SEFTEMEBER 1991

P, ular G %\::%
EChanl "- "“ o3,

Z'Ist CENTUI @
FLAT TOF 0 a

Re-arming Old Carriers
Into State-Of—The—Art
Floating Fortresses

FINI oD
Great Tlps To Make R
‘bbur Prqlecrs Glnw B ol

I' ICTI&H m o

Biggest To Find /--"t; Sl
T'%Een _:_;_L S

MORE CRIME-FIGHTING

FIREPOWER FOR POLICE

New High-Tech Automatic

!lghMade Plastic, Packs Twice
e F

H l
UL LT



Howdy, Stranger.




Ranger Has The Best
Gas Mileage Of Any Pickup
In America*

Today, gas station owners seem to
be seeing Ranger owners less and
less. What's the story?

Ford engineers just wouldn't rest

Ford Trucks.

until they made the best-selling

compact truck an even smarter buy.

Their timing couldn't
have been better.

Ford made every gas dollar go
farther in a Ranger with the fuel-
skimping combination of a 2.3L multi-
port EFI engine and 5-speed manual
transmission.

gl Think about it. The best gas

B mileage of any pickup.

There's nothing strange about the

fact that this is America’s favorite

compact truck.

———
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THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS
Buckle up—together we can save lives. ARE BUILT FORD TOUGH.
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SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.

B mg. “1ar”, 0.5 mg. mcotne av. per cigaretie by FTC method
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PR PHOTOS 8y SCOTT CLDHAM

NOTES

@ | spent Memorial Day weekend in Indianapolis, and what a great weekend it
was. You can't get any more Midwest than Indianapolis, and the folks there
really roll out the hospitality for Indy 500 weekend. I love parades, and the
Indy 500 Festival parade was the second best I've ever seen (the first being
New York City’s ticker-tape job for the Desert Storm troops on June 10). The
75th running of the race itself was great, too. Rick Mears made his move on
Michael Andretti right in front of the grandstand we were in, and that was all
she wrote for Andretti, But the highlight of the whole weekend was my ride in
the Dodge Viper pace car. Dodge had for Carroll Shelby, who drove
the pace car during the race itself, to give rides in the Viper to members of the
press. Being a bonafide, card-carrying member of the press, I was first on line.

——

A hot weekend In Indlanapolis—parades, the Indy 500 and a hot lap around the Brickyard
with Carroll Shelbyy. The V10-powered Dodge Viper R/T will be a '93 production car that will
ghve new meaning to the word nostalgla.

OI' Shel, legendary race car driver, builder of the Cobra sports cars and Shelby
Mustangs of the '60s and, more recently, several high-performance offerin
from Chrysler, is truly one of the famous names in the world of automobiles, ﬁ
the past year, Shelby underwent a heart transplant that would incapacitate
most men for a year or more. Yet, here he was behind the wheel of the pace car
for the Indy 500 and enjoying every minute of it. He remembered me and greet-
ed me by name, which did wonders for my ego, as [ climbed into the Viper. [in-
quired about his health. He said he was okay. And we were gone. Shelby
[Jum:hl?d it and shifted up through the gears and into Turn One, Turn Twowasa
efthand blur, and we were ripping down the back straight. The only thing 1
eould hear above the roar of tﬁe wind was the V10's revs elimb with a dull
scream. Suddenly, I realized Shelby was talking to me. “Joe, look at this. Rock
steady at 140!" he screamed over to me. I looked over, He then proceeded to
take his hands completely off the steering wheel to demonstrate the Viper's
stability. As the blood drained from my head, I wondered if [ would live to tell
this tale. But then, his little joke over, Shelby retook the wheel, punched the
Viper through Turns Three and Four, and we were back on pit road, the next
journalist eager to have the wits scared out of him by Carroll Shelby. The leg-
end grows. . . . It seems almost impossible, but the Navy is packing 1900s
technology into 1960s aircraft carriers and extending the life of these floating
war machines well into the next eentury. Our cover story, starting on page 34,
tells you all about it. Till next time.
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Why cars like y
race on gasoline li

s an enthusiast,
you know how dif-
ferent race cars

can be from street cars.
But in the Escort World
Challenge, sanctioned by
the Sports Car Club of
America (SCCA), the
race cars are street cars,
Except for racing safety
gear, they're about the
same as the Corvettes,
Hondas, Eagle Talons,
Mazdas, Mustangs, Olds-
mobiles, Lotuses —and
many other fine makes—
that you may drive off
your dealer's showroom.

The official U.S. gaso-
line for the 1991 World
Challenge series is also a
street gmdu:t. It's super-unleaded
System” Gasoline, just as you can buy
in Texaco stations. And there's an
interesting story in how well it works,

Racing on street gasoline.

Last year, teams in this series were
allowed to run on special-purpose
racing gasoline. When System?
was selected for the World Challenge
this year, some competitors were
concerned about tuning high-
compression, high-performance
engines to race on a street gasoline.
This concern vanished at the first race.
Here's what the racing teams looked
for and found:

Density. Sometimes it's measured
in terms of specific gravity and some-
times as pounds of fuel per gallon.
Either way, the higher a gasoline's
density, the better its mileage is likely
to be. And World Challenge races are
endurance events in which short
pit stops are important. In fact, years
ago some Formula One teams actu-
ally refrigerated gasoline to bring
density up. We don't suggest vou go
that far. But we do est that you
try Texaco System” Gasoline.
While we're making no special
claims, its density met the track needs
of the SCCA teams.

Vapor Pressure. If you've ever

Number 13 in a series:

removed the cap
from a jug of gasoline sitting
in the hot sun, you know what this
is. Reid Vapor Pressure (RVP) that is
too high can cause vaporlock and
other evils. In racing, it can slow your
refueling or mislead you into thinking
your fuel cell is full when it isn't. Spe-
cial-purpose racing gasolines have the
advantage of extra-low vapor pres-
sure if they're not blended for street
use. Yet System? performed well in
the SCCA World Challenge.

Octane. The object of mystique
and myth, octane is simply a rating
system that measures a fuel’s ten-
dency to resist autoignition. Autoig-
nition means knocking in an engine
that doesn't have a knock sensor, or
can lead to power loss in an engine
that has one. Retarding spark reduces
autoignition but robs engines of
horsepower. Yet Mike DuPree, a key
Corvette engine development
expert, had this to say about the
octane performance of System?®: “We
anticipated a much more significant
power loss in changing from racing
gasoline than we actually got. In fact,
we were pleasantly surprised with
Texaco System™!’

Octane appetite control.
Now, we're not making any extrav-

ours
ke ours.

agant octane claims about
it. But it's true that System’®
contains a patented tech-
i nology to help control the
appetite for higher octane
a car may develop as it
grows older, while pro-
viding the highest level
of engine cleanliness,
And System® technology
comes not just in super-
unleaded, not just in plus,
not just in regular— but
in every octane grade.
Still think all gasolines
are the same?

As an enthu-
siast, you may
look to racing
to learn some-
thing
about
your car's
performance. We do too. And we
don't just look at gasoline perform-
ance. Texaco Anti-Freeze Coolant is
also the official U.S. coolant for
SCCA World Challenge races, where
its main job is to keep the lid on high
engine temperatures. Havoline For-
mula? Motor Oil is an off-the-shelf
product that performs in the Indy car
engines of Mario, Michael, and Jeff
Andretti —and the NASCAR engine
of Davey Allison.

At Texaco, we're as enthusiastic
about our product performance as
you are about your car's perform-
ance. We race not only to prove our
products, but with an eye toward
improving them. You see, we don't
want to be just another oil company.
We want to be your oil company.

>
TEXACO SYSTEM® AND
HAVOLINE FORMULA?

TECHNUOLUOGY |IN
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The Classic of Radar Warning by ESCORT

All the
radar detector
you need.

Gver 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
» 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

PASKORT provides all
e raular warning
Joatwres you meeed
erven cricil] emangh ko
iy sy fivko @ wbirt
packel, w0 you can ke
FASTPORT with you
LT

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
[omormrow,

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

1-303:53&;3437

Major credil eards aceepled

PASSPGRT $1” + shipping

{Thin residents ndd 5 5% sale iax. Prices higher in Canada

ESCORT
I Department 206891
(e Microwme Plaza
Cincinnati, Ohio 45249

ESCORT.

The world’s mos! advanced radar detectors.

ONLY SOLD DIRECT FROM OUR FACTORY TO YOU
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THE NEW BUICK
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EITHER THE COMPETITION
OR WERE CHARG




ROADMASTER.
[S CHARGING ToO MUCH.
ING TOO LITTLE.

'92 Buick *91 Lincoln
Roadmaster Town Car
Sedan Executive Series

Engine 3.7itre V8 4.6-litre V8
Anti-lock braking system Standard Standard
Driver-side air bag Standard Standard
Drivetrain Rear-wheel drive  Rear-wheel drive
EPA-est. hwy. range* 375 miles 460 miles
Seating capacity 6 passengers 6 passengers
MSRP! 821,445 $30,038

The new Buick Roadmaster is everything you'd expect from a luxury
car. lts standard features include full-size comfort and big V8 power. The
security of anti-lock brakes and a driver-side air bag is standard, too. And
of course, it's built to the exacting standards of Buick quality. So how come

the new Roadmaster costs thousands less than the Lincoln

Town Car? Simply because at Buick, we still

make value a standard feature of every car

s, e sell. For more on what is perhaps the

W |" || ." Al .I.u. I best value in American luxury sedans
|| | ! il LA . today, call 1-800-238-2929.

W

BUICK

The New Symbol For Quality
In America.

- i \|“'| il |'|'




LETTERS

Satlsfactiurl [ Not) Guaranteed

As a former owner of a 1985
Buick LeSabre and now a
1990, I had to respond to
your Buick LeSabre Own-
ers Report. True, Buick
does make a beautiful car,
and when you buy a new car
vou expect some kind of
problem. But one would
hope the dealer would have
a service department with
expert personnel to take
care of the problems. If you
don't get satisfaction from
the dealer, you should be
able to go to the manufac-
turer's customer service di-
vision, But it is worse than
the dealer, and arbitration
through the Better Busi-
ness Bureau is a langh.

You should poll people on
the actions of the dealers and
how problems were han-
dled. It would serve to keep
more dealers in line on their
repair performance. And
they wonder why everyone
is switching to foreign cars.
Are you listening GM?

SAL MANGIARACINA
N. MASSAPEQUA, NY

We do poll owners about
their experiences with
dealers. In the case of the
Buick LeSabre, 82.7% of
those responding said that
their dealer performed re-
pairs in a satisfactory

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

manner. And 88.8% of
otwners rated their dealer
service as excellent or good.
It's all in the chart. By the
way, since about two-
thirds of all cars pur-
chased are domestics, you
can hardly say that every-
one is switching to foreign
cars. —Ed,

Made In The USA

[ waz amused by Donald
Taylor’s letter, in which he
was so disgusted by the fact
that some Ford automo-
hiles are built outside the
United States. Mr. Taylor,
if you want to buy a vehicle
that is built in the U.8., buy
8 Honda. The company has
an assembly plant in Ohio. 1
wonder if the Dodge D-150
is built in the U.5. Maybe
its assembly plant isin Kyo-
to or Osaka.
EDPARKS
AUSTIN, TX

Boatbuilding

After 50-plus years of
building, I am enclosing a
photo of your Sovereign of
the Seas. The plans for this
model were copyrighted in
1923 by POPULAR ME-

CHANICS. This model ship
was started in 1939 and
completed in 1990, How's

that for perseverance?
R.H. DUNWOODY
LARKSPUR, CO

Comparison
Shopping

In my opinion, you manage
the best magazine of its
type in the business. Your
Car Care and Home Im-
provement sections are
outstanding, as is the rest
of the magazine. I have
been a subscriber to both
Popular Science and Popu-
LAR MECHANICS for many
vears, but [ have decided to
drop one at the next renew-
al. By chance, I happened
to receive both magazines
on the same day, and I de-
cided to compare them, ar-
ticle by article. There is no
doubt that you are head and
shoulders above your com-
petition.

Popular Science seems
to have eliminated all refer-
ence to auto troubleshoot-
ing and has nothing to com-
pare to your auto Owners
Report. Your Car Care sec-
tionisso good that I remove

Reader R.H. Dunwoody spent 51 years crafting his ship.

it each month and file it ina
notebook. I have found it to
be a better reference, easi-
er to comprehend and more
accurate than many after-
market shop manuals. I will
definitely stay with PM and

drop Popular Science.
SANFORDJ. ZEMEL
LONGWOOD, FL

Twholeheartedly agree
with your decision,

—Ed.

Killing Machines

I don't get it. Your cover
story “The Arm;_lr s Newest
Killer Chopper"” advocates
the killing of human beings.
Just think about what you
are doing. You display the
new and advanced helicop-
ter with an array of killing
armaments. The back-
ground is filled with fire
and smoke. And what is be-
low? Humans being killed?
At least that seems to be
what you are trying to por-
tray. The article itself em-
bellishes this theme with a
2-barrel 20mm Gatling gun,

Hellfire air-to-gro mis-
giles and Stinger air-to-air
missiles all designed to kill,
kill, kil

Come on, is this what we
are in the world for?

It is a sad state of affairs
that our legacy is such. Per-
haps we really haven't

¢ Plasiae bursi to page 12)

10
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INSULATE NOW AND
YOU'LL SEE SOMETHING
EXCITING DEVELOP.

GetAFree Just picture it. Now quality CertainTeed - the professionals’
Camera When You when you buy CertairiTeed choice - can help you keep your home
muﬂ : Fiber warmer and more comfortable all
Glass Building winter.
[nsulation, you To find out if
can get a Polaroid your home is un-
Spirit 600 Instant der insulated -
Camera - free! and for all the

All you need to details on how to
do is send proof get your free
of purchase along Polaroid Camera -
with a check for drop by our store
$3 for postage display at your
and handling. local CertainTeed

Of course, building materials
there are lots of retailer. Just buy
other reasons 10 or more packag-
to choose '- es of CertainTeed
CertainTeed, Insulation - 3'/2"
Because it thick or greater
can help you with R-13 or higher
fight high R-value.
heating bills This offer ends
when you insulate = October 13, 1991. So
your home to meet the latest Depart- Chf.‘[‘k out the CertainTeed - Instant

ment of Energy recommendations. Camera Giveaway.
Which means thermally-efficient, top  In a flash.

S Certalnl'eed C
g the insming polowy, Ask gt sefler or o shest on s

Prcasma® by Pk Copronacion Fiber Glass Insulation



LETTERS ( Continued from page 10)

changed in the past 2000 years. In-
stead of developmg thoughts and sys-
tems to take care of others, we design
machines to kill. Do you think it may
be possible to change the concept and
strive to work toward a world with no
killing machines?
JOHN A, TANGUAY
SHALIMAR, FL

Our cover doesn't “advocate” any-
thing. It depicts what we report about
ingide the magazine—namely, the
new technology that is incorparated
into the Army's newest helicopter,
Justas we report this month on the re-
building of aircraft carriers and next
month on the new 92 cars.

Yes, one of the helicopter's jobs is to
kill—if that's what it takes to defend
this country. Hey, if the other guy has
one, [ want fo have one too. —Ed.

Blackbird In Flight

Asan avid fan of the SR-71 Blackbird,
I found “The Blackbird 1s Back" to be
one of the best articles ['ve read on the
subject,

You might be interested to know
that the Blackbird's record flight from
Los Angeles, California, to Washing-
ton, D.C., was 4 minutes faster than
the time you printed.

The official time, verified by the
National Aeronautic Association, in
Arlington, Virginia, was 64 minutes,
20 seconds. Incidentally, on this same
flight to the Smithsonian Institute on
March 6, 1990, the Blackbird estab-
lished a new aireraft transcontinental
record. It covered the 2404-mile
coast-to-coast distance in 67 minutes,
bd seconds,

These records, along with several
other of its aviation world records,
will help the Blackbird be remem-
bered for its fantastic supersonic
cruise capability and its more than 25
years of outstanding military service
for our country.

EDYEILDING
ALEXANDRIA, VA

Jee

I could not believe my eves when |
saw “Beach Bandits.” How could you
compare the Jeep Wrangler with
those four Japanese sardine cans? |
have an "88 Wrangler (my fifth Jeep)
with 60,000 miles—I've never
changed the plugs—and it runs like a
champ.

I disagree with you on how it drives
inthe city. [ have off-road tires on my
Jeep Wrangler, and it rides like a car.
Let's start comparing apples and
apples.

ALPURCELL
PHOENTX, AR

Too Big?

The introduction of superjumbao
transport aireraft, in “Jetmakers
Ready For A Growth Spurt,” may re-
lieve air route traffic and runway con-
gestion, but will create horrendous
airport terminal problems.

Not only will the runways, taxi-
ways and parking areas need to be
strengthened to support the greater
weight of the a.ircraﬂ the terminal in-
frastructure changes that will accom-
maodate 600 to 800 passengers may be
too much to handle all at onee. The
ticketing and waiting areas at the
gates must be expanded, along with

restroom and food facilities, customs
and immigration areas, baggage facil-
ities, parking areas and public trans-
portation.

Most airports today can’t even han-
dle the load of two or more B747s ar-
riving at the same time.

Carrying more passengers in one
airplane will reduce the load on flight
operations, but will greatly increase
the problems on the ground. What
will be the source of the funds that will
be required to resolve these new
problems?

MARTIN A. SNYDER
FREMONT, CA

S

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




A Classic

I was thrilled to see Mark Smith's
1956 Ford pickup included in your
“Gallery Of Great Cars" pictorial. Be-
ing an owner of a 1955 F-100 pickup
myself, | believe the 1953-'66 Ford
pickups are true classics.

The article did contain two mis-
takes, though. You mistakenly la-
beled the 1956 pickup as an F-150.
The F-150 series did not appear on
Ford pickups until 1975, The 1956 Y-
ton Ford pickup was labeled as F-100.

Also, vou said Smith “brought the
292-cu.-in. V8 back to stock condi-
tion.” In fact, the 292-cu.-in. V8 was

not introduced in Ford Y-ton pickups

until 1958. The 1956 F-100 pickups
came with 272-cu.-in. V8s,

ELMER D, FORTER

McDERMITT, NV

Standing By Saturn

In your Letters column there was a
complaint about “Saturn Showdown."”
The writer complained that the article
“eould have been written by an adver-
tising copywriter.” That is absurd. |
wonder, has the writer ever driven
the Saturn to find out how it really is?
I doubt it.

Pleasure

Even shopping for a Moen Touch Control 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.

WJMOEN

I Mo norponeed

Algo, this caris not a carbon copy of
what's already available in the Gener-
al Motors' stable, as so complained.
GM has more variety and personality
inits cars than it ever has.

Can you tell the difference between
a'5]1 Chevy and a ‘51 Pontiacata
glance? I know I can't, but [ sure can
tell the difference between the '91 Lu-
mina and the "1 Grand Prix.

JASON STALNAKER
ELKTON, MD

Steel-Framed Homes

I was excited to read "Factory-Built
Housing,” which elaimed to be a com-
plete guide to manufactured housing,
But I discovered to my dismay that
you failed to include all of the informa-
tion about manufactured housing to
make the article fit its title,

I am particularly concerned with
the exclusion of steel-framed homes.
True, you did mention the use of gal-
vanized-steel studding in the IBS
panels, but the true steel-frame con-
struction combines all of the best fea-
tures of paneling, post-and-beam and
log homes to produce the maximum
flexibility, strength, DIY, durability,
and wind, fire and earthquake safety.

H. WAYNE EARL
DENTON, TX

We didn't have room to cover every
single aspect of the manufactured
housing industry. Perhaps we'll have
another chance in the future. —Ed,

British Cars

Car Clinic gave a very clear answer to

why it is better to use a negative-

ground electrical system, especially

to aid spark-plug failure. But I do

think your current science did not ex-

Elain the old problem of hard-starting
ritish cars.

On a cold, damp morning, there is
no advantage to electron flow in ei-
ther direction because both elee-
trodes are cold. The problem is in the
wire. Old Lucas systems used braid-
ed-steel wire with the strands spread
out at the end over a tiny copper
washer, held in place by a serew-down
plastie cover, There is no real mois-
ture seal, and with time, the flexing of
the wire between the coil and distrib-
utor will canse some of the strands to
break. A damp connection with only a
few strands in contact will not send a
spark very well. The polarity just will
not matter.

Your explanation was fine, but old
British engines ean even bend the
basie rules of electricity.

DAVIDH. ROSSER
RICHBOROD, FA
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You're not a kid anymore.

Its been over ten years smce you gmrfuatfaf fmm i’ng.:l school Its pm.bdyy hard to admit, but your
body has changed. Fact of life. If youre still trying to get into the same old pair of tight }‘;ifmg jeans,
its time you tried a parr of Lee Easy Riders. Theyre cut looser in the thighs and lower at the
waist for a more comfortable fit. Nobody fits your body. .. or the way you hve... better than Lee,
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TIME MACHINE

75 YEARS AGO: SEPTEMBER 1916

POPULAR
MECHANICS

MAGATINE

| Blaster From
The Past
Amplified music machines
may seem a modern blessing,
but even the old Vietrolas
could fill a ety park with
sound. In Tacoma, Washing-
ton, & gramophone mounted
in an 8-ft.-tall sound cabinet
provided twice-weekly con-
certs. An eleetrie pump
foreed air through the record
player's horn as the needle
seratched away, generating
tones said to be “almost in-
distinguishable from the hu-

| man voice.” The sounds could
b bearel 300 ft., away,

50 YEARS AGO: SEPTEMBER 1941

Silent Running

The world was still agog at
the daring trans-Atlantic run
of the German submarine
| freighter Deutschlaned.

Ducking a British blackade,

the crafl brought 760 tons of
cargo into Baltimore Harbor,

It was later fitted with torpe-

dos aned became U-155,

POPULAR
MECHPISCH

ol

Geronimo!

Although D-Day hadn't even
been planned yet, Britain
wis husy training paratroop-
ers to go on the offensive,
But in the middle of fighting
for their soversignty, the
Brits couldn't spare precious
aireraft for practice jumps.
Fortunately, barrage hal-
loons make excellent serial
platforms. Parachutizts
climbed into a basket slung
below the balloon and were
hoisted to the appropriate al-
titude. Then, one by one they
leapt through the hole in the
baskel's bottom.

Built For Speed

Racers vied neck-and-neck
for the land-spesd record be-
fore one of them, John Cohbb,
finully eracked 400 mph and
put it away in 1347, But plen-
ty of sther contenders bl
speted machines during this
era of streamlining. Typical

was the Golden Eagle, n 206-
ft. aluminum sprinter driven
by Ted Ellis. The car could
arcommaodate Lhree different
engines—two straight-Ss at
200 andd 350 hpeach, and a 24-
eylinder air-cooled monster
of 1200 hp—to handle the run
at the record.

25 YEARS AGO: SEPTEMBER 1966

POPULAR .-
MECHANICS

AMATING. NEW

3

DLER®

PARKS YOUR

-

CAR SIDEWAYS

14

Sidewinder

The Sidler was every urban
motorist's dream. The device
let a ear nose into a parking
space, then drive the renr
wheels sideways, At the
push of & button, two hydrau-
lie rams lowered, to lift the
reir wheels and deploy two
fluted rollers that angled on
to the g|'|:|l_l!|r|. an 4'|1|.:ﬂgw|
the tires, Diriving in Reverse
F‘IIIH'i'i] !]I.!' I'|||]trF'.- Ly Lill‘
right. Low gear shifted them
to the lufr. The ITii1|.‘]1iI'li'
miade 5 grand debut at a New
York inventors' show, What-
ever happened toit?

