write
to Pet Affairs,
Ine., 691 E. 20th
St., Tucson, AZ
B5T19; (BOO) 7T77-
9192,

Take It On Home

The simplest home repair job can
quickly become a complicated engi-
neering project as you wrestle home
g- or 12-ft. lengths of lumber in your
sports car or small sedan. Instead of
having them poke out of a window, se-
cure them to the side of your car with
this system of padded, lightweight
hooks called Timber Tote. One of the
bent-tubing metal hooks hangs
through the open front-passenger
window, the other over the rear fend-
er with the trunk open. The price of
Timber Tote is $24.97, For more in-
formation, write Jupiter Products,
Ine., P.O. Box 4367, Centerline, M1
4801 5;- 6806 S33-90500

Poor Man’'s Dyno

Testing cars takes up a lot of time and
energy around here, and it uses a lot
of sophisticated equipment, too. Ana-
lytical Performance's g-curve is an in-
expensive tool for determining engine
horsepower and torque curves, opti-
mum shift points, cornering potential
and aerodynamic drag. This simple-
but-aceurate accelerometer attaches
to your window with suction cups
and should let you and a passenger

make measurements of your vehicle's |

P PHOITO) Y MIEKE ALLEM

performanee to within a few percent-
age points,

The 68-page user's manual covers
techniques for measuring accelera-
tion, and has preprinted worksheets
for copying down the data and to aid in
the simple calculations necessary to
extract horsepower and torque fig-
ures. G-curve sells for $68. For infor-
mation, send 31 to Analytical Per-,
formance, 3104 E. Camelback Rd.,
Suite 528PM, Phoenix, AZ 85016, Ar-
izona residents add $4.38 tax.

- and emissions, test the O, sensor, Re-
| placements for the original are avail-

S.ai‘erl;nr Clean

Degreasing your engine, brakes and
other parts has always been an impor-
tant part of good car care, Nowadays,
that means effectively cleaning
grease and other automotive dirt
without fouling the environment and/
or exposing vourself to health haz-
ards. Loctite has introduced a line of
biodegradable and relatively nontoxic
cleaners for the Saturday mechanic,
Called the Permatex Enviro-Safe
line, it uses citric-based solvents and
no CFCs. In addition, the packaging
is recycled and recyclable. Prices
range from $5.50 for carb cleaner to

8 $6.98 for brake parts cleaner, from

Loctite Corp., Cleveland, Ohio; (800)
321-9188.

Sensible Sniffer
Long gone are the days of fiddling

with vour ear's fuel mixture. The com-
yuter handles that quite nicely now,
Lcepiug your car at the edge of best
performance and cleanest exhaust.
However, the computer’'s most criti-
cal source of information for engine
performance, the O, sensor, lives in
the exhaust stream, and sooner or lat-
er suffers the ravages of extreme
(10007 F') heat. Then it starts to ham-
per rather than help the computer, If,
despite a tuneup, your car is still slug-
gish and showing poor fuel economy

able from Wells Mfg. Corp. at auto
parts stores, for about $35.
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erience the electronics behind
tlle MIDI revolution as build your
own computer-controlled music center

Only NRI's innovative, athome training with the hand-held digital multimeter
In Blectronic Music Technology also included in your course.
you hands-on experience with the
equipment that's mmsr the No previous electronics or music
industry—Atari ST Series :
with builtin MIDI ports, w necessary
Casio HT-3000 synthesizer with No matter what your background,
advanced MIDI operations, and NRI gives you the skills you need
ingenious MIDI software that to take advantage of today's
links computer keyboard to opportunities in electronic music
keyboard—all technology.

yours to train with and keep! With your experienced NRI

This year, over $1.5 billion iLE‘tmctur ;I;v;ys ;l\raj:ﬁ:e h:;f
worth of digital electronic elp, you er the basics
music instruments, from electronic theory step by step,
keyboards to drum gaining the full understanding
machines, will be sold in of electronics that's now so
the US. alone. Enthusi- essential for techniclans and

" asts everywhere— musicians alike.

professional musiclans You move on to analyze
and recording sound generation tech-
technicians, even niques, digital logic,
people who have microprocessor funda-

mentals, and sampling
and recording tech-
nigues. .. ultimately
controlled music center, getting first-hand ]
At the heart of this excitement is MIDI With lts tremendous power, superior experience with today’s
(Musical Instrument Digital Interface), an graphics capabilities, and built-in MIDI explosive new
innovation that's transformed musical interface, the 16/32-bit Atari 5T has almost technology as you
instruments into the ultimate computer overnight become the computer of choice ~ @Xplore MIDI, waveshaping, patching,

instrument before—are discovering the
excitement of today's electronic music Computer-

peripherals, . .and opened up a whole new for today’s most knowledgeable electronic ~ $8quencing, mixing, special effects, and

world of opportunity for the person who musicians. much more.

knows how to use, program, and service Your Casio HT-3000 synthesizer features Plus, even if you've never been involved

this extraordinary new digital equipment. 3 fiveoctave, MiDkcompatible digital with music before, NRI gives you enough
Now NRI's breakthrough Electronic keyboard with built-in monitor speakers, basic training in music theory and musical

Music Technology course puts you at the advanced tone editing and writing, pattern notation to appreciate the creative puj;mtial
forefront of this booming new technalogy memory, keyboard split, tone and rhythm and far-reaching applications of today’s
with exclusive training built around aMIDE  banks, chord memory, and dozens more electronic music equipment.

equipped computer, MIDI synthesizer,and  state-ofthe-art capabilities.
MID soltware you keep. Plus you get ingeniously designed MIDI s‘:ﬂ?ﬁu;miﬁ:?" :

software that up amazing new coupon is m write to
Dynamic new technology opens up mew 0 el possibilities. you  NRI Schools, McGraw-Hill Continuing
career opportunities actually build your own #input audio Education Center, 4401 Connecticut
The opportunities are unlimited for the mixer/amplifier...and you test the elec- Avenue, NW, Washington, DC 20008,
person who's trained to take advantageof ~ Uonic circuits atthecoreof
today's electronic music phenomenon. Now  '0day’s new [ o

o
MeCraw-Hill Continuing Education Center Bs |
4401 Connecticut Avenue, NW, Washington, DC 20008

you can prepare for a high-paying careeras ~ Squipment
a sound engineer, recording engineer, or
road

own business selling and servicing | # Check One FREE Catalog Only ok’ proi e O | |
today's high+tech musical [1 Electronic Music Technology

instruments. Or simply unleash I 0 Microcomputer Servicing [ Computer Programming ]
your own musical creativity with l O TV/Video/Audio Servicing [ Desktop Publishing and Design t
the breakthrough I:ralning and [0 Security Electronics O Fetion/Monfiction Writing
equipment only NRI gives vou. : [0 Basic Electronics [0 Bookkeeping & Accounting !l

- Name Age
Only NRI gives you hands-on A ik ke i Ao ST | Aireen |

training with today's MIDI technology ~  compurer, Casio symiesizer, exclusive

i MIN soffware, and much mone— City/State/Zip
mmﬂmwtﬂmmm il yours o frmin with and keep! I_u;mm_muwu.my“cmu |||:|m|_J

your course becomes the heart of yourown  (TVaotsuppled) L (o e ——————




CAR CLINIC

BY MIKE ALLEN, )
Assistant Automotive Editor

High Score Loses

I've rebuilt a n#mber of ?meﬁmnmag
engines over the years. I just tac

my daughter’s Rabbit last spring, and
the rebuild was pretty simple todo.

At least I thought so until it died.
One of the circlips that holds the wrist
pin in the piston had fractured—with
only 1100 miles on the engine. The
wrist pin made major gouges in the
eylinder wall.

The machinist at the auto parts
store who did the eylinder head, block
and connecting told me I should
have used new circlips. But I figured
the problem was that one of the rods
was bent when I got it back from him
—it's sure bent now!

Needless to say, I'd like him to ac-
cept some responsibility for this,

JOHN NEEDHAM
TAYLOR, AK

A bent con rod isn't likely to break the
circlip—maybe a spun bearing, but
not the problem you describe,

I'll take an ed);.'atedguesn here at
what happened. You've rebuilt bi,
American V8 engines, most of whic
use a pressed-pin style of rod. The
wrist pin is simply a little bigger than
the hole in the piston and has to be
pressed in with a hydraulic press.
There's no real side force on the pin
when it's in the engine, so it never
moves. VW (and plenty of others) use
a full-floating pin, which is retained
by elips in grooves in the piston.

Even with full-floater pins on V8s,
circlip breakage is not usually a
problem. But on the high-revving
VW engine, the clips should be in-
stalled with the gap either at the (
or the bottom—not at 3 or 9 o’clock.
Why? Every time the piston passes
top dead center or bottom dead cen-
ter, the acceleration change flexes the
circlip just a little—undil it breaks. If
the gap isat 12 or 6, there’s no flex.

I generally don't replace these clips
unless they look damaged.

You might s st to your daugh-
ter that she it next fime around,
and let the motor break in a little be-
fore she revs it so high.

Cruisin’

The eruise control on my '87 Olds 98
works fine for about 30 to 40 miles and
then disengages. Heset it, and it will
work for 2 to 3 miles.

My "79 Olds 98 would do the same
thing, with its carbureted engine. Ev-
ery year or g0, | would have to clip off
about an inch from the vacuum hose to
the carb. This would restore vacuum
to the servo for another year or so, at
least until the end of the hose got hard
and wouldn't seal anymore,

Does the fuel-injected engine in my
new car have a vacuum hose too? Or is
there some sort of electronic module
that does this?

GENE RAY
GRANBURY, TX

Find your cruise control's vacuum
servo by following the actuator cable
from the throttle plates. It'll be to the
left of the engine, above the transmis-
sion end cover, This servo should
look familiar, as it should be very
similar to the one on your '79. From
the servo, trace the vacuum hose back
to the manifold and check for vacu-
um leaks there,

You may want to trim or replace
the hose—but I suggest using a vacu-

um gauge and looking for other leaks

as well.

Alternaties
I have an "85 Escort. I've replaced the
alternator seven times. The rebuilts
seem to last a couple of months, or
about 2000 miles, Eefure they seize
up. Are rebuilt alternators that
bad? Do I have to spend $320 at the
Ford dealer? Or maybe 1 should just
junk the car?
L.E. ERICKSON
GRANADA HILLS, CA

Well, don’t junk the car.

I!' you were having an electrical
failure, I'd tell you to do some serious
diagnosis of the remainder of the
electrical system. But if these alter-
nators are seizing up, then either
you've had a string of really awful re-
butlts—which I consider unlikely—
or there's something else wrong.

Rebuilt electrical parts are some-
thing of a crapshoot. Quality can be

as good as new. Or not, depending on

PV ILLUSTRATION BN DOMN MANNES
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the rebuilder. But if you're seeing a
consistent pattern here, I suspect it's
something about your car.

Your Escort has a serpentine belt
—a single flat belt that operates all
the engine accessories. Be cerfain
that all of the pulleys line up proper-

and aft with all the others, there
could be a substantial end thrust on
the alternator's armature bearings,
and those bearings weren’t designed
to carry much end load.

Alcohol Blends
I have just started teaching high
school chemistry, and my students
were discussing the use of methanol
as a dry gas and a gasoline substitute.
What must be done to prevent
methanol from damaging the catalytic
converter?
Which alcohol is preferred? Why?
HENEYJ. BARTOSIK
KERHONKSEN, NY

In reverse order:
Ethanol, or grain alcohol, is an ac-
ceptable additive to gasoline, in con-

iz marketed as gasohol in many Mid-
western states where the alcohol is
made from corn. Higher concentra-
tions of ethanol may cause driveabil-
ity problems.

Only trace amounts of methanol
are permissible in current cars.
Methanol is very corrosive to metal,
plastic and rubber parts. Some gas-
line driers contain methanol to soak
up water contaminating your gas
tank—but the concentration should
remain very low, under 0.256%. Oth-
erwise, you'll have serious corrosion
problems in a few weeks.

Methanol can be used very success-
fully as a motor fuel in vehicles that
have fuel systems designed for it.
And the methanol-powered proto-
types I have driven have used conven-
tional catalytic converters without
any damage.

Hole In Van
The VW mechanic wants to cut a hole
in the floorboard of my 1979 van in or-
der to fix the gas gauge. Isn't it possi-
ble to repair Lﬁis in the dashboard?
BILLTREVENA
JACKSON, TN

Ifthe sender is bad, there's nothing to
be done about fixing the gauge itself.
If the gauge’s sender is bad, it'll have
to be removed for inspection and/or
replacement,

{ Please turn lo page 80)

ly. If the alternator isn't aligned fore |

centrations as high as 10%. This mix |

Poker-Faced

@ |f you're chasing loose connections, be careful you m
don't introduce more problems as you go poking

around your wiing. CARE

Whether you're using a test light or a volt-ohm meter, m
the temptation is to use the test probe to mate with the -
female end of connections. The tip of the probe can be forced into the connector for
asnug fit, letting you dangle the probe and turn switches on and off without needing
three or four hands.

Unfortunately, after you've removed the probe, the chance of the male connec-

| 7 tion making a reli-
able junction is
greatly diminished.
One alternative is
to make a short
jumper with the ap-
propriate connector
on one end and an
alligator clip on the
other.

Too much trouble
to make this? Then
just probe the back
= of the connector.
~—— Wedge the probe
= between the crimp
on the connector
and the plastic shell.
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WIN A WEEK IN
PARADISE

GRAND PRIZE
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to see the 1992 Pro Bowl football game in Honelulu.
Withek Hase Clomps heiped send Lindburgh ocress the Atianfic, mon to the Moan and indy 500

winniers post the checkered flog! Now we wont fo send you to Howai in the 1991 Wittek
Hiwation Soles Bl # A rondom drwing of l enties wil determine o single grand prize winnes
whe will enjoy 0 week of sun, sur, and sond, foppad off by pro footbals alf<tor showense in

Hanoluly. ® Wittek domps ore mode in the USA from the highes? quality stoinless sieel

ook bor B Pk Fhowomen Vo Bty drplos o e lac havowey o um pom e Wl
o 10 S, i o e WPl g ol the e Wil T e Gon™ 0 g
R W T o Wy prpbaind i (e A, e e o iy

oo e 1 el ;n'v!ﬂi;lr':i'nirvmv P e P00 ol
BRI s e o veciid by 119

e

W

Wittek Companies nlermatnnal

I

A |
| o
I




Build a Classic

It 5 & fun and rewardling project for yow and your witole Gmily; High qualkly components
and proven engineerning assure easy assembly and years of diving pleasure.

Eight models to chopse from.
BUILD YOUR OWN FUTURE. St your own profitable business, our Business
Cpportunily brochure can show you iow
BANK FINANCING NOW AVRILABLE! Low montiiy payments — cail for further

iformation.

_| Classic Rpadsiers, Lid
1T Main Avanse
Fargo. Morth Dahots GE0Y

CALL TODAY FOR VIDEO OR FREE BROCHURE

1-800767-2277 3

Roaister

“Cotara in o irademas of Ford lotor Cop. Dussc Poadsier producis have ao cannechon iz Ford

Volkswagen neglected to leave any
access to the sender, which is in-
stalled on top of the tank. The tank is
underneath a bulkhead in frontofthe
engine. The manual says to remove
the engine to access the tank, not
chisel a hole in the sheetmetal.

Removing the engine is pretty sim-
ple to do { honest)—a couple of hours
should have it out, the sender re-
placed and the engine back in—but
you may want to save a couple of
bucks and elect for the surgery.

I wouldn't. Before I'd opt for that
type of butchery, I'd just forget about
the gas gauge, and use the trip odo
and a pencil to keep the tank full.

Truth Or Dare

I am considering buying an external

per-element filter for my car which
is about to have a remanufactured en-
gine installed. The filter manufactur-
er claims that it will extend the life of
my engine five times,

They also claim that it will elimi-
nate the need to change the oil forev-
er. Is this too good to be true?

HON BROWN
TULSAOK

It's too good to be true.

These aftermarket filters, which
use either some sort of proprietary fil-
ter cartridge or a canister that holds
a roll of common toilet tissue, have
been around for a long time.

They will remove a certain amount
of abrasive particles from your oil,
the ones that are too small to be
trapped in the original oil filter's pa-
per mesh. The stock filter lets a cer-
tain amount of these smaller parti-
cles through in order to prevent
restriction to oil flow as the oil gets
dirtier late in the oil change interval.

These auxiliary filters are bypass
filters—they only filter a small

amount of the oil while all of the oil
pump's output goes through the stock
filter. So the original filter must re-
main in place,

However, the abrasive particles
they catch are small—typically 5 mi-
crons or less. And engine manufac-
turers feel that they are too small to
contribute to engine wear, as they are
thinner than the oil film separating
the bearing and journal. So any re-
duction in engine wear is debatable
at best.

There are more reasons to regular-
ly change your oil than removing dirt
particles. Oil is constantly being di-
luted with partially burned or raw
gasoline, contaminated with mois-
ture and subjected to enough heat to
break down the molecular structure
of the hydrocarbons.

Additives and viscosity index im-
provers are exhausted or break down
as well. The only way you can remove
the contaminants and add fresh ad-
ditives is to change the oil and filter.

The claims of fivefold engine lon-
gevity are inflated at best. Never
change your oil again? Not my car.
These filters will keep your oil clean-
er, and soak up a certain amount of
water and acids. So I'll give them a
limited endorsement—but you
should stick to a 3000-mile oil and
filter schedule.

I know, I know—between the in-
dustry standard 7500-mile oil
change interval and the generally
high cost of everything, there's plenty
of reasons to want otl drain intervals
to be extended. Not to mention enuvi-
ronmental concerns about used oil.
But there ain't no such thing as a free
funch—and this gadget is included.
If you really want to try one, it proba-
bly won't hurt anything. ™

DO YOU HAVE A CAR PROBLEM?
Just ask Mike aboul (L Mail your guestion to Car
Climic, Populor Mechanics, 224 W, 57th 5., New
Fork, NY 10019 While letters, faxes or phone
colis canmal be answered indimdually, probiems
of peneral interest wnill be discussed in the colummn,

® Late-model Agrostar and Ranger own-
ars who axperience upshifting problems
may want to remove the automatic trans-
mission's oil pan to look for bronze metal
shavings, as per TSB 90-22-17. i you find
any metal shavings, the TSB recom-
mands remaoving the transmission 10 ra-
place the No. 4 thrust washer and high
clutch drum assembly.

# [f the headlights are dim, the low battery
warning fight is on or the hom is weak on
your 1988-"90 Crown Vie, Conlinental or
Grand Marquis, chack the connactions in
the 10-way connector in the com-
partment. TSB 80-21-10 suggests that
there may be something loose inside the
connactor and recommeands how o go

SERVICETIPS

about replacing individual connectors in
the plug.

# Chrysler TSB 18-11-80 detalls propar
procedures for working on a flooded en-
gine. If the oil is heavily diluted with gaso-
line, changea the oil and filter, baing careful
1o disposa of thesa fluids whare they cant
stari a fire. Similarly, disable the ignition
system belore removing the plugs, or the
pooled gasoline in the cylinders may catch
fire when the engine is cranked to clear it.

# Some 1990 3.3-liter Chrysler engines
may exhibit oil leaks at the area of the rear
crankshaft . This is a result of im-
proper machining of the untapped holes in
the crank—they were drilled oo deep.
TSB 09-023-90 details repair procedures.
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What does it take to be
the world’s best aerobic exerciser?

It takes a total-body exerciser.

A machine capable of exercizing
all the major muscle groups in your
body, not simply your legs like
treadmills exercise bikes and
stairclimbers.

It takes a cardiovascular
exerciser.

A machine that utilizes enough
muscle mass to readily exercise your
heart, not simply specific muscle
groups like weight machines.

It takes a weight-bearing
exerciser.

A machine that utilizes the
standing position to exercise the
joints and long bones of the skeleton,
not simply a few muscle groups like
git-down exercigers.

It takes n safe exerciser.

A machine that can't damage your
knees like stairclimbers, or your back
like rowers, or throw you off like
treadmills.

Independently Adjustable Upper-Body
Exerciser

Electronic Feedback
Stand-up Position

Independently Adjustable Lower-Body
Exerciser

Nan-Jarring Motion
Smooth, Quiet Operation
Adjustable Elevalion
Patenied Flywheel

NordicJrack’
A CML Company
Call or Write for a
FREE VIDEO
& Brochure

'800-328'5888 Fre |

I I Please send me g free brochure
I O  Also a free videotipe O VHS O Beta |

I i i

It takes a stimulating exerciser. . Sireet

A machino that's eusiting and It takes a NordicTrack. | on Sue ___ 7ip |

1 - & Fhone {
ﬂéﬁtiti??l?;:ﬁu;ﬁfn:tuﬁgguﬁ Eﬂmm hl"ea dﬂ‘r.;’t get I 2 H:u.'du'.l'l'al. k, Diepit. =2T5H1, I
machines on the market. any better than this. _IC Janathan Bivd N Claska, MN 55318 |
What' Car Worth
at’s Your Car Worth?
. . e

Maybe more than you think. 5o don't P S : o amai
shortchange yourself when you sell or = p— : ‘ T

trade it in. Find out your car’s true
market value instantly by calling the
Popular Mechanics CAR VALUE
HOTUNEY. Our computer netwark is
constantly updated with the latest
information, not only for the year,
make, model, options and mileage of
your car, but also for your local market
conditions and even the time of year.

Buying A New Car?
That’s even a better reason to check the
PM CAR VALUE HOTLINET. \&/e'll tell
you how to get the best deal by giving
you the Manufacturer's Suggested
Retail Price, dealer cost, plus the [ist
price and dealer cost of every available
option—information you need to get
the bargaining edge when negotiating
price.

1-900-446-4606

*For used car valuations, call any day SAM-ZAM EST. For new car estimates, call Monday
through Friday, 9AM-Midnight EST, Saturday SAM-7PM. Not available in Alaska or Hawsaii,
Each call costs 51 for the first minute and $1.95 for each additicnal minute. Charges will
appear on your local phone bill. A typical call lasts 5 o & minutes.

One Call Does it All

The PM CAR VALUE HOTLINET covers
cars and trucks, domestic and imports,
from 1977 through 1991, Call us 7 days a
week” before you buy, sell or trade.
We'll give you the smart money edge.
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IHE fARn PEQPLE OO

' OLD HOUSE RESTORATION

RESTORING OLD BARNS

BY BOB VILA, Contributing Editor
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Restoring an old barn to use a3 a home
can challenge even the most ambitious
restorers. But the results, like those shown
here, can be spectacular.

due to years of rainwater leakage. In
most cases, the sills are rotted and
must be replaced. Some of the rafters
may need to be replaced along with
the bottom ends of posts. Make sure
any damage hasn't progressed to the
point where it just doesn’'t make sense
to try to salvage the structure. Other-
wise, all you're likely to end up with is
a pile of old timbers.

Barn frames

Once you're assured that the timbers
are sound, it's time to have the barn
moved, if necessary. And there's a
good chance it will be. Oftentimes,
these structures accompany an old
farmhouse and must be moved off the |
owner's land. Or the building may
simply be too far away from civiliza-
tion to suit your modern needs. At the
very least, it may be too close to the
road and simply need to be moved
back a bit to a different location on the
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® There's lots to fall in love with when | work. Or you may choose to buy an old
vou decide to make & barn your home. | post-and-beam barn frame and resur-
But two of the biggest reasons why | rect it on your lot. But before you get
people undertake this project must be | too involved, make sure the structure
their love of space, coupled with their | is sound enough to withstand the rig-
| affection for beautiful aged patina of | orsof restoration.
old post-and-beam timbers. If you're looking at a newer barn,
Although it is certainly possible to | one built after the turn of the century,
transform an old barn into a beautiful | it's probably balloon framed with
living space, before you embark on a | nailed 2 % 6s. If your plan involves
project like this [ must remind you of | disassembling the structure to move
one important fact: Remember that | it to another site, it's best to seratch
barns were originally constructed to | this particular structure from your
house animals and hay—not people. | list. It's one thing to pound the pegs
They were never heated or cared for | out of 4 post-and-beam frame, and
like old houses would have been. Be- | guite another to remove nailed tim-
| cause of this, they can be a good deal | bers. The latter is much more difficult
| more trouble to make habitable—and | to do successfully and probably not
bring up to current building codes, worth the headaches in the long run.
The condition of the frame must
The inspection also be evaluated. Some of the major
Looking for a barn to call home can be | damage I've seen to these old timbers
the most fun of this project. Depend- | comes from inseet infestation, namely
ing on where you live, weekend jaunts | ants, powder post beetles and, de-
into the countryside may turn up an | pending on how far north you live,
old structure ripe for thiz kind of | termites. Since the roofs of many of
— ——————— | these old outbuildings weren’t main-
‘Home Agoin With Bob Vila" s the title of pur tained |JI'HEH"I'|}'. it's not unusual to
eontributing editor’s neis TV shou find deterioration and rot in timbers
82
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property. If that's the case, it can usu-
ally be jacked up and moved in its en-
tirety. Otherwise, barns are often
moved the same way some old houses
are moved: piece by piece (see “Old
House Moving,” page 46, Nov. '89).
The frames are v dismantled,
numbered or labeled in some fashion,
then painstakingly reassembled on a
new lot and foundation.

There are companies who specialize
in selling restored barn frames, like
The Barn People, Inc., P.O. Box 217,
Windsor, VT 05089, (802) 457-3943;
and Great Northern Barns, Ine.,
RFD No. 2, P.0O. Box 927C, Canaan,
NH 03741, (603) 523-7134, Often-
times, their work includes disman-
tling the original structure, cleaning
and sometimes fumigating the pieces,
then reassembling the frame on a new
site. They usually have barns in stock,
go if you haven't found your own, you
can choose from the ones they have
for sale.

Since many of these old structures
are still standing, it's best to make the
trip to see them in person, so to speak,
rather than just viewing a pile of
beams and using your imagination as
to what the finished frame will look
like. Sometimes, too, this barn-frame
shopping is done via the mail with

drawings and photos. It all depends
on where you are and with whom
you're doing business.

Home sweet barn

Perhaps the hardest part of turning a
barn into a home is dealing with the
placement of windows. If you're try-
ing to keep the structure looking like a
barn, where you decide to put them is
very important. There are lots of
tricks to doing this.

One way is to keep to 8 minimum
the number of windows on the side of
the barn that faces the road and on the
gable ends, provided these aren't the
sides that face the Sun and/or the
view. The side of the barn that's away
from the road, and facing the Sun and
a scenic view, is then transformed
into a wall with lots of modern glass.
This serves to open up the interior
space with a great deal of light, while
retaining the look of the original
structure. Of course, there are many
other ways to update an old barn.
That's why it's so important to choose
an architect who shares your enthusi-
asm for this project and understands
YOUr concerns.

Aside from the frame, it's nearly
impossible to salvage enough of any-
thing else to reuse in the new strue-

ture. The roof, of course, is usually
shot, And so is most of the siding. I
have seen interesting reuse of sal-
vageable siding on a few barn homes.
Sometimes, the siding is attached to
the frame with its unweathered side
facing the living space, creating the
same look as the original wall. Insula-
tion is then added to the outside, often
in the form of stress-skin panels that
are sandwiched between the old
boards and new exterior wood siding.

The interior design choices are vir-
tually limitless. For example, where
sleeping space is concerned, you can
opt for open loft space or closed rooms
for privacy. Most folks choose to keep
the main living area cavernous and
open—retaining that wonderful feel-
ing of space that brought you to this
project in the first place. If you're se-
rious about making a barn home, it'sa
good idea to check out some of the
books written on the tuﬂTir: before you
begin yours. Your loeal library is al-
ways a good place to start.

Aside from the uniqueness of a barn
home, there iz one more important
benefit to choosing this type of hous-
ing. Essentially, you've saved an old
barn frame from demolition, and in
the process, helped preserve one
more important piece of the past. ™™
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YOU'RE CTED COME RAIN OR COME SHINE.

THOMPSON'S™ WOOD PROTECTOR. YOUR BEST DEFENSE AGAINST WATER, SUN AND MILDEW.
The wood around your home has enemies. Day after day, rain and sun threaten the beauty

of your wood. And threaten you with costly repairs.

You need the wood specialist—Thompson's® Wood Protector, made for wood and wood
alone. With all the waterproofing power you expect from Thompson's. And a strong preservative 1o
retard mold, mildew and rot. Plus sunscreens—the most of any leading wood preservative—tao help

prevent fading.

Nothing beats the unique, three way protection of Thompson's® Wood Protector. No wonder

it's America's leading brand.

& 1997 Thomeson ond Fofmity inc
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ELECTRONICS

COMPUTERS MADE EASY

BY FRANK VIZARD, Electronics Editor

® More computer manufacturers are
introducing machines that avoid the
dreaded “C:" prompt. The idea, pio-
neered by IBM and Tandy among oth-
ers, is to offer computers with easy-
to-use software already loaded. Set-
up becomes a breeze, and there's no
complicated commands to learn. Us-
ers just access the appropriate icon or
graphic representation to run the de-
sired program.

Those who follow the world of hack-
ers ‘gml:mhly recognize the influence
of Windows, a software program
made by Microsoft that made icons
the darlings of MS-DOS computer op-
erating systems,

Windows 3.0, in fact, is included as
part of the new Sensor computers
made by Samsung. Windows, though,
| is only a small part of the software
| package being offered. In the top-of-

the-line SP-3863 X, for example, addi-
tional programs include: Toolworks
Office Manager, a program which in-
cludes word processing, a spell check-
er, spreadsheet and file manager;
GeoWorks, a desktop publishing pro-

gram; and Prodigy, the on-line sub-
seriber information service. Other
maintenance-t rograms are in-
cluded as well. The SP-3863X lists for
$1995. Lower—]l':llnl:ed' and less-power-
ful Sensor machines include a variety
of software packages
as well.