Jumbo Dreaming

The Boeing 747 was three
yedirs away, but already the
air was filled with hype

somie models would contain
separate movie theaters and
private suites, even play-
rooms for children. P~

POPULAR MECHANICS ® SEFTEMBER 1991
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TECH UPDAIE

News Of Tomorrow's Technology Today

KARLSKRONA, 3SWE-
DEN—Last March, a revo-
lutionary small attack eraft
glipped into the Baltic Sea.
The experimental surface-gf-
fect vessel combines the agil-
ity and weapons flexibility of
a state-of-the-art fighter air-
cruft. But its name tells the
rest of the story: Smyge,
Swedish for “stealthy.”
Sniyvge's anpular hull and
low-profile bridge, built of
Kevlar- and fiberglass-rein-
forced plastics, shrink its ra-
dar sipgnature. Antennis and
mast are hull-integrated.
Weapons hide internally: To
fire missiles, hatehes retract
gnd launch tubes rear cut.
Even the 40mm gun pops
froma “stealth cupola,”
Meanwhile, elustic materi-

Sweden’s Smyge Is The Stealth Fighter Of The Seas

al cushions the propulsion
and surface-effect machinery
Lo minimize noise, and quiet
waterjets, not propellers,
drive the vessel. Infrared-
damping material lines ex-
haust outlets, while air in-
takes are coneealed with
radur-reflecting nets.

Belowdecks at Smyge's
center of pravity is & maoon-
poal, from which sailors can
lower hydrophones or mine-
clearing robots.

Sweden's defense sstab-
lishment will use Smyge as a
test platform for weapons,
communications systems and
stealth materials,

Other navies may take
Ecince. A= Do

Astt Echiior G i:-"q:u
Cordntagtrrs Mk Filon, Bob Sy

| based on Smyge.

Sweden's Smryge combines
low radar profile with gulet

note: Builder Karlzskrona-
varvet plans to export a new

line of small attack ecrafl ol £ 40 I

propulsion. Surface-effect ship's

Highlights This Month
B Deep Sleuths—Sonar and submarine
robot team up to solve crime.

B Leave The Driving To Us—Remote-
control vehicles for battlefield and mineshaft.
H Killer-Diller Chiller—Air conditioning
the tunnel between England and France.

M Invisible Mine—New copper-reaping
method won't scar landscape.

B Radar Headlights—Fords in your future
will find their way through fog.

W Patriot’s Progeny—Next-generation
tactical missile busters from SDI.

POPULAR MECHANICS » SEFTEMEBER 1991

iMore Tech Update on page 18)
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VIENNA, AUSTRIA
More than 14,000 ft. beneath
the Arabian Sea licd the
wreckape of the Lucona, &
freqghter that's the erux of &
complex murder insurance-
fraud mystery coming to trial
in Austrin.

Last winter, in an unpree-
edented tag-team operation,
i Tu‘.h'||-H|'l';|:.' SoTir '.1-|'Lh'lr-
loeated the wreckape, and a
remotely operated salvape
robot photographed the evi-
dence. It's the first time that

Sleuthing ROVs Solve Crime

a salvage ROV and a sonar
viehicle have worked togeth-
erin such deep water,

Muagellan 725, the sulvage
robot, is o new vehlele built
by Eastport International to
operate at recorl llr]ﬂ ha of
25,000 ft. Its purtner was the
Ocean Explorer G0N, which
ean dip to 20,000 {1, and packs
sanar seute enough to spot i
chair-size abject 1% miles
AWRY.

The sonar found the ship
after a week of l"i!llill'lll.!.[ i

450-a1,-mile area. Photo
graphs taken by Magellan
7248 sugpest that a hull explo-
hillr'l :‘-'i“lii 1 hi' '-'l'.‘-:‘ﬂ"l.

ST, LUCIA, AUSTRALIA
—Where mine-rescue teams
dare not tread, a remote-con-
trol vehicle named for a buar-
rowing marsupial can seout
ahiead to loeate missing or in-
Jured miners.

ih."'.'uluj ] by Aust el ian
government rescarchers,
the amphibious 3-wheeler i

PROPELLER
| LAYOLIT ARM

OPTICAL-CABLE

Numbat To The Rescue

called Numbat. It tisvels on
pairs of whieels mounted on
rocker arms, allowing inde-
] |!qu|! maovenwnt,

Nurrhat allows its surfice-
bieged controllers to navigate
by looking through the vehi-
ele’s stereo video cameras. In
murky locales, a vudarlike
phased-arruy ultrazound im

DPFTICAL-CABLE

CHLIMA
CAMERA
TLRRET

WEHICLE
COMNTROL
COMPLITER

COMMUIMNIC ATIOMNS

SYSTEM

aring svstem takes aver, A
third video camera provides
closeups. Meanwhile, a gas-
analysis system senses the
composition of the mineg's
atmosphere,

To relay all this informa-
tion to the surface, the vehi-
¢le uses u ibeéroptic cable, A
SErvo gvstem pays out and

Towed-array sonar
|above left| teamed
with deep-diving
salvager |abowve)

to photograph
Treighter |left) for

a trial in Austria.

The evidence
will serve in the
trial of a Viennese
restaurateur, sus-
pected of being a KGE apgent
and aceused of seuttling the
Lucona in an insurance-
frand scheme,

reels in Lhe line [rom Num-
bat's rear. The reeling sys
tem responds automatically
(] l'hlll1|.!-':- in tension on the
cable ns Nombat advaneez or
backs up.

Designed primarily as 4
surveillance tool, the vehiele
could actually carry out in

jured miners ina pinch.

T, =

& a i

PR ILLLSTRATION BY ADOUPH E. BROTRAN, CHRD PHOTO

About B ft. long, Numbsat i driven by twin electric motors, fed

by a 48-volt battery. Range is about a mile and a haif.

{More Teeh Update on poge 20




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

. Manufacturer’s Coupon | Expires 3/31 :'9_,'-'!_} 43300 1255419

OF BULL DURHAM
ANY STYLE

NO PURCHASE
REQUIRED,

To be placed o b EUN LIErMEm o :!=||.|'||-|'| 151 MERSE COmpiaie e frallgeeing
Kr is s {Megre mrnk 1 = I

Gty
Phitiria |

Sk J [
Sgx: | 529, H. 3034, [ 13549, J 50+

IC} Tha Amaican Tohacco Go 1




SEPTEMEER 1991

Smart Space Hand

HOUSTON, TX—A robotie grasper that

target’s mirror. The astronaut then uses
two joyveticks to turn the end effector until
the erosshairs on the target line up with the

—=GRAPPLE
FIXTURE

PRAILLLSTRATHON i AARC FERRD. NASA PHOTO

:__j.
=)
=
3
e
E
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=
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_ADAFTER

RIGHT-
ANGLE

CAMERA

EVA,

~ HANDLE

MAGMNETIC
EMND
EFFECTOR

loads is the heart of a
new docking system
that won its designer
NASA's Inventor of the
Y ear award.

The Targeting and
Alignment Reflective
Concept, or TRAC, uses
three pieces of hard-
ware: & TV camerain
the Shuttle arm's eni
effector, a payvload-
mounted mirrored tar-
get and an operator's
muomnitor, The target aid
the end effector are both

the TV

uses its own reflection to steer tow, :irrl]m.u

marked with erosshairs. The operator uses
cameraand monitor to view the tar-
get. Asthe end effector approaches the tar-
got, the operator sees it reflection in the

Johnson's Lea Munford and develop-
ment team with TRAC test hardware.

re t'|:H1.1n;||u1 the enid effector’s crosshairs in

the mirror. When the
end effector and tarpet
are perfectly aligned,
four magnetic plates
on edch surface lock to-
rether,

Much faster and easi-
er than the current me-

chanieal docking hard-
s ware, the TRAC system
promises to take the te-
dium out of repetitive
space chores. Astro-
nauts ran the system
| through its paees on a
recent mission aboard

the Shuttle iscovery. Future refinements
inglude replacing the erosshairs with mir-
rored corner cubes that line up with light-
emitting dindes.

The Chunnel
Chills Out

FOLKESTONE, ENG-
LAND—The tunnel system
connecting England and
Franee iz nearly complete,
Ome by one, the GOO-f1. -long
tunnel-boring machines have
fullen =ilent. Their final mis-
sion: todig their own graves,
The huge mechanical moles
are churning downward bie-
low the sides of the tunnels,
where Lhey'll be buried for-
ever, entombed in conerete.
The next step will be to Gt
the two big tunnels with rail
track—and, surprisingly, to
air condition the entire 32-
mile system. Engineers con-
cluded thres vears ago that
trains racing at 100 mph
through the tight tunnels will
whip air temperatures up to
1307 F. Not only would such
heat steam passengers, it
could buckle the rails,

L
i

Channel tunnel’s bor-
ing machines [top and
bottom|), more than
600 ft. long, are bury-
ing themselves. Mon-
ster compressor [right)
Is heart of cooling sys-
tem. Enginesrs expect
to have the jab fin-
Ished by mid-1993.

first pusses through fan-
driven eooling towers,
then goes into eight cen

trifugal chillers, four at
either end of the Chun-
nel. Driven by a eom-
pressor-motor combo
the size of & VW Beetle,
i Chunnel chiller con-
sists of two 30-ft. evlin-
ders lined with copper
pipes through which re-

moat expensive aircondition-

er, o unique 200-million sys- |

tem developed by York In-
ternational. Chilled water
will ow through S00 miles of
24-in, piping. It take 7
hours to cireulate through
the whole system.
Tunnel-warmed water

The solution: the world's |

frigerunt eveles. During
the winter, the water will cir-
culate through the cooling
towers but bypass the chill-
ers, saving electricity.

Huving progressed quick-
lv in the final stages of bor-
ing, engineers have regained
confidence that the Chunnel
will be ready for its sched-
wled June 1993 opening.

iMaore Tech Update on page 22}
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Up until now, there was a flaw in power button on top where your thumb says it should be.

tape design that no one else could put their finger And a triple-riveted end hook and bumper system
on. The lock button was in an awkward spot. that’s virtually indestructible.

So we decided to use the human hand as With a design concept this in- Lllﬂiilf
our blueprint and design a power tape that telligent, it's only a matter of time be-

was comfortable as well as functional With the lock fore other tapes follow Lufkin’s rules.  (eSSSimm

This s the button that

= 134 Coopar ndusiries, ing
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Surraogate Teleoperated Vehicle deploys day and night
cameras, microphones, infrared sensor and laser designators
on a 15-ft. scissor-lift mast.

Freight Ferry
To Freedom

WASHINGTON, D.C.—A key ms-
sion for the advaneed rockets that
NASA wants to build would be to
ferry tons of supplies to Sphace Sta
tion Freedom, Aerospice companies
are already sketehing designs for
carpo vehicles that would ride the big
rockets into orbit, then steer them-
:~r3|w'.-aTu byt h it r|'||,-:"~1 u,Til-n,

For example, MeDonnell Dougrlas
proposes adapting its Delta Star
SD-test platform for the job. Engi-
neers envision a payload module
that's equipped with a Kick-stage
motorand docking thirusters to bring
it to the Space Station. After the Sta-
tion's robotic arm unloads :|'u- 'L'Hl"l!-
el the Shuttle wounld h]'i]t;_' 1]L|'MH|r-
ty shell to Earth for refurbishment.,
Lockheed, Martin Marietta, Rocket-
nI:-.'m-. Boeing and Orhital Sciences
are also work ITHEE 3 | |r||||n:-cu|2-

NASA is currently reviewing the
proposals, trusting that the cargo

HAMPSTEAD, MD—The
Army unel Marines will soon Lest
14 unmanned vehicles in an of-
fort to develop a remote-control
reconnaizzance platform,
Called the Burrogate Tele-
operiated Vehicle, or STV, the t-
wheeler is the produet of Robot
ic Systems Technology. The
:"'»T"l.' operator can :'l|']'l.'+' the ve-
hicle anywhere, then pop out
and send the robot ahead, using

Battle Robot Drives Itself

a 6-mile fiberoptic cable for con-
trol and commumedation. Nor-
mally, a Z5-hp diesel engine pro-
pels the vehicle, but a 3-hp
electric motor can take over for
stealth purposes,

STV surveillanes and tar-
get-pequisition sensors ride on g
15-1t. seissar-lift mast.

Evaluators will use the vehi
i'|1' L '|ir_']ll|!|t' '|‘|'I||.IJ!'!':I|:'Ir'rI1.*- Er"lll'
produetion models,

Ear

—

2 -Warning
=

S Car r
' - | DEARBORN, MI—Research-
T ors at Ford are -lr".'-"h-plh!.: an
| all-weather radar that would
wirn drivers of obstacles ob
seured by ruin or fog.

A saucer-size antenni, oper-
ating ot high-resolution millime-

A e

Radar bounces off road obstacies
and cats’-eyes in lane markers to
feed head-up display.
ter wavelengths, would fit be-
hind the grille, Processors
convert the signals to a head-up
display on the windshield.

Ford says the radar system
could ship as an option on curs
and trugks by the vear 2000,

carrier’s booster, basically a Shuttle | Cargo vehicle uses kick motor to free itself from

fuel tank powered by modified Shut-

| the main engines, can v by 1998,

spent launcher, then thrusts toward Space
| Station, Booster is based on Shuttle.

{ Mare Tech Update on page 24)
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RESERVE OFFICERS" TRAINING CORPS

You've got the potential. But it'll take confidence,
initiative and self-discipline to really bring it out.

Army ROTC is a college elective that'll help you
develop those leadership skills, for success in college
and in the military or civilian world beyond.

Class time is about 2 to 4 hours per week. And in most
cases, you're under no obligation until junior year.

Shouldn't you find out more about ROTC? Call 1-800-
USA-ROTC. Or contact your local University Professor
of Military Science. It's your move.

[L £ AERE ]
E"t
28

THE SMARTEST COLLEGE
COURSE YOU CAN TAKE.
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Mine Without
The Pits

copper industry faces three
challenges: extracting ore
cheaply from small or low-
grade deposits, boosting
miner safety and minimizing
environmental damage.
Now, a technology ealled in-
situ leach mining may solve
all three problems, because it
involves none of the capital
costs and hazards of open-pit
mining.

An in-situ mine consists of
injection wells, which pumpa
dilute solution of sulfuric acid
into the ground, and recov-

CASA GRANDE, AZ—The v

L L " i -I‘l
I{n i

In-situ leach mine consists of well field, with injection and recovery

wells in 5-spot patterns. Recovery plant plates out copper.

ery wells, The acid perco-
lates through veins in the
rock, which contain ore de-
posits of copper oxide.

The metal dissolves in the
acid as copper sulfide, and
the solution is then drawn to
the surface via recovery
wells. At a recovery plant,

| the copper gets plated onto

cathodes in a process known
as electro-winning. Ideally,
the solution can then return
to the well field with minimal
treatment.

The Bureau of Mines and
two mining companies plan

J totest the technology in Ari-

Zona, once they convinee en-
vironmental officials the acid
won't taint proundwater,

HUNTSVILLE, AL—The
Army'’s convinced that short-
range theater ballistic mis-
siles represent a threat that
even upgraded Patriots can't
counter alone. At Congress's
behest, the Strategic De-
fense Initiative Office has
stepped in. 5D is developing
a 2-layered missile-defense
system to protect American

forces and civilians abroad.
The top tier of the protec-
five umbrella would belong to
THAAD, or theater high-alti-
tude area defensa, missiles.
Like the Israeli Arrow mis-
siles, these weapons would
slam into their targets as far
as 125 miles from the protect-
ed assets and as high as 95
miles above sea level, Theal-

titude would theoretically al-
low any chemical agents to

‘disperse harmlessly.

Ground-based, fire-control
radar would track incoming
missiles and assess impact,
ordering a second shot if nec-
essary. The missiles would
probably use infrared seek-
ers during the final run on
their targets. The system
must be transportable via C-
130, according to SDI's base-
[ine concepl. Three conirac-
fors are contending for a
single fast-frack demonstra-
tion/validation contract,

| sped up so thal a deploy-

mwmmmm'mnmrowm

able prototype system is
ready in 1994.

Should missiles leak
through the THAAD zone,
ERINT, the extended-range
interceptor, would go to work.
The 15-it. missiles would fly
out of Patriot launchars
adapted to hold 16 ERINTs.
Nestled behind an ERINT's
nose cone, 180 tiny rocket
motors would fire 1o steer
the missile at its target. Range
is somewheare between the
Fatriol and the THAAD.
LTV is developing the
system. and will begin testing
in 1992, M

- _F

Two-tiered theater missile defense system starts
THAAD interceptors (left). To pick off what THAAD misses, fire-

and-farget ERINTs [right | blast from Patrict launchers.

PR ILLUSTRATRON BY ADDLPH E BROTMAN

L% ARRY ILLUSTRATICN
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isJob1l.

“When I see one of our
freshly painted cars,
I feel it's a piece of art”

Larry Dickinson, Paint Supervisor,
Ford Employee for 23 years,

Profile in Quality
#27: Pride —
. The finish that
Larry Dickinson’s

team puts on our cars

—_— is o true reflection
the quality we build
- into our cars.
‘ Larry is one

of over 366,000
Ford people _
worldwide who
are committed to
making quality
Job 1.

Our goal is to build
the highest qulii\f
carsand t

:nihnwnrﬂ._‘ d

T FORD, MERCURY, LINCOLN, FORD TRUCKS .

Buckle up— Tagather we can sgve lives. Mlways infist on genwine Fard Motor Company callizion repair poris.




GOODYEAR INVICTA GS. BASED ON A SIMPLE
BUT PROVEN HYDRAULIC PRINCIPLE.

No one likes to dnve in the rain. - 'mm

Which is why Goodyear has devoted so E

many years, and many millions of miles, to the —~_

sCienoce of wet w t‘.lI"tL'I' [raction. .
It's this unequalled knowledge that has led

o Goodvear's development of the Invicta

Wit vrdey, this 50l a]l-season

family of

'I'hl"\"\l.,."ll-!.,rlt'l' Car li[':."\.
Invicta radials have
already tound favor with

some of the toughest
tire critics in the world:
the engineers in charge
of developing cars like The wet-teather technology that goes into
the Lexus LS400 and the  Goodyears 185+ ouph Formda One ran
Buick Park Avenue Ultra, 17 40 goes fnfo the fnvictr G3
Invicta radials were chosen as original equipment
I _ > 1 tor these cars after
|- :‘I::‘!‘l"ljf}i:;ll];'l:;;::IE:JH' rf:;i‘ AT '..'.“.Hi-h.”—rhl.,” “."h
B\ iests of all. other makes of vres. For
E——— things like treadwear,
noise. And wert traction,
No one likes ta drive in the rain. But yvou'll find
it’s when it rains that the Invicta G5 really shines,

Towtg Caimry V6§

Yeirg Il fireed Intvict madffads an somme of
the Dest pvebicles aoailale e Amienica,
L i il iy A RTE TR R s \

vt selectod

GOODSYEAR

THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM.
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EVs—electric vehicles—may help address environmental problems.
But they pose problems of their own.

® “This is without a doubt many
times greater in terms of technical
change than anything that's ever hap-
pened in the automotive industry,”
says John R. Wallace, director of
Ford's electric vehicle program. “It's
like lifting up the hood ornament and
sliding a new vehicle in underneath.”
Wallace was referring to the heroie
engineering efforts now underway by
auto companies to produce modern
electric vehicles in time to meet a Cal-
ifornia-mandated deadline of 1998,
That's when any automaker
with sales of more than 5000
cars annually in the Golden
State must sell at least 2% of its
fleet in zero-emissions vehicles,
The California laws will
launch new generations of low-
emissions and very-low-emis-
sions cars that will probably
burn methanol or compressed
natural gas to meet the new re-
strictive limits on tailpipe emis-
sions. But there are no alter-

nate fuels other than hydrogen Gm's HX-3 concept car has a small gasoline engine, driving

BY HERB SHULDINER

zero-emissions part of the code. Hy-
drogen power for cars is still decades
dway, 80 automakers are I'm'uriinj.! an
electric vehicles to meet the Califor-
nia laws,

The revolutionary legislation is
aimed |I:|:'imm'i]1.' at improving South-
ern California's air quality. But the
benefits could improve the air that
more than half of us breathe. Large
numbers of EVs could also help slash
oil imports, According to the Electric
Power Research Institute (EPRI),

VIR Sk RS
Wi PRy

every EV represents a possible sav-
ings of 10 to 20 barrels of oil annually,
and the BEnvironmental Protection
Agency is prepared to award Corpo-
rate Average Fuel Economy ratings
of 1200 miles per gallon to cars
powered exclusively by electricity.

Cars and trucks devour about 63%
of the 17 million barrels of oil the U.S.
consumes daily, while less than 5% of
our electricity is generated from oil.

At least 40,000 EVs are expected to
roll onto California roads from 1998
g On—and up to 200,000 more an-
nually from the yvear 2003, And
there could be many more EVs
nationally as other states enact
similar emissions require-
ments.

Where will the EVs come
from and more importantly,
where will EV builders get bat-
teries with enough energy den-
sity to give the vehicles practi-
eal performance and range?

Ui.5. car builders say they
a won't be able to market the kind

and electricity that can current- jarge alternator to charge its battery pack. It can run in either of EVs Peugeot and Fiat now
lv meet the most restrictive hybrid gas-electric mode or as a pure electric when necessary.  sell in Europe—conversions of
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NEW AGE EVs

TRANSISTORIZED
DC TD AC INVERTER

ETX-1l AEROSTAR ELECTRIC VEHICLE

INTEGRATED INTERIOR SODILM-SLLFUR =

PERMANENT MAGNET BATTERY i‘lnsE E IQ;E POWER
AC MOTOR AND

ALITOMATIC TRANSAXLE s

Electric conversions of present-day vans require the least reengineering for production.

conventional cars and vans, with se-
verely limited range and inadeqguate
performance. Lead-acid batteries in
these EVs provide up to 75 miles of
J0-mph cruising. Stop-and-go city
driving and higher speeds sharply di-
minish even that limited range. Even
optional nickel-cadmium batteries
don't extend range much.

*The battery 15 the key question,”
says Gary Purcell, of EPRI. But the
investment needed to create an ap-
propriate EV battery promises to be
staggenng. de‘T.IEuLII'IV for one com-
pany. That's why Chrysler, Ford and
GM created the U.S. Advanced Bat-
tery Consortium (USABC) to jump-
start research and development of ad-
vanced EV batteries. USABC hopes
to raise up to $100 million annually for
battery R&D with some help from
EPRI, which is funded by 660 of the
nation's electric utilities. The Depart-
ment of Energy is also expected to
contribute.
Worldwide programs
However, virtually all the world's
leading car companies are expediting
electric car programs without waiting
for the ideal EV battery to be invent-
ed. In Japan, there are already a few
electrie vehicles in use on the high-
ways, and most Japanese car compa-
nies are developing EVs because of
government prodeding.

Toyota converted one of its Town
Ace vans to run on batteries last
spring. Mitsubishi announced in May
that it would build a new EV with a
range of 125 miles. Nissan is hard at
work on a new superfast charging sys-
tem for batteries which will be includ-
ed in an EV prototype it plans to ex-
hibit at the Tokyo Motor Show this

8

fall. Isuzu recently built a battery-

wwered 2-ton truck for testing. And
Juihatsu, like Fiat and Peugeot, is ac-
tually marketing small EVs for road
use.

In Germany, Volkswagen has sold
60 Jetty EVs—at $40,000 each—and
has orders for 500 more, Mercedes is
testing six NiCad-powered 180s.
BMW has built 10 battery-powered
3208,

The EV projects of Detroit’s Big
Three are shifting into high gear, too.
Though Chrysler won't do an all-new
dledicated EV for 1988, according to
Bob Davis, the company's manager of
EV development, it will probably of-
fer a battery-poweread version of its
minivan, called the TEVan. Chrysler
is collaborating with EPRI on build-
ing the van, which is designed to run
on 30 nickel-iron batteries, weighing
180 pouncds.

Submarine batteries
Nickel-iron batteries originated in
Thomas Edizon’s day, but have never
been mass produced. U.S. subma-
rines formerly used nickel-iron bat-
teries, and they are still used by the
Soviet navy. The most significant
drawback of nickel-iron batteries is
that they produce hydrogen gas,
which is potentially explozive if not
well ventilated.

Chrysler's Davis says nickel-iron
batteries have greater energy densi-
ty and provide about 50% more cruis-
ing range than lead-acid cells. Also,
the batteries are expected to last for
the life of the vehicle—about 100,000
miles. The TEVan has a range of 118
miles, Davis claims. The vehicle also
has a top speed of 60 mph and can ac-
celerate from 0 to 50 mph in 14 see-
onds, according to Davis,

Ford focus

Ford is also focusing EV development
on vans. Its latest EV is a converted
Aerostar, ealled ETX-I1 and pro-
duced in collaboration with GE, which
supplied the motors and power elec-
tronies. The ETX-11 is powered by so-
dium-sulfur batteries that provide
about three times the range of lead-
acid batteries of the same weight.
However, the drawback is that sodi-
um-sulfur batteries must be main-
tained at extremely high tempera-
tures (around 600° F) to create
electricity.

Normal driving and charging activ-
ities will keep the batteries at that
temperature. But you can't put sodi-
um-sulfur batteries in a car you plan
to park at the airport for a week. The
batteries can be kept warm with anin-
ternal heater for only three days. Be-
vond that, the battery would cool
down, the salts inside would harden,
and the chemical reaction that pro-

@ Hybrid electric vehicles use small gaso-
line or diesel angines that power ganara-
tors to recharge battery packs while the
car is cruising. Ford, GM, Volkswagen and
other manufacturers are experimanting
with the concept, which looks like an effec-
tive bridge between internal combustion
and pure alectric power—with one draw-
back: It doesn't quite satisfy the Califomia
zero-emissions regulation. The generator
engines have minimal exhaust emissions.

GM's hybrid HX3 concept vehicle uses
a 806cc sohe 3-cylinder gasoline engine
io drive a large aiternator that recharges
32 10-volt lead-acid batteries. The batter-
ies power two 60-hp AC-induction electric
maolors that drive the front wheels. When
the engine is shut down, the HX3 is actual-
Iy a zero-emissions vehicle, When the bat-
teries start to run low, the driver can switch

Hybrids—EV Range-Extenders

on the engine lo start recharging the bat-
teries, The system gives the HX3 a cruis-
ing range comparable to a conventional
minfvan. Another benefit of such a system
is that the engine could be used to operate
a convenlional heating system. It could
also serve as a stationary auxiliary gener-
ator for home use.

Ford plans to hybridize some of the
electric Escort vans due for European
testing neuxt year, and It projects a range of
250 miles. VW Is testing a Golf Diesal hy-
brid. For city driving, the car uses only its
electric motor. Oul of town, the car can be
switched to use diesel power to drive the
front wheels. The diesel is designed to
kick in automatically when speeds exceed
31 miles per hour. VW plans extensive
lesting of Euuiﬂmhyhﬂdum&ml:m
land and Germany.
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duces electricity would stap.

Because of the high temperature,
the active sodium-gulfur cell is housed
in a double-walled vacuum chamber
that's highly impact-resistant, Sulfur
is extremely corrosive at high tem-
peratures, soit's important to keep it
contained in a crash, To test their
erash resistance, Ford says, sodium-
sulfur batteries have been dropped
from buildings, shot with bullets and
even roasted with flames. The sodi-
um-sulfur batteries are expected to
last three to four years inan EV.

In its next EV program, Ford will
build 100 sodium-sulfur European Es-
cort vans next year for field testing in
the United States and Europe. The
eleetric Ezcort will have a top speed of
T0 mph and a range of 100 miles.

AC versus DC

Unlike Chrysler, which has decided to
use bigger and more expensive DC
motors in its EVs, Ford uses GE's
small AC motors. AC motors are
cheaper because they're currently
made in a much larger quantity.

Then why did Chrysler chooze a
more expensive motor? The power
electronies that mate with DC motors
are substantially cheaper at this time,
Chrysler’s Davis points out. Howev-
er, he admits that prices for these
same components for AC motors are
declining.

GM is also testing electrie vans. Its
GMC vans are being converted to bat-
tery power by Magna International’s
Vehma subsidiary, Magna Interna-
tional is Canada’s largest supplier of
components to the auto industry.
Vehma plans to sell about 100 electrie
G-Vans with motors and lead-acid
batteries supplied by Chloride EV
Systems of Great Britain. The electric
(-Van has a 2600-pound battery pack
that gives the vehicle a cruising range

GM's Impact concept car uses conventional lead-acid battery technology.
BATTERY POWER AND RANGE

RECHARGE
BATTERY CYCLE
TYPE POTENTIAL
S
Lead/Acid 1000 :'—_[_OF‘__
Nickel/lron 1100
Nickel/Cadmium 2000

Lithium-Aluminum/

Iron Sulfide e

Sodium/Sulfur &00

Lithium-Aluminum/

=

Iren Disulfide s

Lithium Polymer 700 |

0 g0 200 300 400

500 400 700
MILES

Newer, exotic battery types under development promise much-improved range.

gears, according to Jim Chesney, a
Vehma engineer, who says the eom-
y is working to eliminate the prob-
em. But aside from the slow accelera-
tion, driving the G-Van wasn't
gignificantly different from driving a
conventional vehicle.

Early last year, Roger Smith, then
chairman of General Motors, unveiled
a sleek prototype that he claimed was
the first EV to perform as well as cars
with internal combustion engines.
The aerodynamic EV, with the unfor-
tunate name of Impact, has a coeffi-

of about 55 miles, according to
Frank Fontana, of Consolidated
Edison in New York City.
ConEd has purchased five of

these &I:Iactric vans for long- Nuﬂﬂrc: e Nuﬂﬂrc:' i
term field testing.

Fontana uses one of the G- | “75%a0'® | Gas=9%  "M9Wable | Gac— 79
Vans to commute about 33 miles i | .
to work. He savs he makes it | | "4
easily, but the vehicle must be /
recharped all day for his return / #
tl'i{.l. )

had an opportunity to take a

short test drive in the battery- '
powered G-Van, along with PM
Associate Automotive Editor

: ! =54 =
Mike Allen. It was not the quiet S T
experience we had expected. u.s U.S. New
There is a peculiar windup noise Current [Post - 1995)

as you accelerate and a wind-
down noise under braking. The

ELECTRICITY SOURCES

cient of drag of 0.19. No produc-
tion car has yet achieved a Cd of
leas than 0.25. Impaet’s two 57-
hp AC motors give it a top speed
of 100 mph, but a governor lim-
its speed to 76 mph, GM says.
The Impact can also accelerate
from 0 to 60 mph in 8 seconds
—laster than the sporty Mazda
Miata—and cruise up to 125
miles on a single charge, aceord-
ing to General Motors,

What GM didn’t say, howev-
er, is that in order to achieve the
125-mile eruising range, the Im-
pact would have to deplete the
entire charge in its 32 Delco
lead-acid batteries. Even ad-
vaneed deep-discharge lead-
acid batteries, such as those
used in electric forklifts or golf

noises are caused by the
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BATTERY CHARGERS

We go on-track in the first race for electric cars.

BY MIKE ALLEN, Associate Auto Editor, PM Photos by

® The starter waves the green flag.
As the pack of race cars accelerates
across the start/finish line and into the
first turn, the crowd roars to its feet.

Yes—the erowd noise is audible be-
cause this is the start of the first Solar
and Electric 500. The entire field of 14
electric-powered cars makes about as
much noise as a refrigerator.

The PoPULAR MECHANICS & entry
was built and crewed by the guys
from Pacific West Supply, a hazard-
ous waste dispogal firm from Oregon.
Some of the hazardous waste they dis-
pose of is nickel-cadmium batteries,
used for standby power supplies and

30

ton Hus

'y

aireraft starter motors. And for many
of them, with a change of electrolyte,
arecharge, they're like new.,

Our unlikely looking race car, a
1981 Aries, earried enough NiCads to
make a 120-volt, 220 amp-hour bat-
tery pack, worth about $60,000 new.
Motivation was supplied by a 30-hp
General Electric DC motor bolted di-
rectly to a d-speed transaxle, driving
through the stock clutch, Weighing in
at about 3800 pounds, the Aries rode
on BF Goodrich Comp TVA tires,

Most of the competition were
powered by lead-acid golf cart batter-
1es, with barely enough battery ca-

pacity to make the 200-km (120-mile)
ruace distance,

Certainly Lhe most ambitious effort
was the Honda CRX sitting on the
pole. Sponsored by the Arizona Public
Service Commission and built by bat-
tery-maker DEMI, it used experi-
mental zinc-air batteries.

The PM effort made good practice
times—more than 60 mph around the
banked 1-mile oval at Phoenix, Only
the Honda was faster. But a loose bat-
tery connection, followed by a partial
battery meltdown, cost us a decent
grid position. We gualified on the out-
side of the sixth row.

The DEMI Honda was scheduled to
go the distance on its zine-airs. We
planned to run flat-out for 150 km and
then stop for a battery charge.
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Photocell

@ Thea other hail of the week-
end's activilies was-a 300-
kilometer (1B0-mile) race for
solar-powerad vehicles,
staged during the early after-
Moon hours on Iwo consacu-
tive days

With the Sun at its zenith,
the solar cars were at their
best, Fasiest qualilier was the

race wan! 1o the supar-high-
tech Swatch Watch entry, imported from Eu-
rope specifically for this event

Swathed in photocells, the ultralight solar
racers use only small battenes for accelera-
tion. Electnic motors used to power them were
rated at only 1 or 2 horsepower, and looked
more suitable for electric clocks than a 20-ft
car. Riding on bicycle tires, the fastest man-
aged fo lap the frack al speeds approaching
60 mph, @anough to ganerate g-loading on the
skinny litte tires, which were never intended
for such abuse, In fact, the MIT entry, while ai-
tempting a pass of the Swatch car late in the

SHiAr~v-

Virginia Tech entry, bul the Swatch Watch entry came from Europe to win solar-car race.

lirst day's laps, blew a tire in turm one,; ending
its chances for awin

Days of Thunder it wasn'L It was eerig
watching these cars circulating the frack in
near silence, With super-low-drag bodywork,
there was nosound at all until they wenl past
Then all you could hear was the swishing of
the tires on the pavement.

| saw at least one enlry wearing a Michigan
license plate. But the time whan a solar-
powered car is a viable vehicle for commuting
is stifl a long way off,

—M.A
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It's possible to recharge a NiCad
battery rapidiv—just 5 or i minutes
to about half charge, if vou can get the
current flowing, Pacific West brought
enotrh extra NiCads to build a 240-
volt battery pack in the pit, Putting
this pack in parallel with the smaller
pack in the car would do the job. We
expected charging rates in excess of
2000 amps, so the cables were hefty.,

Starting from the back of the pack,
we were in first place by the end of the
first lup, pulling gloriously away from
the rest of the field—for 30 laps or o,

But it wasn't to last. Unbeknownst
to the erew, a battery charger mal-
function the evening before had left us
with only a partial charge. We pitted
with the NiCads on their last legs a
good 60 laps early, while the Honda
motored around to win,

Az a racing experience, it was not,
will, electrifying. But this iz where the
world is headed—and we're already
working on next yvear's entry. M
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Our customers are the people we
care about most

So it's very gratifying to learn that
alter thousands of miles ol driving,
95% ol our newest customers would
recommend a Chevrolet, Pontiac,
Oldsmoebile, Buick, Cadillac or GMC
Truck woa

1991 OWRER QWALITY ERDORSEMENT LIVILS
1 friend.!

Since
satisfying
Our Cus-
tomers is
GM's very
definition of qualiry, we take this as a
sure sign we're delivering it

QUALITY PAYS

We've learned over the vears that
the maore quality we deliver to our
customers, the more sansfied they
hl:{,'.l;_'l'l'l'l.i,'.

That's borne out by the results of
our national customer sarisfaction
study

OLOSNOBILE

CHEVAOLET
CADILLAC
GME TRUCK

POMTIAC

ATcMm.
WERE GETTING
HIGH MARKS
QUALITY
THE PEOPLE

In the past six years, as we intro-
duced more and more new cars and
trucks redesigned and engineered for
quality, our customer satisfaction

Electrical systems. Braking systems
Emission controls

And we don't ever plan o
stop, because the heart of quality is

Today, 95% of our new owners
would recommend a GM car
or truck to a friend.

steadily increased.

Today, GM has 99 new redesigned
and engineered models

Thar'’s more than 80% of our cars
and 50% of our trucks No wonder
our customer satisfaction ratings are
now the highest in our history.

And this year, we'll bring our
more new models than Ford. Chrysler
and Toyota combined,

That's not just new looks
That's new substance.

Quality from the inside out

In engines. Transmissions

continuous improvement
ENGINES YOU CAN COUNT ON

Our 3800 V-6 engine balances
power, emission control and fuel
economy with technological advances
stich as counter-rotating balanced
shalts, electronic engine controls and
sequential-port fuel injection.

Result: No US. carmaker builds
better six-cylinder engines than the
3800 V-6 offered in many popular
Pontiac, Oldsmobile and Buick models.'

The 49-liter V-8 engine in




Cadillac is unsurpassed in customer
satisfaction compared with any Euro-
pean or domestic luxury nameplate.!

CLEANER AIR

Today, it's not good enough to
build strong performing engines that
are reliable and dependable.

Today, they must also be clean.

M ISSURIRRINEROG T 1HER 10 PUT QUALITRION

GM continues to work vigorously
to minimize emissions in all of our
vehicles

So it's not surpnsing that GM has
the lowest average emissions of all
Amenican carmakers

In fact, it takes rwenty-five 1991
GM models to produce the same
amount of emissions as it took one
model to produce 21 years ago.

In air quality, it’s clear, GM has
come of age.

TRANSMISSIONS:
TOUGH, SMART AND SMOOTH

If you have to think about your
transmission, something’s wrong

With GM's automatic transmis-
sions, there’s little to think about.
Millions of drivers have found them o
be of better quality and more trouble-
free than all domestics and many
imports, such as Honda and Mazda '

And GM’s state-of-the-art elec-
tronically controlled transmissions

have proven to be just as smooth after
100,000 miles of grueling taxi-fleet
testing as when they were new.

These electronic wizards monitor
a dozen different car and armospheric
conditions to perform quick. smooth
shifts with maximum efficiency and
wrmost reliability —whether you're
driving up snow-packed peaks or

through heat-baked deserts.
ASU ['ESTAF'.T

I'he first sign of quality is a sure start
As thousands of tests have proved,

our starting power is 999% sure every
time you tum the key on your new
GM car

S0 it doesn't marter if you're in
Maine or Mexico, in January or June,
your new GM car or truck will start

A 5AFE STOP

We are the only US. carmaker to
design, test and manufacture brakes.

We design and test brakes to high
standards for lining wear and fade-
resistance.

As a result, owners of 1991 GM
cars report fewer problems with their
brakes than owners of Ford, Chrysler,
Nissan, Mazda or Volvo.!

And GM offers more cars and
trucks with ant-lock brakes as
standard equipment than any other
manufacturer in the world

ALL PICKUPS:
REAR ANTI-LOCK BRAKES

Today, GM offers an Anti-lock
Braking Systern on all new pickups

In panic stops, this patented GM
systern modulates the braking action
to stop you faster and help prevent
your pickup from skidding out of
control—even when unloaded.

It's another reason why no
American full-size pickup truck is
more problem-free than full-size pick-
ups trom GMC Truck

VALUE DOWN THE ROAD

Today, you're probably planning
to keep your car or truck longer than
you did in the past

That makes long-term reliability
and dependability more important to
you than ever.

According to thousands of con-
sumers, no US. carmaker has built
more dependable cars over the past
five years than GM !

In addition, the cars and trucks
built by General Motors have kept
more of their original value, on aver-
age, than cars and trucks made by any
other US. maker’

WE CARE ABOUT YOU

Today, there’s a new commitment
to quality in everything we do at GM.
I's a genuine canng for you and a
spirit of teamwaork that pervades our

company—from the people who design
our cars and trucks to the people who

build them.

Wenvire | el
you to see for @ — @
yourself at a
Chevrolet,
Ponnac, Oldsmobile, Buick, Cadillac
or GMC Truck dealer

I 199 GM Customier Sansfaction Survey

1 Based on Mobile Exhaust Emissions Standards
for passenger vehicles

3. Based on Nanonal Automotive Research
Black Book for ten most recent available
calendar years

GMS PARTNERS [ QRUALITY

Chevroler. Poniac, Oldsmobile, Buick,
Cadillac and GML Truck are trademarks of
thie Geperal Motors Corporanon

ke {9 afiL sy

PUTTING QUALITY
ON THE ROAD

Chevrolet Pontiac Oldsmobile
Buick Cadillac GMC Truck




Making an obsolete carrier
ready for 21st-century combat
is one of the most

complex rebuilding

jobs in history.

BY DAVID P. COLLEY

: 1 carrier to receive a SLEP over-

_haul, the 35-year-old USS Sarafogs
now supparts some of the most 4
modern weapons systems afloat, A

Pal MO TOY BY BRIAMN R OWDLFF
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cluttered with workshe nI- uul Hl.q ma-

terials of 4 major overhaul, the flight

e e ‘k still exudes latent power.
stories below, the keel iz no
spiring | ascing I.|I-II|3 in its




irs. MNearly as
1t deck and

gome 7
the Phi

tval Shipyvard
bt of GO, (04

In the shadow of itz own girth and the
overhanging flight deck, the keel ex-
ists in permanent gloom, salmon pink
im it L prime codl

Launched in |
in 1961, and

Kitty Hawk

life exte

“Connie” was well past its prime in
1960 when it was nudged up the Dela-
ware River to the shipyard some
miles from ¢ ity Philadelphia.
Big as it w 100 tons (comb:
load) and 17 stories from keel to mas
head, the ship had been battered by
Wil d eaten by corrosion. The
equipment in its CIC em—_Com-
bat Information Center—was primi-
tive and slow. After more t
ter-century in the Pacifie, including

seven combat tours off Vietnam, its

ar showed
th ars of hundreds of thousands of
launches and recoveries. Its propul-
sion system was anemic and ineffi-
cient, and it hull needed repairs, [ts

system was unbalanced,
with miles of once-functional electri-
cal eable now leading nowhere,

SLEP or scrap

The Navy generally gives a carrier 30
vears before serapping or mothball-
ing it. But the Constellation has been
granted a reprieve, All the Navy's
ships undergo periodic overhauls, but
nothing as comprehens| aSLEP;




in which the old ships are gutted and
rebuilt from top to bottom.

The focus of the 3-year, $725-mil-
lion project—a fifth of the cost of a
new carrier—covers repair of the hull
and bulkheads, plus repair or replace-
ment of piping systems, rotating ma-
chinery, the launch and recovery sys-
tems, the electrical distribution
systems, weapons systems and elec-
tronies. When it's all aver, the ship
goes back to the fleet good for another
15 to 20 yvears, and almost as
modern as the most recently
commissioned carriers, such
as the USS Theodore Roose-
velt and the USS Abraham
Lincoln (see “Show Of
Foree," page 49, March "00).
In some cases, the equip-
ment aboard the SLEF earn-
ers is even closer to state of
the art.

Constellation is the fifth
carrier to be overhauled at
PNSY, and a sixth, the USS
John F. Kennedy, is tenta-
tively scheduled to begin one
in 1993, when the Constella-
tion is completed. As ameasure of the
confidence the Navy places in its
SLEP carriers, the USS Indepen-
dence, rebuilt in the mid-1880s, was
the first flattop to venture into the
Perszian Gulf before Operation Desert
Storm

Engineers involved in SLEP say
that, next to developing vehicles for
the space program, rebuilding an air-
craft carrier is the most complex job
in the world, and certainly the most
intricate of shipbuilding tasks. Every

36
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Constellation s the fifth carrier to be revital-
Ized under the SLEF program.

compartment is a maze of wires, ma-
chinery, pipes and pumps that not
only function to keep the ship afloat
but allow it to fight a war. At sea, the
Constellation is a small eity with 5300
crew members. Just keeping the crew
fed requires the ship's cooks to turn
out 18,000 meals a day.

l:'urmfee’fﬂ.fmn ul*-m is 4 l'!u:l[ilu.{ elee-

Huge tools at PNSY s machine shop will re-
furblsh the carrier's propeller shafis.

tronjes station, It is an airport with 80
of the most sophisticated planes any-
where, And it is a powerplant with
eight boilers that drive the ship, pro-
duce electricity and catapult 50,000-
pound jets into the air at 170 miles an
hour.

Damage report
Constellation’s SLEP didn't begin at
PNSY. Three yvears before, engi-

PRA PSS By B A TT R

neers began inspecting the ship dur-
ing routine cruises. They poured over
it to obtain data that was recorded
and analyzed before rebuilding plans
could move forward. At times, there
were as many as 165 engineers
aboard, talking with the crew, study-
ing old plans and drafting new ones.
By the time Constellafion arrived at
PNSY, the information was combined
inan extensive workbook that spelled
out every detail of the SLEF.

Almost before Constella-
tion was dry, its hull was
being visually scanned for
areas of damage either from
collision or corrosion. Work-
ers test suspected areas with
special hammers. Trained
eyes and ears can determine
whether a section of hull
needs to be replaced or clad-
welded. Connie's hull is dot-
ted with splotches of past
clad welds that show up like
raised weaving on the
smooth plates,

“The men doing the in-
spection have experience in
the structural trades,” says Bob Gor-
gone, a mechanical engineer and
SLEP project director. “They take
the hammer—designed something
like a ball-peen hammer—and rap the
hull. Sometimes it goes through.
Sometimes the report is mushy, or
the hammer leaves an impression in
the corrosion,”

Gorgone says that ultrasonic test-
ing is also used to determine the thick-
ness of hull plates. Technicians tap a
probe around the suspect area and
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take readings from a monitor, Gener-
ally, a 25% reduction in hull thickness
warrants repair. Hull plates vary in
thickness, but average about three-
quarters of an inch,

The hull is the ship’s most promi-
nent feature. But engineers are no
less interested in ensuring that
bilges, bulkheads and stiffeners are
sound, Forexample, the steel decking
beneath the boilers is removed and
the bilge areas scanned for corrosion.

But the work goes far beyond re-
placement of damaged parts, extend-
ing into substantial new engineering
on basic systems. One example is the
system of list control tanks, which
help maintain the carrier’s balance,
As planes fly on and off the deck, wa-
ter is constantly moved among the
tanks to keep the ship level. During a
SLEP, weight is shifted and engi-
neers must design so that the ship's
balance is not disturbed,

Connie’s cats
Reconstruction of the catapults may
be the trickiest SLEP job. Subjected
to tremendous [orces, these powerful
machines must be aligned to the finest
tolerances, or they will self-destruct.
The newest feature of the rebuilt
catapult systems are steam accumula-
tors that replace the huge dry receiv-
ers, which had 4-in.-thick walls. One
accumulator will do the work of three
receivers, making available consider-
able workspace for other valuable
functions just below the catapult ar-
eas. The aceumulators will provide a
constant flow of steam during each
aircraft launch, whereas the receiv-
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Screwws were removed to guard classified
contours from prying eyes [above). Scamed
bow | below | bears witness to years at sea,

ers gave only one blast that dimin-
ished as the plane reached the end of
the catapult trough.