Another new line of
computers with built-
in software comes from
teaming Smith Corona
and the Acer Group.
The Smith Corona
Acer line includes a
word processing pro-
gram, a desktop refer-
ence system and Micro-
soft Works 2.0—an
integrated package that
includes word process-
ing, communications,
database and spreadsheet
capabilities. Microsoft

Samsung Sensor and Magnavax
laptop have software bullt-in.

- listen to music w

| Works 2.0 also allows you to work
with eight files on screen at once. List
prices for the Smith Corona Acer line
range from $1000 to $1900. On-site
service is offered for 12 months, and
there's also a toll-free telephone num-
ber for assistance.

CO-ROM
Magnavox, meanwhile, is using a CD-
ROM drive to give away the software

store. The company's HeadStart
3868X-20CD model trades in the 5.25
floppy disk drive fora CD-ROM
drive. Packed with the computer is a
sizable number of disks that give yon
access to all kinds of information. The
CD library includes Grolier's Ency-
clopedia, PC Globe Pack, a computer
game and a number of programs from
Microsoft—Bookshelf, Small Busi-
ness Manager and Stat Pack.

You can also connect the 3865X-
20CD toastereo aﬁtemifyuu want to

ile you work. List
price is §2099,

Magnavox is also selling stand-
alone CD-ROM machines. Unlike
many other CD-ROM players, you
don't need to insert the disk into a cad-
dy before playing it. One basic model,
the CDD50BK]1, lists for $399,

For another $100, you can get the
CDD461RS, a machine that can be
used as both an audio player or CD-
ROM drive. The CDD461RS model
comes packaged with an assortment

B4

POPLULAR MECHANICS » AUGUST 1991



of CD-ROM titles.

Sony, meanwhile, is packaging an
external CD-ROM disk drive with six
disks for a list price of $699. Called the
Laser Library, the six disks include
Compton's Encyclopedia; a reference
disk with a dictionary, thesaurus,
world almanac and more; a National
Geographic disk on mammals; a world
atlas; a key-word language transla-
tor; and a children's . Additional
titles are available through a catalog,
and they range in price from $44 to
around $400. Sony says it will intro-
duce CD-ROM titles on its own this
year. Titles will be supplied by other
companies as well.

An internal CD-ROM drive is avail-
able from Tandy for a list price of
400,

Magnavox is also entering the note-
book PC market with a 6.9-pound
model listing for $2699. The Metalis/
286 comes packaged with the
GeoWorks Ensemble software pro-
gram. Two prime features include the
ability to change batteries without
shutting down and rebooting the sys.
tem, and a small mouse pen that re-
quires only 3 in. of space to operate.

The power position in laptops,
though, belongs to Zenith. The eom-
pany is the first to introduce super-
Puwerful 4865X microprocessors in
aptops. List prices for Zenith's 486
laptops are $8899 and $7499.

The big stir in small computers is
the 95LX made by Hewlett-Packard.
The 95LX weighs 11 ounces and
measures 6.3 x 3.4 x 1in. insize, The
95LX comes loaded with the popular
Lotus 1-2-3 spreadsheet program.
There's also a phone number and ad-
dress registry, a basic text editor and
a calculator.

List price for the 95LX is $699, per-
haps its strongest feature. Power is
supplied by two AA batteries. Screen
gize is 16 lines by 40 characters. The
95LX uses memory cards rather than
floppy disks to store information.
Hewlett-Packard says the 95LX uses
an infrared link for transferring data
between machines. In the future, the
95L.X will be linked to a Motorola pag-
ing system so it can receive messages.

ore computing power is available
for those little electronic personal or-
ganizers that are becoming the rage

among businessmen. Royal claims it
now has the most powerful personal
organizer on the market. The DM2160
packs 160K of memory into its diminu-
tive body.

The DM2160 uses an 8-line by 26-
character display. Three different
modes can be used to access 24 differ-
ent functions. List price is $300.

More power is also the theme of a
new upgrade software package from
Apple. Designed to increase the capa-
bilities and ease of use of Macintosh
computers, the System 7 package of-
fers a wide range of enhancements for
operators. The System 7 package lists
for £99,

Car Tunes

If you want to dress up your off-road
vehicle, you might consider purchas-
ing Jensen's rather radical looking
cassette receiver. The J3-9400 comes
dressed in a sporty vellow for a dis-
tinctive look.

The J5-9400 is more than just looks.
The cassette receiver is probably the
most environmentally conscious ma-
chine of its type. The JS-9400 features
indieators that warn you when the
unit is too eold to play properly, dis-
plays short-cireuit warnings and has
gold-plated connectors for better reli-
ghility. The front panel is sealed with
weather-resistant tape for protec-
tion. And the pull-out handle acts like
a bumper. Aninternal amplifier sends
15 watts of power through each of four
channels. List price is $320,

Another new cassette receiver of
note is Alpine’s T618 model. While the
7618 is feature-packed at a list price of

JENSEN

$600, it has one feature that should be
more widely adopted. The 7618's com-
puter memory remembers the bass
and treble settings for AM, FM, cas-
sette and compact disc play so there's
no need to readjust bass and treble
every time you switch sources. The
7618 can also control a trunk-mounted
CD changer.

Flat TV

About 34000 will buy a television that
you can mount on a wall like a picture.
In fact, these televisions come al-
ready framed.

Sharp is selling in Japan a line of |
liquid-erystal-display televisions that
come in a variety of frames. The tele- |
visions have a sereen size of 8.6 in.
These LCD televisions are currently
the biggest that can be made using
LCD technology.

While these LCD televisions have
more of a decorative funetion than
anything else for the time being, tele-
vision makers have high hopes for
LCD technology. One TV executive
told PM that he expects all televisions
20 in. and below in screen size to be
made with LCD technology by the
end of the decade.

Sharp, meanwhile, is taking an in-
novative step in another direction. It |
is introducing a downsize VHS cam-
corder weighing just under 4 pounds.
The VL-L50U plays standard-size
VHS cassettes, even though the cam- |
corder itself is rather diminutive,
Other features include a 12X zoom, a
4-position high-speed shutter for fast-
action closeups and very low-light
sengitivity. List price is $1249. ™

Jensen’s J5-9400 cassette recelver is designed for use in off-road vehicles.
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AUTOMORBILES

BY JIM DUNNE, Detroit Editor

DETROIT SPY REPORT

Futurebird

® Pontiac will have a number of sur-
prises for Firebird buyers when the
1993 model is introduced a year from
now. Certain body panels will be plas-
tic, while others will be made from
traditional sheet steel,

Like Saturn, Pontiac will nse -
tie for vertical panels and steel for
horizontal parts like the hood and
roof. Pontiac pioneered the use of
plastic body panels with its ill-starred
Fiero, and the practice is expected to
continue its spread through other
model lines.

There are likely to be surprises un-
der the hood, as well. Pontiac insiders
are talking about a supercharged 3.8-
liter V6 as a new top-performance en-
gine, with a smaller V6 and the cur-
rent 5.0-liter V8 as other choices.

The engine/drive layout, thou
will be familiar. GM abandoned it
front-drive F-car replacement pro-

a few years ago, and the new

irebird and Camaro will continue to

be front-engine/rear-drive, with a
live rear axle.

Althongh some GM prudm:t lan-
ners are concerned that the new F-
cars will be technologically dated
when they hit showrooms, chassis en-

ummmum
| 1993, will be an evolutionary up-
| date on the current car,
gineers expect handling to be
competitive.

| Electronic VIN

| Vehicle Identification Num-
ber (VIN) tags are fine for
now, but electronic implants
will be even better.

That's the thinking behind the idea
to place electronic VIN tags in every
new vehicle, According to a study by
Siemens, an electronics supplier to
the auto industry, an electronic ID
chip buried in the chassis of each car

have a number of uses.

First, it will help the manufacturer
trace the car from the assembly line,
to the shipping yards, to the h.nulnway
truck and then to the dealer, Later,
police will be able to identify stolen
cars as they pass, simply by checking
their electronic signature.

The chip could also make stopping
for toll booths a thing of the past, The
chip’s number “1“ be remua ﬁ ai;?lll
checkpoints as the car ro ro
and the owner will be billed later.

Due In “93, Chrysler's all-new LH sedars will carry three divisional nameplates.

Tlme: Thrﬂ .
plans to build three versions

of its all-new LH sedan model—one
each for Dodge, E and Chrysler.

Based on the Optima show car, the
new LH models will be the first
ﬂmenc&m cars to utilize the cab-for-

t, with the base of
the sl.eﬁlp mndahleld extending over
{ the engine compartment,

T]mdemg'n will give the sedans an
aggressive appearance and also cre-
ate more room inside the passenger |
compartment.

Differences between the three 1993 |
model cars will be more than badge
deep. Dodge and Eagle will share the |
same 108-in. wheelbase, but will have
ind?]iduné]gmr;{.]fﬂ, taillights Fnﬂ:ie rI[:'I]-If
profiles. er versions o
model will have all these differences

lus a longer—by 3 in.—wheelbase,
k fur the Chrysler nameplate to
offer a formal rear window design,
similar to that of its current full-size
New Yorker and Imperial.

New Skin, Oid Po
After dismissing a number of alterna-
tive plans as too expensive, Ford will

86

POPULAR MECHANICS ® ALIGLUST 1991




definitely continue the Mustang
through the 1990s in its eurrent form.
That means rear-wheel drive, high-
performance engine options and a
ice low enough to attract younger,
uent buyers.
Some Ford executives waffled on
the rear-drive idea as late as a year
, arguing that a front-drive chassis
the Pruzgle would be ideal for the
popular muscle car.
Another plan called for adapting
:}hi:ﬂcurr;nih Thunderl;}rd.’ﬂuu ar
orm for the smaller ustang, but
the ear would have been too heavy.
Accordingly, Ford will continue
with the current platform, covered
with new sheetmetal. Look for the re-
styled Mustang, with the proven 5.0-
liter V8 as an option, to make its ap-
pearance as a 1993 model.

4.3 V6 Overhaul

Look for Chevy and GMC to put a
more powerful g'ﬁ in compact utility
vehicles next year,

The current 4.3-liter V6 will get a
power boost from the eurrent 170 to
200 hp for the 1992 model year, In ad-
dition, GM will install a much-needed
balance shaft to smooth out the en-
gine, eliminating the noise and vibra-
tion that e the current edition.

Plans call for the new 4.3 to go in
5-10 Blazers and S-15 Jimmys. GM
hopes these refinements will help its
compact sport/utility vehicles keep
pace with the newest Jeep and Ford
powertrains.

Domestic Distinctions
The influx of Japanese manufacturers
building cars in the United States
may not threaten the American labor
foree, but it's likely to take a bigger
chunk of the domestic auto market.

According to a recent Arthur An-
dersen survey of executives connect-
ed with the automotive industry,
transplant manufacturers will ac-
count for about 15% of all U.S. sales
by the end of the century.

The executives forecast a corre-
sponding slide by GM, Ford and
Chrysler to about 57%.

Probe Plans

Although Ford’s sporty Probe has
lost its early sales momentum, prod-
uct planners think the next-genera-
tion design will rekindle interest.

Due for "93, the new Probe, which
shares the same platform as the Maz-
da MX-6, will be bigger than the cur-
rent edition, with a wider stance.

A new Mazda 2.5-liter V6 is expect-
ed to join the current engine offer-
ings. Both Probe and MX-6 are manu-
factured at Mazda's Flat Rock,
Michigan, plant. (2.0

|F YOU'VE FALLEN
IN LOVE WITH
A MACHINE
SEEK TREATMENT

IMMEDIATELY.

pu—
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EXTRA WEAR PROTECTION

STP* NEWER CAR OIL TREATMENT PROTECTS THE ONE YOU LOVE. YOUR
NEW CAR. IT’S SPECIALLY FORMULATED WITH ANTI-WEAR INGREDIENTS
FOR ENGINES WITH UP TO 36,000 MILES. SO IT'LL HELP KEEP YOUR CAR
RUNNING LIKE NEW LONGER. ALL YOU DO IS ADD IT TO YOUR OIL USE
STP NEWER CAR OIL TREATMENT IN YOUR NEW CAR REGULARLY. sTrJ1
AND HELP KEEP THE RELATIONSHIP GOING SMOOTHLY. [38c
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AUTOMOBILES

NEW CARS

gVX—A Sportier

® [t's sleek, quick, comfortable, and
it handles like a dream. It's built by a
company famous for strong, reliable
and somewhat boring cars. It's a Su-
baru—but it thinks it's a BMW, only
better.

In general, Subaru has always pro-
duced cars that are oddly styﬁzd,
uniquely detailed, technically sophis-
ticated and designed for all-around
utility. But the new SVX is an enthu-
giast’s car—a car with the hardware,
versatility and even the looks to make
it a star.

Riding a 102.8-in. wheelbase, the
SVX offers full-time all-wheel drive
with fully independent suspension
and 4-wheel-disc brakes with ABS on
the Touring model.

The suspension subframe assem-
blies are designed to insulate both
road noise and vibrations, and also
control suspension toe and camber
deflections.

This is a goal that usually loses in
execution, but not here. The SVX is
one of the best handling-to-comfort
compromises we've driven.

Handli ic

A preat deal of the handling magic lies
in the SVX driveline components.
The 4-speed automatic is electronical-
ly controlled and works in balance
with the computer-controlled multi-
plate transfer clutch as part of the all-

braking sensors.

88

Swoopy styling and excellent cockpit layout
help make new Subaru 5VX a serlous con-

tender In the sports-coupe derby. New dohc

24-valve flat Six engine produces 230 hp.

wheel-drive system. The normal
torque split is 60/40 front/rear,
but by comparing information from
two wheel-speed sensors, the com-
puter detects slippage at either end
and mts the front/rear torque split

This system is further enhanced by
a limited-slip rear differential with a
viseous cluteh, and is tied together by
a microprocessor linked to the ABS

All-new for the SVX is the horizon-
tally opposed 3.3-liter 6-cylinder en-
gine. The torquey flat Six has twin
overhead camshafts, 4 valves per cyl-
inder and electronically controlled se-
quential fuel injection.

It's smooth, quick and rugged, with
enough torque—224 ft.-1b. at 4400
rpm—to hustle the ear's substantial
bulk (3525 pounds) to 60 mph in less
than 8 seconds,

Much of the SVX design theme is
centered on its unique greenhouse.
The official deseription calls it “the
window within a window," and while
the visual effect is odd, particularly
with the sectioned windows (only part
of each window rolls down), the de-
sign is effective in terms of its goal
—creating a sense of more interior
space.

About the only drawback is the ex-
tended A-pillar—a function of the
24.5° windshield rake—which in-
trudes on the driver’s field of vision.

Overall, we like the SVX styling.
It’s clean—even cleaner without the
optional rear wing—and delivers a
ﬂurprlslng amount of interior and
t.run EPBI'.‘:E

riced at $25,000, with a fully
Iuaded uun‘nﬁ model topping out at
$28,000, we think the Subaru SVX
looks like a solid value, as well as an
impressive performer.

But will the Subaru name get prop-
er recognition in the sporty market
segment? Time will tell, —Rick T:'!usJ
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Ford Redesigns
BI? Van Series
1

Realizing that the world has changed
over the past 17 yvears, Ford finally
decided that the time has come for an
update on its popular line of full-size
vans, So for 1992, there will be a
totally redesigned Econoline/Club
Wagon series. As before, the Econg-
line is & cargo carrier aimed primarily
at the commercial market, and the
Clob Wagon is a people carrier.

And while most things vehicular
have shrunk during this time span,
these goliaths have actually grown.
Thanks to an increasze in the length of
the frame rails, the new vans are 5in.
longer than the old on the same 138-
in. wheelbase. Most of the extra
length went into front overhang, de-
signed as erush space. Anticipating
that passenger-car safety standards
will be in effect for trucks before the
vans get redone again, Ford has in-

| Subtie but extensive restyling updates appearance of Ford's full-size vans for 1992, New
| window sealing system reduces wind nolse dramatically. Ride Is also improved.

corporated several important safety |
features, including a driver's airbag
on vans with a gross weight of less
thun 8500 pounds and a (very) high-
mounted stop light.

Improved aero

Ford also made some styling updates,
albeit subtle ones. After all, the past
several vears saw these vans going
out the door at about 225,000 per
year, It was clear to the design team
that radieal changes were unneces-
sary. The result is mare in the way of
an evolutionary update,

The new vans are smoother, more
aerodvnamic and much more stylish
than before, complete with flush
headlights and a chin spoiler on some
versions, But they also continue to

look squat and brawny, with blistered

Getting
@ Traditionally, frame rails used by body
shops have been about as technologi-
cally sophisticated as a blacksmith's an-
vil. Ricochet off something solid enough
o distort your car's
frame, and you're at
the mercy of a tech-
nician who may
have nothing more
high-tech at his dis-
posal than a tape
measure and some
highly calibrated

Straight

mations, Genesis also tracks reference
points on the vehicle in three dimen-
sions, reducing the possibility of moving
a part of the car the right amount but in
the wrong plane.
Then, with hy-
draulic rams and
pullers, the techni-
cian can selectively
bring the frame
back to its proper di-
mensions while he
maonitors the prog-

eyeballs.

Geanesis, from
Chiet Automotive,
brings modarn tech-
nology to bear by |
using lasers 1o
measure a number B
of selected points
on the car's chassis,
displaying the coor-
dinates on a com-
puter screen, The distance eachof these
points has been displaced by the acci-
dent is monitored continuously, and far
maore accurately,

Unlike a technician using a tape meas-
ure and a series of successive approxi-

ress ol the opera-
tion on his screen.
Instead of having
to push and shove,
crawl into or under
the car and meas-
ure, and then repeat
the process, the
technician can bring
i the chassis back to
straight and true

with his fingertips.

Not anly will this aid in more accurate
repairs, but reduced labor costs should
help reduce insurance premiums. Gene-
sis syslems are currently being installed

around the country. —Mike Allen

wheel flares and a nice curve from the
belt line to the roof.

The smooth lines and improved
window sealing work acoustically as
well—the new vans are much quieter
than the old, eliminating one of the
few persistent gripes about these
popular workhorses,

Besides better aero (the big van has
a Cd of 0.39), the Econoline’s ride
quality has been refined through ex-
tensive suspension and body-mount
tweaking, The wheels are still held to
the road by Ford’s tried-and-true
twin-I-beum axles with coil springs in
front, and leaf-spring and solid axle in
the rear. Bul Ford's engineers per-
formed some minor magic with the
suspension bushings, especially the
ones that mount the body to the
frame,

Surprisingly, given the nature of
the beast and what's under it, the han-
dling has been substantially im-
proved, too, Though no one is likely to
call this van nimble, steering feel,
long a weak point of Ford power-
steering units, is markedly better
than before, and respanse is erisper,
Brakes are still dises in front and
drums, with antilock, at the rear.

The drivetrain is essentially un-
changed, with customers having a
choiee of one of four gasoline engines,
from a 4.9-liter inline Six to the mus-
cular 7.5-liter V8, as well as the tor-
quey T.3-liter diesel V8. Behind the
engine is either Ford's electronie 4-
speed automatic or the automatic
overdrive,

Civilized interior
Improvements abound inside, with a
new elear dashboard sporting round
analog Fauges and simple, functional
controls. The redesigned seats are
much more comfortable, and the dis-
tribution of heated and chilled air,
even to the multitudes sitting in the
rear sedats of Club Wagon models, is
more balanced than in previous edi-
tions of the vans.
The hinged 640 gplit side door
promises to make it a good deal easier
[ Ploase fiern b punige SN
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MNEW CARS | (onlirisd from peage 59)

for those multitudes to get in and out,
and the neatly designed tray and eon-
sole atop the engine cover offers
enough storage for life's necessities so
you won't have to bother anyone be-
hind you for toll money, tape cas-
settes or that all-important cup of
java. —Don Chatkin

Mitsubishi Expo
Lineup Alters
Minivan Definition
With its new replacements [or the
Vista wagon, Mitsubishi has effec-
tively taken the minivan into the next
century eight years early, The Expo
and Expo LRV totally blur the line
between small cars, minivans and sta-
tion wagons

The Expo is the larger of the two,
with minivan-style seating for seven
and 4-hinged doors, station wagon
style. The Expo LRV, which stands
for Light Reereational Vehicle, is
smaller, seats five and has a sliding
door on the passenger side.

Package efficien
While both are certified as passenger
cars, they look more like mini-mini-
vans than ears. Both Expo and Expo
LRV are narrow, tall and not overly
long. Their short sloping snouts are a
trifle longer proportionally than, say,
a Dodge Caravan. [t's clear that these
wheeled boxes were developed to
maximize interior volume in a small
package. And the space inside iz used
both interestingly and effectively.
The Expo has two bucket seats up
front, a split-back 3-passenger bench
center seat that folds, reclines and
slides fore and aft, plus a rear 2-pas-
senger bench seat that also folds.
With the two rear zeats folded,
there's a raised flat floor and a 75-cu.-
ft. cargo area. The seats can be re-
elined to make up into somewhat
bumpy beds and have seatbacks that

alzo can be used
as tray tables, X
The new Expo §
LEV has a rear
bench seat that
can accommo-
date up to three |
passengers. The
seat reclines and
ean also be folded
to expose the flat
floor. To exploit §
the maximum

cargo capacity—79 cu, ft.—the bench | Modest

geat is also removable.

Vertical volume

All of this volume is a product of clev-
er space utilization and a tall roof line
for such a narrow vehicle. The Expo
LRV has a wheelbase of 99.2 in, and
an overall length of 168.6 in. The LRV
iz only about 6in. longer than s Honda
Civic station wagon, but it's also more
than 6 in. taller.

The larger Expo is deceptively
long. With a wheelbase of 107.1 in.
and a total length of 177.4, the Expois
actually a couple of inches longer than
a standard-size Dodge Caravan, even
though its wheelhase is nearly 5 in.
shorter. The Expo is 64.4 in. tall, the
Caravan is 66 in.

Unfortunately, the Expos have a
relatively narrow track (57.5 in.) for
their height. In order to gain the
benefits of scads of internal height,
the Expos trade off some of the han-
dling benefits that go with a low cen-
ter of gravity.

The result is that both Expo and
Expo LRV feel a little tippy in emer-
gency maneuvers, Once you get used
to the body roll, which is exaggerated
by the high seats, the handling is pre-
dictable, with a solid dose of under-
steer—thesze vans don't like to be hur-
ried. The ride is carlike, with good
jounece control to reduce pitching,

%0

Available in two sizes, Mitsubishi Expo
and smaller Expo LRV |left) are available
with all-wheel drive. Folding seats offer
versatile cargo capabilities. Power from

1.8- and 2.4-liter engines is modest.

Of eourse, with only 113 hp available
in the smaller Expo LRV and 116 hp
in the Expo, the two rigs weren't in-
tended to be sports cars. The engine
in the LRV is a brand-new sohe 16-
valve 1.8-liter 4-cylinder. The larger
Expo has Mitsubishi's venerable sohe
2.4-liter Four. Aside from that,
there's no choice of engine. (Chrysler
will make both engines available in
the Expo LRV, the only model that
will bear the Plymouth badge. )

There is a choiee of transmissions
and drive layouts for both. The Expos
can be equipped with either a 5-speed
manual—which makes a big differ-
ence in performance—or a 4-speed
automatie. And both vans ean be or-
dered with Mitsubishi's all-wheel-
drive system. Both come with the
same basic disc/drum brakes, and an
all-dise antilock gystem is optional,

The two Expos also share the same
analog instrumentation and thought-
ful interior appointments.

To minivan watchers, these two
newcomers may look very much like a
renewal of the little Nissan Axxess,
which failed to attract enough buyers
to survive. But the differences in inte-
rior space utilization and all-around
versatility should be enough to give
these new Mitsubishi minivans a long
lease on life.

—Don Chaikin
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AUTOMOBILES

THE ALTERNATE FUEL REPORT:

PROPANE-POWERED BUICK

BY JOE OLDHAM, Editor-In-Chief

® We've all read and heard quite a bit
in recent months about alternate fuel
cars. Cars of the future, we read, will
run on gasohol, methanol, ethanol,
electricity, propane, natural gas,
even hydrogen. And at PM, we've
published several articles dealing
with this topic.

That’s all fine and dandy. Like ev-
eryone else, we're all for lower emis-
sions and we all want to save our
Earth. But there are practical ques-
tions here, too, What will these cars
be like to drive? Will they whine,
buck, smoke or smell bad? Will they
be slow, fast, small or large?

In other words, you may be won-
dering what we're all going to be in for
as drivers,

That's what we wanted to know,
too, So we asked the car compantes to
let us drive various alternate fuel ve-
hicles and report to vou what it's actu-
ally like to be behind the wheel of, say,
a propane gas-powered car or an elec-
tric car.

Here is the first of our reports.

Car: Buick LeSabre

Fuel: Propane

Propane, or more properly, LPG (lig-
uefied petroleum gas) is the stuff you

use in your barbecue gas tank. So if |

you're on the road with an LPG car,

LeSabre’s V6 required only a special LPG car-
buretor and pressure regulator valve for dual
fuel use. Standard ECM controls metering.

you ¢an stop and fill up at any of the
places that sell propane for cooking
and heating,

Though this doesn't make an LPG
fillup as easy as stopping at the near-
est gas station, it does make propane
viable as an alternate fuel right now,
instead of many years down the pike.

The advent of computerized engine
control systems allows a lot more flex-
ibility in switehing from one fuel to an-
other than was previously possible.

In the LeSabre, the electronie con-
trol module and the oxyvgen sensor re-
mainstock and merely read which fuel
the engine 1s running on. The car's
electronics then adjust such parame-
ters as fuel pressure, fuel-injection

richness and timing, as needed.

One of the neat things about our
test LeSabre was that we eould
gwitch back and forth between pro-
pane and gasoline with the mere flip of
a rocker switch on the dash. To allow
the car to run on propane as well as
gasoline, Buick engineers had to in-
stall a special propane carburetor
(made by IMPC0), a pressure regula-
tor valve, a fuel shutoff valve and, of
course, a special fuel tank to hold the
propane. With both the gasoline and
propane tanks full, our test car had a
phenomenal driving range of about
T00 miles.

Since we were able to switeh freely
hetween gasoline and propane, we
could directly compare engine per-
formance and over-the-road manners
in both modes.

No tradeoffs

And the comparison was, well, bor-
ing, After a couple of days, we got
tired of the game because the news is,
there is no news. We simply couldn't
detect any differences at all in drive-
ability, acceleration, idle, engine |
smoothness or anvthing else. From a
driver's point of view, there just isn't
any perceivable performance tradeoff
when the car goes from gas to LPG.

{ Please e te poige 92)
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REBIRTH OF THE BLIMP

{(Continwed from page §3)

Within this sure-to-grow category,
the Whispership, built by the Blimp
Works, in Statesville, North Carali-
na, and Memphis Airships' Zephyr
stand out. Both machines are single-
engined. A 5-hp Honda pushes the
Whispership at a withering 32 mph,
while the Zephyr gets 43 mph from its
24-hp Kuniql. But whereas the Zeph-
yr's mill is housed in the rear of the
small 1- to 2-man gondola, the Whis-
pership’s sits on a gimbal at the enve-
lope's tail, so far from the gondola that
there's a microphone wired from the
engine to the car to let the pilot con-
firm the engine’s turning,

Curiously, pilot comfort was not at
all a consideration for the first Zephyr
to exit the Memphis hangar. It was
destined for service in Sasslite, an
acronym for “small aerostat surveil-
lance system, low-intensity target ex-
ploitation.” Put simply, Sasslite is a
Pentagon program experimenting
with little blimps as remotely piloted
vehicles, The military thinks there'sa
future in LTA, and is using Sasslite to
stay abreast of the technology and ap-
ply it to its own needs.

Currently, the Sasslite blimp is fit-
ted with various sensors, a color video
camera and a control system all linked
to the ground operator via micro-
wave, In time, it may be tested as a
battlefield communications relay or
for some EW role. The potential roles
are limited only by the military's
imagination.

Brave new blim

To that end, Louis Foltzer, a West-
inghouse Airships executive, can lend
some stimulation. You see, he's done
a little preliminary work on the air-
ship of tie future.

It would be a monster, maybe 4 mil-
lion cu. ft. or more, housing sensors
sensitive enough to pick out gnatsina
swamp. Nuclear powerplants would
give this ship a limitless range and
could keep it on station anywhere in
the world for as long as necessary, be
that weeks, months or years. Man-
power would not be a problem be-
cause it would be remotely controlled
via satellite. When maintenance be-
came necessary, technicians would be
helicoptered aboard, do their job and
then leave. The airship might never
return to land. In effect, it would be
an infinitely mobile low-flying satel-
lite costing a fraction of the space-
borne kind.

The dream of a visionary or just an-
other farfetched scheme? We'll have
to wait to find out. But regardless of
what's to follow, the blimp is back
right now. 221

(Continued from page 91)

Pressurized LPG tank consumes a sizable por-
tion of LeSabre’s generous cargo space.,

Power from the LeSabre's 3.8-liter
V6 is virtually identical on either fuel.
Under full throttle, our LeSabre left
the line with a little chirp of the tires,
whatever fuel we were on. Evenin
cold-weather testing in a late-spring
snowstorm, where we had heard that
I-.i:;frupane would suffer in power
production because of its much higher
volatility, we could not detect any dif-
ferences,

Odorless combustion

We can smell the propane gas when
we light up our barbeecue, and we
thought we would be able to detect
similar odors coming out of the Le-
Sabre's tailpipe. Nope. In fact, we lit-
erally stuck our nose into the tailpipe
and could not detect any malodorous
LPG bouquet.