The added power will facilitate
launching of heavier aireraft at higher
speeds while reducing the wind-over-
deck speed required during launch
operations,

On our visit, Connie's cals were in
various stages of repalr. No. 4 waist
catapult required extensive replace-
ment of trough plates corroded by zalt
water, JP-5 jet fuel and AFFF fire-
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fighting spray. [t could have been
worse, though, The bed on one of the
USS Forrestal's catapults was so de-
teriorated that a workman's feet went
through.

Once the catapults are rebuilt, en-
gineers do a 3-dimensional laser re-
alignment of the upper and lower sup-
port rails and the baseplate using
shims as thin as Yuth of an inch. Re-
alignment takes place at night when
there are fewer vibrations and more
constant temperatures.

To reign in the heavier aircraft
launched by the upgraded cats, Con-
stellation's old Mark 7, Mod 2 arrest-
ing engines have been replaced by the
more powerful 50-ft., 43-ton Mark 7,
Mod 3s—the same as those used on
the Navy's newest carriers. Desipned
and built by the Navy's Air Engineer-
ing Center (NAEC) at Lakehurst,
New Jersev, the arresting system is
made up of four cables or “cross-deck
pendants,” that stretch across the an-
gled flight deck to stop incoming air-
craft. The eables, jettisoned into the
sea after 100 recoveries, wind below
the flight deck around a series of
sheaves, or wheels, and attach to
massive tubular hydraulic "engines.”

While cable tension on the sheaves
and new sheave dampers helps slow
the aireraft, the main stopping foree
comes from the engine, which acts
like a giant door closer. The engine’s
internal piston is slowed by the force
of the surrounding hydraulie fluid.
During landing operations, this hy-
draulic foree is constantly adjusted to
handle the different weights of incom-
ing aireraft.
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To line up the bolt holes on the big
Mod 3s with those on the carrier deck,
SLEP engineers used photogramme-
try. In this process, high-precision
cameras loaded with plate glass film
shoot pictures of targets on the deck.
The information is fed intoa CAD sys-
tem which eorrelates the bolt hole po-
sitions in three dimensions. When the
new engines were lowered into place,
the holes matched perfectly.

Even with the new engines, howev-
er, Constellation's angled deck was
not long enough to safely accommo-
date the newer, heavier planes, so 8
ft. of flight deck will be added. Other-
wise, F-14s that missed the initial
three arresting cables and snared the
last might drop over the side.

As a backup, the angled deck's two
barricade stanchions were also re-
built. These support a eross-deck net
that will stop a plane that misses
the cables,

The hunt for a blue hit
Poszibly the most extensive job
during the SLEP is recondition-
ing the ship's propulsion sys-
tem. Forty-fi. = 40-ft. openings
are cut through nearly every
one of the Constellation's
decks, from the hangar deck
down to just above the keel,
Then the four high-pressure
(HP) and four low-pressure
(LP) turbines, along with gears,
generators and other major
components, are lifted out.
Many of the elements are sent to
private eontractors for recondition-
ing. Once returned, the parts are low-
ered into place and rebuilt for a “blue
hit,” or precision mesh. Connie’s high-
pressure turbines will be new, while
the low-pressure turbines are being
refurbished.

The eight boilers are rebuilt and re-
bricked. Constellation's four screws,
each 21 ft. in diameter and weighing
22 tons, are removed and replaced by
new ones, and sections of the four pro-
peller shafts that need repair are re-

i

Island Is clad in scaffoiding (left]. while re-
mowval of catapult recelvers leaves new room
belowdechks [right).

moved and refurbished.

The heart of any carrier in wartime
is the CI1C or Combat Information
Center. When Connie arrived in Phil-
adelphia, its C1C equipment was
1960z vintage, and its ability to locate,
track and analyze sea and air threats
was limited. The CIC has been
stripped bare and will be re-equipped
with the most sophisticated systems
the Navy can provide.

As part of an upgraded Naval Tacti-
cal Data System (NTDS), the ship-
yard tears down much of the ship's
electronies packapge and installs state-
of-the-art equipment, including new
radars, computers, and detection and
jamming systems. To help cool all the
hot, new equipment, more powerful

Welder tolls deep amid the tangled wires
and plpes of the engine room.

air conditioners must be installed.
New CIC computers, a quarter of the
gize of the old, will give the Constella-
tion the ability to track hundreds of
bogies at one time and analyze the
threat potential at much faster
speeds. Henry Heyser, director of
PNSY's electronics systems division,
says Connie's old tracking system
was limited to analyzing about 20
bogies at one time. The CIC will also
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get new scopes, display terminals and
digital converters to translate the
analog waves from the radars and
missile weapons systems. External
communications systems also will
be upgraded.

Most of the CIC's equipment is only
as pood as the radar that feeds data to
it, so that too must be replaced. Carri-
er radar falls into three primary
types: height finding, range and bear-
ing; air search; and surface search,
Connie's new radars will work faster,
have greater range and operate more
efficiently in all kinds of conditions.

Connecting all the electronics will
be a rebalanced and partially new
electrical system. More than 100
miles of armored electrical cable is
being removed. Jacketed by a steel
mesh to protect it in combat, the old
wire weighs tons and removal will
lighten Connie's load. The re-
placement cables are armored
with a plasticlike material that
produces little smoke in the
event of a fire. The electrical
distribution system will also be
rebalanced so that Connie's
switchboards carry more equal
amperages, Gorgone notes that
an old carrier is like an old house
with some circuits carrying
greater loads than others.

Constellation's SLEP com-
plement of some 1800 officers
and men are busy every day re-
pairing and rebuilding the leas-
complex equipment such as
pumps and valves and some
simple electronics equipment. They
also are responsible for recondition-
ing living quarters, painting and re-
placing furniture and fixtures,

Constellation is scheduled to be re-
floated in 1992 and will be ready for
sea trials in 1993, Then it will set out
to sea to determine if all systems are
working properly. Normally, it takes
several eruises to work out all the ma-
jor kinks, but then the 64 will rejoin
the fleet, ready to defend the United
States until at least 2008, 2]
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Glock’s high-tech double-action, semiautomatic handgun

has taken US. law enforcement by storm.

BY JOHN WOOLDRIDGE, Contributing Editor
PM Photos by Brian Kosoff

® The slide leaps forward to chamber the first round
with a precise metallic snap. At the range officer's sig-
nal, you take aim and slip your finger inside the Lrigger
guard. The Glock 17 is light and controllable in your
hands, easy to point. White highlights on the front and
rear sights line up quickly, and you squeeze off six quick
rounds. Foree of habit makes you think of the times you
used to stop at this point and reload yvour old revolver,
But now you continoe to concentrate on the target and
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fire 11 more rounds. After 17 shots, it's finally time to
insert a fresh elip. The firepower is awesome.

The Glock 17 is a remarkable suecess story. With vir-
tually no firearms experience, Gaston Glock, an Austri-
an mechanical engineer specializing in synthetic mate-
rials, produced the first working prototypes of the
Gloek 17 for the Austrian army, which was searching
for a new Smm sidearm that was lightweight, durable
and equipped with a large-capacity magazine, In 1953,
following rigorous testing and intense competition, the
Glock 17 won the competition, and the Austrian army
ordered 285,000 pistols. In 1984, after surpassing exist-
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ing NATO sidearms standards, the
Norwegian army followed suit.
Before the decade was over and af-
ter a brief period of skepticism, Glock
pistols became the issued or autho-
rized sidearms for over 2700 U.S. fed-
eral, state and local law-en-
forecement agencies. Today,
there are more than 300,000 in
use nationwide. Achieving
this kind of success was no ac-
cident. Nor was it easy.

Top
A few years ago, the Miami
Police Department requested
two Glock 17s to evaluate as
potential duty weapons, With
a primed casing in the firing
chamber, a Glock 17 was
hurled against steel and con-
crete walls, then repeatedly
dropped 15 ft. to a cement
walk, landing on all sides. Because of
its revolutionary safeties, the firing
pin never touched the primer,

Fully loaded with alive round in the
chamber and 17 more in the clip, a
Glock 17 was buried in beach sand,
dug up and discharged 18 times, Fully
loaded again, a Gloek 17 was dropped
into a bucket of seawater and left for
50 hours. It was retrieved, shaken
dry and discharged 18 times,

According to the Miami Poliee De-
partment, which su uently pur-

chased more than 1000 Glock 17s, the
two test guns are still carried by in-
structors as duty weapons. Both have
in excess of 50,000 rounds through

them without any breakdowns.

Aside from durability, what makes
the Glock 17 the new top gun for law
enforcement? We decided to go to a
firing range in Smyrna, Georgia, to
find out.

The first thing you notice about the
Glock 17 is its virtually indestructible
synthetic polymer receiver.

!.z
While the 9mm Glock | 7's recelver |s

made of a lightweilght polymer that's | 7%
stronger than steel, 85% of its mass ks metal.

When it was first introduced in the
U.S. in 1986, this component ignited a
firestorm of controversy, which brief-
ly hindered acceptance of the Glock as
a viable law-enforcement pistol. The

Glu-ck 17 was demnbed asan "al]-pln&

tic gun” that would “pass
. through metal detectors unde-
tected,” a claim that was prov-
enuntrue.

The Glock 17 isn't all high-
tech plastic. In fact, 19 of its 24
ounces are metal, most of it in
the massive stee] slide. Over-
all, the Glock 17 iz a hammer-
less, autoloading 9mm pistol
that measures 7.21 in. long,
| 5.16 in. in height and 1.18 in.
wide at the grips. These are
roughly the same dimensions

' i
L
H as the Colt M1911-A1 and
- = most other standard-size pis-

Cutaway shows first safety deactivated by touching trigger.

tols.
A double-column magazine accom-
modates 17 rounds that are stacked
offset rather than in-line. There are
witness holes on the back for a visual
check of remaining rounds. A fully
loaded Glock 17 weighs in at 31.41
ounces, about what

a similar-size steel-frame pistol
weighs empty.

Indestructible plastic

The polymer in the Glock 1T's receiver
is unaffected by extremes of cold and
heat up to 392° F. In fact, the Glock 17
has been fired at temperature ex-
tremes of -40° F to 140%-plus F. It is
also unaffected by everyday oils and
solvents. Damage by physical abuse
and corrosion is minimal, as is the
amount of maintenance.

Ounee for ounce, Glock's patented
polymer is about 17% stronger and
14% lighter than stainless steel. To
demonstrate how tough this material
is under fire, a Glock 17 assembled
from components selected randomly
off the production line once fired
10,000 rounds in 4 hours.,

Glock also uses polymer or poly-
mer/steel components in other areas
of the pistol, such as in the trigger and
trigger mechanism housing, the recoil
spring tube, the magazine and sights,
Just to name a few. To construct the
complex receiver, Glock employs an
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injection molding proeess to build in
recesses for internal components and
external features.

Protecting the glarefree, matte-
black steel surfaces inside and outside
the barrel and slide, as well as the sur-
faces of other metal parts, Glock uses
a carbo-nitrating hardening process.
Glock ealls this a tenifer finish, which
penetrates the metal surface several
thousandths of an inch, locks it
against corrosion, and produces a sur-
face hardness rated as T0C on the
Rockwell Scale, one step down from
diamond hardness,

Length of the cold-hammer-forged
barrel is 4.49 in. It features a distine-
tive hexagonal profile rifling with a
righthand twist that measures 9.84
in. and is free of the sharp, square-cut
edges of more typical lands-and-
grooves patterns. In tests, the atypi-
cal, radiused rifling has shown im-
{.;ru\r-emenl, over sharp-edged rifling

v allowing a better hot powder gas
gedal with the bullet that produces
higher velocities, better accuracy, in-
creased barre] life and less fouling and
bullet deformation.

On the firing line

The first time you pick up a Glock pis-
tol, you immediately notice the light
weight and the comfortable grip,
which easily accommodates the dou-
ble-column magazine without feeling
overly wide. The magazine cateh is on
the right side of the gun. Righthanded
shooters must rotate the pistol grip
slightly in their palm to release the
magazine with the right thumb and
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INSIDE THE GLOCK 17
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guide it out with their left hand. Left-
handed shooters will actually find it a
little easier, but in neither case can
the magazine be accidentally re-
leased. A molded guard protects the
slide stop lever from accidental en-
gagement.

Experienced shooters will immedi-
ately notice the lack of an external
thumb or grip safety, but this is hard-
Iy a drawback. Glock pistols are dou-
ble action only, meaning that there is
no way to fully eock the gun and then

Polymer recelver, triple safeties, white front and rear sight
markings and hexagonal-profile riffing are among many of
the unigue features on the Glock 17.

]
TRIGGER
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TRIGGER SIGHT
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COVER
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= \

| ‘\ CONMECTOR
'\ 'TRIGGER SPRING
DROP SAFETY

MOLDED
CHECKERING
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engape a safety, a practice referred to
by military and law-enforcement pro-
fessionals as cocked and locked. How-
ever, it is possible to carry a Glock
with a round in the chamber for eom-
bat or firefight readiness.

Glock pistols have a unigue safety
system to prevent accidental dis-
charge. When the slide is retracted
and released to chamber a round, the
internal firing pin is moved rearward
to a partially cocked position and the
trigger is moved forward from its de-
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cocked rearward position. Three safe-
ties are engaged at this time: 1. the
trigger safety, 2. the firing pin safety,
and 3. the drop safety.

The trigger safety iz a pivoted lever
on the trigger's face that blocks rear-
ward trigger movement, The firing
pin safety i1s an overhead plunger that
drops down to block firing pin move-
ment. The drop safety is a cross-
shaped portion of the trigger bar that

revents release of the spring-loaded
iring pin without further rearward
movement of the trigger,

Placing your finger squarely on the
face of the trigger immediately ne-
gates the trigger safety. Then the ini-
tial pull on the trigger causes an up-
ward extension of the trigger bar to
lift the firing pin safety. Finally, the
complete pull on the trigger canses
the eross-shaped portion of the trig-
ger bar to release the firing pin. Its
wedge-shaped tip passes through a
cut in the breech face to strike the
primer and ignite the round.

Trigger pressure necessary to fire
the first round is no different from
that of firing subzequent rounds by
nature of the always partially cocked
firing pin/trigger mechanism, which
improves first-shot accuracy. De-
pending on the trigger spring select-
ed, a Glock 17 can have a 5-pound or an
E-pound trigger pull, the former being
very crisp and responsive. Some law-
enforcement agencies opt for heavier
gprings to minimize aceidental dis-
charge, should training be forgotten
in a firefight.

Only 33 parts
Field stripping the Gloek for normal
cleaning is straightforward and sim-
ple. Remove the magazine, retract
the slide and engage the slide stop
lever. Check the magazine well for
jammed rounds, then look through
the gjection port to ensure that the
chamber is empty. Releaze
the slide, point the
pistol in a safe di-

A 17-round magazine [far right)
ls standard, New Is the 19-round

Plusd magazine.
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the compact $mm Glock 19.

rection and pull the trigger. [t will re-
main rearward.

Then, hold the pistol in either hand
and pull the slide back approximately
.o of an inch. Move it back too far,
and you will partially cock the firing
pin, which must be released by pulling
the trigger, as described above. Us-
ing the thumb and index finger of your
free hand, pull down on both sides of
the slide lock. Push the slide forward,
and it will separate from the receiver.
Carefully push the tensioned reecoil
spring and tube for-
ward and raise it until
free. Now, you can grip
the barrel by its lugs
and lift it free, chamber
end first.

At this point, we
should note that the
Glock 17 has only 33
parts, roughly half the
number found in other
autoloading 9mm pis-
tols. All of the compo-
nents are manufac-
tured on computerized
machinery to strietly
held tolerances that
are so accurate that the
parts from one Glock 17
are immediately inter-
changeable with those
from any other Glock
17 pistol.

Newer Glock models are, from the top
dowm. the 10mm Glock 20, the
standard-size .40-callber Glock 22 and

Because of its potential use in com-
bat situations, the Glock 17 is war-
ranted to fire a wide range of 9mm
ammunition, from Federal's Hydra-
Shok 147-grain subsonic round, to
Winchester's 124-grain full-metal-
jacket NATO round, to Remington’s
88-grain jacketed hollow-point round,
up to and including the powerful car-
bine rounds intended for military use.

While the first Glock models were
chambered in 9mm for international
military and police use, later ones are
now available for use with the potent
A0 S&EW (Glock 22) that was recently
developed by Smith & Wesson, the
10mm (Gloek 20) and venerable .45
ACP (Glock 21). Two other pistols re-
cently introduced are the compact-
frame 9mm Glock 19 and .40 caliber
Glock 23. Prices run about $500 a
copy.

Glock accuracy on the firing range
is comparable to or better than most
revolvers or semiautomatic pistols,
but its true worth isn't revealed dur-
ing target practice. It's revealed in
the field, where the stakes are high
and conditions are unpredictable.
Here, the sidearm of choice is increas-
ingly the Glock 17 or one of its newer
brethren. If you're fortunate enough
to get a chance to handle and fire one,
vou'll see why synthetic polymer
Glock has taken U.S. law-enforce-
ment agencies by storm. ™
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® Did you ever dream that aJap- BY MICHAEL LAMM, r‘unmhunn

anese car would outsell Fords and
Chevye? Well, neither did Ford
or Chevy, But the fact is the
Honda Accord sl i||]|rJ|F past the
Ford wt in 1989 and has been
Ameri :

But ; '
nese car’ \'t*]! it is, .Lrlnl it isn't.
Twao-thirds of all Accords sold
:||| America are imported from

raville, Ohio, where Honda
up a manufacturing operi-
The rest come from.J: i,

Not all the components that go
into the Marysville Accords come
from UI.S. sources. Un the other
hand, Ma He did produce enough
cars last vear to ship Accords to [s-
rael, Tawan, Korea and even Japan—
17,000 in all, Sothe issue of domestic
ity is muddy.

Accords have always sold well in
this country. The first time we sur-
veved Accord owners, back in 18977,
demand was so strong that we had to
go to a private party to get a new car
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PM Photos by Ron Hussey

to photograph. The dealer didn't have
one in stoek, and he already had a long

Wi I.i1i]|L Ii.-'

WS 3 |] tle Il.'jtl

Honda offered ha

which 5 loaded w ndard
tures, The idea was that the cost of all
that equipment would be offset by
volume and economies of scale

Somew |"|L'Il ialong the |I‘r||
though, Honda changed its mind
and now spreads the Aceord over
t wide range of models, prices
and features, the way American
automakers do. Now there are
four models (DX, LX, EX and
SE), each with progressively
more standard equipment—and,
of course, a commensurately
higher price.

The fourth-genevation Accord
of 1990 and "91 1= quite a bit differ-
ent in other respects as well. It's
still front-wheel drive, but it's
bigper, more powerful, heavi-
er—by almost 50%—and it uses
slightly more fuel, Owners of the 1°
Accord posted 27.3/33. 1 miles per gal-

ty/highway. The Accord owners
group reported

Ampg.
weord corrently offers

body stvles—sedan, hatch
wWagn Hun :
power ratings [or H—-' '
sohe all-aluminum Four: 125, 130 and




Honda Accord's analog Instrumentation Is
straightforward and easy to read.

140, depending on the model series.

In 1977, the Accord cost a whop-
ping £4145. Today's lineup starts at
E12 800 and poes up to $20,020 for the
SE sedan, replete with leather trim,
140 hp and ABS braking. (The new
station wagon and Special Edition
model weren't on the market when we
mailed our questionnaires. )

Seats drew some complaints for excessive
firmness and lack of lumbar support.

What's the basic magic that keeps
demand so high for the Accord? Own-
ers cited Honda's reputation, or
“track record,” as a key factor for
nearly half of all sales, with styling
second at 28.3%. A number of women
believed that the Accord was de-
signed with women in mind, and well
over half of the principal drivers in

Accord's 2,2-liter sohc 1&-valve Four is
smoothed by dual balance shafts.

our survey—>i, 3%—are female.
Workmanship was judged excel-
lent by 75.9% and good by another
23.2%, leaving only 0.8% of the sur-
veyed owners dissatisfied. Those are
better scores overall than the marks
geored by the "T7T Accord, which wag
built in Japan. And there were many
more complaints concerning mechani-

SUMMARY OF 1991 HONDA ACCORD OWNERS REPORTS*

Total miles driven: 2,107,206 Wagon 0.0%= Ave 0.8 No 25.0

Average miles driven: 62 Hp_wlilﬁ;l&n: y Pmm 10  Dealerservice opinion:

Purchase price: Styling 60.2% Comfort opinion, front seats: Exeellent 44.7%
Average $16,288  Handling 42, Execellent 5.0 Good 1.8
Hu'lﬁ $11,600-819.800  Comfortreominess 7.0 22 Average B0

WWd you choose the Accord? Power/performance 8.9 Average 47 Poar 3.7

omela reputstion 44.6% Ride 32.9 Poar ' 1.1 Number of vehicles owned:
Stylin 28.3 Econom 2% Comfort opinion, rear seal: This vehicle only 25.5%
me-g ather Hondas 275 Bpecific dialikes: Excellent 46.7%  Two vehicles 60.6
Performance 18.0 No eomplaints 12.7%  Good 45.1 Three vehices 4.6
Price/value 16.7 Automatic shoalder belts 10,2 Average 4.7 Four or more 5.6

Muodel chodce: z Firm seatslumbar pupport 8.1 Poor 1.1  Principal driver:

Accord LX 51.3% Deler gervice 6.1  Mechanical trouble? Femile 58.8%
Accord EX o Fuel economy B No BL1%  Male 39,5
Accord DX 9.8 Diepdilicl torsion rods a6 Yes 15.8 E%un! 22
Accord BE L0**  Buggesied changes: What type of trouble? Age distribution of owners;

Avg. mpg, city/hwy: Nochanges 18.6%  Alrconditioner 27.9%  Under20 24.0%

peed manual 25.7/492.4 Al 16.9 Electrical system 14.0 30-49 years 42.9
4-speed automatic 24,285 Offer ABS in all models 14.2 Transmisgion 14.0 G0-plus .0
ion choice: Safter seats/lumbar support 8.2 Jerky/hesitant shifts (aato) 116
&-speed nutomutic 68, 1% Center front armrest 7.4 Did you repair it yourselfT Based on your experience. would
G-speeedd manial 0.9 Improve automatic belta 3.0 Mo BT.7%  you buy an Accord again?

Baody siyle cholce: Workmanship opinkon: Yes 2.3 Yes T4.3%
4-doar B21% Excellent 5.9% Dealer repairs satisfactory? Mayhe 230
2-door 7.8 Crood .2 Yes 75.0%  No 26

* Percentages might not equal 100% duwe to rounding up or insulfliclent data.

** Btation wagon amd Special Edition not avaitable at time of survey,
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cal problems baeck in "TT—I2.7% com-

pared to 15.9% in this survey. Honda --—-—..-I:I::_

seems to have made preat strides in """‘"“_"_"_"'='|
‘ . i i

This iz particularly interesting, be-

reliability and quality control.

cause the 1977 Accord was regarded § =

as one of the world's best-built auto-

alz=o means that in the long run the
new Accord will be cheaper to drive,

despite slightly higher fuel consump- §

tion, because it needs fewer repairs,

The "91 Aecord’s ride and handling
got generally good reviews from our
survey group, as did seating eomfort

the simple analog instruments, the @8

vigibility and the general feeling of
safety inside the car,

Shoulder beit beefs

However, good as it is, the Accord did
draw some eomplaints. Tops in this
department was the motor-driven
passive shoulder belts, which were
eriticized by drivers and passengers
alike. A secondary problem had to do
with the driver’s sun visor. When it's
against the side window, it snags the
action of the automatic belt.