Another big plus for LPG is its in-
herently clean combustion. Besides
being much lower in emissions, which
makes exhaust gas eleanup much easi-
er to manage, it's lower in nasty com-
bustion byproducts. As a conse-
quence, it's generally kinder to engine
internals.

Even though the gasoline refine-
ment process has improved consider-
ably in the last decade, burning LPG
still produces less in the way of corro-
sive leftovers,

Pistons and rings, in particular,
benefit, and less foreign material
finds its way into the engine oil. While
we still recommend a 3000-mile oil-
change interval, we'd expect the oil
coming out of an LPG car to be gener-
ally cleaner.

So what are the negatives? The
large pr::rlpane tank took up a goodly
portion of the trunk. And there's al-
ways the thought that you've got this
tank of gas in a pressurized steel tank
somewhere close behind you. It's a lit-
tle unnerving. But it's something we
may all have to get used to. o0
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BOATING

THE WET VETTE

BY JOE SKORUPA, Boating/Outdoors Editor

® Some things never change, The
speed of light” 186,000 miles per sec-
ond. The world’s highest mountain?
Mt. Everest. The king of sports cars?
Chevrolet Corvette. That's just the
way it is. Always was, always will be.

The interesting thing about the
Corvette, as opposed to other forces
of nature, is that its place at the top is
by no means guaranteed. To maintain
its position, it ceaselessly goes where
no sports ear has gone before, out on
the leading edge of technology.

This is especially true for the top-
of-the-line ZR-1 Corvette, which is
equipped with the highly advanced
LT-5 engine. This 4-valve-per-cylin-
der, double-overhead-cam, sleeveless
aluminum engine makes the ZR-1 the
fastest car in America.

Ever sinee its introduetion a couple
of years ago, boaters have drooled
over the high-tech LT-5. And why
not? The LT-5's built by MerCruiser
at its plant in Stillwater, Oklahoma.
Think of the possibilities: a lightning-
quick engine mated to a lightning-
quick boat. Mystique and charisma
zoom off the chart.

Well, technicians from Mercury Hi-
Performance finally did it. They wres-
tled an L'T-5 block off a back-ordered
aszembly line and took great pains to
maodify it for the marine environment.
The process required tremendous co-

operation between Mere, GM and Lo-
tus Engineering and took months of
hard work. But in the end, the ulti-
mate muscle boat emerged—the Wet
Vette,

Smoke on the water
1 first saw the anxiously awaited Wet
Vette at the recent Miami Boat Show,
where it attracted a large crowd of
warp-speed aficionados. [t's an im-
pressive beast, inside and out,

The boat itself was built by Baja
Boats at its plant in Bueyrus, Ohio,
It's a customized version of the newly
introduced Baja Bandit, a 24-ft.,
deep-V sportboat.

To help dramatize the point that
Mere builds the engine that powers
the king of sports cars, the Wet Vette
was displayed alongside a
shiny new ZR-1. Both awe-
some speedsters had their
engine covers flipped up and
enthusiastie erowds buzzed |
around like flies. More than a
few must have imagined that
exotic automotive technol-
ogy will be the next wave in
racing and muscle boats. But
they'd have been mistaken,
What works on land doesn’t
necessarily work on the wa-
ter. More on this later.

dazzled by a Corvette-inspired dream
machine.

The first components that cateh the
eye are the custom-built stainless-
steel headers and standard 16-runner
intake manifold. Both have a story to
tell. The water-cooled headers are a
masterwork of welding. The set of
complex curves and angles which are
required to meet detailed specs pro-
vided by Lotus were formed by plac-
ing dozens of pieces in position and
precisely welding them together.

The intake manifold was a bit easier
to deal with. A pair of intake runners
feeds air to each cylinder. In automo-
tive applications, one runner per
cvlinder iz open most of the time, Only
at full throttle does the second runner

{ P loensie bierm to poge 4)

Right now, it's time to be The exotlc LT-5 powers both land and water Vettes.
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Start with a Baja Bandit. Add an LT-5 engine, then boll the water at hair-raising speed.

kick in. In marine applications, how-
ever, the engine spends most of its
time at wide-open throttle and there's
no need for the lin and butterflies
that cover the sec intake ports
so they were eliminated.

The biggest nightmare facing Merc
technicians was reprogramming the
computer software for the engine
management system. Decisions had
to be made as to which sensors could
be used, such as those dealing with
teinperature and air/fuel mixture,
and which could be eliminated, such
as those affecting the headlamps and
emissions control.

To further complicate matters, the
GM wiring harness wasn't up to han-
dling the marine environment. One
had to be created and put in place that
would plug into a standard Merc con-
trol harness.

In the end, the Wet Vette LT-5
eranks out 420 hp, which is 45 hp more
than a standard ZR-1 engine. Much of
this increase is attributable to elimi-
nation of the muffler, the catalytic
converter and other emissions control
equipment.

On the water, the Wet Vette turns
in a blistering 71 mph equipped witha
14% x 25-in. Mirage prop. This is
about 100 mph less than top speed ina
ZR-1, but there's really no compari-
son. Here's why.

Aero versus ro

“The constant drag of water is so
much higher than the rolling drag of
tires on pavement,” says Fred Kiek-
haefer, president of Mercury Hi-Per-
formance, “that the exotic technology
of car engines pays very few divi-
dends in boats."

Kiekhaefer knows whereof he
speaks. Not only is he the man ulti-
mately responsible for the Wet Vette,
but he’s the driving force behind the
engines used on the fastest boat rac-
ing circuits in the world—the Mer-
Cruiser and Mercury Hi-Perform-
ance series of engines.

According to Kiekhaefer, the Wet
Vette is a one-shot fantasy in fiber-
glass. You can't buy it, and future

models aren't planned.

Cost is a big deterrent. A marinized
LT-5 engine costs roughly $30,000,
which is more than double the sticker
of a tricked-out big-block engine. But
there are other drawbacks.

“The main factor affecting a sports
car is wind," Kiekhaefer explains.
“For a boat, it's water. Aerodynamics
versus hydrodynamics. The effect
this has on an engine is extreme, An
engine pushing a gloﬂt through the wa-
ter needs to generate tremendous
torque throughout the power band.
This is similar to driving a fully loaded
truck up a mountain. The engine's at
full throttle all the time."

Automotive engines, even high-
performance mills, aren't built to run
at full throttle for their entire operat-
ing lives. The technology is advanced,
but the emphasis is in a different
direction.

As Kiekhaefer noted, performance
characteristics for marine engines are
similar to those in trucks. Interest-
ingly, this is exactly where high-per-
formance boat engines come from.
The most common marine high-per-
formance engine, the 4564-cid, big-
block Chevy V8, is only offered as a
manufacturer-installed standard or
optional choiee in pickup trucks, vans
or sport/utility vehicles.

othing beats cubie inches for a fat
torque curve, and nothing beats
thi [L cast-iron cylinder walls for
maximum durability. These are the
main strengths of the hig-block 454
over the 350-cid aluminum LT-5.
Also, the 454 works at a slower, less
destructive pace than the LT-5, which
runs at 7500 rpm to generate its peak
power.

Finally, in automotive applications,
the main benefit of exotic engine tech-
nology is in downsizing. The LT-5and
other advanced sports car engines are
ineredibly light and small for their
E:)wer output. This is important in

gh-performance cars where the en-
gine is about 20% to 40% of the vehi-
cle’s total weight. In a high-perform-
ance boat, the engine accounts for
only about 5% to 10% of the total
weight.

So, despite the incredible lengths

Merc went to marinize the LT-5, the
Wet Vette isn't likely to have any rip-
?le effect in the world of high-per-

ormance boating. The Chevy big-
block is still king of the water. Always
was. Apparently, it always will be.
Some things never change.

Best Boats

Yamaha made news recently with the
introduction of its 7.4-liter sterndrive
engine. This intro is news for several
reasons. One is that with the addition
of the big-block engine, Yamaha en-
ters the ranks of the full-line stern-
drive engine builders, along with
MerCruiser, OMC and Volvo Penta.

Perhaps more significantly, Yama-
ha's new outdrive features something
unique to the marine industry—the
Hyﬂrn-Drivs automatie transmis-
sion. For the first time, a sterndrive
engine will use a hydraulic eluteh sys-
tem that offers smooth, shockfree
shifting. There are other benefits to
the Hydra-Drive, as well as many
new features on the engine, but they
will have to wait for a future column.

The sterndrive I tested at Yama-
ha's New Orleans' intro was a hand-
built prototype. Its performance was
impressive, but modifications are
E'lanned before the engine emerges

om the assembly line. I'll wait to
test one of the finished products be-
fore my writeup. In the meantime, I
thought 1'd pass along some other in-
formation presented at the intro.

Which are the top-rated boat com-
panies in the country in terms of own-
ership satisfaction? According to Ma-
rine Matrix, a marketing survey firm
based in Evanston, Illineis, they are
the following: 1. Ranger, 2. Grady-
White, 3. Harris-Kayot, 4. Boston
Whaler, 5. Lund, 6. Four Winns, 7.
Cruisers, 8. Crestliner, and 9. Track-
er Marine.

The Marine Matrix list measures
owner's satisfaction as a combination
of two factors—quality of product and
cg:.ahty of service, As far as I know,

1818 the first such ranking in the ma-
rine industry. The company based its
findings on an analysis of more than
6000 questionnaires.

No doubt the Marine Matrix list
will generate controversy. The dozen
writers present were amazed by some
of the names on and off the list. The
word amazed will be too tame to de-
scribe the reaction by proud boat com-
panies not listed.

This kind of marketing data has ex-
isted in the automotive industry for
many years, and the marine industry,
for its own good, should cateh up. If
the results of the Marine Matrix Top-
9 list cause controversy, then let the
debate begin, .|
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BLOWING IN THE WIND | Contimued from page 1)

ed electricity ties directly into a utili-
ty's main grid system.

The utility monitors the grid of the
windfarm to make sure it is compati-
ble with its own grid. When the two
grids match with identical voltage and
power factor, the electricity passes
from the windfarm into the utility's
electrical system. Power flows into
the substation at either 12,000; 21,500
or 34,500 volts, It is sent to the utili-
ty’'s overhead lines at either 34,500,
115,000 or 230,000 volts, depending
on the local transmission voltage.

A pole transformer converts these
volts to a household current of 120 or
240 volts. The high voltage level is
needed to lessen the loss of volts as
the electrieity is transmitted.

The substation also has metering
equipment that determines the
amount of electricity produced by the
windfarm. The utility must pay wind-
farm developers based on the amount
delivered. The rate of payment iz gov-
ernment regulated through a 30-year

wer purchase contract. The power

ought is at the utility's “avoided
cost.” That is, the cost the utility
would otherwise incur in generating
an e amount of electricity from a
fuel- plant.

The payment rate is currently be-
tween 5 to 9 cents per kilowatt hour,
One kilowatt hour is equal to the
amount of electricity necessary to

ower a 100-watt light bulb for 10

ours. The average U.S. household
uses about 7000 kwh per year, In the
San Gorgonio Pass, wind turbines
range in size from 17-kilowatts capaci-
ty to 500-kw capacity. This means
they can produce from 17 to 500 kilo-
watts each hour of operation.

Most wind turbines will operate
more hours per year than the avﬂl%ﬁe
car will during its entire lifetime. The
lﬂﬂ.ﬂm—mﬂ:ﬁfeﬂpan of a typieal car
equals 2000 hours of wind turbine op-
eration at 50 mph. Each year, wind
turbines operate approximately 3000
to 5000 hours. Maintenance is vital to
keep these machines ready and run-
ning at maximum efficiency when the
wind decides to kick in. Aeccording to
Neal Emmerton, president of Sea-
West Services, Inc., a wind energy
development, management and main-
tenance company, “Standard mainte-
nance is similar to the maintenance
required by a car. Just as you must
have a tuneup after a certain amount
of miles, the wind turbine also needs
periodic maintenance after a certain
amount of generator-run hours.” Ev-
ery three months, maintenance crews
conduct a minor checkup of all the
equipment, such as checking the
brake pads to make sure they are not
worn, installing retrofits and making
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any necessary adjustments, Comput-
ers hooked up to about half the tur-
bines in a windfarm are accessed
through office PCs. They provide per-
formance data and help notify mainte-
nance when a turbine breaks down.
The turbines require about two major
maintenance jobs a year.

Toward the future

So if windfarms are so great, why
aren't there more of them all over the
country? For one thing, the fatigue
life of a turbine’s major components is
only about five years. And the compo-
nents are extremely costly to replace.
According to the DOE, a major chal-
lenge to producing wind turbines that
are cost-competitive in more parts of
the country is to improve turbine de-
gigns so they last 20 to 30 years. Ad-
vanced technology for more efficient
airfoils, better controls and long-life
drivetrains are being explored.

Wind technology’s greatest prom-
isein the United States is as a central-
ized supplier of electricity. Many
prime wind sites in the Great Plains
and Rocky Mountains are not close to
population centers. These wide-open
areas of unused land make it easier to
install wind turbines that need about
an acre of land each. Being spaced far
apart from each other allows the wind
to rebuild its strength. The large
spacing also allows wildlife to flourizh
in its natural habitat. In these areas,
the turbines can have easier access to
utility transmission lines that would
connect them to the national grid net-
work., According to the American
Wind Energy Association, the states
in order of greatest wind power po-
tential are North Dakota, Texas,
Kansas, Montana, South Dakota, Ne-
braska, Wyoming, Oklahoma, Minne-
sota, Iowa, Colorado, New Mexico
and Idaho, The DOE estimates that
one particular site in Montana could
provide 17 times California's current
wind generation.

Jim Dowty, vice president and gen-
eral manager of windfarm operations
for Wintee Ltd. in Palm Springs, says
his company is looking into develop-
ing windfarms in South Dakota,
Morth Dakota, Montana and Wyo-
ming. “There is more wind energy in
those four states than there is oil in all
of Saudi Arabia,” Dowty says.

Emmerton believes the utility com-
panies will end up just like the tele-
phone companies, having to give up
their monopoly on the national grid
and let independents transmit their
energy using existing wires, “We will
actually be able to supply electricity
24 hours a day because when wind iz
not blowing in one place, it's blowing
inanother.” ™
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Just one can will turn your car into
a clean, mean machine.

Order Octana Boost products direct;
Racing Decal. Full color logo sticks on
any clean. smooth surface. 7"x3". Four
for £1.00.

For The Lons Ruw.
OCTANE BOOST CORPORATION

Box 271148 Dallas, Texas T5E2T

A proud sponsor of Global ReLear
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® It was a perfectly ordinary day in
the Cretaceous Period when a 5-mile-
wide hunk of rock came screaming out
of the sky. Traveling at roughly
150,000 mph, it burned through a
shallow ocean, burrowed 25 miles into
the sea floor and vaporized in a flash.
With a thousand times the power of all
the world's nuclear arsenals, it sent a
3-mile-high wave rolling outward at
hundreds of miles per hour, and shot
thousands of cubic miles of debris sky-
ward, casting the entire planet into
darkness for months or possibly years
to come.

It was not a good time for life on
Earth. Without sun, plants withered,
climate fluctuated, and soon the dino-
saurs were gone, along with many
other species that had characterized
the Cretaceous. But for a few, partic-
ularly the adaptive little mammals, it
was the opportunity of the eon, set-
tingr the stage for warm-blooded dom-
inance that has lasted up to the pres-
ent day.

This is not a new explanation for the
catastrophic demise of the dinosaurs,
but lately so much evidence has fallen
together in support of it that a grow-
ing number of scientists consider it
nearly eertain. Many now believe it
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won't be long before the 65-million-
year-old dinosaur disappearance
mystery is cleared up for good.

The trail heats up

The latest flurry of breakthroughs be-
gan with close study of a thin layer of
gilt that settled over the Earth around
the time of the dinosaurs’ disappear-
ance, Called the Cretaceous-Tertiary
(K-T) boundary layer, this slice of clay
is found all over the world. It marks
the transition between two geologic
periods and two radically different
sets of life forms. While some species
are found both above and below the
boundary, the dinosaurs, along with
toothed birds, ammonites and eount-
less others, did not make it acrosz into
the later Tertiary Period. No one was
sure why.

In the late 1970s, geologist Walter
Alvarez and his father, physicist Luis
Alvarez, analyzed the boundary and
found that it contained surprisingly
high levels of the heavy element iridi-
um. Normally rare on the Earth's
surface, the iridium most likely came
either from deep below, through vol-
canic action, or from a]gm. through
the fall of meteorites. Further study
showed that the concentrations of

WHY THE DINOSAURS DIED

BY ABE DANIE, Science/Technology Editor
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iridium and other elements in the
boundary layer gibed better with the
meteorite scenario. What's more,
there appeared to be a good chance
that all the iridium came from a single

tremendous impact, either by an as-
teroid or part of a comet.
The boundary thickens

With the first solid evidence for the
meteorite theory in place, a world-
wide hunt commenced for a crater big
enough to match the mammoth colli-
sion. The search narrowed in 1985,
when geologist Jan Smit found signs
ofa nearby impact in the North Amer-
ican boundary layer. Here, the layer
tended to be thicker than elsewhers
—averaging about % in., compared
with as little as a millimeter in other
areas. And whereas the worldwide
boundary consisted of only a single
layer of whitish clay, North America's
had a second, greenish layer of clay
underneath the first. Known as the
ejecta layer, this underlying part of
the boundary was pmhah{:,r the result
of a rain of molten rock that fell over
an area stretching 3000 miles from the
impact. The whitish layer above was
made up of finer pieces of material,
which would have fallen over a period
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of months after being spread evenly
through the stratosphere.

In 1990, University of Arizona
graduate student Alan Hildebrand
followed the ejecta layer to its thick-
est point. In Haiti, where ejecta de-

sits up to 4 ft. thick had been found,

ildebrand dug up samples that con-
tained strong evidence of a nearby im-
pact. Embedded in the clay were the
remains of tiny glass sﬁnherules, evi-
dence of molten droplets that had
cooled in midflight. , there were
grains of shocked quartz, bearing mi-
croscopic striations, or lamellae,
which could only have resulted from a
tremendous impact. “Once you found
the ejecta layer, you knew it was
within 1000 km," Hildebrand con-
cludes.

A massive search through existing
geologicdata turned up two candidate
craters in the vicinity—one in the Co-
lombian basin and another on the
northern edge of the Yucatan Penin-
sula. A preponderance of the evidence
now points toward the Yucatan, “It's
the smoking cannon,"” says Eugene
Shoemaker, a research geologist with
the U1.S. Geological Survey.

The Yuecatan area first sparked cu-
riogity in 1978, when geophysicist
Glen Penfield stumbled on a semicir-
cular magnetic anomaly there while
surveying for oil. He verified the find-
ing against gravitational data from
the 1960s and published an abstract in
1981, but it provoked little interest.
Over the past year, however, Hilde-
brand's findings have led all sorts of
supporting data out of the woodwork.

For starters, at a little more than
100 miles across, the crater is the
right size, and so far, its age appears
to be in the right range. Drilling into
the erater has found shocked quartz
embedded in rock that melted at the
time ofthe im . Furthermore, sed-
iments washed miles ashore all
around the Caribbean Sea, apparent-
ly by a giant wave, match those in the
Yucatan area, as do minerals deposit-
ed around the world in the boundary
layer. And most recently, data from
Landsat 5 has been published, provid-
ing the first surface evidence of the
crater rim’s shape. “This information
all fits together like a jigsaw puzzle,”
gays Charles Duller, a researcher at
NASA's Ames Space Flight Center
and interpreter of the Landsat data.

The recent erystallization of new
and old evidence has steadily chipped
away at rival extinetion theories, par-
ticularly those based on voleanie ac-
tion. “All my work has been fought
tooth and elaw,” Hildebrand says.
But now, “The opposition has been
slowly erumbling and others have
been jumping on the bandwagon,” PM

POPULAR MECHANICS ® ALIGUST 1991

Don’'t Get Mad...

Get
Even!

Gary Brodsky has written the

best damn “get even” book ever— |

“THE ART OF GETTING EVEN.”

If you're tired of taking crap day alter
day from jerks who have nothing
better to do than make your e
miserable -

“THE ART OF GETTING EVEN"
is the book for you!

Youll discover how simple and casy It |5 (nol
to mention fun) to take your sweet revenge
on all the miscreants who've been torturing

youl

‘With "THE ART OF QETTING EVEN" It's no
more Mr. Mice Quyl Just as David had his
slingshot to slay Gollath, youll have Qary
Brodsky. the master of revenge. (o guide
you agalnst the slings and arrows of
outrageous beurocrats and desk jockeys.
‘This do-lt-yoursell justice manual will show
you step-by-step such secret dirty tricks as:

Any many. many morel And they're all
perfectly legall in this 182 page hardcover
book, youll find more ways to torment and
torture your enemles than anywhere elsel
And we're not talking kid stuff herel You
won'l find such old chestnuts like the plzza
delivery gaq of phony magazine subscrption
stunts| Mo, no, nol

You'll find such a vast array ol revenge
tactics that you'll be able to choose just the
right scheme to sull your tormentor

Don't be a wimp...get
“THE ART OF GETTING EVEN"

I'm net afrald to make others suffer |

for screwing with me!

Send me copies of
“THE ART OF GETTING EVEN"

|® $18.95 (plus $3.50 for postage and handiing)|

for cach book. Enciosed find either a check or
money order in the amount of §

|
|
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NOW! Get in on the
PROFITS in

SMALL <

REPAIR! - >4

Work part time, full time —
right at home - we help
you every slep of the way.

Mo doubl about i. . . a5 3 small enging pro, you can cash
in on the huge demand for gualifed men m ane of Amer-
ica's lasbest growmng industres. You'll be able o command
1op heurly rates of from S25.00 to $30.00 per hour — and
that’s just for labor. A simple tune-up earns as much as
$49.95 for bess than an hours work, and parls, engnes
and accessores will add even more 1o e profits

Plenty of business waiting for qualitied men.
65,000,000 Small Engines Are In Use Todayl

That's the official count lrom the Enging Service Assn

and ong-million new Engines are beng bulll each manth
With fully accredited Foley-Belsaw franing. you can soon
have ihe skills and knowledge fo make lop money ser-
vicing these engines. People will seek you oul and pay
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powEr fakes, garoen (raciors, chain saws. manibekes.
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snowhlowers
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12 .
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ALL YOURS TO MEEP. .. All at No Exira Cosl.

NO EXPERIENCE NECESSARY!

You don'l need to be a 'bori mechanic’ or have any prioe
gspenience. You can masier this profiable trade vight at home
M your sparetime, Lessons are fully ilustrated 5o clear you
can't o wrong. and with ol famous ‘eam-by-dong method
you get prachical ‘hands-on’ expenence. We also show you
how 10 et business, what 1o charge, where 1o gel supplies
wholgsale . alt the nside tncks ol the trade you need to
assure succass right from the start

Send lor FREE Facts— Do It TODAY!

MO Obligation—=NO Salesman Calls!
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PHOTOGRAPHY

BY GEORGE SCHAUB

THE WIDE VIEW

® Have you ever stood on the rim of
the Grand Canyon, brought your cam-
era to your eye and wondered, “How
am | going to get all this into one pic-
ture?” While no one camera or lens
can recreate the feeling of being
there, now you can at least get a lot
more in the picture than you used to
with the new breed of 35mm “panora-
ma" cameras. These cameras don’t
rely on super-wide-angle lenses to do
the job. Rather, they deliver images
that seem to streteh the horizon line
without adding loads of sky or fore-
ground to the picture, an effect you'd
normally get with a super-wide lens.

Kodak introduced the first mass-
market version of the wide-view 35,
appropriately called the Stretch, to
the U.S. market last year, and now
many other camera manufacturers
have jumped on the idea.

The Stretch, renamed the Panora-
ma 35, is a single-use camera—after
you expose the film, you leave the
whole package at the photo-finishing
counter. The latest batch of panorama
cameras—such as the Minolta Free-
dom Vista (used to take the picture
above) and Samsung AF400, to name
only two—are more conventional in
that you send in only the film and get
to keep the camera.

What makes a so-called panorama
35 different from a regular lens/shut-
ter 357 Generally, it's defined as a
camera that produces an image on
film with an aspect ratio (relationship
between height and width) of at least
1-to-3. For example, a frame of 35mm

film is 24mm high x 36mm wide—a
2-3 ratio—which when printed trans-
lates roughly to the standard 3% x 5-
or 4 x 6-in. print. When you print a
picture from a panorama-camera-pro-
duced negative, you get one that's
quite a hit wider than it is high.

Three

Panoramic cameras, in various con-
figurations, have been around since
the early days of photography.

Today, there are three main types.
So-called slit cameras rotate on a base
and/or transport film through as it is
exposed. Some can be used to take
]inicturea with a full 360° angle of view,

fact, if you shoot without ducking,
ou’ll be included in the picture.
ixed panorama cameras that use
film larger than 35mm—professional-
size 120, 220, 4 x 5-in. oreven 8 x 10-
in. sheets—have either a wide film
back or mask the negative to create
the high-aspect ratio. These two
types are usually very expensive and
are used mostly by professionals,

The third type are the recent ones
—the popularly priced lens/shutter
and single-use 35s. Purists would ar-
gue that these aren't true panorama
cameras, but I'm not that fussy.
When a picture is made with these
cameras, only a 12 X 36mm portion of
the film frame is actually exposed.
Y ou see this proportion when you look
through the viewfinder, so composing
for the wide view is easy.

Some 35mm SLRs, such as the Min-
olta Maxxum, have an optional pan-

orama adapter kit, an easily installed
masking setup for the viewfinder and
film plane. Some new panoramic 358,
such as the Korean-made Samsung
AF400, allow you to change from pan- |
orama to conventional pictures with
the flick of a switeh. However, you
can't do this midroll,

When film from a panorama 35 is
printed by special labs, you get back
3% = 10-in. prints, pretty impressive
gtuff when you're uged to seeing regu-
lar prints. You ean also order black-
bordered standard-size prints, save
some money on the first set and then
reorder the best in panorama size,

Some 1-hour labs are beginnin% to
offer panorama print service, but
you're more likely to find it available
from camera stores or bigger film-

rocessing dropoff stations. Check
Eefum you leave the film.

Do you really need a panoramic 35
camera to get those stretched-out

rints? Not necessarily, but they do

Ip when composing. In fact, you can
use any camera, with virtually any
lens, and simply shoot with the vista
effect in mind.

For example, let's say you take a
conventional 36mm negative and
have an 8 x 10-in. print made. To get
what a panorama-camera-created
negative delivers, just cut 4% in. from
either the top or bottom of the pic-
ture, or a little bit from both.

If you think you'll be taking lots of
panorama pictures, get a panorama
camera, as going the 8 x 10 route can
be expensive. A 3% x 10-in. reprint

:
:
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The Samsung AF400 and the Minoita Freedom Vista are two new 35mm cameras that are de-
signed especially for taking panoramic photos.

from a panorama-produced negative
costs about $1.95, while an 8 x 10-in.

rint usually runs $3.95 or more.

owever, you needn't be worried
about quality differences between the
twao, as they're both printed to nearly
the same magnification from the same
size 36mm negative,

Can you ask a lab to make a 3% x
10-in, print from a standard 35mm
negative and forget about the whole
panorama camera thing? Yes, but
only if the image area you're interest-
ed in sits dead center inside the stand-
ard panoramic mask. Not many labs
will want to fool around with the nega-
tive, giving you a custom panoramic
print, at least not for anything but
custom prices.

If you do try it, you'll be better off
at your neighborhood lab, rather than
trying to describe what you want toa
clerk who'll send the film off to a big
lab elsewhere.

Should you get one of these pan-
oramic 3687 There's no question that
they're a hit with dedicated photogra-
phers and snapshooters alike. Their
appeal comes from the new ways in
which they help us see, and how they
make us consider composition and the
world around us in a special, fun way.
And, they do allow us to make pic-
tures we couldn't quite capture be-
fore. Though we still can’t get the
whole Grand Canyon into one frame,
these new and affordable cameras
certainly give us a wider point of view
than we've ever had before.

Black-And-White

Film Revisited

While colorprint films are by far the
most popular for snapshots and vaca-
tion photos alike, many people are
beginning to rediscover the charms
of black-and-white photography.
There's something special about the
way black-and-white films render a
portrait or landscape, and even if you
gtill prefer color prints, you should

give black and white an occasional
whirl to awaken your eye and your
photographic instincts.

Film manufacturers have spotted a
trend and are responding with some
new films that make black and white
more accessible than ever before. To
begin with, nearly all black-and-white
films are DX-coded, which means that
even basic lens/shutter cameras can
read the film's speed and deliver cor-
rect exposures. This ineludes popular
black-and-white films such as Kodak
Tri-X, rated at 150 400, and Fuji's
Neopan 1600, a very fast film that al-
lows you to shoot indoors without
flash, Neopan 160 gives you a great
way to get candid shots of your family
indoors without a flash. It can also be
used at night baseball games and
indoor sporting events where most
films are too slow to stop the action
and you're sitting so far away that
your flash won't reach to illuminate
the subject.

Two new films from [lford, an En-
glish manufacturer that's been in the

black-and-white business for years,
are of particular interest. The compa-
ny's new [SO 400 film, dubbed Delta
400, is geared toward true camera en-
thusiasts who will take the time to de-
velop and print their own film. Delta
400 has a very subtle richness of what
shutterbugs call tone and has very
fine grain as well.