Some 16% of our respondents asked
for airbags, available so far only in
Accord wagons. Another 14.2% of our
owners put ABS on their wish-lists.
To get an Accord with ABS this year,
vou have to order the $20,020 SE, and
a lot of buyers didn't think that was
fair.

Generalized complaints were mild.
A few owners—3. 1%—couldn't get
comfortable in the driver's seat, criti-
cizing it for being too firm and lacking
lumbar support. Another 7.3% lob-
bied for a front center armrest (avail-
able as a dealer-installed option).
Some wanted a bench front seat, and a
few found the rake of the rear seat-
back too far from vertical for comfort.

The torgion rods that hold the
trunklid open occasionally dropped
the lid on unsuspecting heads. Air
conditioners were defective in a few
cars, and the automatic transmission
jerked or hesitated in others,
Honda loyal
Despite thfe sc?trtered complaints,
though, our Accord owners were gen-
erally very pleased with their cars.
More than a quarter of our survey
group had owned Hondas before, and
T4.3% told us they'd gladly purchase
an Accord if they had it to do over,

In a footnote on his questionnaire, a
New Jersey engineer wrote, “I don't
know why anyone would buy a more
expensive car, Accords are great val-
ues and very luxurious.” Most owners
agree wholeheartedly. o
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Though conservative, the Honda Accord's styling ranked as the best-liked feature with the
owners in the survey group. The LX sedan version dominates sales.

EDITORS REPORT

® WhenFord launched the Taurus, the
design was characterized as “custom-
er driven,” markelingese for determin-
ing exactly what the customer wants
and then bolting it into the concept.

As a marketing pasition, this looks
like solid ground, like taking a bold
stance in favor of motherhood, lower
laxes and the flag. But as an iron-clad
design policy, there's a down side. Fol-
low this ethic too far, and you can wind
up with a serious case of the blands.

Ford navigated these shoals with
rare skill and came up with a car that
was bold and innovative. The Honda
Accord, meanwhile, has been custom-
er driven from bold and innovative to
something much more mainstream,
Refined, yes. Technically sophisticat-
ed, yes. Well-made, yes. Bold, no.

In our opinion, the Accord Is a good
example of what happens to a car
when its designers strive to make it all
things to all people. It may become bel-
ter in every detail—this can be said for
the Accord—but it loses characier,

We offered this opinion in our long-
term evaluation of the current Accord,
and judging by the angry letters from
droves of Accord owners, character
isn't nearly as important as durability,
reliability and a high level of civilization,

Thig is not to say the Accord is defi-
cient in driving virtues. Driver sightlines
are excellent, space utilization is ex-
emplary and the control/instrument
layout is first-rate. These are all tradi-
tional Honda design strengths, some-
thing that can also be said for the en-

The Perils Of Committee

gine. The Accord's 2.2-liter sohc 16-

valve Four, with counterrotating

balance shafis, is one of the best 4-
inthe business.

On the other hand, a VB engine is
better, and there's a good one avail-
able elsewhere in this class. The Ac-
cord's Four gets noisy when pressed.
And like some of the owners in our sur-
vey, we've experienced glitches with
the 4-speed automatic,

We also wholeheartedly agree with
owners who disliked the Accord's mo-
torized shoulder belts.

On the road, the Accord is quiet,
mannerly and comfortable. We find the
seating to be good, and ride quality is
better than good for a small car.

But we can’t really go along with
owners who regard the Accord as fun
to drive. Even with front and rear anti-
roll bars, the Accord retreats into stub-
born understeer when it's pushed
through comers. It's thoroughly pre-
dictable, and braking is very good (we
agree that ABS should be available
throughout the line, incidentally), but
it's no sporis sedan.

On the other hand, Honda isn't really
after the sporis sedan set with this car.
This is family goods, and Honda has
obviously struck a responsive chord.
But will a customer-driven design phi-
losophy continue to push the Accord
toward anonymity? In our book, bland
is bland, regardless of detail execution.
It'll be interesting to see how long this
approach can dominate the sales
charts. —Tony Swan
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COMPARISON TEST

GIANT

We test the four biggest
projection televisions.

® If you want to experience a
football game smack in the mid-
dle of your living room, there's
no better way to do it than with
a projection television. The im-
age is 80 large you ean't help but

BY FRANK VIZARD, Electronics Editor

FRANK C. BAER, President,

Advanced Product Evaluation Laboratories
STEPHEN A. BOOTH, Contributing Editor

the Hitachi 605X1K, you get
picture-in-picture for viewing
another video source, Dolby
Pro Logic surround sound and
two remote controls. The

feel like yvou're right out on the play-
ing field. This feeling holds true not
just for football but for any video im-
age you put up on the sereen. You're
in the middle of the action, mostly be-
cause the on-screen image is nearly as
big as you are.

Projection televizsions are becom-
ing big sellers, particularly with
sports fans. For many, however, pro-
jection TVs are something they've
only seen in a locul bar,

Unlike direct-view televisions,
which employ a single tube, rear-pro-
jection TVs use an array of red, green
and blue lenses to ereate 4 video im-
age. The lenses are aimed at an angle
toreflect off a mirror at the rear of the
set. The picture, a convergence of all
three lens elements, is projected onto
the rear of a translucent screen for
viewing,

To find out just how good to-
day's projection TVs are, PM
found the four biggest projec-
tion TVe in existence. These
four models are the offensive
line of their class. They're all hig,
each measuring over 52 in. in screen
size. Not only are they big, they're
also heavy, weighing between 250 and
350 pounds. Think about confining
these sets to the ground floor.

Asinfootball, every big player isn't
necessarily a great player, To find out
how these projection TVs played, PM
took them to the lab for a tryout, hop-
ing to find something more than just a
refrigerator. We did find a couple of
stars and a couple that might make it
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in some other league, but not PM's.
On their own, each projection TV is
impressive, It's only when you put
them up against each other in a game
gituation that differences become
apparent.

The roster

PM's tryout roster looks like this: a
G0-in. model from Hitachi, a T0-in.
model from Mitsubishi, a 61-in. unit
from Philipe and a 53-in. model from

hile none are inexpensive, the
Mitsubishi model is the most costly at
63949, The other models range in list
price from $3400 to $4400.
Projection TVs in this price range
offer more than just big screens. With

RCA's universal remote
can control the TV and other
components, as well

P PO Y ERAN KR

G0SX1K also has a message tim-
€r 50 you can leave an on-screen mes-
sage for yourself or someone else at a
programmed time.

Perhaps the most remarkable fea-
ture of the 605X 1K is its cabinet
depth. While offering a screen size of
60 in., the Hitachi set measures only
28 in. deep. This compares favorably
with smaller direct-view televisions.
The other three models in PM's test
all have greater cabinet depths.

However, this is not to say that any
of these projection televisions have
trouble fitting through a standard-
size doorway measuring 30 in. across.
The Hitachi 605X1K slides through a
doorway as is, of course. For the oth-
ers, delivery is not as difficult as it
might seem.

The depth figure in PM’s chart re-
flects the size of the projection TV
fully operational, For both the Philips

| -
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PROJECTION TV SPECIFICATIONS
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and Mitsubishi models, the rear mir-
rors slide down to reduce the overall
depth to 28 and 27 in., respectively.
This makes it easy to move either
model through a doorway.

The same is true of the Sony KPR-
53EX35. Sony delivers this model iu
two pieces. By removing the mirror
assembly, the depth of the KPR-
S3EX35is reduced to 26 in,

The Mitsubishi V5-T004R doesn't
offer surround sound, but it does offer
an 18-watts-per-channel amplifier for
powering speakers, Other major fea-
tures include picture-in-picture, two
remotes and a variety of audio/video
inputs and outputs. You ean also plug
a phone directly into the VS-T004R to
make it easier to access payv-per-view
telecasts,

The Philips 61MP60's major fea-
tures include Dolby Pro Logic sur-
round sound, picture-in-picture and a
wealth of audio/video connections,

The most notable feature of the
Sony KPR-53EX35 is the built-in
Sound Retrieval System (SRS). This
eireuitry, designed by Hughes Elee-
tronics, creates a surround-sound ef-
fect without the need for additional
rear speakers, Dolby Pro Logic, by
econtrast, requires separate rear
speakers and often a center channel
speaker and extraamplifier. Whether
this approach measures up to Daolby
Pro Logic iz debatable, but it does
have its space-saving merits.

Sony also ineludes audio/video in-
puts on the front panel so you can
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quickly and easily connect a cam-
corder, for example. Picture-in-pic-
ture is also available.

The drills

Just as football players go through a
series of running, passing and block-
ing maneuvers, PM put the four rear-
projection televisions being tested
through a series of drills. These drills,
along with subjective viewing of a ref-
erence videodise, determined the
overall ranking.

The accompanying chart gives you
an idea as to what types of tests were
conducted. This chart compares key
data and areas where there were sig-
nificant differences. While additional
tests were done to measure {actors
like overscan, black level retention,
transient response and color quality,
there were no significant differences
among the four, In fact, all four per-
formed admirably in these areas.

A white uniformity test, which
measures the uniformity of white
over the entire sereen, did show that
the Mitsubishi VS-T004R is rather
dark in the corners of the screen. Asa
result, the middle of the screen ap-
pears to have a bow tie of light
stretehed acrossit.

The Mitsubishi model also exhibit-
ed a slight amount of overscan, This
means that the video picture extends
slightly bevond the borders of the
viewing screen. Overscanning tends
to make details at the center of the
picture even larger.

PO PHOITDCF TV BY HLWIPHEEY SUTTIOHN

The brightness of the screen is re-
flected in the luminance test. Lumi-
nanece is measured in foot lamberts,
with the higher number being better.
Luminance for all four models was
measured using a 36.5% white “win-
dow" at the center of a black screen.
Measurements were taken at a dis-
tance of 1 meter. A score of 50 is ac-
ceptable. The Hitachi 608X 1K, which
seored 146, is one of the brightest pro-
jection TVs ever measured by APEL.

One criticism of rear-projection
TVs has been that off-axis viewing, or
viewing from the sides, is poor, Tosee
how well rear-projection TVs have
improved in this area, APEL meas-
ured the luminance at 50° and 70° off-
center. While the numbers show a
steep decline, real life suggests the
numbers are misleading. The eye
doesn't perceive a big roll-off in pic-
ture quality at all. PM found off-axis
viewing quite tolerable. There's defi-
nitely been a big improvement since
the early days of projection TV,

Horizontal resolution measures the
sharpness of the picture. Horizontal
resolution is generally defined as the
number of transitions from black to
white that can be seen on a single hori-
zontal sean line of & video picture, All
four models can produce an image bet-
ter than any broadcaster or video for-
mat can currently deliver.

Related to resolution is the fre-
gquency response figure, Video signals
are amplified before they reach the

f Please turn do page 161)
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FINISH PREPARATION

The best wood finishes begin before
the first coat is applied.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO,
Contributing Editor

® It doesn’t matter how ljg_]‘il this
joints are fit, how carefully the dove-
tails are laid out and executed, or how
straight and square the assembly, the
very first thing that everyone will
look at is the finish, It stands Lo rea-
son, therefore, that doing all you can
to ensure Th.—ﬂ the finish is flawless
will be well worth the effort. Yourin-
vestment in time and energy will reap
dividends for years to come.
However, knowing what f{inish to
use and how to apply it is only half the
battle. The first step in any finishing
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process is Lo prepare thi surfice Lo be-
eopt the stain, varnish, paint or other
coating produet so that the wood
—and vour careful construc tion—is
shown off to its best adva
er fall into the trap of thir
finish will hide imperfecti /
rule, stains and clear coatings acee
tuate every aspect of the surface
—including planer marks, dust,
seratches and other blemishes. Even
acoat of paint will turn what seemed a
smooth surface
bumps and irregularities,

into a moonscape of

Thankfully, the 1.1-vh|:ﬁq|u-.-:_-'- to ade-
quately prepare wood for finishing
are relatively few and easily mas-
tered. They include removing glue,
tool marks and stains, repairing sur-
fuce blemishes, and finish 2anding and
sealing "lr'tllh some wood, , grain [I“IP'lj__

ns, h[l‘.lt'hl!‘lj.’:
may be in order to lighten the wood or
remove stains. Like all other aspects
of woodworking, the key to suceessful
finish preparation is patience and at-
tention to detail.




Glue Cleanup
Because it's better to apply a little too
much glue than not enough, some glue
will always squeeze out around the
joint. Some glue manufacturers rec-
ommend removing the excess with a
cloth and warm water. Unless the
surface is to receive an opaque finish
such as paint or lacquer, this practice
should be avoided. A diluted glue resi-
due will remain on the wood and fill
the pores of coarse-grained woods
such as oak. The residue will interfere
with the absorption of stains and re-
main apparent under clear coatings.
The best way Lo remove glue is to

first let it set until it begins to thicken.
Then, run a sharp chisel along the
juint to neatly peel off the glue bead
(Photo 1). Glue that has completely
dried is also removed with a sharp
chisel followed by sanding.

In some situations, however, such
as a tight corner or confined space, a
dampened cloth may be the best way
to remove the excess glue. In these
cases, carefully remove most of the
excess with a small stick or other
pointed tool to reduce the amount of
glue to be wiped up. Follow with the
cloth and warm water, and let the sur-
face dry. Then, hand sand.

o e
_— .

1 Remove excess glue by carefully peeling
it off the surface with a sharp chisel after
the glue has partially set.

Tool Marks
Wood that has been surfaced on a
planer has amall parallel ripples that
run from edge to edge across the
board. The spacing of the ripples indi-
cates the feed rate and rotational
speed of the planer cutting head. If
you use a jointer in your shop, one
way to reduce planing marks is to
slow the feed rate. Home workshop
thickness planers generally have
fixed feed rntel:. S ™
It is possible to away er
marks with an orbital sander. I-E]wew
er, the flexible pad of the sander may
conform to the imperfections and sim-
ply follow their contour rather than
remove them. The finish-sanded sur-

face may look fine to a casual examina-
tion, but the ripples could very well
ghow up when finish is applied.

A better method is to use a cabinet
scraper. When it is properly sharp-
ened, this tool will cut the tops of the
ripples and leave a silky-smooth sur-
face that requires very little followup

& Use a sharp cabinet scraper to remove
milling marks. A finely set, sharp hand
plane will also work. Follow by sanding.

sanding (Photos 2and 3).

Severe marks from coarsely planed
stock can first be handled with a
sharp, finely set hand plane. A plane
has the advantage of leveling and flat-
tening the stock without creating haol-
lows. Any marks left from the hand
planing operation are removed with
the cabinet seraper.

3 Although not obvious during construc-
tion, milling marks will show up after fin-
ishing |below). Top half is scraped flat.

Of course, a belt sander will also re-
move planer marks. For most proj-
ects, however, this tool cuts too fast
and will remove more stock than nec-
essary. Unless you're very careful,
vou'll end up with a smooth surface
that's no longer flat. Some belt sand-
ers can be fitted with fence attach-
ments for handling edge sanding,

Blemishes

Dents caused by sharp blows that
compress the wood fibers can be elim-
inated by steaming. Place a moist-
ened eloth over the spot, and apply
heat and pressure with an iron P'l:'lmtu
4). Repeat this procedure until the de-

4 Use a damp cloth and hot ron to raise a
dent. The steam causes compressed wood
fibers to swell back to original size.

pression is raised, and then sand.
Small holes and blemishes are
patched with wood-filling com-
pounds. These fillers come in various
colors to mateh different woods sueh
ag ash, birch, maple, mahogany, oak
and walnut (Photo 5), Although the

L — ———
5 To repalr small blemishes. use colored
woaod filler. Avold over-spreading on
coarse-grained woods such as oak.

color may be a good mateh, the repair
is rarely inconspicuous. And the con-
trast becomes more apparent under a
stain or clear coating.

If a serap of the same wood is
handy, you can make a nearly invisi-
ble patech with a wood plug. Bore a

& Make an almost Invisible patch with a
plug cut from a scrap of the same wood.
Bore out blemish, align plug, and glue.
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7 Coverset nailheads with wood filler. Re-
move excess while leaving just enough fill-
ef to sand flush with wood surface.

shallow hole that completely removes
the blemish, and then cut a plug to fit.
Orient the plug so the grain runs par-
allel to the stock, and glue it in place.
When the glue has dried, trim the
plug flush with a chisel and sandpaper

8 Remove sticky, resinous pitch from
knots by wiping the knot with a salvent
such as turpentine or mineral spirits.

(Photo 6). To cover finishing nails set
below the surface, use ordinary wood
filler, and sand (Photo 7).

Although knots may add visual in-
terest, those that ooze pitch cause
trouble when finishing. To solve the

® Seal knots with undlluted 3-pound-cut
shellac. Apply two coats, sanding after
each when dry with 220-grit paper.

problem, clean off the pitch with min-
eral spirits or turpentine (Photo 8)
and then seal with shellac (Photo 9).
Use white shellac if the final finish is
clear. Orange shellac may be used un-
der paint.

Sandi

Final sanding is one of the most im-
portant phases in preparing a wood
surface for finishing. A top-quality
finish demands a smooth-clean sur-
face, and sanding is one of the easiest
ways to achieve this. In addition, a
complete sanding job creates a consis-
tent surface quality on the entire piece

g0 the finish will appear uniform. Al-
though some hand sanding is usually
required, the bulk of the work is easily
done with an orbital sander (Photo 10).

Becauge of the speed at which the
pad of an orbital sander moves, vou
have some freedom when handling
erossgrain construction. However,
when hand sanding, always sand par-

10 Use orbital sander to smooth all flat
surfaces before finishing. Start with 100-
grit, and work through grades to 220-grit.

11 Finishes don't hold up well over sharp
corners. Always ease corners by lightly
sanding them to a slight radius.

13 Clean and remove most of the excess 18 After finish sanding and vacuuming,
sanding dust from the work with a vacuum  remowve all remaining traces of fine wood
cleaner and brush attachment. dust with a naphtha-dampened cloth.

allel to the grain direction. When the
construction includes a crossgrain
joint, such as in a frame around a pan-
el, hand sand up to the joint line to
avoid crossgrain sanding.

Work through progressively finer
grades of sandpaper until you obtain a
satin-smooth surface. If all tool marks
and other blemishes have been re-

12 Carefully brush the work surface to re-
mowe stray abrasive grits when moving
from coarser- to finer-grit sandpaper.

15 If water staln Is used, first dampen the
wood with a sponge to ralse the grain. Let
dry, sand lightly, and then staln.
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moved, start with 100-grit paper. For
painted or other opaque work, a final
sanding with 180-grit paper will suf-
fice. Work to be stained or clear fin-
ished requires a final sanding with
paper no coarser than 220 grit. When
using an orbital sander, it's especially
important not to shift from a coarse
paper to a fine paper and omit the in-
termediate grades. Otherwise, the
orbital sander swirl marks from the
coarse sandpaper will be nearly im-
possible to remove.

Finish eoats don't hold up well over
sharp corners. Therefore, it's impor-
tant to ease sharp corners with light

hand sanding (Photo 11). When
changing from a coarser- to a finer-
grit paper, make sure to brush off the
work surface to remove any coarse
grits dislodged from the previous
sanding step (Photo 12). Any strays
that get under the finer paper will
mar the surface.

If you're trying to sand out a minor
imperfection, avoid sanding only the
area of the blemizh, or an obvious hol-
low will result. It's better to sand the
whole surface, while spending slight-
ly more time on the affected area.

Final sanding embeds the pores of
the wood with a fine dust which must

be removed before finishing. A vacu-
um cleaner with a brush attachment
will lift out most of the dust, but not all
ofit (Photo 13). To complete the clean-
ing, wipe the surface with a naphtha-
moistened cloth (Photo 14).

Water-based stains have many ad-
vantages over the oil-based variety.
However, they will raise the grain,
which results in a fuzzy surface. If you
intend to use a water-based stain, the
problem can be avoided by preraising
the grain prior to staining. Lightly
sponge the surface with lukewarm
water (Photo 15). Allow to dry, and
then sand off the raised grain.

P

Fir plywood, widely used for home
woﬂl-:shnp projects, has a characteris-
tie wild grrain that can cause finighing
problems. The rotary-cut face veneer
displays light, soft spring growth,
separated by bands of dark, hard
summer growth,

When sanding fir plywood, avoid
using a small, padded sanding block,
as this results in hollowing the soft ar-
eas. Instead, use a large, rigid block
that bridges the soft areas and sands
the surface uniformly (Photo 16).

Stain applied to raw fir plywood
readily soaks into the soft areas while
having little effect on the harder,
denser wood. To even out the stain,
first apply a sealer made up of the top-
coat finish (varnish, polyurethane,
ete,) diluted one to one with its sol-
vent { Photo 17). Sand lightly with 220
sandpaper, and then stain.

If you're going to paint the ply-
woodd, first apply a coat of white-pig-
mented shellae primer/sealer. To seal
the edges, precoat them with a solu-
tion of one part white or vellow glue to
six parts water (Photo 18). Allow the
solution to dry, sand lightly, and ap-
ply the sealer. Cover defects in ply-
wood to be painted with patching
compound (Photo 19), sand flush and
seal with shellac.

16 Use a large, rigid sanding block on fir
plywood. Block spans softer areas for a
mare uniform and flat surface.

18 Apply water-diluted glue to plywood
edges to seal end grain and prevent over-
absorption of staln or paint.

17 If fir plywood is to be stained. first ap-
ply a coat of diluted topcoat finish to seal
plywood and ensure uniform coloring.

19 Use patching compound to repair de-
fects in plywood that will be painted. Seal
with shellac after compound dries.

Grain Filling

All hardwoods have pores that result
from cutting across the grain struc-
ture of the wood. Pores appear most
dramatically on the ends of the stock,
but are also apparent along the sur-
face due to the fact that the grain is
never exactly parallel to the saw eut.
In some woods, such as maple and
birch, the pores are so small that they
have little effect on finishing—a sur-
face coating of varnish will lay flat and
smooth. Other woods, such as oak,
walnut and mahogany, have large
pores. When a surface coating is ap-

plied, it seeps into the pores instead of
creating a {lat surface. To create a
smooth, glasslike finish on these
woods, the pores are first filled with
paste wood filler to level the surface.
Grain filling is not necessary on soft-
woods such as pine and fir.

Wood filler is available in a natural
(buff) color that may be used as is, or
tinted to match a stain or wood color.
It usually comes in a pastelike form
with the eonsistency of peanut butter,
and must be thinned with a solvent
before use. Some brands come ready
touse, Always follow the manufactur-

er’s directions supplied with the prod-
uet for best results,

Apply the filler with a stiff brush
and work it well into the pores (Photo
20). First brush with the grain, and
then across the grain. Work only a
small area of the surface at one time to
prevent the exeess filler from drying
too quickly and becoming difficult to
remove.

Allow the filler to set for about 30
minutes, or until it dulls over. Then,
wipe across the grain with a coarse
cloth to pack the filler into the pores
while removing the excess (Photo 21).
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20 Use a stiff brush to apply paste wood
filler, Stroke first with the grain, and then
across the grain to pack filler into pores.

Follow by wiping gently with a soft
cloth in the direction of the grain
(Photo 22). Use a cloth over a pointed
stick to remove excess filler from in-
gide corners. Allow the filler to dry at
least 24 hours, and then sand lightly
to remove any residual filler from the
surface. Next, apply a coat of sealer,
and follow with a light sanding (Photo
23). If the work is to be stained, apply
the stain first, then seal and follow
with the filler. To match darker
waoods or stains, tint the paste wood
filler with an appropriate Japan color
{Photo 24). After grain filling, apply a
compatible surface coating.

21 When the paste wood filler has lost its
wet look, remove the excess by wiping
across the grain with a coarse burlap cloth.

X2 After wiping across the grain with a
coarse cloth, use asoft cloth to wipe lightly,
parailel to the grain direction.

23 When the paste wood filler has thor-
oughly dried |about 24 hours |, sand lightly,
wipe clean, and apply a coat of sealer.

24 To alter natural, buff-colored paste
waoad filler to match the color of the wood
or staln, mix Japan colors with filler.

Bleaching

Bleaching the wood surface lightens
its color. You ean use this technique to
ereate a blonde effect or to remove
local discolorations in the wood.

For aggressive bleaching, use a 2-
golution commercial bleach, available
at finishing supply dealers. Mix the
solutions together in equal parts, or
as directed (Photos 25 and 26). Ifa sin-
gle application produces the desired
result, the wood will only need a light
sanding when dry, If two coats are
applied, neutralize the residue by
wiping the surface with diluted white
vinegar, or as directed by the manu-
facturer (Photo 27).

To make a mild bleach that's well
suited for spot bleaching and gentle
overill bleaching, dissolve 1 ounce of
oxalic acid erystals in 8 ounces of hot
water. Apply the solution to the wood
and allow it to remain until the surface
is bleached (Photo 28). Then, rinse
with water. To neutralize any remain-
ing acid, wash the surface with a solu-
tion of 1 ounce of borax per 1 quart of
water.

Always wear goggles and rubber
gloves when handling bleach, and
work in a well-ventilated area. Most

£5 Use Z-part bleaches to lighten the
wood tone. \Wear rubber gloves and gog-

gles, and mix components a3 directed.

26 Apply the bleach solution with a syn-
thetic sponge, and spread evenly over the
surface, Bleaching action is immediate,

commercial bleaches are flammable,
so keep them away from an open
flame and sparks. ™

28 Localized stains and discolorations in
the wood can be removed by spot bleach-
ing with milder oxalic acid bleach.

27 Neutralize the bleach residue with a
solution of water and white vinegar, or as
directed by the bleach manufacturer,
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TOOL TEST

TEXT AND PHOTOS
BY THOMAS KLENCK,
Associate Home
Improvemnent Editor

® It might seem like woodworking
would be the last place you'd need a
computer chip and liquid-crystal digi-
tal display. However, if you're inter-
ested in precision, Delta's Electronie
Measurement System (EMS) acces-
sory may be for you.

e tested the EMS on a Delta Uni-
saw with the standard Jet-Lock rip
fence. The basic system {No. 32-010)
is designed to fit Delta saws equipped
with their Unifence saw guide. To use
it with the older Jet-Lock fence, we
had to install the accessory mounting
kit (No. 32-014). Other mounting kits
are available for application with the
Beismeyer T-Square fence and for
mounting the unit on planers, wide
belt sanders and drill presses. Delta
claims the EMS can be mounted on
virtually any wood- or metalworking
machine,

The EMS unit is powered by two
AA batteries and slides along the My-
lar tape to measure relative dis-
tances. It features a high-resolution
mode that measures in .001-in. incre-
ments. For table-saw work, Delta
recommends the low-resolution mode
of .006-in. increments, If you'd rather
work in inches and fractions, your
smallest increment is % in. Metric
display is also available.

In typieal use, the EMS unit is set
to zero with the fence just touching
the blade. However, the unit can be
set to zero, at any location for measur-
ing relative fence movement, It can
alzo be set to read from either the
right or left side of the blade.

The Jet-Lock rip fence accessory is
an L-shaped channel that's placed be-
tween the front fence guide bar and
the tabletop. Unfortunately, the
standard, tubular fence guide bar is
designed to be aligned to the table
through two spacers that seat in ma-
chined recesses in the table. When the
spacers are replaced by the EMS
channel, guide bar alignment is no

Mounted on a Unisaw with Jet-Lock fence, the Deita Electronic Measurement System acou-
rately display: fence distance. Inset photo showa components for Unifence-equipped s,

Capacitive tape is applied to L-channel, a
Jet-Lock rip fence accessory. EMS unit reads
distance based on positlon on tape.

Holes must be drilled in the Jet-Lock fence
body for attaching the magnetic bracket
that secures the EMS unit to the fence.

longer assured. And with the channel
in place, the bar-securing bolts are
barely long Enuugh to do their job.
Once installed, the EMS system
performs as claimed and does provide
consistent accuracy. However, after
moving the fence, the unit takes a sec-
ond or so to display the distance. And

o4

L-shaped channel replaces spacers normally
separating guide rall and table. Accessory ks
necessary for Jet-Lock fences.

EMS unit slides on L-shaped channel to regls-
ter fence distance. Unit will measure in .001-
In., .005-In. or Yaz-In. Increments.

if the shop i& cold, the time lag seems
maore pronounced.

The Delta Electronic Measurement
System costs about $175, and the Jet-
Lock fence accessory costs about $38.
For more information, write to Delta
International Machinery Corp.,
Pittsburgh, PA 15238, 2]
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SHOP PROJECT

NEATNESS
COUNTS

Keep your magazines in
order with this simple but
elegant rack.

BY ROSARIO CAPQOTOSTO,
Contributing Editor

® Two or three evenings puttering
around the workshop iz all it takes to
build this magazine rack, and it's a
great way to relax. It also produces a
means of keeping magazines off your

Color photo: IR Row

How-to photoas: Rosano Capotosto
Technical art: Eugene Thompson
Photo styllst: Cabe Herick

1 Rip and crosscut the frame members to
size, then hold them In place to mark the
guidelines for the half lap joints.

living room coffee table or the night
gtand in your bedroom, It consists of a
pair of identical 3-piece frames that
are joined together with a self-locking
half lap.

Practically any wood can be used
for this piece, but we chose yellow
poplar. It works easily and when fin-
ished with a clear topeoat, it takesona

2 Useatenoning jig to make the cheek cut
in the frame members. Position the strip be-
hind the workplece to prevent tearout.

eream color tinged with green. Poplar
is widely available, and it is more rea-
sonably priced than other cabinet-
grade woods.

Begin by ripping and crosseutting
the Ve-in. stock for the pair of uprights
and the crossmember Fﬁe:'l each 3-piece
frame. Then mark the ends for the
half laps (Photo 1).
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Each half lap is made with two cuts
on the table saw. Use a tenoning jig to
hold the workpiece vertically. If you
don't have a commercial tenoning jig,
make one as shown (Photos 2and 3). A
homemade tenoning jig consists of a
saddlelike device that rides on the
fence. The saddle’s center equals the
fence's thickness.

After you complete the end cuts,
lower the blade and use the miter
gauge to make the shoulder cuts that
drop out the waste, Use a guide block
clamped to the miter gauge fence
when cutting the shoulders to ensure
consistency from cut to cut (Photo 4).

Cut the angled-edge half laps next.
Raise the saw blade so it projectsa
hair over half the width of the stock.
Set the miter fence for an 18° miter,
then make several passes to form the
notch. Clamp a stopblock to the miter
gauge fence, and butt the workpiece
to it (Photo 5). It's easy to get con-
fused when cutting an angled half lap
joint, Refer to the drawing, and care-
fully mark out each notch before saw-
ing it.

Before assembling the frames,
check the fit of the edge notches (Pho-
to 6). Avoid a snug fit to allow fora
slight buildup of finish. Apply glue to
the half laps, and drive two Ye-in.-long
brads to hold the pieces in alignment,
then clamp the pieces together,

While the g];::e is drying, rip and
crosscut the crossbraces. Cut them to
size and shape, then use adoweling jig
to bore a pair of holes for Y-in. dowel
pins in the top ends only (Photo 7). In-
sert a pair of dowel centers in the
holes to transfer the hole centers to
the frame erogemember. To do this,
press the lower edge of the cross-
brace against the frame edge, then
slide the slat against the horizontal
frame member to make the marks
(Photo 8). Draw cross lines throug
the indents, and use the doweling jig
to bore the holes,

Push dowels into the end of the
erossmembers using a little glue, Also
apply alittle glue at the bottom of the
crossmember. Then push the dowels
into the holes in the frame. Fasten it
with 1%-in.-long finish nails at the
bottom (Photo 9).

Ease all the corners by sanding
with a padded block, then smooth the
surfaces with 120-, followed by 220-
grit sandpaper. Wipe off sanding dust
with a tack cloth, and apply three
coats of Deft Satin Finish, per the la-
bel instruetions.

When finishing is completed, push
the two sides of the frame together
(Photo 10). ™

3 Shopmade tenon jig consists of a saddie
that slides along the fence. Workplece Iz
clamped to it and moved over the blade.

5 Tilt the miter gauge to 18" to make the
half lap joints. Clamp a stopblock on the
fence to make conslstent cuts.

& Use a miter gauge to make the shoulder
cuts. Clamp a guide block to the fence to
ensure ldentical repeat cuts.

& Check the half lap for proper fit. The
Joint should be slightly loose to allow for a
couple of coats of finish on both sides.

7 Use a doweling |ig to bore holes in the
slat’s small end. Seat the Jig so the holes will
be perpendicular to the slat’s face.

9 Secure slat with glue and two dowel
pins at top and two nails at bottom. Drive
nails after upper end Is seated.

8 Use dowel centers to mark matching
hole centers in the frame. Press firmly on
slat’s lower edge while sliding it forward.,

10 Push the two sections t
out glue—the joint Is self-locking. Apply
assembly.

with-

finish to each section before

56
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FRAME ASSEMBLY |! RECD)

CLRVED SLAT—C
CUTFROM 12 X 2-112 X
18-1/8° POPLAR [2 REQD |

UPRIGHT— B
112 X 2-112" X 22" POPLAR
(4 REQD.)

BOOK REVIEW

MOBILE HOME
REPAIR

® There are approximately 9 million mobile homes
throughout the Bnited States, according to this book, and
they comprise 5 to 10% of the country’s single-family
homes. Despite their large numbers, this is one of the few
attempts (perhaps the only attempt) to provide compre-
hensive information on their repair and weatherization.
This thin book—110 pages of large type, photos and
drawings—starts with the fundamentals of how mohile
homes are built and positioned on a site, then progresses to
discuss weatherization, repair, mechanical systems, ven-
tilation and eomponents such as doors and windows.

Not all the information in the book is relevant to do-it-
ourselfers. For instance, there is ample information on
ow professional insulation contractors go about insulat-

such a home. While this isn't strictly useful, it does pro-

e some insight into mobile home technology,

Whether you own a mobile home as vour primary or va-
cation residence, or if you are thinking of buying one, this
book is well worth its postpaid price of $12.50. It is spon-
sored by the U.S, Department of Energy's Weatheriza-
tion Assistance Program, which accounts, in part, for its

Fuller, Suite 5-8, Helena, MT 58601, —Roy Berendsohin

low price. Write to Saturn Resource Management, 324 |

Oure
MOBILE HOME
ENERGY and REPAIR

P PHOTO By ROSARID CAPOTOSTO
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HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

EVERGREENS ON SOLUTH
SIDE BLOCK 'LI.ﬂf&I’TER‘ SLIM

TREES TOO TALL
FOR LOCATION

EVERGREEMN WINDBREAK

LARGE DECID 5
TREE

The National Arbor Day Foundation offers guldelines on tree planting and care.

Tree Planting

Cooler weather is an ideal time to
plant trees. To ensure that you take
full advantage of a tree’s benefits—its
shade, beauty and as a windbreak—
follow tree-planting guidelines es-
tablished by The National Arbor Day
Foundation.

As shown in the illustration, above
left, don’t plant large trees under
utility lines or large evergreens close
to the house, especially on the house's
south side where they block winter
sunlight. Instead, follow the plan
shown on the right by planting short
[flowering trees under utility lines
and an evergreen windbreak on the
north side to block cold winter winds.

Also, check with a nursery in your
area for planting information specif-
ic to your region and to determine
when to plant. Contact TNADF (ad-
dress below) for a brochure on select-
ing the best tree to suit your needs.

The foundation iz a nonprofit edu-
cational organization dedicated to
tree planting and conservation. Its
Bulletin No. 4, “The Right Tree For
The Right Place,” describes the envi-
ronmental factors—moisture, tem-
perature, light, soil, air pollution and
pests—that determine the ability of a
species of tree to thrive. It also de-
scribes other factors to consider be-
fore planting, including the tree's
purpose (shade, aesthetics, wind-
break, boundaries).

Toobtain your free copy of this bul-
letin, send your name and address to
The National Arbor Day Founda-
tion, 100 Arbor Ave., Nebraska City,
NE 68410.

Heat Pump Versus
Furnace

My husband and [ are getting ready to
build our first home (1500 to 1900 sq.
ft. with two stories). We are trying to
decide on a heating/cooling system.
Many people recommend a heat pump
because it is energy efficient and pays
for itself.

Others say a heat pump needs a
backup system because it can’t heat a
home when the outside air falls below
32° F. Still others suggest a gas fur-
nace. What are your thoughts on this
confusing subject?

NORMA ANDSTEVE BARB
NEW MARKET, VA

Heat pumps are most effective in the
Sun Belt. They lose their economic
advantage in colder climates when
the outside temperature drops near
or below freezing because their auxil-
iary eleciric heaters kick in.
Considering the location of your
home, if the decision is based on
economics, I'd go with the heat pump.

Wet Attic

My 2-story house is 40 ft. wide on each
side, and has three 12-in.-sq. vents on
the roof's south side. There are four
goffit vents on the house's north and
south sides,

During the winter, frost collects on
the attic side of the roof deck and on
the rafters. The frost melts and drips
on the insulation and seeps through
the ceiling. What can I do to reduce
the attic moisture in the winter?

JOHN WIDDER
CAROLSTREAM, IL

Your problem is typical of an attic in
the northern states that has excessive
moisture buildup and inadequate
ventilation. The unobstructed attic
ventilation should be '/390th of the
attic floor area.

Based on your data, the vent open-
ings are about 20% less than the
recommended amount. If there are in-
sect screens covering the vent open-
ings, then the percentage is even
more. An insect screen reduces the ef-
fective opening by about 40%.

To tncrease moisture reduction,
the roof deck between the rafters
should be “washed” with cool, dry
air. This can be achieved with con-
tinuous ridge and soffit vents.

If these vents cannot be installed,
then you must use additional roof
and soffit vents. Frost tends to devel-
op on the roof’s north slope. There are
no vents currently located there, so
install the vents on the north side of
the roof.

Also, moisture can migrate into the
attic through wall cavities because
water can collect in the basement or
crawlspace after a rain. Keep those
areas dry.

Black S On Ceiling
The cathedral eeiling in my 10-year-
old house was okay until five years
ago, when we noticed black s ap-
pearing through the sand finish. 1
inted it and it looked good, but the
lack spots came back. No matter
what 1 do, they come back. I have
asked many carpenters what causes
it, and none seem to know.
Can you help?
PAUL ERAWCEYK
NORTHAMPTON, MA

The black afxam are probably mildew
spores. Mildew is a fungus. Unless
you kill it, it will come through a new
layer of paint, especially a water-
based paint.

Try washing the ceiling with a so-
lution of bleach, detergent and water.
After the ceiling dries, paint it with a
mildew-resistant paint or use a fun-
gicide additive in the paint to help

tect it.

If the problem returns, it's proba-
bly related to ventilation or an im-
properly installed vapor barrier. ™™

DO YOUHAVE AHOME-MAINTENANCE
DR REPAIR PROBLEM?

ofust aek Norman obout it Send your question to
Homeowners Clinic, Popular ﬁhun ics, 224
West 57th St New York, 10019, While letiers
rannof be answered ind.iujdu.nﬂly.pmb&m of gen-
eral interest will be discussed in the column, For
miore hﬂmgpu.lrmd maintenance help, get PM's
Home Care Guide, §5 .95 id. Send your or-
der(s) to Popular Mechanics, Hax 1014, Radio City
Siation, New York, NY 10101,
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HOME
MAINTENANCE

BY MERLE HENKENIUS
PM lllustrations by
George Retseck

® You've probably seen the yearly
ads offering a routine tuneup for your
Eu.s furnace. And if you're like most
omeowners, you'd like to know first,
whether the work is really necessary,
and second, exactly what you'll get for
your money. In most cases, the entire
job consists of cleaning and lubricat-
the blower unit, and cleaning and
sting the burner assembly.
uch simple maintenance is, how-
ever, well worth the typical $40 to $80
price tag. It's the best frontline de-
fense in the battle against the twin
threats to furnace life and efficiency
—dust and rust. Simply put, a well-
maintained furnace will operate more

efficiently and last longer.

The value will be even greater if
you handle the job yourself. The com-
plete pruﬂlect takes less than an hour,

d yo

u'll save yourself the service

1 Begin by vacuuming the cabinet to re-
move dust and cobwebs that would soon
foul a newly cleaned burner assembly.

charge, as well as scheduling hassles.
Aslong as you stay clear of the control
valve and limit switches, and put back
everything as you found it, there’s lit-
tle chance for error.

The procedures that we're outlin-
ing are suitable for a typical older fur-
nace that operates mfg;t' and predict-

ably. We'll limit the discussion to the
simplest components within the fur-
nace cabinet and leave the control
valves, relays, thermostats and heat
exchangers in the hands of the profes-
sionals. We'll also assume that you
change furnace filters regularly.

What to look for
A dirty, improperly adjusted burner
will display a variety of symptoms, all
of which are visible during the heating
cycle. To check out the system, all
you'll need to do is pull up a chair, re-
move the furnace cabinet door to gain
aceess to the burner assembly and
watch the burners in operation.

A standard gas furnace will have
two, three or four burners, each with

gome sort of ignition erossover de-
vice. In order to troubleshoot the con-
dition of the burner assembly, you'll
need to study these components in
both their startup and continuous-run

8 .

Start the furnace by having some-
one turn up the thermostat while you
obszerve the ignition. When the fur-
nace starts, ignition should progress
e'.re:nl}r from one burner to the next
and without hesitation or a late flash.
Then, observe the nature of the flames
during normal operation. When work-
ing properly, each burner yields a con-
tinuous, steady blue flame,

If you see a burner-to-burner igni-
tion that dlaﬂlﬂz a noticeable puff
and small flash, then gas is not moving
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2 Toremove one of the burners for clean-
Ing. slip off the small fastening clip that se-
cures the burner to the gas feed piping.

through the crossover pieces that ig-
nite each burner in sequence, In all

3 Tip the burner up and slide it out where
it can be worked on. Burners are often
clogged on the inside with rust.

can't come on while you're working on
it. If your furnace doesn't have a dedi-

likelihood, one of these crossover cated disconnect switch, usually
membersis ¢l with dirt or rust.  mounted on the side of the cabinet,
If you see a burner that doesn't ig- turn the gas control from ON to PILOT.
nite at all, or only puffs on and off spo- Then, vacuum the inside of the cabi-
radically, it's a good bet that the gas net to remove all dust and cobwebs
jet that feeds the burner is partially that could cause trouble later (Fig. 1).
with dirt or rust. Next, check the burner type and

n the other hand, a burner that mounting mechanism. Most conven-
shows flame gaps along its length dur-  tional burners fall into two general
ing normal operation suggests that categories. One is the ribbon-type
some of the gas ports are clo o g humertm#hthatwe’reahnﬁngin
you see a burner whose flame lifts off the illustrations. The other burner as-

its ports, you can bet that the air mix-
ture on that burner is too rich. Con-
versely, a flame that burns orange
and lazy (wavering from side Lo side)
means that there's too little air in the

mix. Before attem];fuing to regulate
the air intake, the burner assembly
should be cleaned.

Clea the

burner assemb

To begin, shut off the electrical dis-

connect switeh so that the furnace

sembly is made of cast iron and has
two rows of round ports at the top of
each burner.

For the maintenance procedures
that we're describing, the di
between these two designs is negligi-
ble. (If you find a third type consistin

of several steel burner tubes weld
together, you'll have to call a service
technician. This type must be discon-
nected from the control valve and
pulled out in one piece.)

In most cases, each burner is at-

8 Most blower units are designed for easy 9 Use an old toothbrush to remove greasy
service, To remove the unit, locsen the re-  dust accumulations from the motor housing
taining screws and slide it out. and blower fan louvers,

& After the burner has been removed, tap

the end of the burner on the floor to
clear the inside of loose rust.

tached to a gas feed pipe and is served
by a removable jet that delivers the
right amount of gas to the burner.
Each burner also has a provision for
air-intake adjustment at its outer end.
This allows you to adjust the air/gas
mixture for most efficient burning.

To take a burner out for cleaning,
first remove the securing elip that
holds the burner to the pipe (Fig.
2). Then, carefully lift up the burner

-and slide it out of its seat below the

heat exchanger cell (Fig. 3). Once it's
removed, turn it so that the open end
faces down, and tap the burner re-
med]y on the floor or some other

surface to dislodge rust particles
inside (Fig. 4).
If you've noticed in the flames

on that burner, poke a thin wire or
small Allen wrench into each of the
burner openings. Then, tap the burn-
er on the floor again. Finally, clean
the openings in the crossover member
with a thin-bladed knife (Fig. 5), and
vacuum the entire burner.

If one of the burners was not work=

10 if the motor bearing oll ports are cov-
ered with rubber plugs. pry off the plugs
with a small screwdriver or knife,

&0
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5 Slide a small knife or stiff wire through
the crossover member to clear away rust

particies and dirt that affect ignition.

ing, or flashed on only occasionally,
you'll have to clean the gas jet serving
that burner. It's us best to baek
the entire jet from its threads in the
feed pipe and clean it where you ean
see what you're (Fig. 6). Again,
a thin wire or small Allen wrench
works well in poking dirt or rust accu-
mulation from the orifice (Fig. 7).
When the jet is cleared, thread it back
into its opening and tighten with a
wrench until it feels snug. No joint
compound is needed.

To replace the burner, s:mp]r‘{ slide
it back in position and replace the clip
that holds it to the feed pipe. Then, re-
move each subsequent burner, anl.'l
repeat the process.

Servicing the blower

The blower assembly is comprised of a
motor and a squirrel-cage-type fan
that eirculates air through the

duetwork of the home heating sys-
tem. Servicing a furnace blower is
easier than you might think, partly
because manufacturers have de-

II Use turbine oll to lubricate the motor
bearings. Permanently lubricated motors
have sealed bearings and no oll ports.

& Use a box-end wrench to remove a gas
Jet. Because the jet is brass, it loosens easily.
Don't overtighten when reinstalling.

signed them for easy access. Some
blower hnuaings are mounted on slid-
ing tracks, while others tip down and
out. At most, you'll need to undo a
couple of hexhead serews and an elec-
trical connection,

Begin by removing the blower com-
partment access pnnel Remove the
retaining screws, and pull the fan
housing out into your w (Fig.
8). The unit's electrical connection
will likely be in the form of a simple 2-
prong plug. Unplug it to give yourself
some room Lo maneuver,

Pulling the blower unit will reveal a
good deal of greasy dust on the mo-
tor’'s bell housing and on the louvers of
the fan. Both accumulations are po-
tentially troublesome because they
cause the motor to run hot and the fan
to move less air. Brush the dust loose
with an old toothbrush (Fig. 9), and
then vacuum the entire assembly with
a bristle attachment. Its also possible
to remove the squirrel cage and hose
it down with water, but this is seldom
necessary,

7 After removing a gas Jet from the feed
plpe, use a plece of wire or small Allen
wrrench to unciog the jet orifice.

With the blower unit clean, cheek
for oil ports on the motor housing that
facilitate lubrieation of the motor
bearings. These are found nt.mhand
of the shaft, and are either ﬂl

rtgl or hn]fs covered “I::tl.!i.l 8

ugs. A third possibi t;:maen]ed
bearings that are lubricated for life
and require no maintenance. Check
carefully to make sure that your mo-
tor has no provisions for lubrication
before dismissing it as a sealed-bear-

m‘if ;rnu find a rubber plug at each
end, pry them out with a screwdriver
{F:g 10), and give each opening a
aﬂmrtnt‘ turbine oil (Fig. 11). Turbine
is more heat resistant than other
light lubricants, and ¢an be found at
mmt appliance outlets. The turbine
e has a long stem that allows
ynru t.n reur:h the rear bearing without
removing the motor (Fig. 12).
After lubricating, the rub-
g::kpiuga antll ?_h e tllli:i bﬁ::ﬁ; unit
in place. If your unit p-cap
uilpart.u simply lift the caps to oil the

12 The long stem of the turbine oil bottle
will allow you to reach rear shaft bearings
without removing the mator.

12 To alter air/gas mix on burner with in-
ternal siide adjuster, pull or push the slide
ta increase or decrease opening.
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14 Adjust alr/gas mixture on exterior-
sieeve-type burner by first loosening set-
screw that locks adjustment in place.

bearings. When you're done, plug in
the electrical connection, slide the as-
sembly back in place and reinstall the
hexhead screws. Finally, replace the
lower access panel and restore power
to the furnace by turning on the elec-
trical disconnect switch.

the burners
Air adjustments for gas burners come
in several designs, most of which are

15 With screw lcosened, slide sleeve to-
ward feed plpe to decrease air, or away 1o
Increase air. Then, tighten screw.

based on either sliding sleeves or ro-
tating end caps. By sli the sleeves
in and out, or rotating the caps, you'll
align their openings—to a greater or
lesser d with openings on the
burner (Figs. 13, 14, 15 and 16). In
this way, the amount of air available
to the burner is regulated.