The other Ilford film is called XP-2,
a “chromogenic” black-and-white film
that can be developed using the con-
ventional machinery of the local 1-
hour photo lab. Chromogenie means
the image is formed with color dyes.
XP-2 is like regular color-print film
but lacks the color recording layers
you'll find in films like Kodacolor.

The advantage of XP-2 is that you
don't have to wait the normal one to
three days it takes to get black-and-
white film back from the lab. Just
shoot the film and pop it into the 1-
hour shop for prints in a snap. Be-
cause the prints are made on a color-
print paper they may have a slight
color cast, but this can be rectified lat-
er when you or the lab make prints on
conventional black-and-white paper.
XP-2is also DX-coded so it can be
used in virtually any camera. o
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MOTORSPORTS

BY TONY SWAN, Automotive Editor
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® When you watch big-time racing
teams on TV, they look buttoned up,
don't they? Totally prepared. One-
two-three,

This might lead you to presume
that the same level of readiness ex-
tends to racing at all levels.

Ha. More disassembly and re-
assembly goes on at your average
Sports Car Club of Ameriea race than
at the Morgan factory in an entire
year. Not to mention seurrying
around in search of brake pads, spark
plugs, wheel bearings, master cylin-
ders, clamps, hoses, brake fluid, ete.

It's not at all uncommon to find
some guy doing a top-end job on his
engine an hour before he's due on the
starting grid. [t's even more common
to encounter wild-eyed desperadoes
rushing around the paddock in search
of the one wrench that stands be-
tween them and making the race.

Here's why. The guys you see on
TV race for a living, and they're
backed by professional crews.

The men and women who contend
for trophies at SCCA club events race
for fun. Their weekdays are devoted
to real jobs, which doesn’t leave a lot
of time for preparing a race car.

Our experiences in the first two
outings with the PM Olds Quad 442
are typical of this last-minute frenzy.
We had the basies covered. The car
had its safety equipment—a roll cage,
5-point racing seatbelts and a fire ex-

Ouad 442's 3-wheel
cornering makes It
fun to watch. Power
of the H.O. Quad &
englne makes it fun
to drive.

tinguisher. We had a handle on tire
pressures after a brief test session
(our thanks to John MeGill and staff at
Nelson Ledges, Ohio), and we knew
the car didn't like tight corners.

One-time bolts

But when we got to Lime Rock, Con-
necticut, for the season opener, we
learned that the bolts securing the
front struts aren’t reusable. The bolt
has splines that tend to flatten out
when it’s reused, allowing the bolt to
back out. This produces unpleasant
camber changes in cornering, and the
ugly conelugion is the digassembly of
the entire front suspension, which is,
as they say, not so good.

With this in mind, we slurped on
plenty of Loctite, anugged the used
bolts tight and limited our qualifying
efforts to five laps. This gave us the
32nd spot in a 42-car grid. We were
pleased to salvage a fifth in class.

We thought we were in better
shape two weeks later at Nelson
Ledges—until we checked the brake
pad inventory. This led to a day-long
scavenger hunt, which netted enough
pads to get us through the weekend.

Even so, the arrival of a first-class
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LAST-MINUTE RACING

Stay tuned.
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inventory of Matco tools made us feel
ready for any remove-and-replace op-
erations we might need to do. Mateo
operates with a system of indepen-
dent dealers, and you may see one at
your local track soon. We were im-
pressed with the quality of these
tools, and only wish we'd made more
use of them before the event—to change
rear wheel bearings, for example.

Wheel-bearing blues
The good guys at (lds had warned us
that the Calais rear bearings don't

A v PHOTOS BY HUNPHREY SLITTON

stand up long to racing stress, and we |

had plenty of spares. But after quali-
fying, we decided the set installed pri-
or to the weekend would be okay.

Ha again. Halfway into our race,

the left rear bearing shaft snapped. |

The wheel went left, and the rest of
the car went right. Not so good.

For all thig, we think our Olds Quad
442 will ultimately give a good ac-
count of itself in a class dominated by
turbocars, We were less than a second
off the best 85A qualifying time, and
the Quad 4 can run with the tall dogs
in the straight places.

We'll be ready for the next round.
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At last. The perfect machine for the perfect workout

at half the price of NordicTrack: *

- Ohe

After years of development,
a technology breakthrough

and a free home trial

means you're the judge.

U ntil now, you could havwe paid $600
or more for a quality cross-country
ski simulator. But as with computers and
VCR's, technology improved and prices
came déwn. Thanks to engineering
breakthroughs in the Fit*One, you can
own this highly advanced skier and save
about $300 over NordicTrack*

Fitness Machine of the 90’

Some experts rank cross-country skiing
as the best exercise in the world, Now, a
simple motion on the sleek new “machine
of the 90's" helps you simulate that
workout—and quickly. The highly-advanced
Fite*One provides superior cardiovascular
fitness in just 20 minutes every other day.
It improves your heart, lungs, and
circulatory system. Tones your arms, chest
and stomach. Your hips, thighs, buttocks.
Step up your workoul to 20 minutes every
day, and you can lose up to 30 pounds a
year—without dieting!—because Fit*One
burns up to 300 calories in one 20-minute
workout™

Fortunately, you needn't be a cross-country

CUSTOM
CONDITIONING.
Separately adjustable
resistance controls for arm
and leg movements.

EASY TO STORE.

Lhnlike ™MordicTrack®,
falds o an eight inch

| heighi—and is about half

s weight

A PERSONAL COACH.
Four-function electronics
Bive you fime, strides and
approximate calones
bumed, plus & pace
beeper, Aupo-scans a
super shamp LCD display,

skier to use the
FiteOne. Synchro-
nized skates keep
your footwork
locked into a
natural “walking
mation.” You
balance and tone
your upper body
with sturdy poles,
Time zooms by as
whisper-quiet
action even permits
TV viewing. All in
the privacy of your
home.

You Must See It To Believe It
While words and photos can help

describe the Fit*One, only after stepping
aboard and gliding away will you fully
appreciate its feathered smoothness, its
solid feel, its almost-sensual styling.
Knowing this, we arranged a risk-free way
for you to try it out yourself,

Test It In Your Own Home—
Free For 30 days!

If you're not 100% satisfied,
we'll pay the return freight!
We're so sure you'll love your FiteOne
that we'll take all the risk. We invite you to

order one today. We'll rush it to your
home for a free 30 day trial—plenty of
time to judge its value. And while you're
trying it, we'll be holding your billing
instructions until the end of your free
maonthl

So confident are we of your approval
that we also encourage you to order a
MordicTrack® (using their 30-day free home
trial). Compare the two, Then, if you really
believe that NordicTrack® s worth $300
more, we'll gladly send United Parcel o
your home and pick ours up—and wel
pay the return freight! What could be
maore falr! Additionally, your Fit*One is
covered by a two year limited warranty,
The bottomn line is, we've taken the risk.
You have the upper hand. Now vou've
nothing o do but to try it

Request Your Free Trial By Phone
Speed up delivery by having vour Visa,
MasterCard, American Express or Discover

card handy when you order toll-free;

1-800-233-4200

Extension G-1494
Or mail your check or money order
(we'll hold it during your free trial) to;

FitsOne—Dept. G-1494
18 Fitness Quest Plaza
Canton, Ohio 44750
The Intelligent Choice
Surprisingly, you can own a sleek and
tireless FitsOne for the breakthrough price
of just $295 plus $20 shipping and
handling. (OH residents add &% state sales
lax—TMN, NC residents add state sales tax.)
Big savings over NordicTrack® One month
free trial, High quality. Fully assembled,
The intelligent choice. Order yours today.

Hé fit yorsr fostoners
E1E Fitraa Duast™ A diviaies of COMNSLIMER DiRECT, INC ™
FisOne® is & registeved trademark of CONSUMER DIRECT, iC*
Consult your physician before starting this
or any other exercise program,
*Price comparison with the $599
NordicTrack® Pro (TM) model. NordicTrack®
is a registered trademark of the CML Compary.
**Maturally, you can't exceed your normal
caloric intake to lose weight through exercise.



CIDO

Cruise Integrated Door Opener

For . Eliminate frustra-
mﬁhhmd upﬂncrhdngnh-
placed or stolen, falling off of visor or

door being shut or opened
acci

Attaches to cruise control in minutes and is
hidden under dash safe from thieves.
Simply drive up to door and push
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r.

Never a need to replace battery in hand
held unit again.

'.m-.;

$29.95 + $2.50 P&H {Nc- cnu]
Send check or money order to:

& G AUTOMO
maimqm&-m s, lowa 51501

Ph. (712) 3220727

*THE ULTIMATE
SPRAYED ON
TRUCKLINERS

Permananthy Bonds omo your Trsck Bo: Custom Calors / UV
Stable. Eliminate any Rust Woeries / Mothing Can Rust
[T\ i T s
o Teodura
Grabber Grip™ and
Tesurn, Tatally Sashed
Membeare. No Gaps
between Liner and Truck.
Requires No
Maintenance. Ressis most
chemicals. Withsiands
Extrerne Temperatures. Wil nat crack or warp. Up ta 172 inch
thick. Custom Applications. Viery Low Cost Urethane with
High Propertass Proven Word Endless Applications.
Exceptianal industrial Quality. Reduce L ease Return Cost.
Sound Deadener, Continuows Research and Support Very
Levw S2an up Cost

-

TECHNICAL PROPERTIES
00 SOUID, MO BOLVENTE & ELDMOATION 130P
« LW PRESSURE SYSTEM = DAY TIME 2 MINUTES
& VERY SIMPLE KHD EASY TO OPERATE « TEAR STRERGTH 438 LESA,
= CUSTOM COLORS, LY. STABLE « HAADNEES B5-0 EHORE O
o b TEMBALE STRENGTH 2280 PSI  » ABRAZION RESESTANT
* 710 VOLTS AMD PORTASLE « MO FORMULATED

Previously, a high quality urethans has ahways besn
prohibitaely expensive, applied with a very complicaled
MInemuuamnamudwﬂh high pressure. With the
Utiimate Liring's ursque spray system. the urethane is now
affordabie ﬁuhnmphmalhqhqua‘rt}' The plural
companent spray maching 1s easy to operale, uses low
pressure, Siw moving parts and virtually no vahes, enabling
the user 1o coat anything from a skateboard bop io a 13
tank with gasal We e our own specially Tarmlabed
polyurathana and the chemicals require no heating.

Start your own truck lining business or add this
apportundy to your already exsbing busaness, with an
incredible profn potential! Bacome invabved in thes new
urethane technology which has numanus mdusinial
application possibeities, a5 wll 38 pick-up truck boxes.

Fiar Froe Ielormatos sd Sampie pease contacl U 5 A pnd 'Word 'Wite Salns

TE LININGS U.S.A

PO, BOX 2291, SUMAS, WA 58295 FAX: lIHIHlHII

ASROCINTET WIS RSSA LIMMCS |

Yes. it's really possible by making
and safing tnght, colortul Badge-
A-Mbeut butions. Butions are
provan money-masees af faes
fiea markets, conventions, of
anywhemn people congregate
Trey're Eas! #0d piesy o make
with Badigh-a-Minil ard
ingpanseee!

Send for a FREE Full cotor
catakng and iea book, of
send for a Starter K, only
529 95 phat 5175 ship ||'||"l:]
{IL residens add 51 BT L)

Make*25t0°100 per hour

wih Badge A Minit

BADOE-L Miimhi, Dozt PRAESY
38 Nore Btk A, Bas GO0 | aSade, 1L AN, Phona [E15) 24-2000

# 4 % PRESENTING % & = &

TV
DESCRAM

o STARRING 44 & 0 4
, HAMLIN, OAN
AND DTHER FAMOLS MANLIFAC TURERS

& FINEST WARRAMNTY PROGRAN AURILAR F

& LONVEST RETAIL MAHOLUESALE PRICES N LIS

& DROERS SHIPPED FRCMA STOCK WITHEY 24 HRS
® ALL MAJOR CREDIT CARDS ACCEFTED

FOR FREE CATALOG Osuy 1-800-345-8927

FOR ALL iINFORMaTION T-818-T09-9937

PACIFIC CABLE CO.. INC.

7325% Reseda Bivd., Dept. 1757
Resada, CA 81335

— PerformanceSpeedway —

Electric Cars @ Golf Cars ® Mopeds |

SERIOUS ABOUT THE
WEATHER? NOW YOU CAN
AFFORD A PERSONAL
WEATHER STATION!

The WeatherPro weather station glves
the local weather at yeHr h\-@ﬁr Easg,rm?.r;msrall

and simple 1o operate, the Pro includes a
sher COMPUET, remm* precision wind direc-

wedl

tion vane, wind s senscr, external lemperature
e m;."m.m, Elrt'.lware andd 40" of cable-all for

°‘I':I‘Ihul] EED »WIND GUST

* TEMPERATURE =WIND CHILL

= WIND DHRECTHIN =TIME

«TEMPERATURE HILO) SALITO) SCAM

s RAINFALL (COPTIOMALF =] YEAR WARRANTY
#14-DAY MONEY-BACK CLARANTEE

DIGITAR WEATHERPRO
WEATHER STATION: ONLY $189!

ORDER TDDM’ 1-800-678-3669, PM
F 7AM-5:30 PM Pacific Time

rrum empping pln: nrnnu: rain -1'“] 5
$5.000 e :j'l EI R
F.n.|4|1 I{IH--Mt.mrl

DIGI TAR“’

1465 DIABLO AVE, HAYWARD, CA 94545

LEARN VCR
CLEANING/MAINTENANCE/REPAIR

EARN UP TO $1000 A WEEK WORKING
PART TIME FROM YOUR OWN HOME!

THE MONEY MAKING OPPORTUNITY
OF THE 1990'S
IF you are able to work with commaon small hand
foals
IF you possess average mechanical ability, and hawe a

VCA on which to practice and leam. . . then we can
teach YOU VCR maintenance and repair!

FALT: up to 80% of ALL VCR malfunclions ane due 1o
simple MECHAMICAL ar ELECTRO-MECHANICAL
breakdowns!

FACT: Over 77 million VGRS in use today nationwide!
Average VCR needs service or rapair every 12 1o 18
manihs!

Vigjo's 400 PAGE TRAINING MANUAL (over 500 pho-
tos and illustrations) and AWARD-WINNING VIDED
TRAINIMG TAPE reveals the SECRETS of VTR mainte-
nance and repair—""real world”" information that is
NOT available elsawhara!

Also includes all the info you'll need regarding the
BUSINESS-SIDE of running a successful service
operation!

FREE INFORMATION
CALL TOLL-FREE 1-800-537-D588
Dr write lo: Viejo Publicabions
5329 Fountain Ave

“"Hundreds of hord to find items. ™

2810-C Algonquin Ave. » Jacksorville, FL 32210

Gas toElectric | Moped Paris
Corversion Manuals | Repair Manuals
Complete Cars | Books SN

New Expanded Catalog $5.00

“The Alternative Transportation Specialists”

B CRACK REPAIR

4 = OVER A FOOT LONG
J TS JUST LOOR, ARDUND TR
e Vit B-0-N-D, Inc. %
1 (800) 347-2820

14078 Highway 215, Moreno Valey, CA 92388

EBUILll'f A BIKECAR
he Amazing

HIH with Bicychs Paris!

Wini Car You Can

Don't

i Fight Back!!!
-&‘ Baat the racket!l!
] * S T men's movement Lt on winningl

T ARomey frd ongmm fator iderale, pou e
1.: Bl monfhly revwimagaing Law crisbons
# o wiiters, nedvworks Chackmals “teminiem *
il aboui Bmed Spread he word)
infarmation & ssmple fewernsgesine £3

A

DIVORCE! MeusRighisissec

Los Angeles. CA 90029 Dapt. PM

@ CABLE TV =
DESCRAMBLERS

ALL TYPES 800-582-1114
FREE CATALOG

MK.ELECTRONICS = T958 Pines Blvd
Suite 276 = Pembroke Pines, FL 33024




TELEPHONE LISTENING DEVICE

Posorr] bpbipbaest ¢ orriabanT In pour GRG0
mama [oPAETH Ditwbin B% CJASETH o7 GpE
secater and e imephase Bae Sur aun-
Arude sty wfen phose i e ed Becsdi ik
z pCd o DOTANLANEE TIBDY PBOOAON WREL
Bt Tow i phors o busg up

519.95 S

FL I 0O0% 0K,

o pei U Cioep,, PO Bon

ol -T2 e o e §19. 555 + B0

SCAT HOVERCRAFT
DEALER LIQUIDATION SALE

w Brand Mow Hovercrahl o
3595 e Facon
(803) 788-9351

VHS Tape Available
n-m-m B715 Twe Noltch Rd, Columbia, SC

F“TWEHITTIH
Wiy 1] P bl P B FRALTERL
Traeamiy up i & i b sy P oot Loy
Apuenbls K - 3 B B MEEy R el )
For ciling M TAptimdien vidd SEETORL 5%

i spermly Meess, ancmss 5200 i US Corp

s

FREE CATALOG! 1-800-648-7938
JERROLD HAMLIN OAK ETC

CABLE TV DESCRAMBLERS

= Sopcial Dedler Priggs! » Ha
Prices! » Guaramesd Poces & Wananties!
= Drders Shipped Immediately! VISA/MG AmEx
H.EPUI:'ILIE CABLE PRODUCTS, INC.
.«.u--:-nﬂl Dt 47 |u'+--,&a?\--.-1'.l:r3

oF all gihes '-"--.qv 170

Launch Balloons More Than A City Block
"BLASTER"
WATER BALLOON SLINGSHOT

{é% 1-800-441-1047
VISA - ME

Blaster, Inc. 12218 Jessica Dr., Spring Hill, FL 34808
Satistacton Guamntesd * Buy Direct & Save

CALL DOCTOR
DESCRAMBLER

for
to seramb mhlel'ﬁgg
i . We have

mmﬁﬁgmmm
wor II"L'iIIE
Ste 109 8.F., CA 94122
NO CALIFORNIA
SALES!

OPEN SﬁTI]HD&YE

| PO Baw 197700

Burtngame A
S4001-TT00 |

g P-lu-'luu R 480 nipnahorad Dadenis penang ¢ 18 nnoaalon

i i S S i i - - A S < S . s

| YES, I'd Illmtum'dur Flnahlluln"l

o orcher Flashbaie ™, send i tha coupon with & check,
iy onder p&_-,able 1o Innsabaon, of your Visaddasier
card accoun number Enclose $12 95 plus $4 shipping
and handing [LLS. only) lor sach Flashiate™ you ordes
State sales tax is included Alow gic 10 aghl weslks for
deinery Plaase do nol send cash C.OD nol vaslabe

| WISAMC ACCOUNT MO |

PRALENT METHOD
CHECK  MOMEY ORDER  VISAMASTERCARD
EXPEATION DATE
HAME
ADDRESS

| CiY STATE w
Please send rma FlashhMate™ al $12 95 apece

| Prce FlashMate™ iv $1298) §—

Shppeng (— FlashMate™ w § 400} 8

N iy

BUTLD TOUR OMNW LICHTNING LAMF|
Asase your friends and familyf
DRAMATIC & IMFEESSIVE don't sdequacely
describe the slectromsgnetic affsccs of
this beautiful lssp! Ceilizing a 5 gal.
e water bottls and locally availsble parts,
v | gom cap bulld chis truly ssaring lasp in &
weekand for woder $30. Creat gift for che perecm who
haw sverything! For plams send §15 and s busineas
giza 5.4.5.E. to: Fetersom Elsciromics;

—

09 ¥, 10th, Maryewille, Eassas 66308

THE GAS SAVER

& SAVES UP TO 25% ON GAS OMLY

® CLEANER EMISSIOMNS * 95
® EZ TO INSTALL

& NEVER MEEDS REPLACING +M=5&H

+ 1-800-767-6900

30 DAY MONEY BACK GLARANTEE
P« PUD, BOKX 2351, LINWOODD, MJ 08221

newi & 'l'll'll'lpll-ll
# lip-to-date hobby news
» Restoration tips
® New buy/sall ads weekly

VOLKSWAGEN
RESTORATION PARTS

LG WA W TYPE 1 W SLINADOE
MVENRTIELE

WS B ARETGOLF
FREE CATALOG
WEST COAST METRIC, INC.
(800) 247-3202
FAXN (213] 325-9T32
24002 FRAMPTOMN AVE_ . PM
HARBOR CITY, CA %0710

POPULAR MECHANICS ® AUGLIST 1991

Don't drop
that screw!

Hold it with an
H.J.J. screw-holding
driver

No. 3 and No. 3E DRIVERS
3" 6" 8, 10" e

for #6, #8, #10, M1

#1/4" screws.

Mo. 4 and Mo. 4E DRIVERS

-3", 67, 8" lengths, for
#3, #4, #5 screws.

MNO. 5 AND NO. SE DRIVERS
-3", 6, § lengths, for
#0, ¥, #2 scrows.

Available in both round
brass and haxagonal
plastic handles.

{othar modeks for
Types A & Il cross
rOCESS SCTEWS)

MODEL X
HJJ®

COMPANY

P.O. Box 805
Los Gatos, CA 95031
408/395-4040

Send lor Merature Ph-08

F Direct
Cbﬂm Fumiture

Also Assembled
and Finished
W Grandfather Clocks,
Marttel and Wall Clocks

lﬂunus Tables, Chairs,
Desks, Cradle...and more!

W Solid V4" Black Walnut,
Cherry, or

W Heirloom Quality

W 5olid Brass West German
Movements and Dials

WiMoney Back Guarantee

3 (Pimase Prirf)
WEMPEIM
CLAMCK DU PARNY

Wiodd's Lﬂgﬂl‘m Granctisirad Clock Kits

memw%hmﬂm
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CABLE TV DESCRAMBLERS
* CONVERTERS »

BUILD YOUR OWN HF] ICOPTER!T |
g 0l Ly PAY SKY
25—l HIGH MONTHLY

# Simgpls iow-cmi asmembly ® Ha
Licomss nesded & Severa Kelisopler

kivg & plame asailabde
:-'r §11.05 3 “ B
Adl New Catwlog'®it Infa, . . $10.0 i *ﬂ‘f_.‘mHT

|SF‘EEI.‘;1 | All 3 jtems: Only $19.55 = iy

| bt a3 pancane. sereign sie g2 ; ] 0. e 5O

% redll cEed DIoEr line] |-t 501 8368 Rderwood, MD 21030

i B s e e g

SAVE MONEY! |
CREATE YOUR OWN | | I
ENVIRONMENTALLY SAFE JERR(

AEROSOLS

NO FLUORDCARBONS! EASY TO USE!
Jusd il the Ad-o-Cin ball bl wilh biiad o be uad
pressure wil @ pUmE, B CompsEs oF T ‘

JRDAY FLUSH UP TOIL
%“Tﬂwmﬁﬂm el GTV 1464 Garner Station Blvd #315 Raleigh, To Above Floor Drain

__THE CAN FACTORY __ | | eihln Install It Yoursel - Anywhors

3 ’ﬂ-"
[(WC) 710 Boxdth, Holomok. W 11741 V154 [ 1 800 328_01 98 No Digging Up Floors
nﬂ: Write McPherson, Inc., Dept. 16
™= 800-229-5200.

| Box 15133, Tampa, Florida 33684

PANASONIC, JERROLD, OAK,

PIONEER, SCIENTIFIC ATLANTA
AND MORE. LOWEST PRICES. FREE CATALOG.

Commny | (800) 234-1006

Amazing new Underwater Harvesting Tool!

' Earn $30/hour

In Your Own
Business!
Pari-lime-Full-time

iﬁ Eamn fop money in car cleaning & detailing

“Works just [le a
hedgetrimmmeer unrllm'atn"_ 1
s T e

|
|
i Control Water Weeds
|
|

M

9

"\E.' I'? .':'_. -:.__. : - “' = -
":i{"--’_l_ﬂ::!'-ﬁ": : v |

= — e ~w» Make immediate profits from parking lols everywhere
CALL | Cut aquatic vegetation from & boat, from & dock .l I Ear v : [ nick 4 ' i
NOW o d@mply by wading in from shore. Control weed 58 your ca v ang _P' up_

4 | growth the environmentally sofe way L] lﬂﬂ :ﬂst - h‘lq. Fl'ﬂill = Ii.pld P.I'I'ha:t
FUN . _ | Satlafaction Guarantesd or money back! « FREE Information Package
TO OWN! - Call o write today for FREE informatin package EXPRESS WASH INC.

Free Brochures! ' TOLL FREE 1-B00-E2-1217 BO8 Misgara Falls, Blvd,

EASY TO BUILD — FULL KIT ASSEMBLIES Wntlrrjid! Prndu:lstnrp. M. Tonawanda, M.Y. 4120 :
1-800-800-0608 Ext. 2301 PO. Box 876, Lake Mahopac. New York 10541 1-800-876-4164 2124/

WMERICAN CLASSICS CORPORATION |
93 NP Avenue, Fargo, ND 58102 | BUY DNE AN.D' WE,LL MAKE
YOU AN EXCLUSIVE DEALER

[ EARN $60.000 YEARL) 1
SATELLITE TV k EARN $60,000 YEARLY | max 3,'}!’;2EE!ATV

Call for FREE Catalog | || shieics and piate glass. Learn how a 3 minute || Amphibious xw-
rapair can aarm you §1200/week! 2and 4 =4 n i :

All Major Brands

Lowest Prices ' || cALL NOW! FREE REPORT! 1-800-695-6224 || passenger
1-800-845-6664 NVS/OPTIKLEER, LYNN, MASS. 01904 models
B17 'W. Devisian = M, Varmon, WA « BEZTY I_ __________ _I

v P

WEST COAST SATELLITE
Call Toll-Free 1-800-255-2511

(From amywhere in the ULS. or Canada)
H
I-Bllllgglﬂgjgg | Recreatives Industries, Inc.
DESIGNED FOR VANS, GARS, AND RYS... %] | 60 Depot Street, Buffalo, NY 14206
BT - i TopEE s d |
i ped z -
- , Subscribe fo. . .

MILITARY E:E YEHICLES

ADS-ARTICLES -NEWS

| . MILITARY JEEFPS, TRUCKS, TANKS & MORE!
”’IE ﬂdjush’!bfe laminated Owver 8,000 paid subscribers larger circulation

bearing shim designed to: than any other magazing for military vehicle

Enable use of existing inserts if they are enthusiasts...and still growing rapidly! Many more

step bumper. | not tom badly ,“.'IIE or worm, of new advertiseaments than any ofher magazine...

+ 2 bike mode| converts o a 3 or 4 bdoe carrier [ inserts are nmot i'aillhllq Eﬂ'“' a lllﬂlﬂ Exclusive comprehensive listing of upcaming
+ Complete with tie downs and security chain x 2 fl
< B Ty RSN it wes vhisie :;'ltn',:l:nfh bearing as no two shafis wear rallies...and much more

 Nodhing touches vehicles axisriof linish
+ Bikes secured 1o vedical cenler pos)

SUBSCRIBE NOW!
One Year (6 Issues) 515

Each pkg. contains 16 inches of Feathered Stock
f and 1 pkg. Plastigage adjusiment
* Canwenien o inatall by one person

Two Years (12 Issues) $25
2 BIKE MODEL $129.95 | $l 5.00 Set T34, e 598
4 BIKE WMODEL $180.65 (as shown] | FOB Dest, California

1

|

- Fanmgn-Canada
US Dofars payable by US Bank
« To ard fi 1-800-232-7712 ite STARO ELAISDELL MFG. CO.
Pgﬂ?}lug‘fﬁ;:ﬂﬂ ,P.0. Bax 81, {:?:l«rﬁr. Eltl,. lowa 3160 Enterprise 5t + P. 0. Box 500 P.0. Box 1748-48, Union, MJ 07083
50E16. #AME + Brea, Califomia 92622




CABLE TV
DESCRAMBLER LIQUIDATION!
FREE CATALOGI

Combos $44,

ﬂtlulmlllln EI
WEST C ELEC .

DON'T THROW AWAY THAT USED
COPIER OR PRINTER CARTRIDGE!