To adjust the air/gas mixture, first
turn up the thermostat so that the fur-
nace starts. With the burners in oper-

T

i Set rotating-cap alr-adjustment mech-
anism by turning cap to Increase or de-
crease size of air-Intake opening.

ation, check for abnormal flames. If
the flames burn blue but lift off the
burner, reduce the amount of air in-
take until the flames settle down. If
you see an orange, lagy flame, in-
crease the amount of air intake. Con-
tinue to adjust each burner until you
see a steady blue ribbon of flame
above each. Then, replace the access
panel, and settle down for a warm and
comfortable winter, ™

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.

Tbu 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 to
retard mold, mildew and rot. Plus sunscreens—the most of any leading wood preservative—to help

prevent fading.

Naothing beats the unique, three way protection of Thompson's® Wood Protecton No wonder

it's America’s leading brand,

£ W9 Fnormoaon ond Toembyd ine

i

POPULAR MECHANICS ® SEFTEMEER 1991




JOURNAL

HOME IMPROVEMENT
NEW PRODUCTS

Improve the look and feel of your home.

BY ROY BERENDSOHN, Assistant Home Improvement Editor

Fresh Air

S Trion says its Whole

House Electronic Air
Cleaner takes only min-
utes to install and is easy
to maintain. The air
cleaneris about 1 in.
thick and replaces a
standard furnace filter.
First, it intercepts air-
borne particles with a

recleaner filter. Then,
it imparts a positive
electrieal charge to dust
particles and traps them
in an ionizer-collector.
Remaining particles are
trapped by an after-fil-
ter. It costs about $130
at home centers and
hardware stores. For
more information, con-
tact Trion, Inc., 101
McNeill Rd., P.0. Box
760, Sanford, NC 27331.

Remote Locati

To add flexibility to your low-voltage
outdoor lighting, Malibu has intro-
duced a remote ON/OFF switch, which
costs about $11. Formerly, the only
way mauel]nrntel}* control low-voltage
outdoor lighting components was to
walk back to the control box and turn
off a branch cireuit. Now, however,
you wire the switch into a convenient
location on the branch circuit, and a
fip of the switch allows you to turn it
on and off without walking back to the
control box. The switch is sold at
hardware stores and home centers.
For more information, write Inter-
matic, Inc., Intermatic Plaza, Spring
Grove, IL 60031,

Cap It Off

The stainless-steel Vacu-Stack chim-
ney cap is designed to work with dou-
ble- and triple-wall steel chimneys.
Its manufacturer says it prevents
wind-induced downdraft while circu-
lating cooling air through the chim-
ney’s walls. The cap features a self-
adjusting fastening mechanism. To
attach the Vacu-Stack, simply
squeeze its base and press down into
the chimney's top. It's available in a

range of sizes from 6 in. dia. (about
$87) to 10 in. dia. ($145). For informa-
tion, contact Improved Consumer |
Produets, Ine., P.O. Box 1264, Towne

St., Attleboro Falls, MA 02763, |

A Storage
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Facility With Mobility

Rubbermaid’s Pop-Up storage boxes
not only store your tools and other
household items, but are them-

selves easy to
| store—they col-
lapse to a height
of about 2% 1n.
When they're
open, the plastic g
boxes measure
9% in. high x
13% in. wide %
18% in. long. A
hand grip on each
side makes them
easy to carry.
They come in &

" hardware stores and home centers.

Contemporary

Can Opener

This built-in can opener stays handy,
yet out of the way, to keep the counter
clear. It installs between the studs
and comes with either a high-gloss
white or black finish. Its magnet pops
off its support for easy cleaning and
for replacing the blade. It costs about
$100. Write Iron-A-Way, Inc., 220 W.
Jackson, Morton, IL 61550,

variety of colors, and cost about $11 at

For more information,
write Rubbermaid, Ine.,
1147 Akron Rd., Woos-
7] ter, OH 44691,




Fan Out

Ventilation can be a do-it-yourself job
with this clever device called the tube
fan. It can vent moist air or cooking
fumes, or increase airflow to make a
room warmer or cooler. It simply
mounts in any position on the house's
framing, according to its manufactur-
er. Then, just wire the fan to a wall
switch run flexible duet to where

ou want the fan to exhaust. Its fan
?:;lade sping on a sealed, permanently
lubricated ball bearing. A 4-in.-dia.
kit (about $120) and a 6-in.-dia. kit
{(about $200) are sold at hardware
stores and home centers. The kits in-
clude the fan, mounting bracket and
ceiling grille. For more information,
contact Deflecto Corp., T035 E. 86th
St., Indianapaolis, IN 46250,

Phone In

Phonex lets you place a phone at any
power outlet because it uses the
house's wiring to transmit phone com-
munications. To ensure privacy, says
the Heath Co., its signal never
reaches beyond the nearest power
transformer. Plug the base unit into a
110-volt outlet, then plug the exten-

gion into another outlet. You can plug
a phone into the base unit or the ex-
tension, or keep a phone at both. It
ean be used with modems and answer-
ing machines. The Phonex (base and
extension) costs $130 (extra exten-
sions cost §60) through the Heath
Home Automation Catalog, P.O. Box
8589, Benton Harbor, M1 49022,

&

Enlightening
If you're installing new lights, you
may want to consider Sylvania's com-
act fluorescent bulb (about £20 at
L)ardware and department stores). It
roduces about the same amount of
illumination as a T5-watt bulb, but has
a life span equal to about 13 bulbs, ac-
cording to the company. It also will
gave consumers about $45 in electrie-
ity costs over its life, Sylvania esti-
mates, For more information, write
Sylvania Lighting Division, 100 Endi-
cott St., Danvers, MA 01923,

Damage Control
Abatron two ways to save rotted
wood, for jobs when it's better to re-
a?ir wood than replace it. Liquid
ood is a consolidant that you pour
and brush into rotted wood that's po-
rous, but not ravaged. Wood Epox, is
a nonshrinking adhesive paste ap-
plied with a putty knife to rebuild rot-
ravaged timbers. Both are epoxy-
based 2-component materials, a resin
and a hardener, mixed in a 1-to-1 pro-
rtion. A 5-pint kit of Liquid Wood,
wlmd Epox and solvent is about $55
(shipping extra). Both are sold
through Abatron, 33 Center Dr., Gil-
berts, 1L 60136,

(More New Products on page 66)

P PHOTO BY ROSARO CAPOTOSTO
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With a few X
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When the painting and
papering’s finished, look at the
door knobs. It's amazing how this
last little detail puts the finishing
touch on any room. Kwikset" has
many choices in finishes from
polished brass to gleaming
chrome. And aside frormn a few
screws, the most it takes is a little
chiseling to fit the new strike
plate. Easy-to-do directions are
right on the package. And for a
10-minute installation video, just
send $595 in check or money
order to Kwikset, Dept. P,

56 E. Santa Ana 5t Anaheim,
CA 92803-4250

\When every detail counts:
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Fall Paintin

Campbell Hausfeld says its new
House Painter airless sprayer takes 5

latex paint and stains. To simplify
cleanup, it feeds paint right out of a 1-
or 5-gallon can. Powered by a '&-hp
high-pressure piston pump concealed
by a removable cover, it comes with a
25-ft.-long hose, a built-in filter and a
reversible anticlog spray tip. The
company says the system is self clean-
ing. It eosts about 3300 at hardware
stores and home centers. Write
Campbell Hausfeld, 100 Production
Dr., Harrison, OH 45030,

Like Magi
e ﬂgﬂt

If you are replacing a kitchen cabinet,
medicine cabinet, or construeting tool
storage in your next remodeling proj-
ect, consider a magnetic catch to keep
out curious children. With the catch
serewed behind the door, there is no
exposed hardware to show how the
door is opened. Press the magnetic
key against the door to unlock the
cateh. Each magnetice eateh costs
about $8, and the key is also 38, from
the Woodworkers' Store, 21801 In-
dustrial Blvd,, Rogers, MN 55374.

On The Threshold

USG addresses the vexing problem of dif-
ferent floor heights, where a tiled floor
meets another surface, with Durock

underlayment in a %, in. thickness. It
comes in 4-ft.-sq. sheets and can be
used for tiled countertops. It's

made of fiberglass-reinforced 48

portland cement and can be cut
with a utility knife, Spread
mastic or latex mortar on the
subfloor, then attach the
Durack with nails or screws.
A sheet costs about 320 at home

centers and tile distributors. For informa-
tion, write USG, 101 S. Wacker Dr., Chicago, 1L 60606,

minutes to set up and can spread oil or | 55

Two Of A Kind

Nevamar Fountainhead solid surfac-
ing material can be matched with the
door and drawer pulls on kitchen eabi-
nets. The pulls in the FH (Fountain-
head) Coordinates collection come in
gix colors. The installed cost of a V-
in.-thick Fountainhead countertop is
about $100 to $140 per sq. ft. Match-
ing pulls from FH Coordinates cost
from $3.50 to 310 each. Both are sold
through kitchen and bath dealers.
Write Nevamar Corp,, 8339 Tele-
graph Rd., Odenton, MD 21113,

Beauty Treatment

Garages are generally ugly and dirty
places, but you ean turn them into
storage areas, equal to the rest of
your home with these cabinets. De-
signed specifically for garages, they
are covered with melamine for neat-
ness and easy cleaning. They come in
a variety of sizes and configurations,
such as double-wall units for storing

bh

Cover Up
Cover cracked plaster and drywall or
dingy wallpaper with this textured
material made from woodchips and
recyeled paper. Apply it with wall-
paper paste, then
you ean paint it
with interior la-
tex paint. [t
comes in four
textures, from
fine to coarse. A
roll costs about
%35, and most
rooms can be cov-
ered for about
$100, says its
manufacturer,
It’s sold at hard-
ware stores and
home centers.
Write to Cover-
age, Inc., P.O.
Box 8498, War-
wick, R1 02888,

heavy objects and small overhead
units for light storage. The system
also includes drawers, workbenches
and Peg-Board. Each assembly is cus-
tom made to the dimensions supplied
to the manufacturer. They are
shipped ready to assemble, A single-
car garage outfitted as shown costs
about $2500, Contact Gourmet Ga-
rages by phone at (800) 233-2811. MM
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Round and round it goes. Where it stops nobody knows.

The Dremel Moto-Tool is a
compact, high-speed rotary tool

that really gets around. With vari-

able speeds, ranging from 5000
to 30,000 RPMs, and over 150 spe-
cially designed bits and acces-
sories, it allows you to complete
all kinds of tasks, on all kinds
of materials.

With the right bit and the right
speed you can sand, carve, shape
and rout wood. Change the bit,
adjust the speed and use the
MotoTool to grind, cut and deburr
metal. You can even use it to shape
and cut plastic or polish silver.

If we were to list all the ways
you could use the Dremel

Moto-Tool, this ad would go on
forever. However, you can get a 95
page, detailed guide that explains
bits, speeds and 175+ uses, in spe-
cially marked Moto-Tool boxes at
Hardware, Home Center and Hobby
Stores. Or write to Dremel, Marketing
Dept., PO. Bax 1468, Racine, W1
53406-3989, for a free copy.

DREMEL VOQT@=rQ0L

High-Speed Rotary Tool

€ kil Emerson Ehectric. Ine.




APPLIANCE
CLINIC

BYSTEVE TOTH,
Contributing Editor

Dishwasher Leaks
I have an insidious water leak in my
model No. HDAH465-01BK, serial
No. VM622407X Hotpoint dishwash-
er. Water drips from the bottom of
the control panel at the top of the ma-
chine during the wash cycles. [ re-
moved the front panel and found wa-
ter coming out of a plastic damper.
What can you suggest?
ROBERT STEWART
PAINSEVILLE, OH

Sounds as if the vent damper is not
seating properly. The vent opens dur-
ing the dry cycle to let out steam. If it
isn't working, water can leak out of
some pretty unusual places.

First, disconnect the power to the
dishwasher. Then remove the outer

door panel and the control panel. The
screws for both are located along the
door's inside edge.

Next, remove the screws that hold
the plastic vent housing to the inner
door panel. Remove the entire hous-
ing and inspect the flat edges of the
part that pulls against the inside sur-
face of the door. Place a straightedge
on the flat edge of the part, and look
for a bow in the plastic housing. If it
is bowed, replace it. Also check the
damper door to be sure it's straight.
Last, check the condition of the seal-
ing gasket.

Each of these is available from GE
parts distributors, or they can be or-
dered from the GE Holpoint National
Parts Center, (800) 822-7255. The
vent housing (part No. WD24X5086)
costs about $13; the vent cover door
(part No. WD24X5071) costs about
$14; and the door vent gasket (part
No. WDEX5098) costs about $4.

Icemaker Revisited

In the February issue, we reported
that a replacement icemaker and
parts were no longer available for
Frigidaire's refrigerator-freezer,
model No. FPCI-206TB. As it turns
out, replacement parts for that refrig-
erator’s IMK-8 icemaker are avail-
able. However, an entire replacement
icemaker is no longer available.

Direct-Drive Driven

I have a Kenmore automatic washing
machine, direct-drive, model No,

VEMNT HOLSING

VENT DOOR

GASKET |4

DOOR PANEL
SCREWS

PANEL

o
QUTER DOOR r————

A mysterious leak at dishwasher's
front may be caused by a defective
vent housing assemnbly. To examine
this requires that you remave the
front of the door.

CONTROL PANEL
SCREWS

CONTROL PAMNEL

ey

110.81362100, serial No, 033408516,
There seems to be no repair informa-
tion on a direet-drive Sears machine,
Where can [ find such information?
ALBERT MILLER
RIORANCHO, NM

Stop by your local Sears repair parts
center to order the "Do-It-Yourself
Repair Manual For Kenmaore Direct-
Drive Washing Machines.” Order it
as a repair part from Division 26,
Source 110, part No. Lit 4314044, It
costs about $8.

Digital Clock Quit
Our Dacor model F200 self-cleaning
convertible range was installed in
1985. The clock started to make noise
and within a few days quit working. I
cannot find parts to fix the clock. Is
Dacor out of business?
BARRY SCHIMMACK
FAIRBANKS, AK

Dacor is alive and well. Its address
ta: Distinctive Appliance Corp., 950
S. Raymond Ave., Pasadena, CA
81109-7202;(800) 772-7778.

A replacement clock for your range
is available under part No. 82142,
Your nearest authorized parts dis-
tributor is Appliance Service Sta-
tion, 12546 N. Aurora Ave., Seaitle,
WA 98133; (B00) 343-5950.

Can’t Find Company

I have a Thermar Electriec Tankless
Water Heater 9KW super power pack
that needs repair. I sent a letter to the
company in Trumbull, Connecticut,

which eame back stamped, “Moved,

Not Forwardable.” I'd like to know if

the company is still in business and
how I ean get it repaired.

GILES TALLMAN

CHIFPEWA FALLS, W1

The Thermar Company has gone out
of business, annulling the warranty
in the process. However, Enviro
Therm (5680 S. 300 West, Salt Lake
City, UT 84107, (801) 262-8833) can
repair your unit,

Pack up vour heater along with a
note stating your name, address and
phone number, and enclose a check
for $30 to cover the service charge to
diagnose your heater. Send the pack-
age to Thermar via United Parcel
Service.

After the unit is tested, the compa-
ny will call you or send you a letter
with the cost of the repair. If you need
repair parts for your heater, they can
be purchased either from this compa-
ny or from Myson, Ine., P.O. Box
7789, Fredricksburg, VA 22404;
f?ﬂ&)fﬁﬂ -4331. N

Either one of these co s can
troubleshoot a problem f,: you're fix-
ing the unit yourself. Or, they can
hegp your plumber or electrician if
they need information over the
phone. P
DO YOU HAVE AN APPLIANCE PROBLEM?
Just gk Steve about it Send your question, along
with the model and serial numbers, fo h o
Imz.r-rmmL an-

Clinic, Popular Mechanics, 224 Weat
st gulividuslty, probiens tf poseal

[ 5 s of general intereat
Mhd&u&dhlm.
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HOME
IMPROVEMENT

BY GARY BRANSON
PM lllustrations by
George Retseck

Fixing

Broken Veneer

If you've ever had to trim the bottom
of a hollow-core door so that it passes
over a new floor or carpeting, you
know how easy it is to damage the sur-
face veneers while cutting. Of course,
the best way to handle the job is to
first score the cutline with a sharp
utility knife, guided by a straight-
edge. However, if the worst happens
and you break away or loosen some of
the surface veneer, you can repair the
area by following a few simple steps.

To fix the splintered area, you'll
need to first lift the broken wood
away from the door with a putty
knife, and then apply glue to resecure
the veneer, Use a small tube of white
carpenter's glue, or buy a glue injec-
tor with a needle applicator at a wall-
covering store. The needle applicator
will let you reach well under the ve-
neer without damaging any delicate
glivers of wood. After applying the
glue, clamp the area until the glue
dries. Use a strip of wood as a clamp-
ing pad to distribute the pressure
evenly, and cover the veneer with a
piece of scrap plastic sheeting to pre-
vent the wumf strip from becoming
glued to the door.

When the glue has dried, remove

1A Use a putty knife to carefully lift any
loose veneer around the damaged area.
Apply white glue to reattach the veneer.

1€ After removing clamp, use a putty
knife to spread latex patching compound.
Avold spreading beyond damaged area.

the clamp and apply a coat of latex
wood patcher. The latex patcher
shrinks a bit when it dries so you may
need to repeat this process once or
twice toachieve alevel surface. Avoid
spreading the patcher beyond the re-
paired area. When the latex patcheris
dry, sand with fine sandpaper. Use a
sanding bloek to ensure that the sur-
face stays flat. Check the job for
smoothness by gently sliding your

1B Lay plastic sheeting over the repalr
and use a wood strip to spread clamping
pressure. Leave clamped untll glue dries.

1D Carefully apply a matching stainto the
repaired area so it blends with the rest of
the door. Then apply varnish to area.

hand across the surface.

If the door was originally stained
and varnished, buy a stain that
matches the original color, If vou have
a scrap piece of the veneer, bring it to
the store to help make an accurate col-
or match, Apply the stain and wipe it
with a soft cloth to blend it with the
existing finish. After the stain has
dried, apply a finish coat of varnish to
the area,

Bathtub
Refinishing

Replacing a bathtub ean be a messy
and expensive job. That's one reason
why more folks are turning to bathtub
refinishing. Depending on the color of
the tub and where you live, though, a
professional epoxy resurfacing job
could cost between $200 and $250. On
the other hand, do-it-yourself refin-
ishing kits cost about £75. While these
kits can be made to work, many peo-
ple report a high failure rate. %e
problem lies in getting a good bond
between the new epoxy coating and
the old tub finish.

To get the best bond, you must get

XA Wash the tub thoroughly with a
sponge or brush, using a strong solution of
TSP, After several washings, rinse the tub.

2B After rinsing, roughen the surface by
sanding with BO-grit wet/dry paper to re-
maove the glaze from the porcelain.
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the bathtub as clean as . The
pros do the job by giving the tub a
strong bath with industrial-strength
acid. nulen%, however, get fairly
good results by using a very stron
nulut.iunufTSFl’.Lris:ﬁm phos hnteig
available at paint dealers home
centers. Follow the directions for
mixing an extra-strength solution, or
as recommended for removing paint.
Wear eye protection and rubber
gloves when usi is solution.
Clean the tub with the TSP solution
and a scrub brush or sponge. Scrub
the tub repeatedly—this is the most
i t step of the job. If you fail to
get the surface clean, the epoxy will
peel off. After washing the tub thor-

o, , rinse it with clear water,

he next step is to wet-sand the
surface with 80-grit wet/dry paper.
Again, this must be a complete job
—or the new finish m.n'{ynur. adhere.

The final step is to a the epoxy.
This comes in a rmﬁndng kit that
contains the necessary toole—rollers
and brushes—plus the epoxy finish
and instructions.

Because professionals use heat to
cure their epoxy finishes, they esti-
mate that the new surface will last for
up to seven years, With careful clean-
ing and sanding, a homeowner should

t at least five years from a refin-
E;ad tub before the process has to be

repeated.

2C Mix the epoxy finish according to man-
ufacturer's Instructions. Use a brush and
rollers supplied In the kit to apply spoxy.

3 A%aee

A Patch

When dﬁcmtinﬁ;] waiting for lﬂﬂt;::;

drywall or patching com to

can be a frustration. Here are a few

tips for speeding up the process.
First, choose your patching materi-

set drywall eompound such as Sta-
Smooth or Durabond. These will set
in as little as 46 minutes. Fast-setting
compounds are harder to work with,
however. Mix only small amounts ata
time, and use a plastie pail for mixing.
When the job is done, allow the waste

mmhed interior, cutting off more
1 or 2 in. can completely remove
the structural member at one end.

Ve :
4A Clamp a stralghtedge to the door at

als wisely. Compounds with a latex toharden in the pail, and then flex the
base will usually dry within a few sides to break it loose. Keep your
hours at most. Patch plaster sets tools clean, and do not pour compound
quickly, but takes longer to dry. If or wash water down your drains where
ou use patch plaster to fill deep it can set and harden in the pipes.
Kulm,youmumdrywal]mn 5 Finally, use warm water to hasten
for a smooth topeoat. Very smallholes  drying, or force dry the patch with a
fuwmnngthsmmeday - latex paint, you needn't wait untilthe  gun or halr dryer Is one way to speed up
or extensive repairs, use a quick- patch is completely dry. drying time of wall patching compounds.
Shorteni Not does this leave the open core Use a straightedge to mark the cut-
Hnllnw-ggre Expm’. but the structural integrity line on the door. Then, clamp the
of the door is affected. straightedge to the door and cut along
Doors To do the job, first mark theend to  the line with a sharp utility knife. Cut
If you ever try to shorten a hollow-  be cut. If you're trimming the doorto  completely through the veneer to help
core door, may find yourself with  suit a raised floor or new carpeting, prevent the veneer from splintering
a job you didn't bargain for, Because this will always be the bottom. Then, when you make the cut, Use a square
hollow-core doors have a hollow, hon- remove the door by driving out the  to carry the line to the opposite face,

hinge pins with a serewdriver and
hammer. Place the door flat on a pair
of sawhorses,

&8 Cut to the line with a sharp clrcular

m a%ure the veneir]:dn ti];ia nidw
. Using a sharp e in your
cularsaw, cut justto thenutm}trleufthe

&C If you've cut Into the door's hollow

the cutoff line, Thenuse asharputlity knife  saw. Clamp a stralghtedge In place to accu-  core, use a chisel to remove or push back
to cut through the veneer. rately gulde the saw along the scored line.  the braces from Inside the door cavity.
70 POPULAR MECHANICS » SEFTEMBER | 991




Because new Rechargeable Millenniunt Power Cells come with a Lifetime
Replacement Guarantee! the beat will go on forever. What's more, our power cells
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So don't let the music die. Tum yourself on o new Millennium
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4D Use asharp wood chisel to remove the
veneer from both sides of the end-frame
member. Scrape off all the old glue.

scored line. It's best to use a straight-
edge to guide your saw precisely
along the line, and adjust the blade so
it just protrudes through the opposite
face of the door.