Do it yourself REFILL IT CANDN" COPIERS

i's OVER
;MEESLM e i lHIHPRIIiTE.HS
= By T —

Pk

MORACK ) o
— ;

|H‘EUHmlTED Order or Infermaion W' 'I"l:_{‘:'

B o 3 (500 £37-969%
P i 5005 SF £AY (T0H) 5560000

‘sas.00

I P.0. Box A9, Hickory, NC 28603

I'LL HAVE MINE
DESCRAMBLED

If you find & better deal, We'll beat
itl JERROLD » TOCOM » H&hﬂ.]lﬁ
OAK = BCIENTIFIC ATLANTA »
ZENITH Gnésllc}ﬂgni;l&h uur Wa.ITa.n
I'ﬂ-ﬂ["ﬂ.m
weloome. FREE C A’mﬁ
* FREE

ALL
OFEN BATURDAYS

1 800 562-6884

VIDEOTECH
3702 B. Virginia Bt. Bte, 180-304
Reno, NV 80502

MOLDS <=

for making Gm.mnnul Eo-nﬁll
Concrete ltems anly
Book aboul Aluminum Molds $1 n

including over 423 designs,
prices and production irace
secrets from e word's

largest mold manufacturer,

MAKE $225 DAILY
"CHROME PLATING"

Auto Paris - Motorcycles
) Guns + Knivas
Model Trains
and Much
Moral

Chroma i in

IUwel lwarys e i A i emn make you o gocd
Ibsng '0w dnue, you can saws money by pleting yeur awn sblscts
G make thoazands of dailars by kuining your new lound erafht
inboa vasy profiable bierineas, inaxpansive, asny, work abhoms
in yout wpare fime. Act Now, sead for your FREE informafion

CHROME PLATING, DEPT. 127
P0 BOX 2285, WALDORF, MD 20604

EWA Miniature cars usa

Norih Amarica's 5t ONE STOP source hor Scale
Modal Automolsles, Auiobooks & Magarines
® 75,000 model avtomobsias in stock, Rits and bialt, rephe-
senting 300 manulactures
& Ovar 1,200 difterent auicbooks, including man rare
SOMCE BNd pans manuss, chnical works, biographies
and geroral nberesi
= Subscripbons & back issues for 25 ditierer British &
Canadian mutomobde magazines. incluting Auicsport
Glassic & Sporiscar, and Racecar Enginesring
Our B8 page color Summer Calalog s only thres doliars,
and rafundable with your frst order

EWAMinlature Cars USA

364 Springflisid Avenue

POBox 188  Dept 108

Dlrhl;: Halghis, NJ 07922
Tel [0 665-TH1 Fax (BOH) 885-TH14

— TracTop’

AFIMRESTS

1 WAL HITE
e P 111
VOLVD “2"/DL
VW PASSAT

ENCLUSIVE SLIDING CUSHION with FULL-GUT TRIY. Firel Chaico lr
comior], fealsres, and appearance. install youresit

WONDA ACCORD - CIVIC ACURA INTEGRA

VW JETTA— GOLF— PASSAT NESEAN MAXIMA - SENTRA
VOV “FIDL — 0 /760 EAAB 000

MDY {9980-"E7) BM 5-10 BLAZER — CAVALIER
BMW “T" Sarin TEYOTA CAMRY — CRESSIDA
SURARY LEGACY — XT MIATDM 636 — RAX.T

Mant modeds and paar covernd.  Call/Write lor free Mersture.
Ratom guarsntes. VISATMC phone erdere. D 110 year 82 ¥l

WUSCH ENSINEENING COL., INC.
17 Calwim Ral., Willten, CT 08857  [203) T82-2101

CABLE TV ““BOXES”
WHOLESALE PRICES!

CONVERTERS « DESCRAMBLERS
REMOTE CONTROLS » ACCESSORIES

FROM §9.95!! CALL NOW!!
—GUARANTEED BEST PRICES—

—BEST WARRANTIES—COD'S
—IMMEDIATE SHIPPING—

LAKE SYLVAN
SALES, INC.
1-800-800-458B2 rrone
1-612-895-9454 rax

POPULAR MECHANICS ® ALIGLIST 1991

Save Time! Save Money! Mill Suppl
Sells Over 1,000 Dll'l'l"::nt Top Eupp Hy

RUST REPAIR
PANELS

To Fiuat or Collision Damage on Many American
Cqm-m Trucks and Vans and Most impons

DN Aew

f -d-.! i, Dy ul u
Madignwide & Chic
Tall-Fres 1-S00-5888-50T2
Loesd: (F08) 241807

aimmpad joig EeeEiEpE Rot fres

avkamaiian an gy
A L. AR L van

Mmgran o

DY o $24.95]

SPY .a.. 323

el T T e — L
e P b o P s Ll eel I
Clmar, DSuchvs range 5500 uatiriend ard

WMTRARE S a0 [Ty WOT & T

I.ru&ﬂl!lthn:r-'n_-
Matson E-d-'nnﬁ 1200 Drosdway » F158 X

L- C!ml-_J

<

RUSTRATED

because you can't
get a credit :ard?

Had Pmﬂm '
Credit Problems!

can 1-800-242-3600...

24 Hours any day for your
FREE VISA*® or MasterCard:
application.

Easier credit approval is possible
because you open an interest bear-
ing Savings Account with our bank
as initial collateral for your card. A
minimum security deposit is required.

Callanytime TODAY for your FREE
application!
K+
KEY FEDERAL SAVINGS BANK
Havre de Grace, Maryland
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A WINNER'

AmerLink's "Carolina™ model
Regular Price 526,780
Special Price $19,995

A winner. . . that's what any of AmerLink
Log Homes' Do-Tt-Yoursell Vacation/Starer
Home Specials are. And, 2 winner is what you
become when you combine AmerLink's qual-
ity with the savings available under this lim-
ited time offer.

Call or wnite gday for mformation on
these Specials and our full line of complete
weathertight shell packages. Complete Flan-
ning Guide only $8.95 (a $3.00 savings).

1-800-872-4254

P.O. Bax ﬁﬁl&ﬂk@ﬁ, NC 2'?30!!

] Enclowed-58.95 for Log Foms Plening Guide
Namm
At
ity 5 Ty
e

[ 1 plas 10 buiBd wilthin s year.

[ 1 v s g Tt

P L

£ o o e o T\
CABLE TV,
DESCRAMBLERS !

WE’LL BEAT '
ANY PRICE ! '

CALL TOLL- FREE 1- Bﬂﬂl

284-8432.

JERROLD-TOCOM-ZENITH |
HAMLIN-DAK-PIONEER
SCIENTIFIC ATLANTIC

=24 HOUR SHIPMENTS [

=« MONEY BACK GUARANTEE [
=FREE CATALOG & INFO |

* QUANTITY DISCOUNTS |

MASTER CARD / AMEX /VISA / C.0.D.

=

]
Have make and model number of
equipment used in your area ready |

1-800-284- 3432
CABLE WAREHOUSE |

10117 West Oakiand Plli Sulte 51
it M 5 |

CABLE TV
DESCRAMBLERS

CAN__. $0.00
HAMLIN

SCIENTIRC
ATLANTA.. %140.00
JERAROLD™, $110.00

Call for
your free
catalog
today!

e haasance  (402) 554-0417
Orders call toll fres  1-800-624-1150
M.D. ELECTRONICS

$102.00

LEATHER a
BACKPACK

BONUS: ORDER NOW

M.C. RECEIVE A COMPASS FREE
875 8. 72nd 5T, STE. #133M881 isA
OMAHA, NE 68114 €.0.0.

ckyard Dream

A SteelMaster steel building is the perfect
place for a home business, from car re tﬂ
woodworking to crafs. Steelhiaster

ings are economical, maintenance free,
corrosion resistant, and easy to assemble,
CT PRICES

1 you
Call 1-8000-341- 'J'Dﬂ?’
And make a valuable idea
come e,

STEELTIOSTER"

& 1989 SievlMasier

Enlarge Project Designs

Craft Projector is Simple! Fast! Accurats!
Projects on to: Drawing, Graph & Tracing Paper, Wood,
Other Surfaces.

/

Exiy tracw the
cha promeind pasre

Picture o be wniarged s W"
placad o image opesing | | /
o befiom of projecesr. _r"’f

Adustatie lena entarges by fractions up to 27V: limes for
the size you wish! Copy unlimited ideas for craft designs
Enlarge patiems, designs, portraits, stidl iiles, landscapes,
Dl'rnlqnl. ?Ichlbg:llm E coing mdmlél?. n N
sxact coloms 8 rage . Bimple inatruc
tions, Uses housshold currant I.H?Iﬂ] wilt bulte Sand
$19.95 plug $2 95 shipping. 30 day money back guasranise

Mowhon, Cepl. GT-483. Bonx 2012, New Focheie, 07, 108

CABLE DESCRAMBLERS
OAK M35SB COMBO 539.95
& MORE! OUR PRICES ARE BELOW WHOLESALE!

CABLE-+ PLUB
1441? Chasa 51, #481-P Panorama
1-800-822-8655 » Othet Inks, 1-818-

NOGALIF. FUEG — DM FRS WANTED

. CA 81402

I'""""""ﬂ

Great money in VCR repair!

| AT,
Hame

l Address
The School of VCR Repadr, 2245 Perimetor

Paric, Depl. VJ1ZT, Atlania, Geongia 30341 J
L & & & & QB _§ _§ _§B O _} _Q} |

Son Fronciaco, CA 94134

NEON

VIDEO

= Be your own boss

* Ean up o 100 per howur

=  Work al home

#  No arlistic abibfy necassary

MNationally known arisd ano resdn NS1FLCTOT GEMENLT EBs
Wl S Raad, whal you can mak e, eguament and supbly
saurces. and mach, much mama. MNever befos svsiable
550 pod. Cash. chack, maney order, VISAWMC 1| using
credl card, include card rurmber, sp. dale and card
holgers name. Alow § 1o 4 weess for delvary

VIDEC-Dept PM Box 1013-Saling, KS 67402-1013

INDOOR/OUTDOOR THERMOMETER
WITH MAHH & CLOCK!

For Home-Oifice-Car-Commercial Uses, Ele.
WMonitors rekiger aior, bees e, nursing homa, dhild's room,
frearhouns, ennel, onchard, wine collar, sic

« Jumbn |mncm-m » Mg hardwars
'zm- n'-ng +1'::"l.:n|.1.l.I ey RS
b o i i 14 day ooy
+ Pridizien o IZFF " Ul.ﬁ
+ Enpmal “"3 -En’ .ﬂﬂﬂ =
L&A Markeiing ::n, P.0. Box 31 E3, Garland, Utsh 84312
DORDER YOURS TODAYI

FREE CLASSIFIED AD

Limited Time Offer. Adverlise FREE in the
Classilisd Mewskeller. Reach 50,000 prospecis
4] money-making celegorkes lo choose Tram

Wirile c lassified

Bax B64, Depl & FPullmen, WA 58763




FARMERS - CONTRACTORS - LOGEERS - LANDOWNERS { r
EARN MONEY! BE INDEPENDENT!

PowerTrack uraso

130 CUBC &
& § SPOEDS - FOBYuAR
AR REVIE

» Bl maE &

= | FOINT HIT
FE LI L.
. B WAT BAA

MAIL THIS COUPON

FOR FREE FACTS! 1

I TRAIN AT HOME I
FOR A BETTER CAREER

Rush free tacts and color brochure on how | can
train ai home for the career | have chosen. | under-
stand | am under no obligation and no salesman will

« 1000 LIS OF
WE HAVE THE MOST ADVANCED wnGT visit me, CHECK OME ONLY!
TS GGy N CABLE EUPVENT =i e T
« TOCOM “TRMUN. + ZENTH | ﬂm‘?ﬂm I [ A
» d
« SGENTIFIC ATLANTA » DAK - Iu:mmrn wct,  ClEcres gmerng s
1 ﬂhl“ mmm Mlm
FOR OUT OF THIS WORLD PRICES CALL BAVE THDUSARDS, mﬂuaill:;f\!:lmulg | ﬂm [] Electronics Fechnology 'ﬁ_
WORLDWIDE CABLE CALL FOR CATALOGLIE ennary, e S |
=y -

1800-772-3233 1'“?.‘:.352..1‘.12:.".“”, ClComper ) HolsRestauran ] Polica Sciances

e | maTing [ Privarte Security
ot e, o |

FREE CATALOG AVAILABLE ' w B oo
7491 C5 N, FEDERAL HWY., SUITE 142 i L T 1 oy
BOCA RATON, FL 33487 SHOP TASK | Iumn Clsuveyngs Conservaion l
ST o e - L
The Original Home Machine Sh Jusiged  Coolong Wachanics
Dl"ﬂ‘:ﬂfgﬂiﬂ.!!! L!ﬂﬂmgshﬂnp i E . JM:WEMH I
l 3 Modeis jo Choose HMWM jhwﬂlﬂr Em
4 Low As 995,20 | gOse 7 Drahting ] Gan Regai
STAY COOL THIS SUMMER el | [JLogal Secreary T Microcomputer  — Skry Witing
Easy  BUILD YOUR OWN  Easy j sy || ey, s o I
AIR CONDITIONER . P O i e | ™ O Auto Mechanics ] Trawel Agent
FOR UNDER $100.00 Simple Construction h Iﬁ_ Al Tk [
SEND §15.001or DETALED NSTAUCTIONS ) . - i
Mackey Enterprises [
4011 23%d ST. CT. E., Spanaway, WA 38387 "'f R, i | [ Moo _ Mgl # I

[ ]
1-300“343—5!'75!_“ FREE CATALOGUE |
DONT GET STUCK WITH CHINESE COPIES | Mot ! I

E N G IN E S AV E H BHOPTASK FO HiEc 7531-TACOMA. WA 58407 i mwwﬂ:.mﬂ:ﬁ

Engine wear, whether diesel or gas,
originates in initial start-up and kills
our engine because of lack of |

ubrication. ;
Modify your lube system and dramatically Hﬁw Pﬁlm_&'t:“" Tells You ... | c A B I- E T "
plong your engine life with a simple, | n "
1?‘ nexpensive, and easy to install system. Mo 0 O GET $10,000 B u x E s

internal work r-ﬁ%ssﬁar;;. For easy 1ndlnli¢w IN PRIVATE SECTOR
instructions send 515 plus name an
address 1o: B SCHOLAHSHIPS.
EI“I e IllFE PO Box 5255, Armcale GHAHTS, A"D LOAHS
MUY ™C. pioya Scotia Canada BIL 457
is not an additive or gimmick
— it works.

Converters-Descramblers
Remnte Cnnir—:::ls Accessories

Receive money for college!
For undergraduates, graduates, high
school juniors’seniors in all areas of study. phai
Send 510 for publication to

—

HASHHHHS WORLD CABLE Eﬂ'

dorth Lake Blvd »

Depl. A, College Siation, WA 899165-23313

CABLE TV. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

ONE ENGINE DOES IT ALL.!

Expandabile Mulii-Purpose Hydraulic Powersd Equiprmaent
@ DAILL WATER WELLS # DIG TRENCHES # AUGER POST HOLES %

PLANT TREES & NG FOOTINGS » SPLIT WOOD » EXCAVATE
Additional Attachments Awailable.

All Jerroid, Oak, Hamlin, Zenith, Scientific '

Allanta, Magnavox and all specialized cable m"_um'mﬁ HAL‘.'-KHQE‘ AUGER EEETE"!
eguipment available for shipmen! within 24 4 ATTACHMENT

hours, For tast service MC /VISA or C.O.0. Dwill your cram
telephone orders accepled (800) 548-3030 M ;’:ﬂ""r“

60 Day Guarantes (Quantity Discounis) 8 AM bty

o5 P.M. C5T. CLOSED WEEKENDS., Send
sall-addressed stamped envelope (60¢ post- Powar these tools, and others, from our quick disconnect POWER MODULE or,

age) for catalog. power tham from your tracior or other hydraulic powar source.
EXPANDER MFG., INC.

[reomesT R EARN $750 per DAY. Enter the ground floor of 10411 Rockiey Rd.

| ELECTRONICS INC, el 311PM) thve rapdily growing multi-billion dollar environmental Houston, Texas 77098
le————— DPeowsh i sarvice industry. See the EXPANDER MFG., INC. Catalog {713) 530-7979

Mo Niinow Lrders Acoaptec FOR COMPLETE INFO AND CATALOG CONTACT 1-800-234-1086




CLASSIFIED
ERTISEMENTS

Dorothy Nolan, Classified Manager Karen O'Hourke, Asst. Classified Manager
Rate: $9.45 per word payable in advance each insertion. Minimum insertion ten words.
Bald face capitalized words—3%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 Letters—850.00. Screening—3$50.00. The next available issue to place an advertisement is OCTOBER. The closing is AUGUST Sth. (On sale
date is SEFTEMBER 10TH.) Send remittance payable and order to Popular Mechanics, Classified Departmant, 224 West 57th Street, New York, New York
10019, Please indicate Heading under which ad is to appaar. As a consumer sarvice and in cooperation with our mail-order advertisers who use post office
box addresses for their convendence in handling your order, Popular Mechanics maintaing a register of such mail-order advertisers containing their complete
names and strest addresses. Advertisers using P.O. Box number must fumish complete name and strest address for our records. To avold delay in the

publication of your ad, please send samples and descriptive materials with your request if your ad does not state clearly what is being offered.

NOTICE! WE WILL HAVE A SPECIAL "CHRISTMAS GIFT SHOPPING" HEADING IN OCTOBER, NOVEMBER AND DECEMBER.
AD CLOSING DATE FOR OCTOBER IS 8/5; NOVEMBER IS 9/5; FOR DECEMBER 1S 10/4.

HER'S MART

PUBLIS
BOOKS & PUBLICATIONS

MAKE §8000.00 MOMTHLY on invastmant.
Alpha-7, P.O. Box 10848, Crange Park. FL 32067-1064

HOW TO BECOME A REAL ESTATE APPRAISER. A Step
By Step Boak. Send $18 89, Worthington Enterprises, Dept
PMd, 5251 Estrade Drive. San Jose. CA 95118

“BHARPENERS REPOAT" Monthty Newsleter. Valuabla
Tips—Sources—Buy/Sall Used E t. Frew Brochure
Skog Company, Depl. PMA. P.O. Box 22559, Minnesapolks,
MM 55422

ACCOMPLISH anyihing you want? Exciling booklal shows
the key io achieve success! $500: Liniel-2P#, 50 Easi
Shuman, Suile 200, Naparsdlle, IL 60563

UNDERSTAND complate mernal operaiion of A'C sysiem
in layman ferms. $14.95 ROC, 2180 Pleasant Hill Ad.. Suite
204, Duluth, GA 30135

MOVING DAY MADE EASY Discover the aasy way with

START your own profitable business. Complete instruc-
tigns from organizabon 1o sale after sale. Send $12.95 10:
Jmnal. Inc.. 8353 Valley Hill Drive, Birmingham. AL 35206

ESCAPE to wonderland of "Folk Tales from Fussia”
$8 55: ME, Box 781, Sin. M. Montreal, OC H3AG 2MT

FAEE SUBSCRIPTIONS TO B0 MAGAZINES, complete
imtormation 55, Savsfacton guaraniesd Top Oualiy
Products, T08-26 Aoule 208, Suite A03'PME, Balle Moad, NJ
0aso2

COMSERVE water. Easy nsiructions $5.85 lo Kenn's.
2520 E Yampa #5, Coloradoe Springs. GO 80906

1
NATURISM LIFESTYLE: FAMILY RECREATION, Books,

detalled bookiet, $395. D & M Books, Box 230, & | Mogazings, vidoos. Catalog §3. Liestyles-PM, Box 061268,
Petersburg, FL 33742-3004 L Amgiion., . S0
CATALDGS

LEARN GUN REPAIR- Apsclulely the best gun repar
books and videos we have ever seen. EAch one & coursa in
itmail! 100's of photos and illusirations. Free brochure VP
Publishers, Dept. P. Box 887, McCall, ID B3638-0887

NEW publsation tells you HOW TO GET $10,000 IN

GRANTS, AND LOANS. For undergracu-

ates, graduales. high school juniors'seniors in all aneas of

sludy. Publicalicn provides edsy-to-loBow, sbep-by-step, o

festrated derectiong on v o apply AN recedve maony o

coliege! Send $10 for publication to. ETP, College Station
WA B 65-2333,

“BECRETS OF THE WORLD'S RICHEST PEOPLE" Pow-
erful Revealing. Proven. Ford, Rockelaller, Getty, Onassis,
Dahers. Only $11.00, Discovery Publishing, 3400 NE 12 Ave..
Suste 1TBA, Fi. Lauderdale, FL 33334

UNDERSTAND Microcompubers. 3100 wond lasi on 525
diskatte (IBM or compatible). Includes basic DOS com-
mands, $5.00 Infosource, 0. Box 246, Freaport, L 61032

HEAVEN achisved by keeping 10 Commandmenis? Sur-
priging answer in bookisl with references. $3.00 1o: Dickar,
P.0. Box 220-H, Turin, GA 30289.

DAN GUAYLE JOKES! Twenty actual quodes. Hilanous!
Sgnd £2.00. GH Publishing. 24 Chariton Ave.. Piscataway, MJ
0B854 Salwsfaction Quaranieed.

LEARN Computer Programming wilh our simple book
“Compuier Programming Made Easy". Only $10 JAC
Entarprises, P.O. Box 1008, Gilroy, CA 85020

“THINK AND GROW RICH™, Quality book detaits million-
gires’ mathodology. $7.00. The Graham Gallery, 1217 Ocoan
Avenyue, P.O. Box 23, Badley Baach. New Jersey 0TT20.

NOT POLMCALLY CORRECT. Suppressed and hard-to-
find books Catalog §1. NV Books, Box 330, Hillsboro, WV
24546

08  POPULAR MECHANICS & ALGLST 1991

51,000 Catalogs Lisied, Sources lor Anything! 5595
Derectory, Box S2453N. Allanta, Georgia 30314

BARGAING, MOMNEY making idess, gitta, “Tree catalog”
Med Enierprises, 163 Sycamore Drve-B, Sarmia Ontanio,
GCanada NTT 4K3

MAKE STEEL in 30 ranutes SAVE hundreds REPARING
everything EASILY. 3.5 cz. epoxy pulty for $4.95 insbruc-
tiona, applications ncluded phes FREE % or. sample. Linsat-
mfied, raturn 3.5 oz, MONEY back. Hoftmann Industries,
1607 Aoekin, Houston, TX 77077

18 FT. FOLDNG OUTFIGGER CAMNOES for under 5100,
Sails .. Convers to & kayak? Fish catching Paddie?
Handyrmen - make $555's at home. Send §5 (refundabla) for
U-buikd catalog. Canceworld, 32 Cohos Streel, Toowoomba,
4350 Austradia.

275 DAILY “CHRAOME PLATING" Auto Parts, Malgrcy-
cles, inexpensive, easy. (Frea) information: Chrome Finish,
Box 2205, Wakdor!, Maryland 20604

BAVE A Bundle On Auto FAspaérs, Paris. Bookisl 56.95
Aule, PO Box 1432 indepandence, Kansas 67301

GOVERNMENT SEIZED Vehicles from $100. Fords. Mer-
cedes. Corveftes. Chevys. Surplus. Buyers Guioe. (1) B0S5-
SE2-8000 Exl. 5-20024

YAPOR Carburmior Triples MPGE, Free informistion. HAA,
R2 PV, Bowling Grean, MD E3334

PRACTICAL FUEL SAVING for carburelons and Fuel
Ingactbon, Frea Detalls. Eagle Research Inc, 1-800-683-4758,
1-604-424-5402

SAVE FUEL! 30+ comprehensive can'driving modification
techniques. §6.95 (tax included!) LSASE, Tips. P.O. Box 263,
Arcata, CA 95521

DAUG RAID SEIZURES: Buy Diri Cheap! Cars, Trucks,
Boals, Computers. Seirures, Box 4308-AT, Wast Covina, CA
i

HEW GAS SAVER BOOST MILEAGE 40% Governmani
tasted, patented! FREE CATALOG 1-800-525-BE24 EXT. &
Progressive Energy, 1490 Grand 288 San Marcos. CA
Ba0Gs

ENGINE WARMING Light On? Your Vehicle's Computer
Telis Why. Guidebook Decodes/Explains, $10. State Year,
Make. TECH-STOP ™, Box 800, 128 Gleneida. Carmeal, NY
10513 Or Call {B00) T45-6T68

CUT ges and car expensesi Book lells how Send 538,00
James Sprengaiar. P.0. Box 23083, Minnsagotis, MN 55423,

BUY FROM LLS. CUSTOMS, Cars, Boats, Airplanes, Elec-
Tranics. How to pamphiet 3500 JMG, Box 1853, Manhattan,

KEEF YOUR CAR FOREVER!
USE Coar Dady Ye! Preserve |ts Showrcom Condition. BAVE
THOUSANDS! incredible Milaage. Performance, Resals Val-
we! Book $8.95. BJM Co., Box 533, Jericha, Mew York 11753

ATTENTION: stop by sbep ways 10 Cul Car insurance ug 1o
E0f%. Send 515 to: Funk |nvesimants, P.O. Bax 6001,
Kokoma, [N 488045001

AUCTIONS. U.S. GOVERNMENT SEIZED AUTOMOBILES,
Persagnal Praperty. Location information $19.75 Wade
Interprisas, PO Box 745 Murireesbaro, TH 37133-2745

COMNFUSED BY TODAY'S AUTD TEAMINOLDGY? Ordar
st HEW “DICTIOMARY OF AUTOMOTIVE TERMS™| Com-
phetaly Up To Date! An Excellent Relerence Tool! Sand $5.00
And A Sall Addresded Maikng Label To! Auto Check
Enterprises. P 0. Box 642, Flemsngton, N.J. 0BA22

MECHANICS, How | Slamed & successhul Auiosmobibe
Repair wilh Littke Capital. $600. G MeCoy, 4035 Dosanside
Bivd. G-18. Oceanside, CA 92056

AR CONDITIONING MAMUAL shows Step By Step frou-
bleshoatingmepair, mnd solutions, for problems on CARS,
TRAUCKS (80 pages). only $15.000 Momingstar, 1307
Interiachen, N, Lmsdemiake, FL 33068

HOW We Purchased a $12,000.00 Luxury Car For
E6.000.00, Dwutails 3500 Jefries. 5414 183 Awe. Easi,
Sumner, WA S8380

BUILD from simple malerials ower 100 miles per gallon
carbunitor, Detaded plans, fve versmons. $20.00. VISA wel-
come DO2-4ET-3577. Valley Microwave, Siation B, Bear
Aiver, N.5. Canada B80S 180

BUMMER Carliske July 26-28 Carlisle Pennaylvania Fair-
grounds. Collecior Car floa market, comal and give-away.
Owvar 4,000 spaces filled wilh automative parts, memorabilia
and cars for sale. Win a 1571 Ford Torno, Info: Carliske
Productions, 1000 Bryn Mawr Ad., Cartiale, P 17013, Phona
T17-243-THES

[Continued on next page)



AUTOMOBILES
(Continusd trom preceding page|

HOVERCRAFT plans, 3 1o 160hp. Information, $5 {retund-
able]. Saviec, Box 848, Monros, WA B8ZT2

CHAYSLERS @ Carlisle. Al Chrysler product lles market,
corral, show and give-sway. August 16-18 Carlisle, Pennsyl-
wania Falrgrounds. Live enlertalnment, drive-in mowie plus
drag racing i the South Mounlain dragway Friday night.
Win & 1969 Dodge AT Heml. Info: Carlisle Productions, 1000
Bryn Mawr Fd., Carlisie, PA 17013, Phone 717-243-T855

CORVETTES & Carfisle. All Corvatte flea market, corral,
show and give-away. Over 2 200 spaces filled with corvatte
excitemant 2328 Carlisle. Pennaybvania Fair-
grounds. Win a 1962 coflector Edition Carvetie. info: Carlisis
Productions, 1000 Bryn Mawr Road, Cariisle, Penngylvania
17013, Phone T17-243-T855

STOP baing ripped oM on Auto Repairs! SAVE money, Gas
evary mile you Drive. Fun, easy book writien by 17 year
expanencad Auto Mechanic. Leam incks of irade. Send
81295 check or money order to The Aulo Raport, 13818 G-1

Walsingham Ad.. Suite 309, Largo, FL 34644

JUPITER 2 Aulo Fepair Machanc Service with Care. Talk
1o Eddy af (201) 5T8-E384,

30 MPH 2 BPEED Electric Bike Plans 512,00 Smiths, 658
W. Wilkow, Enid, Okla 73701

AUTO SUPPLIES & EQULIPMENT

m PAATS over B000. CORVAIR pariE-400 ' pags
mmnm Clark’s CORVAIR Pars. Inc. At 2.
Bax Pa. Shalourne, MA 01370 (413) 6259776

HOVERCRAFT Plana All Sizes. Catabog §1.00 Univarsal
Howarcraft, Box 281, Cordova. [linols 61242

¥YOUR Complete Howercralt Source Calalog 55.000 GPL
2858 Cormarant, Dalray, FL 33444

(8BS, RADIO & HAM EQLEPMENT

POLICE-FIRE SCANMERS. CB's. MARINE 2WAY. ANTEN-
HAS. HPF, BOX 19224PM, DENVER, CO 80219

DIRECTORIES: Secroi Scanner Frequencies' Federal
Agencies, elc. Big Catalog, CRE, Box 55-PMW, Commack, NY
11725,

CB MODIFICATIONS! Frequancies, slidars, FM, ampilifers,
books, kils, repairs, high-performance accessones. Calalog
2. CBGI, Box 31500M, Phosrfia, AZ AS046

LMRA'S, THIS CLASSIFICATION, CATALOG $2 RAYS,
BOX 14862PM, FT, WORTH, TX T6117-0862

COBRA 148671 $168.95, Catalog $2. Starcomm, Box 130,
Coriaro, &7 A5652-0130

SUBSCRIBE to “View-All Newslatter” Sand #10 SASE lor
Free!l Sampls issus. View-All, Dept. PM. 177 Main SL, Fort
Lee, W1 OT024

FREE CATALOG - Do-ityoursell Satellite TV & Home
Theater Systerns NBO - HAME BRANDS OMLY, 100%
Financing. Guaranised Lowest Prices. (B00) 346-6466.

TV, VIDEOS & VIDEO EQLEPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION,

CABLE TV DESCRAMBLERS, converters, filters, and
more. FREE 14 page catalog, TW Cable. 3858 Northiake
Bivdl, Syl #2855, Lake Park, FL 33403, B00-442-0233

CABLE TV BOXES NEW ECUIPMENT 1 year warranly.
Lovs-Fair price. Froa Brochure ACE Produsts, PID Box 532,
Baca, ME (072 1-000-234-0728

CABLE TV CONVERTERS-DESCRAMBLERS WHOLE-
SALE CLUB1 We Specialize In Dealer Sales! Our Low 10 Lot
Prices: Jorrokd 400 DRI DNC-585, Zenilh Z-Tac - $150, And
Many Others . . Veseo-Tech, 3702 8. Virginia St #160-304,
m. NY E8502. CALL TODAY] (B0D) S82-5884 VISAMC!

BUGGEDT? WIRETAFPEDT Find oul fas!] Couniermios.
sures equipment catalog §7. Capei Eleciranica. Box S583P,
Baytieid, CO 81122

LOMG PLAY TAPE RECORDERS, 12 hours par cassaibe
Frea Brochure, Productive Products, Box B30024. Naorcross,
Georgia 30083

ALTERMATORGenerator  Rgbuilding Book.  Price;
Hedelund Engineerning, 7505 Barkeniine, Las Vegas NV
B

ENGINE OVERHALL KITS; WHOLESALE CATALOG
£2.00. Enging Service Group, Dept. PM, Box 13053, Lanaing.
M1 2801

SAVE Hundreds at aulomatic car washes and hame, Free
info. Bridge Publishing, P.O. Box 180, Befhpage, WY
TIT40190

REJUYEMATE your woen out Nicad Batterios. Litthe known
process, inespensive. Eayy, profMable. Help save environ-
mgnl. Mamual, 3395 Necads, Box 4091, Minneapols, MS
55343

MIMIATURE Electionics Like James Bond, Catalog $5.00,
refunaable. F & P Enerprises, Box 51273 Palo Alig, Calid,
4303-8

WISPERZD0O |siening device (Quandity prices awailable)
£14 55 DUSTIN LEATHERS, 829 Ave. D, Karmil, Taxas T9745

mm‘mwmrm:mlmmm tools. and pasy to
boliow instructions: FILM PRE-GUT TO FIT YOUR VEHICLE.
BO0-263-5031

1]
.

TRUCKS, PARTS & SUPPLIES

TRUCK PARTS, New Fenoers. Hoods, Bumpars eic. Save
up bo 50% Most Makes & Modals. 1-800-346-7257,

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

BAALD your own surface mount transmitier [XSTH005)
samiikit $30.98 Tracking Transmitlers, Phone Devices, De-
tectors, Mona! Kit catalog $2 00, MANDI Elsctronics, Box
25647, Depl. 28R, Tempe, AZ BI285-5647

POWERFUL SUBWOOFER Build Fos $150.00. For Blue-
prints sand §7.85 to. GML. Loudspeakers, F.O. Box 518,
Mivale, UT 84047

KNOW WHO'S CALLING! Device displays callers phone
number, §79.655 SURVEILLANCE catalog $5.00. EDE, POB
37, Buftalo, NY 14226,

GO KARTE, Minibikes, ATV's. Kits. Parts, Engines. Lowes|
Prices. Largest Seleclion B0 Page Calslog 5300
Aefundable. Kart World, Dept C. 1488 Menlor Awe,
Painesville, Dhio 44077

AVIATION, HANG GLIDING

DESIGMN-Bulld Alrplanes, Hang Gliders. Simplified pulbl-
cations brochure $1.00 McCoy Alncrafl. Suite 243, Box J,
Manhaiian Baach, CA S0266

ARBOAT-Howvercrall Supply Catalog, $3.00. Propailers,
two, three, four, five bisdes. Sponscraft, Box B40M. Meskar,
O Télss

FLY CHEAP - MO LICEMSE \itralight airplane plans
Brochure §5.00 Relundable. Simpsons. AR 1 Box 114, Fisk,
MO 63080

CABLE boxes, wholesalo prices sxampia, M-3 5-8 §35.00,
ATC-56 - 312500, C.OD. OK SAC 1-800-622-37909.

HEED HELP Figuring the Gost of your Advartigemment??
Call g 8l 21 2845-3167 or sand ws a FAY [212-586-5582) and
w'll FAX Back wilh a Price Quois

BUGGED? PHONETAPPED? Froe Catalog of Fantasiic
Electmonic Devices tefs you Fast! 1-800-T32-5000.

COMPUTERS & SOFTWARE

COMPUTER CPA: SIMPLE TROUBLESHOOTING GUIDE.
§3.00. Mark's Minisiries, 1261 Canton Stresl, Elkhan, IN
46514

BUILD YOUR OWN COMPUTER booss XT_ 288, 386, 488
§20.95 mach. 1-800-TE5-1714.

AIRFRAME Powerplant license obtain saslly. Comversa-
lin with: Alrlings inspector. Send £2500, Address, Phone,
P.0. Box 81, Spring Park, MM 55384

SPACE & ASTRONALITS

BOOMERANGS . . . ISCOVER HILTECH RETURNS You
‘want! FREE niustrated Calalog Amaring! BoomerangMan,
1806-1 M. 3rd. Monroe, LA 7120714232,

BALLDONS! Solar, Waather, and more! Free Catalog
Baligons, 520 Truman, Branson, MO 85816

MARS VOYAGE; New and exciling proposal send $3.00
1o: Ideas, BS12 Sheridan Ave., Richlieid, MM 55423

COMPUTERIZED OFFICE FOOTBALL POOLSIN The
Foglball Pool Manager. 1BM PC Software. Prolessional,
Colloge Games. E26.95. Satsfaction Guarantesd!" Wrile
Todayll| StoneWamn, Box 3014, Scottsdale, AZ A5271-3014

FREE Compuler grograms catalog. Public Domain and
sharewiani. P from Golden Valley Aoro, 612 Waest Koarmoy,
Frasno, CA G3706. Call B00-223- 1889, Low as §1 50 pov disk

CABLE TV CONVERTERS. Jerrold, Cal. Scientilc. Atlan-
tie, Zenith and Many Others. "New™ MTS Stereo Add-On |
Muie and Volurmes. Ideal for 400 & 450 Ownars! Visa, MC +
Ames. 1-800-828-T823. BAE Inc, 4030 Beau-D-Aus Orive.
Eagan, M 55122

FREE CABLE AND SATELLITE DESCHAMBLER PLANS.
Send SASE. MJVP Industry, Box 531, Bronx, NY 10451-0208

CABLE TV CONVERTERS AND DESCRAMBLERS BAR-
GAIN HEADOQUARTERS| Jarrold, Tocom, Zenith, Hamilin,
Sciantific Atlanta. Ouk-M358 Only $80. Froe Catalog! GCM,
1032 brving 5t #100, 5F, CA 84122 ORDER MOW! (B00) 327-
BEA4 VISAMCCOD

YIDED TAPE REPAIR KIT! includes: aohesives, VHS &
BETA ieader {apes. blade. splicing jig. easy Instructiona.
$8.95 Chucks Specialties Unlimited, Degt. PME, 630 Bell
FRosd. Suite 225, Anbioch, TH 37013 (TN residants, 7.75% Lax)

DESCRAMBLER WITS. Complete cabie kit $44 95 Com-
pleie Satediite kit $45.95. Add §5 shipping. Free Brochura
Summil PS5, Box 489, Bronx, NY 10485

PAY TV, WIRELESS AND SATELLITE DESCRAMEBLING.
AN new 1591 Editon. Bulld yourssll, lum-ons, bypasses. All
systems. inchudes Blackciphers doing B-MAC, VC il Plus.
Ovion. Only 51485 Catsiog §1. COD's (T15) BT4-2088
Scrambling News, 15524 Henel, Bufialo, MY 14216

CABLE TV EQLEPMENT

CABLE TV SECRETS - the gutlaw publicalion the cabile
companies Ined 1o ban. HBO, Movie Channel, Showtima,
Descramblers, Converters. oic. Supplisrs Mst incluges.
$0.05 Cable Facts, Box 711-Ph, Pataskafa, Ohio 43062

SECRET CABLE DESCRAMBLER, Build Your Own Da-
scrambler For LESS Than §12.00, in Seven EASY Steps
Radio Shack Parts List Inchuded. Also FREE Descrambling
Methods That COST NOTHING To Try Send $10.00 Ta
Harnywhite, 2 Maslin, Baytown, TX TT520

DESCRAMBLERS Corwertars LOWEST PRICES. ONC
Concepts inc., P.O. Box 34500, Minnsapoiis, MM 55434
1-800-535-1843

CABLE COMVERTERS ALL MAJDR BRANDS info +
Orders 1-800-7TR2-D552. Frosway Inc. smp., PO B0GE
Burnawille. MM 55137

TOCOM and Tendh Test Chips. Fully Activeles L
550.00. Cable Descrambilers From $40.00. Ordars 1-800-453.
T0O0 knformation 1-213-867-0081.

CAMPERS & TRAILERS—NKITS, PLANS

CONVERT your TRUCK CAMPER INTO A MiNI MOTOR-
HOME. 60 page plans $29.00, dealorships available. Info
$4.00. Conroy Plans, B08 5 Diamond, Ravenna, Ohio 44266

SATELLITE - TV

FREE DETAILS! INSTALL IT YOURSELF| Complele sys-
feems, upgrades. Orbliek Satedlite Communicalions, Box 284-
b8, Bohemis. beew York 117160284 (516] 580-1292

SATELLITE TELEVISION DESCRAMBLERS Complste de-
taibed plans for homa construction by anyone. $3.00. Jansen
Elecirpnics. P.O. Box 25181-A, Seatthe, WA 56125

DEALERSHIP information $11, Kits, VW plans $§52
Maoteric, Temme-Haute, indiana. 47807 (812} 234-1120

FREE Catalog - Lowssl pricas world wide. SKYVISION,
2017 Collsgeway, Fergus Falls, MN 58537 (800) 134-5455

BULD ¥YOUR OWN - Travel Traller - Fifth Whesler -
Motorhome - Camper - Pickup Cower - Plans - Pattems - Kits -
Caislog §1. GLEM-L, 9152 Roseorans, Box 1BOURVY,
Ballfipwer, CA 90708,

172 TRAILER PLANS Motorcycle, Uility, Car, Gonstnue-
ion - Strong, Stresmlined, easily buill. Component Kits
g:::gh:l 00 (Relundable} Tag-Along. Box 15107, Salem,
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HINGE'S, 34", Black Colonial “H" 10-99 $1.45, 100-438
§1.25 Pair. MG, Box 28088, Zanesville, Ohio 43702

BOAT KITS - PLANS - PATTERNS - AMERICA'S LARG-
EST COMPLETE LINE - 8'7T0° - Powerboats - Sailboats -
Trimarans - Dinghies - Houseboats - Hydroplanes - Tunnal-
hulls - Duckboats - Cances/Strippers - Kayaks - Dorles -
DISCOVER no dryrot epoxy bosibuiding - HUGE ILLUS-
TRATED CATALOG $3.00 [Alrmail 3500), includes Fres
Epoxy/FibarglassSupphes Catalog - Book “Amateur Boal-
building”, $600 - CLARKCRAFT, 16-P Aguaiane,
Tonawanda, NY 14150

FUN, NEW Waler Ski Craft! Plans - $10.95 - Sk, 1818
Magarine, Austin, TX TET27.

BOAT PLANS - PATTERNS - KITS -Unsurpassed salaction
= T'/55' - Hydroplanes - Canoes - Kayaks -
Duckboats - Doras - Bassboats - Sailboals - Housaboats -
Quick/simphe Stilchenglue. Tremendous savings! 168-pags
DESIGN BOOK - 54,00 AIRMAIL Inciudes Fron “Boatbulid-
ing Supplies” catalog. GLEN-L, 9152 Rosecrans, Box 1804
PM1H. Balifiowsr, CA 90706, 213630-8258

EVINRUDES — NEW 1800 Bargains - Top Brands . _ ail
sires ... 5200 handling ... Scoti MeCulloch parts . .
Electra Marine, 610 Mamick Road, Lynbrook, New York
115683

ELECTRIC TROLLING MOTOR PARTS & SERVICE Fac-
tory Authorized Minn Kota Motorguide Pliueger Ram Shaks-
speane. Sarvice Center Unfimited Inc., 1440 Holland Road,
Suftalk, VA 23434 1-800-628-8181 24 Hr, turnaround,

10 RIGID body Infistable. Easily built from plywood and
polyethylens sewer pipa. Complele plans $1500, DMC, 7
Glencastle 51, Toronls, Ontario, Canada M4R 175

OUTDOOR EQLEPMENT

END HAND SKIMMING FOREVER Translonm your leal-
raks nel into an automatic skimmer. Fits any circular pood.
B0 day guasranise. $8.595 + 5300 S5+H. Skimz-l, 127 Wood
Ave, Staten ksland, N.Y. 10307, Dealer Inquiries Welcoma

ATHLETIC EQLEPMENT AND BODY
BLUILDING COLIRSES

BUSCULAR Body n s weeka!ll “Unigue™ 24 minute
programi Write: Kisha, Box 147, Depl A, Duguesne. PA
16110

BGGER, More Powsrful Muscles-faster!! Fres Booklet!
Universal, Box 65944, Detrodt, Michigan 48240

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT, Guar-
antesd, Cataiog 52.00 (Refundable). Camalat, Depl. 44, Bax
65, Bristol, Wisconssn 53104

ELECTRICIANS condui! layoul and banding simplified
NEW TOOL. Write: Turner Toal, 1388 Saratoga. Grover City,
CA 83433

SLIM JIMMIES, $5.99, no more expansie [ocksmiths, sasy
o wse A perfect addition to any professional loof S8 home
Business Sand chackM0 (o; Varnon Dist. X1 East Third
51, Sulte 553, M1 Vermon, NY 10550

“GO0OD" Screwdriving Bits. Complimentary catalog.
Shockey s, Box 24042-PM, Dayton, OH 45424-0042.

LUMBERJACK chain saw sawmills- power-fesd. Brown
Engineering, Box 40, West Posnt, CA 95355

STOP “TAPPING" YOUR TOILET HANDLE! This kil posi-
fvaly eliminaies Flappar Valve hangup and wasted water.
GUARANTEED! Send $4 to: Lee's Technology, Box 1224,
Dieita, Uteh B4E24

FREE ENERGY! Fupk-less Motors and Genarators. HEA
REP, Bowling Grean, MO BI334

WINDMILLS Waler Pumping Aermotors Catalog 32.00.
Tepper Company, 529 North Bedl, Ban Angedo, Texas 78803,
1-800-B80-327T

FREE WATER! Safaly recycie up to B0% of tha water used
In your home or business. Color diagrams and inatructions
$10.00. FREE WATER, 825 Wess, 100 South, Sali Lake City,
UT natid

CONSERVE water. Easy insiructions 3895 io; Kenn's,
2520 E. Yampa #5, Colorade Springs, CO 80908

SOLAR & ALTERNATE ENERGY

SOLAR ELECTRIC SYSTEMS! Panels, Equipment, Books.
Catalog 52.00! SUN POWER - TEXAS, POB 2788, Fresport,
Texms 77541, (408 233-8350

EXTEND POOL SWIMMING TIME 3 months Mot solar-
aconomical wood burning heater. $200.00 1o build. Plana
$10.95 Wilburn, Fte. #4 Box 280-C, Elwood, Indiana 46038

BEAUTIFUL Redwood Hol Tub,
ﬂmm&rﬂiﬂ.ﬂlu:i-h'nmlumm

SCOOTER PLAMNES. Childrens riding toys. Blpkane, F-15,
Triplane. Full-size plans $3.00 each. Scooter Pursuits
Box 5421, Dwitona, FL 32728,

UMIGUE Parch Swing Original Design, Everyons Loves It
$6.00 LSASE Jupinm, 101 Northcresk Bivd, Box 492
Goodbsttsvilla, TN 37072

hHmIThummmpmwm':m
sysiem! Flans §3. JPS, Box 36258, Greenaboro, NG 27408,

UNIQUE waall mounted FOLDING WORKBENCH. Sturdy3°
uﬁ'mmmm.-ﬂumﬁwmmm
§7.00 to: Piehl Enterprises, P.0. Biox 1520, Largo, FL 34640,

STOP GLARE maks your own mobile deflsctor. Might
Dirivers, truckers, boaters. Plans $4.95, Heima, Box 290364,
Keahou, HI 86739

BACKHOE Fits Garden iractor, works like big one. Full
scale TEMPLETS 524 65 RAZ2 Box 42, Broak, IN 47827

mmmmmxmmmrﬂm
plans and [Bistrated instructions send $8.95 to: Buildit, 2316
Delaware, P.O. Box 315, Bultalo, N.Y. 14218

DOGGIE-cat door. Build pansl for glass door insst. Plans
$6.95. Higgins, Bou 390364, Keauhou, HI BET3

WE DRAW plans by computr, from your shetchad design
$10%or samples. Tropical, P.0. Bow 3400, Hiskeah, Fla. 33073

HOUSE PAINTERS - Paint Rioller Washer Plans $4.00, Kits
$15.00 Cleans Paint Rodier in Seconds. No Mess. Sand To:
Eﬂfwmm.mms&mm.mmuum

1

SOLAR ENERGY, the power of the future is here now,
Free literature listing. BE|, Box 3265, Springlisid, MA 01101-
3295

GENERATOR Flashiight! Squeaze lever 1o activabe
$11.35. Deas Entevprises, 1373 Washinglon Avenue #BA
Dept. P, Bronx, NY 10458

HEATING, FUEL SAVERS

FREE HOT WATER Mod Salar Cut HW. bills 30% & more,
Easy o install in your hame. For plans & metructions Send
$65. 10: Tha Martn System, Box 189, Stormville, WY, 12582-
L]

PYC PIPE - SHOP EQUIPMENT: BUILD YOUR OWM. Balt
sandor, scroll saw. and more. 17 Plans 108 page Manual:
$13.95. NHU ENTERPRISE, Box 77-H, Otego, NY 12825

NEW! BUILD AMAZING LIOUID PISTON ENGINE from
pipe fitings. Easy plans, Free information, ABGO, Box 306
M8, Serninmry, M5 35478

CHILDREN'S Playhouse, & = 8'. Complets plans, instruc-
tions, materiad list. $10.00 Jarrco, Soite 555, 2958S
Morthwastern Hwy., Southhiedd, Mi £8034

SAFE PLANS!! (Guns, eic) Save Hundreds! Pravious
Wailding axperiemcn NOT reguirsd. Complste. 90 page
instructions, $20.00. DETAILS FREE! WAMCO, P.O. Bos
205-P, Paralta, NM BT042 ]

mnmmuﬁmmﬁp
pawered, 3 GPM at 1500 PSI. Plans $5.95. Parts, sccessories,

kits avaliable. Power Brigade, Box 21006, Columbia Heights,
MM 55427,

CHILD'S Outside Aciwity Cenier Plans 57955 7138
Dwarbom. Overland Park. KS 66204

DREAM PLAYHOUSE Fully detailsd materials list. Plans
inciuda roofed porch, figwer boxes. $3.95 Backyard Plans,
Box 12771, Tucson, AZ AST32

PORTABLE GARAGE] $4000-5200.00. Plans £20.00. Indg
$300. Flexible Shelter Systema, 117 Tumer Dr.

FULL-SZE PROFESSIONAL PLANS Catsiog $3.00. Over
200 plans for building fine furniture. Fumiure Designs, inc.,
CP-§1. 1827 Elmdale Ave., Gionvies, L BOD2S,

BANDSAW BLADES, Any Size Free [nerature, King Saw.
6541 Tidrwater Drive, Norfolk, Virginia 23500

STEEL, Aluminum, Brass—Sheot, Bar, Shop Supplies,
Plans. Write. CEl, RR1, Box 183, Cameron, IL 61423

4 METAL Cutting Lathe $118.25. Talg. 15048 Practor,
Industry, CA 746

SMALL FOUNDRY Furnaces, Supplies. Free (eraiure
Pyramid Products, 3738 South Tth Avenue, Phoenix, Arzona
B5041

LATHESHNDUSTRIALHOBBY FROM $345.00, METALS,
SUPPLIES, LARGE CATALOG $2.00. CAMPBELL TOOLS

WE OUTSHINE THE COMPETIMON. BUFFING EQUIP-
MENT AND SUPPLIES Calalog $2.00. Tyler Wood Compary,
P.O. Box 433, Dept. PR, Glervew, IL 50025

HOBBYISTS improve your LATHE with the ultimate tool-
|post systemi KAF, Box TA3C, 51 Joseph, Mi 49085, 51 5-429
TOSD

MACHINE Shop & RC Modeling Books. Catalog §1.00

Biue Ridge, P.O. Bex 538V, Hurricans, WV 25556
{304} 562-3538
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1000 WOODCAAFT PATTERNSI Fun, profitable, shop-
tesbed . Catalog + sample pattern $2.00 - Accents
(BP-81), Box 7387, Gonic. NH 03839

NEW! CONVERT LAWNMOWER ENGINE INTO RUGGED
COMPRESSOR. Quick, Eagy. No Machining. SASE Informa-
tion. Plans $10. Abernathy, S04A Trenion Ct., Hermitage, TN
R E ]

WOOD, WOODWORKING
e ——————,— . —
10 WALL CLOCK PATTERNS oniy $15.55; Send to: Toil
Enterprises, P.O. Box 3465, Staion B, Fredericion, N8,
Ganads EJA 5LT

5 erville, 5.0, 20453

SAVE Money - Build your own 577 wwing for porch or
yard. Eagy 1o follow plans, material list included, $5.85 JTC,
1332 Idiewild Drive, Tallohasses, FL 32311

BUILDING PLANS 180 designs and sizes BUUANS, STA-
BLES, QARAGES, SHOPS, CARPORTS, ALV. and BOAT
STORAGE, AIRCRAFT HANGERS, ROOF

directions material list and Bpprox. cost for catalog. Mail
45.00 to: Tevwn & Country Designs, Boo 2052, Coaur d Alens,
Idaho B3A14

KITCHEM countertops. Easy instructions by professional
cabinsimaker. $7.00. FREE table plan included. (DT, 107,
2B45-20 Stivel NE.. Calgary, Canada. T2E TAd.

AUTHENTIC covered wagon replica PLANS §18 85-KIT
$45.85 MELL'S, 1142 Birch, Cottage Grove, OR 97424

FVE UMIGUE, Iull size woodworking plans for fun and
profit, easy Instructions send $9.00 o: H & 5 Plans, Bax
12753, Ogdan, Litah BA404,

RECYCLING? Construct 4-bin recycling container, de-
signed lor indoors. Sand $4.85 for delailed drawings and
instructions. Pocono Designs, Box 145, Fresland, PA 18224

PLANS, BLUEPRINTS, PROJECTS

SAND And Shape Almost Anything. The Johnson Bail
Sander. Versatile And nexpensive To Bulld. Plans 5595
Johnson, 46 Bannet!, Wollforth, Texas 79382

SILENCE DRIPPY FAUCETS while waiting for the plumb-
or. Dripwiy sllances drips. Fits all tubs, showers, or faucets;
any shaps or size. SAVE WATER; silenced drops. Easy to
uso. Patentsd. Send $3.80 to: Pratique, Chiflenango, M.Y.
13037

HEW| SALTMINDER shows whan to add salt to wales
conditionar. No maditying, simple installation. Free info.
Waterbasier, Box 4483, Boisa, |D B3711-4483

DUST Your Venatian Blinds With Ease! $8.00 1o; Mazzill|
Enterprises. 234 Alblon Rd. PH. 11, Etobicoks, Onitana,

LANDSAILER PLANS - §15. Ses Advertsermani in Popular
Science. American Sand Yachi, 7154 Hwy, 101, Yachats, OF
97438

BETTER MOUSETRAP: A “roach motel™ for mice. Mever
have o see them. §5.85 for 5. Mouse Hole, 57 Sanchaz 51
#2Z, San Francisco, CA 54114



HOME BLUELDING & REMODELING

BEST KEPT SECRETS IN HOME COMSTRUCTION Cur
Bookiet'Workshests show how o save §1,000's on construc-
tion and $100's every year on heatingcooling. Layouts of
Amarica’s 10 mosi popular homes, Cosl analysis and maone,
$0.95. Blueprints available. Glen-Tech, 301 Union Avenue,
Box 314, Alloona, PA 16602

PLASTICS

ar==

foys, paris. Catalog, §1.00. Handmade, 1ET1IMB)L
Memphis, TN 38186-0713

CASTOLITE Liquid Plastics. Crystal clear, colors. For
casting, embedding. coating, fiberglassing, repairing and
reproducing with owr Modd Making Supplies. Catalog &2.00
CASTOUITE, Depl D1HPM, 4515 Dean, Woodstock, IL
80098,

N-GROUND SWIMMING POOL KITS ncluding 1 horse-
power pump and filter, Liletime Warranty, from §1.,83500
501-T58-5548 collect,

SHOP guide lor all Crafts and Trades 145 pages. §12.00.
How o read ihe Carpenber's Sguare $1000. Easymade
Quilting Frame $10.00. Change 30 into 52 00, Profit $10.00.
Guide, P.0. Box 56, Three Oaks, M 49128

TURN PICTURES INTO CASH Easy for beginnem. Booklet
Includes all the information you nead to gel slamed right
swwy. Satisfaction Guaranieed. Send $£300 H.CH, 379
Mewpart 301pm, Long Beach, CA 90814,

HOW o photograph wour pat{s) & perhaps siart a great
bussness of your own. Fres fact shaet. Viclor Baldwin, 68
Mo, Bristod #50P, Santa Ana, Calif, R2703

MODELS, MODELS SUPPLIES

PLAYS, SONGS, MANUSCRIPFTS

Catabog $5.95 Refundable Dismond Enterprises & Book
Publishars. Dept. PMMN, Box 537, Alexandra Bay, NY 13607
Phona: (B13-4T51TT

TOYS, GAMES, KITES, PUZZLES,
NOVELTIES

FANTASTIC Bubble Mschine Chilgren Lowe, 54.00.
Neison, BO28 Hwy. D.. Eaglariver, Wi 54521

MAGK TRIOKS, JOKES,
VENTRLOQLASM

ELECTROPLATING Textbook Ebsciroplate Maetallics
Mon-metalics. §14.95 Delails Free Tropls, Palm Bay, FL
I2006-D095

73,560 CATALDGS DIRECTORY. Sources For Evarpthing!
Listed and Described! $695 CATALOGS, Box 14707TAA,
Jdeckson, MES H236

- $100.00 DAILY Repairing Major Applisnces. Video Course
#mmﬂ!ﬂhaﬂmmmwm1m

BELT BUCKLES lor coing, SLones. jswelry moumings, ol
siones, clock works, Wholesale cataleg 25¢ Eloxile, Box
729, Whaatland, Wyoming 82201

LAMPE from old botiles Complete instructions §7.00
Returmn Resources. Inc., 524 New York Ave., Whilshall, PA
18052

COMPOSTER plans, Exsily bullt, $5.00. Alkin, Box 68510,
108 Thomas 51, Oakville, Ontano, Canads LEJ TRA

TOUCH Control - repair of convert any lamp. instructions
$2.00. Richards, Box 3401, Omaha, Mebrasks 63103

UPHOLSTERY TRAINING VIDEDS. Fres Brochure V.U E..
Box 128PMA, EI Verano, CA 554007 B00-§35-3403.

PEST ELIMIMATION Prolect Your Homa 55888 Obit. 4
Beminohe Ave., Dakland, N.J. 07436

“LIFETIME WOOD SWING" Vary Uniqus Easy Plans £2.00
Unigue Swings, 15900 Ruth Drive. Walker, LA TOTES

_FLAT RDOFS - SAVE T0% Any sire Modemn resnlorced
Acivlic systest. Easy, sate joolproot method proven 22
We manifaciure, consuil. instruct. Detalis: ROOFS,

. Box 2TB4PM, Lehigh Valley, PA 18001-2784.

CUT WATER USAGE TO BlM. Flush Toilet, Water Lawn
with MO Outside Water Complete Do-it-Yoursall
Plans + Casseftes §8 95 TFH, Box 801115, Santa Clarita. CA
913801115

BOTTLE cutling, ecoiogical, engoyable, practical Fres
brochure Ephrem’'s Bottle Works, Box 210, Cataract. W1
S4820

ABOUISH STRUGGLES. Aligners. holders, positionars,
working helpers. Hand bighténed gadgets, lestrated inlor-
mation  $300 (refundable). Act-Tec, PO, Box T1-KF,
Pangbum, AR T2121

ARTS, CRAFTS, SUPPLIES

“GETTING Started n Stained Glass.” §1.00. Whattemore,

CLOCK movermnents, componenis, plans, epoxy, prints,
door harp supplies, videos, stencils - ower 1500 items!
Wholesale calalog $3.00 (credited). Steebar. P.0. Box 483-P,
Andover, M 0TE21-0463

NEONW ART Home Study Course. FREE DETAILS. Hobby
or Start Busineds. Meon, 522 Mytile, PME1_ Arington, Texas
THO18

CLOCK WORKS, beading supplies, rockhound supplies,
Ibedt Buckies, cut stones. Wholesale catalog 25¢. Eloxite, Box
T8, Whaatland Wyoming BZ201

VENTRILOOUIST Supples, Insiruchon  Information
FREE! Dummy Catalog §2.00 Maher. Box 420-PM. Littiston.
Colorada BO160

FREE! World's Leading Movelty Catalog. 1600 Jokes.
Tricka, Science, Spors. Hobbies Johnson-Smith, FO0,
Bradenton, FL 34206-5500

§1,200.00 Cash Prize. Poams Wanted For New Songs -
Recordings - Publishing. Broacway Music Productions, Box
T438-PM, Sarasota, FL MITE

MUSIC INSTRUCTIONS & INSTRUMENTS

VIOLIN, GUITAR, elc, making malerials, accessories.
books. Catalog. $1.00. intarnational Luthiers Supply, Box
SB03GT, Tulsa, O 74158

ACCORDION Top Brands, Cordovos, Buy Direct Tramen-
dous Discounts. Trades. accepied. Free brochure. PM.
Accordon-0-Fama, 16 West 15h Stresl, New York, NY
10011, Phone 212-675-2089

ACCORDIONS, COMCERTINAS, Butlon boxes, fiw, used,
repairs, irades, credil cards. Castiglions, Box 405, Warren,
M| 48000, Catalogs 313-755-6050—B00-325-1832

HETRUMENT Kits! Build Appalachian end hammered
dulcimers, banges, mandoling, even harps, h
Fres Catalog. PM Hughes, 4415 West Collax, Denver, CO
BOZ04

STEEL DRUMS. Thorough natructions for making, tun-
Ing. $20.00. 317 Gth. Jupiter. Fla. 33458

HOBAIES & COLLECTIONS

MILITARY Medais Catslogue $1.00. 10 |ssues 5800
Vernon, Box 1560PM, Wildomar, CA 92585

GOLFERS. Space Age scorecand iMProves your Game &s
you keep score. Sand 55 1o: Scolchman, Bax 612, Windsor,
CO #0550,

FLAG CATALOG - U5, historical, imernational, accesso-
ries. §1 00 shipping. Browss 'n’ Buy, Box 504-M8. Bohemia,
NY 117160504,

DECALS, EMBLEMS, PATCHES

CUSTOM EMBAMMDERED EMBLEMS, PINS, DECALS.
Free CatalogQuoles. Fush Bkeich, Stadr, 57 Leroy 51,
NY.C.10014. (213) 929-2280

ANTIOUES, RELICS, INDIAN GOODS &
OLRIOS

FREE List to Serious Collectors. 300,000 indian Artitacts,
Spears. Pols. 50,000 Mingrals And Fossils. Caddo Trading.
Box 660, Murfreesboro, Arkansas 71358

STAMP COLLECTING

FREE Gift With First Purchase. LI S Approvals And Wam
List Servica. 20¢ for handling The Stamp Boutique, P.O.
Box 456, Madeson, M., OF540

FREE sample plus calalog JeMenes. 3430 Middiebel,
West Bioomfield, M| 48323

50 IFFERENT Oid U 5. between 1851 and 1839 - §1.00. Ed
Roush, Box 37, Mansfisld, Ohic 44907

PIAND Vides | Fres information. P.0. Box 15618,
Duluth, Geargia 138,
EDUCATION & INSTRUCTIONS

BECOME A PARALEGAL. HOME STUDY. FREE CATA-
LOGUE. B0D-362-7070 DEPT. LJ12T.

INVESTIGATION CAREER. Quick homa siudy, Become &
professional [800] 272-6680.

HEOH, COURSE WITH FREE VIDEDI MEONICS, BOX
4410, ARLINGTON, YIRGIMIA 22204

HONRESIDENT UNIVERSITY DEGREES. Bachelos's, Mas-
ter's, Doctorabes. Accredited, inaxpensive, fasl. Credit lor lile
expetience Fres sixisen page booklet. Dr. John Bear, P.O.
Box 826PM, Banicla, Ca 34510 1-800-835-8535

LOCKSMITHING, Univarsal School of Master, Cormpsgpon-
dence and Shop Trmning. Box 214852PM, Sacramania, CA
asaN

RAMESTHESIA, Aadionics and Dowsing, Books, Courses
and Equipment. Electronic Homosopathy Equipment. lllus-
trated T Page catalogue Fres (air mail 3 doltars) Established
owar 40 years Bruce Copen Laborastorses. Highfield.
Danehill, Sussex. England RH1T TEX. Tel-D825-790214. Fax
DB2%-THOOET Tobox BE245

PAND TUNING PAYS - Puano luning - Elecironic organ
sanicing Learned sasily a1 home. Free booklat. Miles Bryant
School, P.O. Box 19700, Sacramenio, CA 95818

POST OFFICE CLEAK-CARRIER TEST. Get ihe book on 1.
Wirrtien by & gy weho 100k the teal twice & scored 100°s both
limed. 30 day Money Back Guatantes $30 1o Briliant
Educators, PO Box 1858, Evanatan, |L 60204

LEARN Homoeopathic Madicing or Maturopathy from
Internationatly Accredited School, 1o Professional Diploma
standard, Other courses Distetics. Aadionics. Established
1961, Prospectus Free (airmall 2 Dolarars) BRANTRIDGE
FOREST SCHOOL Hightield. Danehill. Sussex. England
RH1TTEX. Telox 95248 FAX OB25-THO0ST, Tol OA25-TO0214.

OLD US. stamps on approval. Sherman, Box 15385E,
Philadaiphia. PA 19111

“IWVERTED ERROR™ + 100 Deferent United States, 50
with approvals. Luray, P.O. Box TOSB. Sever Spring MD
20807

TERMPAPER asssstance. 19,278 papers avaitablel 306-
page catsop—rush §2 00, Resaarch, 11322 Idaho, #206MK,
Los Angebes, 90025 Toll-Free Holline: B00-351-0222
[Calidomia: 213-477-8226)

INVESTHGATOR: Techniquesinsiruction 200 Pages. Box
5068, San Maleo, CA 4402

FREE Bargain Lists, No Approvals. Cook's, Box 1076,
Holland, Michigan, 45422-1078

1,000 Stamps. $2.95. Guaranised worth over $30 at slang-
ard cataing prices! AN-Ditteront. 55 countries| Monay back if
nol defighted. Approvals. Kenmore O0A-8T8, Milford, NH
02055

INEXPENSIVE complete sels. Approvals. Bods, Boa
145W, Willowdale, Onl M2N 558

OME! Two! Three! Ceni Stamp Approvals. RAegardiess
Catabog. Kloster, 4164 52nd 51, San Diego, CA 32105

FREE COLLEGE TAPE Extemal Degress BusinessPublic
Adrinistration Law Graduale-Undergraduate Financial Aid,
(BOO) 7590005 Extension 617, LaSalle  University,
Mandevilla, LA T0470-4000

PARALEGAL GRADED CURRICULUM. Approved home
study. Most affordable and comprehansive. 100 yaars of
legal fraining. From catalog (800) B26-9278 BLACKSTONE
SCHOOL OF LAW, P.O. Box 871448, Deparimaent PM, Dallas,
TX TS287.

(Continued on next page)
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EDUCATION & INSTRUCTIONS
from
“JET/GAS TURBINE HOMESTUDYT™ - Repair, overhaul
maintenance. American Jel School, Deparfiment PAET,
Dartyy, Montana 59629,

PRAY: Obey Gospal, Avoid Hell, 1127 NE Fifth 5t Dcala,
Fila. 32670

EURDTECHMICAL
HAWAN HATIOMAL PARK, HI 86T18.

MPROVE YOUR MATH - Easy manual! Send $1285
EduServe, 148 5 Dowlen #8653, Beaumonl. Texas 77707

DETECTIVE Home Study Course. Free lapel pin. cartitl-
cate, great fulume. Prolessional Investigator School. Depl
CP, PO Box 41256, Los Angobes, CA 90041

FREE CAREER GUIDE. Earn mom money with Sucoess
Proven Correspondence [Diploma Courses. Granton
Institule, 2634 Adelaide Street, West Toronio, Canada. M5H
1Y3

SCHOOLS
HIGH BCHOOL AT HOME, NO CLASSES, LOW MONTHLY
PAYMENTS. INFORMATION FREE. EST. 1857, CALL 1-800-

WORLD WIDE COLLEGE OF AUCTIONEERING, INC. (lor-
mary Asisch) Tern soon. Fres catslog. COL. GORDON E.
TAYLOR, Box 548, Dept 19, Masan City, IA 50401, 515423
5242

WITH treriyore puars combined ergenessng and patent

PATENT OFFICE—TOLL FREE FROM LS. AND CANADA
S00-367-T748 o wiip. MECHAEL | KROLL Regisierad Paten
Aftorray, LS. Patent registmlion #36,755; 171 Stilwed Lare.

Mew ‘b 11780 Cutsele USA (518) - 367.7TIT -
A {516) - BOR-2TET

INVENTORS! Can you patent and profit from your idoa?
Call AMERICAN INVENTORS CORP. for free information,
Sarving inventors since 1975 1-800-338-5658

REGISTERED PATENT ATTORMEY Donald A
Kettiestrings, 414 Hungeriord Drive. Rockville, Marytand
20850, 1-800-748-6218

INVENTIONS, sdeas. new products Wa submil o industry,
Call 1-800-208-1DEA

HEW TOY IDEA? Toy Co's need innovative products. Do
you have the nexi blogkbuster 7 CALL EXCEL 812-934-1200.

ACCUSEARCH Specializes in Thonowgh, Prompt, lnox-
pensive Paten| Searches. 1-800-999-5408

SERMOUS inquiries, call Davisan & Associates lor develop-
ment, pateniing and keansing assistance. Free information.
1-B00-67T-E382.

FREE protection forms and information kit ARiliated
Imwentors Foundation. 1-800-525-5805

REBLILD KUWAIT, All occupations. $100h. 51200/ day
Mo ncome ax: List of Amarcan companies hinng, applica-
tion, information, $3 95 Reconstruction Cleannghouse, Box
298, Wesiminster, VT 05158

FEDERAL GOVERNMENT HIRING NATIONWIDE. Otficial
governmaent publication explains what, where, how 1o apply,
pay, benefits. £200. US.A. Publishers, Box 1188, Farbom,
OH 45324

OVERSEAS, 1o §1,000 daily! FREE list. TINCPO, Box 585,
Dearbarn, bl 458120

EASY Work| Excallent Pay! Assambia Products Al Home
Call 50:4-541-8003 Ex1. 5008,

Homeworkns, Box G10PM, Lanoka Harbor, MJ 08734

REMSTERED PATENT AGENT Laurence Shaw, PhD
Physics Comell. Technical and non-technical products
Aaasonable rates, (BOT) 277-4908,

PATENTFIMDERS: the leader in prompl, probesssonal,
AFFORDABLE patent and trademark ressarch FREE de-
tails. PatentFinders, Suite 185, Mail Stop 30, 2220 N. Streat,
HNW., Washington, D.C. 20007

LEE'S PATENT SEARCHES, SPECIALIZING IN UTILITY
PATENTS, AFFORDABLE. 1-800-648-2066.

INVENTORS: i you have an invention for sale or beanse.
wrile for free bookiet explaining how we can help you
Kessler Sales Corp., C-5-F1, Fremani, Ohis 43420

I BELL coples of my own patend filing $49. Save Thou-
sands. David E. Lauber, PO Bax 1111, Hermando, Flo. 32642

OVERSEAS .. 530000 - £75000+. Fres Rapon!
Employmaent, Box STA0-AV, Lighthouse Point, FL 33074

AUSTRALLA WANTS YOU! Big Pay! Transporiabon! New
Employment Handbook—$3.00. Intemational, Box STI0-AY,
Pompano Beach. FL 33074,

U. 5. AND OVERSEAS JOBS Best opportunities now!
Jobs, Box 8308, Silver Spring, MD 20907,

WRITE A JOB WINNING RESUME. Sampies and instruc-
tions to help. Send $4.95 10: Emarsen information Service,
P.O. Box 523, Emerson, lowa 51533

ENJOY $100,000+ TAX FREE Rebuilding Kuwail. Employ-
mant Openings. Box 582534 Sall Lake City, UT 84158

EXTRASSE ... Assembling Al Home. SASE: SparstimeT,
Box 8145, Pittaburg, CA 84565-0145

NEED HELP Figuring 1ha Cosi of yout Adwertissmen??
Gl us gt 21 2-845-3167 or send us & FAX (212-586-5562) and
wa [l FAX Back with a Price Quote,

PATENT AND DEVELOP Your invention Registered Pat-
e Ageni and Licensed Professional Engineer. Send lof
FREE PATENT INFORMATION Every Invenior Should Have.
Richard L. Miller, 12 Parkside Drive, Suwibe-M, Dix Hills, NY
11T46-2879, (516) 4094343

PATENT IT ECOMOMICALL Y Free delails. Licensed since
1958 Ranar Associales, 2008 Fondulac, Richmond. VA
frocera
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MARKETED FREE PROTECTION CERTIFICATES. L~
consed Patont Devalopment Manutaciurers Aepresentadive,
Department P, Suite 3815 Woolwarh Building, New York
City. Now York 10278

REAL ESTATE FOR BALE . . Hunting & fishing retreats,
kaks & river camps. all types of wildermess proparties . Cail
o write for our MEW FREE CATALOG thou-
sands: of real sstats values nationwide! UNITED MATIOMAL
REAL ESTATE, 4700-PM Belleview, Kanaas City, MO 64112,
Ph: Toll Free: 1-800-866-1020.

FRAEE CATALOGES-TENMESSEE, GEORGIA, Homes,
Land, Businesses Plasss Specity State & Property Pre-
Tarred, COUNTRY NETWORE, Box J88PM, Gainemille, MO
B5E55-4E12. (417) BTO-4B02

HORTHERM IDAHOD. 5-10-20 ACRES. Beautilul Norihrwest
foresl and lake country. Hunting, lishing. recreation, ratire-
merl. FREE brochure. MATIOMAL  ASSOCIATED
PROPEATIES, 1111-ME Sherman, Coeur dAlong, idaho
B84, (208) GE4-8181.

APPRAISE YOUR HOME! Reduce cverassessments. Gel
masimum sales price, Complele manual. 1-206-250-6812,

WHY RETIRE TO FLA! Chvar hall of Morth Carolina retiress
camg from Florida-leam why! North Carolina golf & lake
homesites from only $10.900. Free literatune. 1-800-T68-
T358.

GOVERNMENT LANDS

GOVERMMENT LAND OPEN TO CLABM, 20 to 40 ascre
locations available for $20 governmant e in Alaska, Arzo-
ana, Mississippi, Montana, Nevada, New Maxico, Oregon,
Lieh, Wyoming. For complets instructions. maps, filing
Torms and tedephone hilpling send $20; or for mone mdorma-
thom sand 33, Public Lands Title, P.0.B, 2045-X., Ponl Angales,
WA SASEZ

REPOSSESSED & IAS FORECLOSED HOMES avadatde a
bedone mirket value. Fantastic savings. You repair. Also SaL
bailout propertes. Call (805) 882-7555 Ext. H-1706 for repo
lis1 your arva.

BUY IT WHOLESALE

BELTE, Buckies, Hai Tacs, Jeweiry, More. Complete lina
fast sallers. Big Profils. Compleis dealer sel up Color
cataiog §1.00. Anchor, Box 3058-PMA, North Providence, A1
o2ai

EARN MONEY seiling Gold and costume jowsdry, rings,
walches-Buy Direct 130% Below Retail. Catalog $1.00
Anka-PM, 40 Freeway Drive, Cranston, Rl 02920

400,000 BARGAING Balow Wholesala. Many Free! Ligul-
datsons . Closeouis  Job Lots . . . Single Samples. Frea
Defails. Bargainhunisrs Opponunites, Box 1409-A, Holtand,
Mighigan 40423

CLOSEOUT Jewelry & Crall Supples. (Catalog 25¢)
Aoussels, 107-1831 Dow, Arlinglon, MA 02174-7199

VACUUM CLEAMERS ' Discount Prices” New Rainbow
SEQG 05, Kirty, Filler QOuesn. Tri-S4ar, Panasonkc, Foyal,
Orech, Details: ABC Vacuum Warehouss, 8720 Burnet-PM,
Ausgtin, TX TETST. (512) 458-7843

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

INVENTORS: Call TLGI for free informationinsentors
MNewslsiier. 1-800-468-7200 24 hours/'day - USA/Canads

INVENTORS! Your hrst step is mmportant. For Froe advice,
call Aovanced Fatent Services, Washington, DC, 800-458-
0352

INVENTORS! Call IMPAC lor free information kit LISA
Canada: 1-800-Z25-5300 (24 Hoursl)

ACTIVE NEW DPPORTUNIST NAMES! GUARANTEED/
FAST DELIVERY] MIXED STATES! 200%10; 5000915, 1000/
525 DEALER'S CO-0F, BOX 536-PM, GRIFFITH, N 48310
1-800-592-8405,

FREE SAMPLE! OPPORTUNITY SEEKERMLM MAMES.
WRITECALL 1-4{B00-620-TD60. VENTURE-LP, BOX 3136,
RIVIERA, AZ 85442

LEARN how to oHer your imeention lor sale or license. Fres
booklet putlines proceduras. royalty rates. requirsments
Kesstor Sabos Corporation, C-5-IW, Fremaont, Ohic 43420

INVENTORS- Eureka Solutions infernplional Gets Resulis
o Your Maney Back! Call 1-800-868-3255 For Free Informa-
tian.

INTERMNATIONAL. Spaciafies—Amarica’s Technology
Store. A2 Box 4. Hemin, Winois 62848 Mo charge to
Inwenions.

MAKE Rubber Stamps. Highly Profitable Free details
Swmper, POB 22808 (GX), AX Tampa, FL 23823

PRINTING PRESSES, RUBBER STAMP
OUTFITS

RUBBER starmp supply catalog. 51.00 deductible first
arder, Star Stamp, 1720 M. Marshfield, Chicago, 60622

BARCO Type Foundars. Type and Aubber Stamps cals-
logue, Mall $2.00 refundabie on firsl order. P.O. Box 1001,
Bensanville, 50106

GOVERNMENT HOMES from $1 (U repair). Definguent tax
property. Repossessions. Your amea (1) B05-887-6000 Ext
GH-20024 for current repo st

TYPE for printing and stamps Calslog $2 00 deductible.
Quaker City Type, A.D. 3, Box 134, Honeybrook, PA 19344

PRINTING Pressss. new and used supplies List §1.00-
Tumbaugh Printers Supply, Mechanicsbyrg, Penna 17055




GIFT SHOPPING

GREAT GIFTS! ESTINCTIVE GIFTS! Send §1.50 for cata-
hog refundable with first order. Wilmart Enterprises, Inc., Box
348, Wiashington, Indiana 47501

DISTINCTIVE Gifis by mail. For free catalog. wrile:
V. Butler, 176 Elm Avenua, Mount Vemon, New York 10550

MUSICAL BABY BOTTLE BASE MBBE plays relaving
mmmmmbﬁumm.omim.
Free details write: MBBB, B0T1 ingleside Wy.. Sacto, Calil.
25828

TECHNOLOGICAL BREAKTHROUGHN!

WATER Powered Waitches! Shaped Like Beer Cans!
Styles awailable - Bud, Bud Lite. Busch, Miller Lite, Millar
Ganuine Draft. Send 51985 + 5200 P&H lo: Audra
Enterprises, 51960 Audra Dr., Elkhart, IN 46514,

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewslry, Gold Testh, Rings,
Diamonds, Walches, Silver, Platinum. Mail Arbcles Today.
Friee gift with information, Chicago Gold & Precious Metals,
10 South Wabash, Dept. 1258, Chicago. S0603.

TAKE NO CHANCES. Deal with oldest, most reliable firm
in old gold business. Established in 1934, We buy Gold,
Silver, Platinum, Diamonds, Highest Cash. Free Informae
tion: Rose Industries, 25-A East Madison, Chicago 60602

ROLEX PRESIDENT/'SUBMARINER Exact Replicas. High
Quality, Low Price. Brochure. 1-800-553-4334.

AMATING Pairiod ws Scud quartz walch, mens or ladies
$56.95 plus §5.00 shipping and handling. H. G. Laumar, P.O,
Box 16821, Frant Royal. WA 22630

CASH FOR GOLD, JEWELRY, DIAMONDS, SLVER,
CONNS. Fast, fair, confedential. Mail iterns today. Check by
refurn mail, 0.C. Gold, 12522 Brookhurst, Garden Grove, CA
92640

PROFITABLE OCCUPATIONS
e e e
PLASTERCRAFT ... Profitabde Home Business 3000
Molds Available. Details. Lynnatte, 5251C Mantpark, Mentor,
Dby 44060,

FREE information Starter & Alternator Rebuilding. Box
422, Seymour, TN 3TEES

FREE Brochures. Repair Air Conditioning, Refrigeration.
Gas Healing. full instructions. Dooloo, Inc., 11252
Goodnight, Dallas, TX 75229,

MAKE MOMEY N SPARE TIME. Earn generous commis-
SS0nS a8 & subscriplion representative for leading magarines.
Fior free details, send this ad with your name and address to:
POPULAR Dept AB-S, 250 W. 55th 21, Mow
Yark, NY 10018

SALESMEN-DIST.

MAKE EXTRA MONEY DURING YOUR SPARE TBME! Eam
weakly commissions showing ourexcitng line of Calendars,
Pens and other popular Advertrsing Gifts. Prompl personal
sarvice from AAA-1 firm, Our 82nd year. Mo experence
necessary. Mo invesiment or Collections. Set your own
hours. Full Time Potentiall Write to: Richard Lowe,
HEWTON MANUFACTURING COMPANY, Dept. ME20725,
Mewlon, lowa S0208. 515-792-43348,

MANUFACTURER of exclusive alectronic product needs
salesman. Pairick ®olay, 4498 4%h St North, S
Petersburg, FL 33709

SINESS OPPORTUNITIES

IMPORT-Export opportunity, profitable world-wide, mail
order business from home, without capital. We ship plan for
no risk examination. Expernence unnecessary. Free Repar.
Mallinger, Depl. K2700, Woodland Hills, Calilarnia 81367

LEARN 1o CleanFapair FAX MACHINES. Huge new mar-
ketl Eam $65hour. No axperence necessary. Free details
call 1-800-537-058% or write fo; Viejo Publications, 4329
Fountain Avenua, Depi. PMFX, Los Angelas, California
S0029,

225 DAILY “CHROME PLATING™ Autc Parts, Moborcy-
cles, Inexpansive, aasy, (Free) information: Chrome Plating,
Box 2285, Waldorf, Maryiand 20604

$500 In Your Mailbox Mext Week Home Paycheck Pro-
gram. Write: GCI, Bax 1430-{PMX), Woodbridge, VA 22193

LANDSCAPE MAINTEMAMCE name your incoma. Grow
fast, Guarantesd. Manual tells how. Send $10.00 Consumar
Raesearch, P.O. 161, Porterville, CA 93258-0181

$300 Daily| Taking Phone Orders For Opportunity Publica-
tions. 1-{B00-E34-8092, X29T79.

$500 Plus Wieskly, Possible, Processing Mail, Fres Info,
Send SASE to Blackhawk Enerprises, P.O. Box 1447,
Mediord, MJ 0BOSS.

VINYL'S where the monay k! Prolessionally repair, recol-
or furniture. Quick, easy. Two $20 jobs & day eams you
$1.000 & month. Homes, cars, offices, restaurants. Start
saming in & Yew days. Details free. VIP, 2007 Montrose,
Chicago BDB18.

START A Milion Dollar mail order business. We drop-ship
2055 best selling products. Lowes! below wholesake prices.
immediate delivery. Spectacular home busingss opportuni-
ty. Free Book. SMC, 0401 De Soto Avenwe, Dept, 20-32,
Chatsworth, CA 91311-4991.

54,000 WEEKLY halping Undted Siales government. Mo
auparience. DETAILS 1-813-620-5473.

$25.00/POUND PAID For Scrap Alumdnum ¥ [YES. .. . Frea
Details] Write: Ameriscrap—Ph8591. Alexandria Bay, New
York 13607-0127

EARNINGS Unlimited! Masl Our Burglar Alarm Adveriise-
ments From Home! ABM Merchandising Box 58314,
Chicago. Binols BME5S3

FREE POPCORN SAMPLES! 56 FLAVORS! T5% COMMIS-
SIONS! 1,000°8 LEADS| 1-800-837-4434|

PROJECTION TV Commericial Cuality Lenses, Screens,
Cabinet Flans Direcl From Manulacture Since 1976, £2.00
Giant Screan TV, 4748 Pine lsland Ad., Dept. PME, Matlacha,
FL 33608. Phone B13-283-0313,

2X4 LAWN FURNITURE. ATTRACTIVE. EASY. PROFIT-
ABLE. DETAILS §1.00. "LUMBERCRAAFT", POB BTPMAS1,
TOWANDA, PA 18848

96,0007 APPLIANCE SERVICING! COURSE, FREE VID-
EQ! APPLIANCE, BOX 4410, ARLINGTON, VIRGINLA 22204

“MOMEY Brokerage” Lucrative! (Free Booklet), Sourcas,
PM-B Box 291332, Davie, FL 33320

MAKE YOUR DREAM COME TRUE. EARN 60,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM, CALL TOLL FREE 1-800-826-8523 (US/
CANADA) OR WRITE: THE GLASS MECHANLX INC., 10170
NW ATTH 57., SUNRISE, FL 33351

RECYCLE METALS. MO, NOT BEER CANS! Easy 5458
weskly! Free information. Recycler, Box 1214, Franklin,
TH ITOES-1214

HYDRAULIC JACK REFAIR MANUAL, CATALOG $10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TES20-4157

PLAMNO Tuning quickly learnad with home study courses.
Owploma granied. American Tuning School, 17050 Tetfer
Dwive. Maorgan Hill, Calid. 95037,

$40,000 ON 14 ACRE! Mew Hydroponics - inexpansive,
pleasant, practicall Free information. Robin's. Box 1214,
Franklin, T 37065-1214

AUTO BATTERY RECOMDITIONING! (EASYY. EARM
HUNDREDSS WEEKLY!! TRADE “SECRETS" REVEALED!
(FREE) INFORMATION! BATTERY OUTLET, BOX 3300PM,
HICKORY, N.C. 28803-3300.

MAKE Hignh Profit, Hot Sefling License Plates, Signs
Vecumagic, POB 24986 (GC), Tampa, FL 33823

BIG MONEY REFAIRING AUTD WINDSHIELDS. Supplies
and Information. Grubbs Glass Patch, P.O. Box 243,
Monticlle, AR T1855. 1-800-243-2213

BUMPERSTICKER Printer. Cheap, simple, portabie. Free
details, Bumper, POB 22791 (GC), Tampa, FL 33622

$500.00 HOURLY Taking Pholographs For Me! Mo experi-
ance needed. Free Aeport call recorded message: (303) 674-
8155

§200 - $500 weekly - AT HOME! Mo gimmicks - Details
FREE! Homeoworkers-B, Box 32357, PBG, FL 33420

GET RICH!! Secret law smashes debts - brings Cash,
Cradit!! FREE report!! WealihkitB, Box 32398, PRG, FL
33420

§300.00 PER DAY for MAILING LETTERS! Detaiis FREE!
Moneymakers/B, Box 32368, Palm Beach Gardens, FIL 33420

MAKE $50HA WORKING EVEMINGS OR WEEKENDS in
your own electronics business. Send for free facts. MJEP
Industry, Box 531, Bronx, NY 104610208

NO BULL! Explosive new homebased business. Raal,
legltimate. high profit opportuniy. FREE details. Vierture,
1604 13th Plara, Lynn Haven, FL 32444

1000% PROFIT! Publishing And Marketing Your Own
“How-To" Reports. Free Details. Diame, Box 25, Cartierville,
Monireal Canada H4K 204

RECORD VIDEOTAPES ... At Home. $5000 Monihly
Poasible. No Pornography. Frea Details. Write: GMS Video
Company. Dept. 17, 210 Lomna Sguare - #1683, Birmingham,
AL 35216

MAKE BiG MONEY REPAIRING CRACKED WINDSHIELDS &
Plate Glass. Up to $75.000 yearly! Call TOLL-FREE USA &
Canada: 1-800-321-2587 for valuabla demonstration video
and FREE report. Glas-'Weld Systems. Box 57550, Bend, OR
oA,

LEARN Sewing Machine Repairing Men, Women
Lucrative Profits. Gresslin Correspondence School, Box
5104, Spencer, lowa 51301,

VENDING MACHINES. Mo selling. Routes earm amazing
profits. “Big Catalogue FREE." Parkway Corporation, 1830
PMB Greenspring Dvive, Timonium, Maryland 21093

NEW! GROW EXPENSIVE PLANTS, SELL FOR 2,000%
PFROFIT. Free information. Growbiz, Box 306-M3, Seminary,
ME 39478

TAKE PICTURES for profil. Camera Ventures. Box 771,
Lamar, CO 81052

MAILORDER Books, 1.000% Profit. Selectco, Box 1140,
Clearwater, FL 34617

$500.00 FROM ONE SACK CEMENT! FREE Picture Proof,
BRINCO, Box 1092-M. Hesperia. CA 92345

§1604 MONTHLY Buysell used cars {spare-timej FREE
Detaits, Autonet, 507 Oak Drive, Friendswood, TX 77546

BIG PROFITS! REPAIRING WINDSHIELDS and plate
glass. 70,000 yearly, Call 1-800-441-4527 for FREE details.
Glass Technology, Inc., Dept, 82, 434 Tumaer Dv., Duwrango.
GO 81301

14,547 HONG KONG-TAIWAN Products Cheap. Small ots.
Some samples free. Harbor, Box 1719PME, Yuba City, CA
i

LET The Governmen! Finance youwr small business.
Grantaloans 1o $500,000. Free recorded message: TO7T-449-
BB00. (KZ3)

£292.00 From Square Foot Plywood. [Huge Demand)
Proof  §1.00. (Refundabka).  ‘Wioodwin,
Bridpowater, Mass. (2324-2299

BECOME A REAL ESTATE APPRAISER, HOME STUDY.
EARN PROFESSIONAL CERTIFICATION, FREE LITERA-
TURE. B00-362-T070. DEPT. RINZ7

§1,000 WEEKLY MR TOOL REPAIRING. Insiructions,
Parts and Tools Wholesale. Free Detaits. Box 534, Wichita
Falls. TX 76304

$400.00 DAILY from your telephone angwering machine|
Newar talk to aryone! CommTech-B, Box 32398, Palm Beach
Gardens, FL 33420,

$1,000°S POSSIBLE, FREE. Stamped snvelope: Progress,
Box 93248, Los Angeles, CA 90083

OPERATE HOME BABY SHOE Bronzing business. Poten-
tial unlimited! Kits, Supplies, Store Displays. FREE informa-
tion, 18136553135,

MAILORDER OPPORTUMNITY: Start profitable home busi-
ness withow! experence or capital. Infermation free. Mail
Order Associates, Dept. TB1, Montvale, MJ 07645,

MAKE HOMEMADE BOOKLETS. I've sarnad $187,000
wilh mine. Free information, Falcon, PO, Box 5320,
Sevierville, TH 37864

MAKE 515000 MONTHLY! Easy Me investment
MeDowell, Box 5529-A, Diamond Bar, CA 91785,

SUCCESS can be yours! DISCOVER SEVEN PROVEN
ways 10 acquire GUARANTEED Financial Success. Free
information. Send §1.00 for Postage. 150 B-3 Braly Drive,
Summaerville, 5 25485

HOME Assembly Work Available! Guaranteed Easy Mon-
wy! Frea Datails! Homeworker, Box 520, Danville, MH 03819,

§1,000,00 a weak possible. Invest only $150.00 stan your
own landscaping business, Details $10.00. Images Concepts,
PO, Box B372. Grand Rapids, MI 49518

GET FREE MOMEY! Private grants. Foundation gie-
aways. Loans Milions awvailable. Sources. Box 5529-A
Diamaond Bar, CA 91785

CHANCE of 1 Giw figures, six months, $90.00
5,245, Box 14231, Datlas, TX 75381

(Continued on next page)
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BLSINESS OPPORTUNTEES
from
S5000 Pius Monihly| From Government's Best Kept Money

Making Secret, The Disability ConsuBlant. Advanced Pay,
Froa Travel And More. Free Bookiel, 303-T88-1111.

TYPEETS - Hand Addresaing. 3500 Weekly Posaible! Write:
National, Box 104 - P, island Park, New York 11558,

$500.00 PLUS DALY every housshold & business a
potential customer. JDS., PO, Box 18108, Milwaukes,
Wisconsin 53218 §4.50 S8H

MAKE $1000°8 biying/sslling suctioned wehichs. (Fres|
details. SASE to: LE. Company, POB 521, Giasgow, KY
4142

$507T WEENLY “MAKMG HOMEMADE BOONLETS".
Easy, lnexpenshva (Free) Iinformation: Bookblr, 2400E
Kisindale, Tucson, AZ B5T19.

Wall Piaques. Easy. Free Detadls. Marganna, Dep. M8, 2252
Brittan, San Carlos, CA 94070

FORATY-TWO MONEY MAMNING REPOATS. obiain any
eradit card, Frea travel, borrow money inberesl free. Send
$0.95 to: P. Howard, POB 8186, Miami Beach, FL 33119

EARN $500 WEEKLY maifing letters. Froa Dotails. Omega.
Box 4308-A_ Wes! Covina, CA BT,

FREE MONEYMANKING OPPORTUNITY CATALOGH Exciu-
sive Homebasad Maliorder Methods. Reconding 1-304-372-
9560,

BATHTUB REGLADNG, produci sales, sanvice and train-
img. Cadl Linique Coatings Corp, [404) S45-0072.

S1807 MONTHLY + Markeling new Haalth + Waight Losa
products infopk $5.00 (Refundable). MB., 2434 South
Gordan, Alvin, TX 77511

JOMN SUCCESSFUL BEGINMERS PROSPERING N THEIR
OWH BUSINESS AT HOME Free Detsils Jschkson
Entarprise-MP, 11 Cantar 51, Newporn News, VA 23806

INTERESTED

M CLASSIFIED ADVERTISING T
READ POPULAR MECHAMICS Latest Edition of “TIPS ON
HOW TO MAKE MOMEY THROUGH CLASSIFIED ADVER-
TISING™. This informative 24-Page Booklet Will Show You
The Do's And Don'ts of Classified Advertising And How You
Can Maka It Work For You, So Order Today. Onily 1,00 Pius
Youll Recee A £3.00 Coupon Refundable With Your First
Ordar. Sand To: POPULAR MECHAMICS Dopt.

5G, 250 W. 55ih Streed. New York, NY 10018

GET Rich in Mailgrder Selling Simple information. Free
Dwtaits, Opportunity Unlimited, 8127-PM Maple, Fairchiid,
Wik 839011

HUMAN PERFOAMANCE BREANTHROUGH BFREMGS
WEALTH, POWER, SUCCESS| GUARANTEED! Personal
Developmant, Box 177448, Plantation, FL 33118, 1 (B0D) 552-
1908

ASSEMBLE PRODUCTS AT HOME. Many opporiunithes
paying High Weekly Profits presenily available wilhoul
Invastmant. Wiite: Businesses-8, Box 9008, Baldwin, New
York 11510-6008

BECOME s HIGH PAID HOUSE-BUNLDING INSPECTOR
[No Licensing Regquired) Make 51,000 Weekly. FREE LES-
SOMS. B501-88 Pasadena Boubevard, Hollywood, Florida,
1024

MM#HW jeerniry, housshold and gifl iterme.

$2.00 brings emciting catslog - refundable. VANDOREN
WHOLESALERS, 1500 Empire, w-mr WY 14580-1934

NDOOR PSTOL CLUB - Start your own profitable niche
businesa. Learn from the experts. Sand loday lor siep-by-
stap copyrighled manusl, $46.95 Check or MO payable to:
THE PROGRAM c'o Inmer Circhs Indoor Pisiol Ranges of
America, nc., P.0. Box TET, Mediond, N 080550787

SBO00 MONTH, HOMESTLY, FAIRLY. Personnal, S04A
Tranton Ct, Hermitage, TH 37078

MPORAT, mail order opporiunity. 35mm camaras from
$1.00 up. Samples avadlable. $5.00 to: Homers Gift Warid,
411 5. Johnson Ave, St C, E Cajon, CA 52020

MONEYMANING OPPORTUNTIES
5235 DALY “CHROWE PLATING™ Auto Paris, Matorcy-
cles, Inexponsive, Easy, (Froe) information: Chroma, Dept. A,
Box 2285, Waldor!, Maryland 20604

NCOME DISCOVERY. Famous PhD, scientisl reveals
high income discoveries anyone can use 10 achieve weallh
Frea incts. Lewis, 5818 Ponla Varde, Pensacola, FL 32507

FREE CLASSIFIED AD! Reach 50000 prospacts. Mational
circulainon. Choose from 40 catagorms bor
tha haghest sales results. Free detalls) Classitied, Box S64-
B3, Pubiman, WA 93183

HBGH Profits With Custom T-Shirts And Caps Transher
machines, supplies. Press, POB 22800 (33), Tampa, FL
13823

HOMEMAILERS. neaded| §1,0008 monthly. SASE: Lintal-
1P, 50 East Shuman, Suite 200, Napendile, IL 60583

ADVERTISE Froe. 21,300 magazines, Newspapera, Radio
& Tolgvigion 5595 Directory, Box 1448TH, Redoak, GA
a0aT2

1997 MONEY MAKER'S DMRECTORY. Mosi comphlets
directory aver, lists 100's of sounces for making big money,
sacuring koans. grants, credit funds, stc. Send 510 to: Azoth
Entarprises Diractory, 123 W, Hampden Ave  Suite #238,
Englewood, CO 80110

TOYS Money Making Opponunity. Send SASE for infor-
mation io: Aey Toys, P.0O. Box 665, N Andover, Mass, 01845

#1 MOMEY Maker Spare Timal Mo salling! Na inventory!
Publicly documented income to $20,000 in seven weeks!
Frea audio cassetie and report veal everything! Wrile: Real
Money, 206-KPFM North Signal, Ogal, CA 83023

AARDVARNS DON'T START THEIR O'WN BUSINESSES
80 they don't go bankrupt, but people dol Bafam you men
THIMK of starting a business, call for a froe message 1-800-
B35-TRA

MALORDER-MILLIOMAIRE, ADVERTISMG SECRETS:
FREE MEWSLETTER, 1408 South Washington, Baeville,
Texaa TE102

HEW! Make $800 weakly-iullpan tme. immediate cash,
low overhend - Free Detads. Aimons Associabes. 4835 M.
O'Connor, Ste. 134-388, Inang, TX T5062

BUGGED? PHONETAPPED? Learn how You can make
Big Money in Electronsc Countersunmillancel immansaly
interesting, axciling profession. ‘We provide all training!
FREE Owtaits. 1-800-T32-5000.

YOUR ANSWERIMG MACHINE can make you rich! Amaz-
ing recorded messspe reveals details: (813) BES-G4ET,
anytima.

AMATING PROFTTS GROWING RARE FOUR-LEAF CLO-
VERS! Fres Sampie. Linkoa, HCA31 Box 904, Jaspar, AR
Tasa1

GET PAID for something you do and others already do.
{813} BS52-E800

GET PAID HUNDREDSS Weekly, Clipping Coupons For
Marketing Company. Starl Now! 1.805-081-1829

SUCCESS] MOMEY| POWERI YOU CAN HAVE IT ALL!
Frea information. Sucoess, B37 2Tth Avenue, San Francisco,
CA 34121

“MEVER BUY STAMPS AGAINT Maude's, PO, Box BZIM,
Jonesville, VA 24263
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FREE DEMO VIDED shows amazing new, sasy-io-use
systern for engraving/canving any custom design on wood,
glass, medad, ceramics, stone, porcelain, bone and most
othar surfaces. Call Paragrave Corporation toll-free at (B00)
B24-Td15 or (BON) 225-8300,

AMATING profits! 33 home monsymaking secrets re-
vealed, Detsils. Lacal, Box 11, Vinebuwng, CA 54870011

ADVERTISE FREE in 21300 Magazines, Mewmpaper,
Radio and Taleviskon Stations. Guarentesd! Dimeclony $5.95:
FREEADS, Bom 14107TDA. Jackson, MS 30238

EARM 3500 WEEKLY mailing letters. Fres Detalls. Omaga,
Box 4206-AM. West Covina, CA 51781,

$430.00 FROM ONE SACK PLASTER. FREE Detads
Marganna, Dap. MBA, J253 Brittan, San Carlos, CA 54070

WINNING IS THE DMLY THING! How To Win Al Horses|
Cards! Pool! Write For Free inlo. Southbowne Assoc., 3900
Crown Road, Box 16555, Atlanta, GA 30321

SOLVE your money Problems! Earm §1,00000's. Send
wmcnmm B333 Knowwille Ad.,
Napa, CA 4558

MAKE HUNMDREDS WEEKLY with your Computer. Money-
back Cuarantes $7.05 plus 5200 Shipping & Handling.
Conoepl Marketing, Box 1230, Hudson, IN $6T4T

“ENGHT QUICK EASY WAYS TO MONEY". For repor send
$6.00 to. Wallinglon, KA, P.O. Box 62TS8-A, Loa Anpedas,
CA DO0E2.

KMOWLEDGE is power ! Educsts yoursall on sl sspects of

1071 Businssses (o st i your roke, Willlams Pisce #102,
253 Jeferson, Kansas City, MO 84111

“GET FREE POSTAGE STAMPST™ Hall's, P.O. Box B41C,
Jonesvitle, VA 24263

MELLIOMARE Mailonder Expert Reveals Money-Making
Secrets. Free, saciting hour cassetis: Mal Powers Mo,
Holiywood, California 91608

BEENEEFIMG EQUIPMEMT Free Cataiog. Bes Farm,
Rourts 1 Dept. 77, Morevian Falls, NC 28854

‘GROW Hair 4 months. Mew Discovery! Box 1213-C. Makaii
1299, Philippines.

HAIRPIECES Save § Write Perry King, 2730 Octavia 5t,
San Francisco, CA 84123

OF INTEREST TO AlL

AMATING high-tech water powerad watch! Transpanni
cass and sfrap, quartz movement, for all ages $10.95
Avignon, Box 28708, Austin, TX TETS5-0708

UFE CARD could save your lite! FREE Information-send
SASE - Aca Markating. Bax TT2-M, Granite Quarry, NG 28072

FREE PRIVACY CATALOG. Cash income opportunities,
Hiding assets. Secret loans. Mew |dentity. Edan, Box BA10-
PC. Fountain Valley, CA 52728,

ROACH TRAPS. Enaily, quickly made. EHecive. nonboxic.
Directions, $5.00. Aoach, P.O. Box T582-M8, Jackson, M5

WHAT is the unpardonable sin? is this the snd of tha
Gentile age? Will the Jewish people go through another

holocaus!? For Free brochure write to: Feverend Arthur
Bradiord, 720 Chnalend St, Brooklyn, NY. 11208
OUR NEXT AVAILABLE ISSUE:
OCTOBER 1891
ORDERS MUST RBE RECEIVED BY
AUGLIST 5TH
OM BALE DATE: SEPTEMBER 10TH
STOP THEFT LOSS in Ona Minute with Pocket Lock Strip

$400 Rsymond Enterprises, 2604 Elmwood, Suite 148,
Rochester, NY 14818

PIHHTmpH:TMI.DIpL 124, POB 85, Kanswn, HI DETI0

GOVERNMENT SURPLLIS

DAUG AMD SETURES: Buy Dirl Cheap! Cars, houses,
boats, computers: Seizunes, Box 4308-A, West Covina, CA
§1Te1.

GOVERNMENT seired vehicles! Buy dit cheap! Your
areal Fres information hotline. 1 (50) 452-0055, extension
8801, 24-hours.

GOVERNMENT AUCTIONS DIRECTOAY, ANY STATE
For mome information, write: Jos Wisike & Asscciates, Box
24108, Appha Valley, MN 55124,

LOANS BY MAL

LOANS GUARANTEED! wﬂmu immadiate
placemant. Masiorcard-no parsonal savings deposit m-
quired. Counsalors on duty. 513-438-2555 Ex. 183

DO YOU MEED ADDITIOMAL INCOMET FREE DETAILS!
Megabuchks, 50 Horsenden Foad, New Paltz, NY 12561

LOANS BY MAL. Free Application. Ouetzal Co. Dept.
PML, Box 537, Walla Waila, Wa 55362

MOMEY FOR YOUR PHOTOS. Detals 5300 3D
Enterprisas, 150 Wesl Main, Swiim 317, Wabater, NY 14580

BECOME A MAILORDER SUCCESS! Exciting book will
change your lile. Write- Lindsey's, Bax 209, Jacksonville,
North Carofina 28541

MOMEY Froblems? Free Book describes Loans, Cash,
Gevarnimenl Grants, other benafits, svallable o mdividusis.
Write: Associates-AN, Box SO0, Baldwin, New York 11510
2008

{Cortinued on rexd pegs)



LOANS BY MAL
m
LOAMS! LOW PAYMENTS, Any purposs ... 1-800-535-

8511. (Ewxarmple: $5000 Personal approximately $155/
month). VisaMasterCand.

BORROW $100 - $100.000! Fast! Confidentiall Glendaks,
Box 260279, Plano, TX 75026 - 1-800-444-6599

BORROW $500-5100,000,00. 9% Eligibla Ovemight Ser-
wvice 1-800-441-3012—24 Hours.

BORROW $300-5100,000 By Mail'! Free Details! Write:
THE, Box 1068, Clearwaler, FL 34817

BORROW BY MAIL Get 3500-5T5.000 Quickly. MNearly
Ewaryone Qualifies! Sand for Free Application. MJP Industry,
Box 531, Brona, MY 104514053

FEDERAL Loans for small business Mow Available 800-
TITE342 for fres datails.

BORROW 350,000 “Fasi”, Any Purpose, Guaranteed,
Capital, Box 561358-PM, Charlotte, NG 28256

BORROW $500-340,0001 "Ovemight’ on Signature. Keep
indefinitety! Action, Box 5488-A, Diamond Bar, CA 31765

CONSOLIDATE YOUR DEBTS] Start a business. Barrow
$500-5550,000 mow! 1-404-465-CASH,

MONEY PROBLEMS? We can heip! 20 differen! Financial
Programs. including loans. Bad Credit OK! 513-438-2555
Exl. 183

BORROW $500 - $40,000! “On Signatun!” 97% Eligibla!
Free Application: National, Bowx 7627, Long Beach, CA B80T

BUSINESS-PERSOMAL $500-55.000000. All sligitle.
Quibck. Confidential. Request free applcation. Write: JOP,
Box 430, Botkins, OH 45306, Call (419)989-1338

CREDIT FIRST AID KIT, Detalls £2.00. Shields Exchange,
TOT Aztec Drive, Independence. MO 54058

‘DEBTS? BILLS PRLNG UP? Bad credit is no problem!
Well help! Licensed/Bonced. Applications accepted £500-
$50,000. N4 & loan company. TCAC, Dept. PM. P.O. Box
m.&rwm.mmr,mnrm1m.

PRACTICAL FINANCIAL TABLES - Consumer's Guide To
Time Value Of Money. For information write: Paul David
Geyer, P.O. Box TIE7, Oxnard, CA 93031

SAVE 550000 TO $100,000 OR MORE OF INTEREST
PAYMENTS ON YOUR MORTGAGE. For detailed report
send §20.00 1o: Joseph L Johnson, 4483 Tanglewood Drive,
Pegram, TN 37143

REDUCE 1891 LS. INCOME TAXES! Easy to Follow
Proven Tax Cutting Strategies. Send $18.00, Money Back
Guaranies. Limited Ofter. Order Now receive Free 1591 Tax
Organizer, Rosilio & Co. CPAS, Dpt. PM-08, Suite 301, 706
Turnbaull Ave., Altamonte Springs, Fla. 32701

$433 CLEAR YOUR CREDNT “Legally” bankrupicy, tax-
lens. repos, judgements, late pays, eic., Special Offar—
$179.00—Agents Neaded!!! Call 1-B00-346-2257.

HUGE SAVINGS Eliminate Dealer Markups Fres Trial.
Batteries Wholesale. Terms Arranged. Call Toll Free 1-800-
121NL Or Write: Lioyds-PMC, Rockiord, IL 61110

FREE HEARING AID CATALOG- Save "2 by maill Write:
“Moneyiavers”, J5858PM-8 Apache Plume Dr, Palmdalba,
CA 5550

FREE Hearing Aid Catabog. All Models, Huge savings! Mo
salesrman will call. Rhodes, Dept 31H, Brookport, IL 62310
1-800-468-3100,

ATTRACT WOMEN INSTANTLY! Amaze your friends!
Pheromone miracle spray! Details, A-10 #280-PM, 6278
Horth Federal Highway, Forl Lacderdale, Florida 323308

COLLEGE DEGREES, High School Diplomas. Authentic
Looking Movelty Free Catabog. Dept. PM-131. Matonal
GCartificate, 126 131h 5L, Brookiyn, NY 11215, (718) 768-6803
{24 Hours) FAX T18-065-3400

CIGARS, Tobacco, Pipes. Chew. Free Catalog Ere
Tobacco Co., 1888 Euclid, Cleveland. Ohio 44115

MAIL Order Tobacoo Roll your own cigarartia, pipa chew
and accessories. For free catelog write: Rivermont Tobacco
Ca., P.O. Box 2707, Owensbarg, KY 42302 or call 1-800-451-
6489,

* MEED HELP Figuring the Gost of your Advertmemen 75
Caabluis &t 21 24648-3167 or send us a FAX (212-586-5562) and
we'll FAX Back with a Price Quote

FREE! REMAILERS LIST. AGENTS NEEDED. PS, Box
20856, San Antonio, TX TB220

CONFIDENTIAL Mail Receiving, Forwarding Worldwide.
MailPost, 2421-M Pratt, Chicago, llinois BDE4S. (312) TE4-
0100,

PROTECT YOURSELF FROM CRIME! Legal, safe, non-
lethal self protection spray now availabbe. Send $20.00 lor
key chain spray fo: JHP, 12475 Cantral Awe., Suite 311,
Chino, CA 31710. This product is for self delense only and
this ofier is vald whene prohibited by law.

WANTED MISCELLANEOUS

SOENCE & CHEMISTRY

“EXPERIMENTER" LABORATORY CHEMICALS
GLASSWARE, Catalogue $2.00. Established 1953
HAGENOW LABORATORIES, 1302 Washinglon,
MANITOWOC, WISCONSIN 54220

FORMULAS, PLANS, ETC.

200 PROFITABLE Formedas! (Free List), Research PAM-8,
Box 201332, Davie, FL 33329

CALLER ID. ldentifies the person caliing you belore the
talaphone is picked up. Details §1.00. CBR, Box 212,
Rochalte Park, MJ 0TEEZ.

RECPES, COOMING, ETC.

CHINESE cooking! 10 recipas! $5.00: Lintal-3PM, 50 East
Shuman, Saite 200, Naperville, IL 60563,

SUPER TRIPLE CHOCOLATE FUDGE! 100 year okd family
recipe. 10-minule prep time. Send $3.00 1a: Brad, P.O. Box
1148, Forl Washington, PA 19034-8140

ICE Crearn Cake, Easy, Delicious 52.00 SASE. Exxell's,
5424 Clapsaddie, East Bethary, NY 14054

21 COLD REFRESHMENT RECIPES plus 10 HEALTH
Box 1043 SRB

BSEAFDODD Specials SASE $.00. Kalina, P.0. Box 564,
Manassas, VA 22110

TENM roast chicken reckpes. $4.00. Brisn McKerchar, 16
Jewatt's, Dapt. PM, Markham, Ontario L35 2wW2

10 EASY, LOW FAT, LOW CHOLESTEROL Recipes. From
Soup to Desser] L-SASE, $2.00. A & I Recipes, P.O. Box
3705, Alliance. Ohio 44601

GREAT CHILI RECIPES, SPICY, HOT, MILD $4.00,
Jenmings, P.0. Box 2671, Saint John, N.B. Canada E2L 421

CANDY 20 recipes §10.00 LSASE. JWA Promations, 7052
FialX, Monireal, Canada H2A 2G4.

GRANDMA'S CARROT CAKE RECIPE. Send $6.00
moneyorder to: STEPHANE CARON, P.0. Box 288, Chazy,
MY, 12921. b

TEN delicious ground beaf racipas $3.00 LSASE. PCH,
30522 Spybrook, Rosevills, Michigan 48068

PIZZA FROM SCRATCHI 55 LAMT, P.O. Box 20024,
Pionesr Park Post Ofice, Kilehener, Ontario, Canada N2P
284

CAJUN 3 Family Recipes. §2.00 SASE. 15455 Hwy. 190
Bow 137, Covingtan, LA 74033

AUTHENTIC BUFFALD RECIPESH
SPICEY Buftalo Wings, tangy spareriba, |uicy grilled
chicken. PERFECT FOR PARTIES! £3.00 ppd. CampRite
Recipes, 8870 Blade Grean Lane, Columbia, MD 21045,

HAWABAN Recipes: Kalua Pig, plus thres more. 3585
Hipig, Box 82, Canisteo, NY 14823,

FAMILY Recipes Carcling Moonshine, Send $9.00 to:
Richard Winchall, 10800 Hery. 55 W., Dover, N.C, 20526

—WINEMAJING, BEERMAIKING, ETC.

FREE! LARGE INFORMATIVE CATALOG. Cottage Braw-
ing. Box 1227-R8. Daylona Beach, Flanida, 32115,

BEER, WINE make your own. Free catalog, guality sup-
pliess, axcellant fast senvice. Beer & Wine Hobby, 180 New
Boston Street, Woburn, Mass. 01801 1-800-523-5423

FREE BEERMAKING . Finest Equipment,
Ingredients, Fast Service! 1-800-852-G545. SP1, Bax TB4-P,
Chapel HIHl, NC 27514

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALDG OF SUPPLIES. SEMPLEX, BOX 114T8R,
MIRNEAPOLIS, MBNNESOTA 55411

INFORMATION. On anything, Farguson Rasearch
Specialists, 60-15 Woodside, Woodside, New York 11377

BUYING Tungsten Carbide, Moly, Tantalurn, Gold, Silver,
Platinum 1-800-321-6914,

GOLD, Silver, Platinum, Ahodium, Tantalum, Samplas
Evalualed Free. Ore Assaying Service. Gall Wholesale
Terrminal Toll Frea: 1-800-832-1010

HOME MOVIES WANTED. For Hanry Ford Mussum axhibit
on S0th anniversary of Popular Mechanics, we ane produc-
ing & video on de-il-yoursell projects of the 508 and 60s. it
you hane movies documeniing your projects, wa'd ke o see
therm, Films will be returmned. Richard Gutman, producer.
Blide Factor, TS Gardnier 5., Wes! Roxbury. MA 02132

SPANISH—Lessons mailed. Send §2: BISTUD. Box 2434,
Fairfsaid, 1A 52556-8434

HEALTH, VITAMINS

MEGAHAIR VITAMIMNG for healthy, beautiful hair $21.95,
Sunshine, Box 10286, Oakland, CA 94610

BACKACHE new steps io reduce, prevent lower back pain
$5.00. Miazgowicz, P.O. Box 171081, Hialeah, Florda 331 7-
1081

FINANCAL

PROPERTY OWNERS: Incredible plan sawes thou$and$
on your morigage. Detalls. LSASE. MRAC-PM, 41 Grove,
Littleten, NH. 03561,

INDOOR GROWING. Moneymaker! Greater yisld than
outdoors. Minimal maimenance! §1 gets calalog and 5
Coupon. Higher Yiald, 20211-P MLE. Wylie Rd.. Camas, Wi
28607,

INCREASE YOUR CREDIT - 250 Sources Many Overlook
CradiVEmploymaent Protierns 1-800-724-T833 X-008,

COMPUTER-Erase bad credit free instantly, lagally. Free
details: Godd (PM], 13950 Ventura, Sherman Oaks, CA 91423

GREENHOUSES - Redwood Frbergiass Kits. Hobby Com-
mencial sizes. Free Brochure: Golhic: Arch Greenholses,
Box 1564-FM, Mabde, AL 36633, (80D / BIE-4974)

WINEMAKERS - BEERMAKERS - Free [Hustraled
- Fast Service - Large Selection - VisaMastercard - (B16) 254-
0242 - Kraus, Box TBS0-L, Independence, Missouri B4054,

FREE CATALOG! GREAT PRICES! FAST SERWICE)
SEBASTIAN BREWERS SUPPLY, 7710 §1 AVE, VERO
BEACH, FL 3206T. 1-40T-580-8581,

BEERMAKERS-Winomakers Free Calalog. Fasl Ssrvice.
Free Recipes. Callar-M, Box 33528, Seattle, WA 98133, B00-
H2-18T

CUSTOMIZED Homebrew Labaks. Send this ad & §2 for
catalog. CGL, 6822 Spickard O, Huntinglon Beach, CA
24T

BURGLAR ALARMS & HOME
PROTECTION

MAGNETIC PADLOCK New kind of lock laughs ai crooks,
Two impulse “keys” with sach lock Gat yours \oday for
security tonight. $5.95 includes shipping and handling. LRM
Enterprises (1PWAG). P.O. Box 612, Medina, OH 44256-0612

HOME BURGLAR ALARM SYSTEM. Complate for 250 -
easily inslalled - Name Brand - Value $35600. Send $4.95 for
Information & brochures, GR Contractors, 926 Foxchase
A, Rockledge, PA 19111,
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PREVIEW

Watts Up, Doc?

The current state of the art in electric cars
from domestic and import carmakers. The
most accurate look yet at what you'll see on
showroom floors. Plus, a driver’s seat report
of the first electric car race.

Giant TV

We lab-test the four biggest screen front-
projection TVs on the market (all more than
52 in.) for best picture and sound guality.

Big Shot

! We show you why the Glock 9mm), 19-shot
“plastic” automatic is fast becoming the
sidearm of choice for the nation’s cops.

POPULAR MECHANICE [I‘-'h.*- m—m & p.l]:dulul

by The Hearst C
BIEH for ore yuar, $20.54

k] B16. 00 foxr emch year.

Popuilar Mechanies, P.0O, Box 7170, Hed Ouk, [A 51581
Al

COMING NEXT MONTH

(IO Wk 0 St T Tk T A EOL Se
for two i W nl [l
i':t'ilf:ﬁn- l['ant IR A.l].ﬂ.L.-E"I‘\'HR. H]{Eﬂlﬂ]&mﬂmﬁ Carselian Direet Mailing Sys. Lid, IH}
amﬂmﬂrnwmm:lﬁm .., Muxdco, June 20, 1960, © 1991 by The Hearst Corporation. All righia

Carrier Reborn

How the Navy transforms an old aircraft
carrier into a state-of-the-art fighting
machine. A closeup look at the cutting-edge
features of the hottest aircraft that make this
floating fortress the best in the world.

Owners In Accord

Honda Accord has been America’s best-
selling nameplate since 1989. Our survey
of Accord owners will tell you why.

Finer Finish

Our special woodworking techniques show
you how to prepare any furniture or shop
project to guarantee the finest finish.

Urited Bates urd M—.

Aucthormed
S, Windsor, Onberio NOA
R: Send addross changes o
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Qualify, and you cou

anywhere in

oA

automotives,

Find out ho




MNext to hearin’ the chuck iron ring,
nothin' sounds better to a cowboy
than the jingle of his spurs.

|,_ ——
li N[”- FUR [[UA“TY w tar cigarctic-when you want more flavor.

- |

SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal

I

12 mg "tar," 0.8 mg nicotine /’
aw. per cigareite by FTC mathod R A z

{

Injury, Premature Birth, And Low Birth Weight.