If you've cut into the hollow core of
the door, you must replace the end
frame member that you've cut away.
First, reach into the open end of the
door and push back or cut away the
cardboard braces that you'll find.

#4E After the veneer has been removed
and the end-frame member [s cut to length,
apply carpenter’s glue to both sides,

Then, use a sharp chisel to strip the
veneer from the frame on the waste
piece. Apply carpenter’s glue to both
sides of the frame, Gently pry apart
the veneers on the door, and insert
the frame into the hollow core.

Align the edge of the frame so it's
flush with the veneer face edges. If
you're customizing an existing door
that’s already painted or varnished,
wipe away the excess glue with a

4F Insert the frame plece Into the door
cavity. Align It flush with door end, clamp
unthl glue dries, and remove excess glue.

damp cloth. If it's an unfinished door,
wait until the glue begins to set, and
then peel it away with a sharp chisel.
Clamp until the glue dries. Use at
least clamps with wooden stri
placed between the clamps and the
door to evenly distribute the pres-
sure. After the glue has dried, re-
move the clamps and ease all sharp
corners by light sanding with 120-grit
sandpaper.

Hangers

If you've ever tried to hang a rack or
picture on a wall, you know there are
u-nlEertain spots that hold a screw or
nail—right over the studs that sup-
port the wall. Anywhere else requires
a special fastener that rgrips the wall-
board rather than the framing under-
neath. You'll find many types of hol-
low-wall fasteners at your hardware
store. Most utilize a eclamping mecha-
nism that locks the unit to the wall and
a serew for securing whatever it is
you'd like to hang.

One type of fastener is called a Wall
Grabber, Unlike some other designs,
this fastener can be installed with
only a hammer and serewdriver—no
drill is required. And, if you ever de-
cide to remove the fastener, you sim-

ly take out the screw, pull the base
E‘Dm the wall, and fill the remaining
gmall hole with patching compound.

To install a Wall Grabber, first
mark its location on the wall. Then,
use a hammer to drive the pointed end
of the base through the wallboard.
Drive the base in until it's flush with
the wallboard surface, insert the
screw and tighten it. As the screw is
driven, it spreads the two spring-
steel legs of the fastener’s base. The
legs locﬁsthe fastener by tightly gri
ping against the back of the wall

SA Placethe pointed tip of the Wall Grab-
ber against the wall. Then, drive the fasten-
er Inuntil It's Mlush with the surface.

4 .‘|‘.-‘l.“'."‘l".

= ]

SC Section view of the unit shows how
the two legs of the unit spread
to grip the back of the wallboard.

SB Use aslot-head screwdriver to drive
the fastener’s screw into the base. Turn the
screw clockwise until it's tight.

5D Toremove the hanger, first back off
the screw to close the steel legs. Then, use
pliers to pull the hanger from the wall.

72
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Concrete
Retaining Wall Fix

If you have a retaining wall made of
conerete block, you can improve its
appearance with a coat of stucco. If
the block is new and clean, you can
trowel on the stucco right away. Oth-
erwise, apply a coat of concrete bond-
er to the wall first. Your local con-
crete products dealer can recommend

- iy = R
rclif W LS i
- -. iyl

| ®A If the concrete block wall Is dirty or
old, apply a coat of concrete bonder before

&8 For damaged but stralght concrete
block walls, attach a layer of wire lath us-
Ing concrete nalls driven Into bored holes.

&C Trowel base stucco coat over entire
wall. Let basecoat set, then apply one or
more finish coats of stucco mix.

f"’t:

o
Outer
Strength

~ MINWAX ™
_ And for the
_fast-Drving  agting protection
POLYURETHANE [oRvoet o
- ast-Dirying
i Polyurethanes,

- et B0, R 436, Litile Falls. MO TA24,
i1k ] Ty R ——
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the best bonding agent.

If the wall is badly cracked, but still
standing straight, apply a layer of
wire lath over the entire wall to tie the
blocks together, and ensure that the
stueco will adhere.

Secure the wire lath with concrete
nails driven into holes bored with a
masonry bit. Be sure to space the
nails about 12 in. apart.

Mix a stuceo basecoat of one part
portland cement, one part mason’s ce-
ment and two parts fine sand. Trowel
this coat onto a thickness of about %
in., or enough to cover the wire lath if
you're using it. With the basecoat
dry, trowel on a coat of stueco mix. Af-
ter applying the first cover stucco
coat, uge a trowel or rubber float to
create a textured-stueco pattern.

7 i

Maintenance on metal storm doors
with their sliding windows and
gereens is often neglected—until
things stop working properly. If
you're having trouble opening and
closing windows or screens, it's time
to clean and lubricate the unit.

The first step is to check the sashes
to be sure they're in the proper chan-
nels. If the retaining pegs at the sash
top are in one channel, and the latch
mechanism is in another channel, the
window will bind if you try to slide it
up. Ifit's not aligned, push in the latch
buttons and withdraw the window

from the channel. Then, reinstall the
window =o it's aligned in one track.

To clean and lubricate the unit, re-
move the window and screen frames,
Use a paintbrush or sponge paint ap-
plicator and mineral spirits to clean
dirt and grit from the channels. Soak a
clean cloth in mineral spirits and wipe
the edge of the window and screen
frames. Lubricate channels and sash
edges with spray lubricant.

r you've cleaned all the chan-
nels, windows and screens, reinstall
the components in the door frame.
Make sure that the sashes are proper-
ly aligned and in the correct channels.
Then, check that the windows and
sereens move freely.

)

TA To remove a sash, push the latch but-
tons on both sides of the frame Inward, Pull
out bottom and disengage top pegs.

7FC Wipe the frames of the windows
screens with a cloth soakeed In mineral spir-
Its to remove dirt and grime.

stall the sashes, and check operation.

TB To remowve dirt In door frame, dip a
brush or sponge paint applicator In mineral
spirits, and clean the channels.

7D Lubricate the frames, latches and sash
channels with a spray lubricant. Then, rein-
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ADVERTISEMENT

PATENTED PTFE OIL ADDITIVE?

Intelligent people are changing the way they buy
They’re keeping their own cars twice as long

Double the working life of an engine and
the automobile industry, now geared to a
life expectancy of 100,000 miles, could be in
real trouble. Bul not the American driver,
who pays through the nose for 8 new car.
Still, who could have anticipated that in &
basement laboratory in the early "70's, an in-
venlion would be conceived that when per-
fected would do away with the need for a
new car every 3 years. 'Who would have ex-
pected the inventor to be later hailed as
*MN.J. Inventor of the Year® and inducted
into the "Inventor’s Hall of Fame®. Yet all
this has happened and history has been
made!

What does it all mean to you? Savings!
Thousands of dollars in your pocket be-
cause you didn’t have to buy a new carl Im-
agine geiting 200,000 miles {and more ) rels-
tively carefree driving with the car you now
own! As faras | can see, Tuloil® lcaves fit-
tle to be desired! All the hard work and
yeams of laboratory testing have already
been done. The rest is easy! Each time you
change the oil in your car, add 4 ounces of
Tufodl for Engines. 1i's that simple!

Here's how it works. Tremendous [riction
is created when moving parts of an engine
grind together rather than smooihly gliding
over one another. Tufoil coats your engine
with slippery FTFE climinating deadty ric-
tion, drastically reducing maintenance and
repair bills and in many cases, doubling the

life of your engine!

POPULAR MECHANICS
called Tufoil®
"a’ml:umll.ﬂuvzl;r Spectacular!”

A product tested by the Government and
proven to be effective is a sure winner. The
LS. Goverment's most prestigious Federal
Lab reported Tufoil to be even slipperier
than Tellon® itsell! The Canadian
Government reported fasier cranking,
easier starting in sub-zero weather and sig-
nificant fuel savings with Tufoil.

This is indeed a unique product! Popular
Mechanics called Tufoil *Absolutely spec-
tacular® when they tested it!
TEFLON s reg TM. of DuPont*
TUFOIL & reg TM of Fluorames

Mo wonder there are 6 U.5. Fatents
protecting it's formulation. Just for the
record, Tufoil holds patents in  Germany,
France and England, tool

Why not see the difference for yourself, If
you've never used Tufoil before, your first
treatment will be B ounces, 4 ounces each oil
change after that. Buy direct from the
manufacturer. An B ounce bottle is just
$17.75, a quart (treats 4 cars) is $38.95 and
agallon (treats 16 cars) is $131.00 (pricesin-
clude shipping). New Jersey residents, don't
forget the sales tax! You can use the toll-
free number 1-800-922.007% or write to
Fluoramics Inc., 18 Industrial Avenue,
Mahwah, N1, 07430. The staff is very help-
ful and there are engincers available to
ANEWET YOUTr questions,

Don't forget! Tufoil's guaranteed 1o work
or vour moncy back on an 8 ounce bottle!

Try it for one oil change. You'll be amazed
at ihe dilference!

1-800-922-0075
ORDER TODAY!

PM99)

What's Your Car Worth"

Maybe more than you think. 5o don't
shortchange yourself when you sell or
trade it in. Find out your car’s true
market value instantly by calling the
Popular Mechanics CAR VALUE
HOTLINE'. Our computer network s
constantly updated with the latest
information, not anly 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. We'll tell
you how to get the best deal by giving
you the Manufacturer’s Suggested
Retail Price, dealer cost, plus the list
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 arg 'B‘AMIAM EST. For new car estimates, call Monday
thraugh Friday, SAM-Midnig T. y FAM-TPM. Not available in Alaska or Hawail.
Each call casts §1 for the Hrn minute and 51 '35 for each additional minute. Charges will
appear on your local phone bill. A typical cail lasts 5 1o & minutes,

One Call Does It All

The PM CAR VALUE HOTLINE? 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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The best drivers all use the same parts.

Morgan Shepherd, rushing to the checkered flag. Bob Glidden, rushing to the
finish line. And vou, rushing 1o the baseball game.
All three of yvou have one thing in common: You're all using
the best parts vou can get for your Ford, Mercury or Lincoln.
Motorcraft Quality I arts.
Because all three of you need to depend on your cars
for maximum performance. And Peace of Mind” Bob

: = and Morgan demand it. So should you, ﬂ
i ’ ) 1.-4"-1#(3 7'
For the Motorcraft retailer nearest you, Mutnrcra : {1 -
call 1-800-521-5181.

i nmpany

CQUALITY PARTS FOR CQUALITY CARS




P ILLLETRATION By BORMN CARRORS

MAINTENANCE
BASICS

HOW TO
USE A
TEST LIGHT

BY DON CHAIKIN

® Although you can make a test light
with wire and a bulb, you'll be better
off buying one. When shopping, there
are certain things to look for,

® Make sure vou buy an automotive
test light, not a household one. Auto-
motive electrical systems are 12-valt,
direct current (DC), while household
electrieity is 110/120-volt, alternating
current (AC),

® One of the leads should be a long
wire of at least 1d-gauge thickness,
with a heavy alligator clip at the end
s0 vou can easily reach the area where

WIRE FRCIM i
WIRIMG HARMNESS

Uze the sharp probe to plerce the plastic in-
sulation of the wires.,

you need to work.,
® The other lead should be a pointed
metal probe that can cleanly pierce
the insulation of wires you need to
test and probe into wire connectors,
Test lights work on a simple idea:
By connecting the light to both
ground and to a power source, you
complete an electrical circuit, and the
bulb in the test light glows, 1f the bulb
doesn't light up, there's a problem.
® Hefore attempting to trace any
problems, always check that the light
18 working. Connect the light to your
car’s charged battery. 1If the light
doesn't go on, change its bulb and/or
check its leads.

e

If the electrical circuit is hot, then your connection tester's lamp will light up.

Whenever an electricnl component
stops working, first check its fuse,
See your owner's manual for the loca-
tion of the fuse panel, usually under
the dash in a kick panel.
® Make sure the ignition and the
switch for the suspeet part arve on,

& Connect the light to a good ground,
such as a metal bolt or bracket,

® Probe both sides of the fuse with the
test light, Modern, color-coded plas-
tie spade fuses have small test holes,
® [f only one side of the fuse illumi-
nates the test light, the fuse is blown.
If both sides light, the fuse is good,

® [ the fuse is good, vou can use the
test light to see if the component itzelf
is bad or if there's 4 bad connection or
broken wire between the fuse and the
component, Sinee at least one wire
that goes to the eomponent has to ear-
ry electricity Lo it, that wire will be
“hot" when the switches are on.

® Ground the test light near the non-
working light or aceessory. With the
test light's metal tip, probe the wire
connector where it attaches to the

POPULAR MECHANICS ® SEFTEMBER 1991

turned an at the switch.

component. The light should go on in
at least one connection. 1f not, there's
a break in the vircuit.

® Electric cireaits need a ground con-
nection to be complete. Use the test
light to check these as well.

Connect the light to the compo-
nent's ground wire or connection.
Touch the light's probe to the bat-
tery's positive terminal, or another
known “hot” source. If the light
doesn't glow, the ground is bad, PM

Be sure the clrcuit you 're testing s actually

i
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HOW IT WORKS

RACK-AND-
PINION

STEERING

BY DON CHAIKIN

® While you may not think
about it at all while you |
drive, each time you move
your car's steering wheel,
you set into motion a complex
series of events. With each
flick or twist of the wheel,
considerable obstacles must
be overcome just to get your
car to change direction. .
Given the weight of your |
car, its momentum and the
tires’ grip on the road, that's |
no small accomplishment.
Turning the steering wheel
also moves various gears,
rods and links of the
system to get thoge front
wheels to react and to re-
spond instantly. _
Various steering systems
have been used by vehicle
makers since the beginning of auto-
motive time, including worm and sec-
tor, worm and nut the recirculat-
ing ball type still used on many larger

cars and

The current system of choice is the
rack and pinion. Since rack-and-pin-
ion steering has relatively few parts
compared to other systems, this sys-
tem is lighter and more compact than
others, both desirable traits for to-
day’s front-drive compact cars,

And that same mmphcutlﬁ of design
results in direct action of the steering
wheel on the front wheels, the
rack and pinion the choice of most
sports cars. Unlike recirculating ball
steering, rack-and-pinion steering

has inherently low friction and very
precise on-center feel.

The hip bone’s
connected to the...

At the other end of the shaft

frum the ateering wheel inside the

|§-m a small gear called

hEI!] ach mu;lement of the

steenng w results in an equal si-

multaneous movement of the pinion.

The pinion's teeth mesh with teeth cut

i , called a rack, inside a housing

that they share. The housing runs

from one side of your car to the other,
between the front wheels.

The rack is basically a large gear
that's been cut and flattened out, in-
stead of being round like other gears.
While the pinion and steering shaft
are mounted so ﬂ'ﬁ{dm only rotate,
the rack is free to shde back and forth
in the housing. Each time you move
the steering wheel, the pinion rotates

!,

p"

_"\\'-." "'"'-\\- 4— |

Rack and pinion gears down steering motion by about 180 1,

against the rack, foreing the rack back
and forth.

The rack is connected to the front
wheels by metal rods, called tie rods,
which protrude from the ends of the
housing, The ends of the tie rods are
designed to allow the rods to move up
and down with the
front wheels as they
hit bumps and pot-
holes, without dis-
turbing the steering
rack,

hSﬂ when you l:e“;in
the steering w y
the rack moves pull-
ing one tie rod and
]; ushing the other,
he result is that

the front wheels
turn, steering the

drive subcompact offers power-as-
sisted rack-and-pinion steering.

The power to help steer comes from
a hydraulic pump, driven by the en-

e, which pressurizes fluid inside
steering housing.

Seals around the mk inside the
housing, create chambers which sepa-
rate the sides of the housing.
The chambers are connected
to the pump and each other
by tubing.

‘When you turn the steer-
ing wheel, the spoal valve di-
rects the fluid to one cham-
ber or the other in the
housing, to push on the rack,
helping it move. The spool
valve senses the amount of
twist in the steering col-
umn—the more difficult to
mhe wheel, t?te more hy-

pressure it passes on
to the rack.

As the steering effort
eases, the spool valve closes
enough to maintain the ap-

effort. A small tor-
sion bar in the valve deter-
mines the amount of effort
that's needed.

Some vehicles have sys-
tems that control the amount
of pressure, and therefore the level of
power assist, based on the car's

That way, the steering can be

Bﬂf.
“lighter” for maneuvers like parking,

while still offering the good “feel” or
feedback desirable for high-speed

car.

Power please

While this simple
and direet action
from steering wheel
to frn:lag w::ﬂ‘a
steers the car quick-
ly, it requires a lot of
muscle at the steer-
ing wheel. That's
why even the most
mundane front-

Hydraulic boost pressure is wsed to lower steering effort.

78
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SATURDAY MECHANIC

HOW TO STORE YOUR CAR

BY DON CHAIKIN

& You've just received orders and
vou're going to be spending the next
three vears in South Korea, Or mayhe
this isn't & training exercise—it's
what all your training has been about
—you're going overseas with a couple
hundred thousand of your closest
friends to teach some Third World
pangster that our military is second to
none. Hegardless of why you're ship-
ping out and for how long, vou just

4

M

know that your brand-new ZR-1 isn't
roing with vou, You also know that
you're definitely nof going to leave
the kevs with vour kid brother while
you're gFone,

Whether you're going to put your
new or like-new ear, pickup truck or
motoreyele in storage lor a few
months or a few vears, you can help
puarantes that it will be in the same
primo condition when you take it out

Al

yo>

NS
mﬁl i

iy

il %
H”‘.l.'
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Squirt clean engine oll into each oylinder’s
spark plug
Spin the engine to oil the combustion
chambers and piston rings.

of storage as it was when you put it in,
You'll alzo have a minimum of grief
getting it back on the road.

Drive it before you park it

While you can easily eoat various ex-
ternal surfaces to seal them from the
ravages of moisture and exposure,
short of totally disassembling yvour
ear, you can't quite as simply protect
internal surfaces, But there are eriti-

hole to coat the walls,

e e e —

- PRALLLISTRATION BY FRED WOLFF



cal unseen areas that must be proteet-
ed from corrosion, rust and the forma-
tion of varnishes and gums. Drive far
enough and long enough to thorough-
ly warm up all of the vehicle’s vital

uids—engine oil, transmission fluid,
gear oil and engine coolant. Then,
drive home and drain everything.
Draining all the fluids while they're
hot removes any corrosive moisture
and sludge with them.

Naturally, replace the engine oil fil-
ter. Replace the fuel filter as well.
Then refill with fresh lubricant.

Next, flush and refill the cooling
system. Either drain the old coolant
from the radiator and engine block or
use a reverse-flush kit, with a special
flushing Tee installed in a heater
hose.

Once the cooling system is com-
pletely free of old coolant and rust
water, refill the system with a fres
50/50 mix of antifreeze coolant and
water. Check the protection-level
chart on the coolant container.

Remember, a mix that's purely
antifreeze is not as potent as one that
has some waterin it, due to the chemi-
cal reactions of the ingredients. Also,
the anticorrosion additivesin the cool-
ant rely on the presence of a certain
amount of water to do the job, sodon't
go any stronger than 70% coolant and
30% water.

With fresh coolant in the engine and
new lube in the engine, transmission
and drive axle, go for another drive.
Again, the purpose is to fully lubri-
cate all internal moving parts and
geals. This time, drive to a filling sta-
tion that you've known and trusted
for years to have pure fuel in clean
tanks. But before filling your car,
pour a fuel-stabilizing ng itive into
the fuel tank.

Fuel stabilizers are designed to
prevent stored gasoline from break-
ing down, forming varnishes and
gums inside the fuel system. If your
auto parts store doesn't stock a fuel
stabilizer, try an outdoor power
equipment dealer, where it's sold for
lawn and yard equipment. Add as
much stabilizer as needed for your ve-
hicle's fuel tank. Then fill the tank
with fuel, and drive just enough to
mix the stabilizer and pump it into the
carburetor or fuel injectors.

While totally draining gas from the
tank and running the engine until the
carburetor, fuel pump, filter and lines
are empty also prevents the buildup
of varnish, it leaves room ingide the
fuel system for condensation to build.
The condensation causes corrosion. A
full tank leaves no room for condensa-

tion or corrosion in the fuel system.
Now you can drive home to finish
the storage procedures.

Batten down the ne
Further protect the inside of your
ear’s engine by putting a coat of oil on
surfaces that normally aren't heavily
lubricated.

Onee the engine is cold, remove the
spark plug from each cylinder. Then
squirt several shots of elean engine oil
into all the eylinders through the
spark plug holes. Apply antiseize
compound to the spark plugs’ threads,
and reinstall the old plugs in the eylin-
der head. Disconnect the ignition,
leaving off all the plug leads and the
leads to the distributor or control
module. (If you have an electronic ig-
nition, you should check the service
manual for the appropriate way to dis-
able the ignition. Simply pulling the
high-tension leads may cause spark
box failure.)

Turn the ignition key to spin the en-
gine several times, This ensures that

the oil in the eylinders not only covers
the evlinder walls for the entire piston
stroke, it forces the oil up into the
combustion chamber and onto the
valves, to help proteet those surfaces.

Coat each ignition system connec-
tion syvstem with dielectric grease as
you reinstall all the wires. Also, dis-
connect the battery leads and coat all
the terminals, including the exposed
terminals on the starter, with petro-
leum jelly. Remove the battery from
its tray and attach it to a trickle charg-
er, away from the car.

Besides protecting all electrical
connections with petroleum jelly or
silicone to seal out moisture, apply sil-
icone spray to all accessible hoses
—fuel lines, coolant hoses, vacuum
hoses—to help prevent them from

drying out.

%{:ﬁelp prevent rust and corrosion
to unpainted metal uch as the
throttle linkage, exhaust manifold,
clamps and brackets, coat them with
petroleum jelly, silicone or penetrat-

ing oil.

iﬂstl;-,r, to discourage mice and oth-
er small creatures from taking up win-
ter quarters in your engine compart-
ment, roll fist-size packets of camphor
balls in cheesecloth. Place the cam-
phor packets around the engine com-
partment, tucking some in corners
near the firewall and against the felt
or foam sound-deadening material on
the hood's underside,

Tape a plastic bag over the air-
cleaner intake and exhaust pipe exit
to prevent mice and squirrels from
nesting or storing seeds inside.

{Please turn to page 84)

Place the car on safety stands for the duration of the storage.
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No other training shows you
how to troubleshoot and
service computers like NRI!

NEW| 388xx/20 Mitz MINI MONITOR NEW! 40 MEG

TOWER COMPUTER] High-resolution, HARD DiSX DRIVER

Features 32-bit BO3B6sx nonglare, 12" TTI You tnstall this

CPU, 1 meg RAM, 64K ROM, oo o 40 meg IDE

1.2 meg high-density floppy mamnitor with tilt hoard disk drive

disk drive " and swivel bose internally, for
greater deta
storoge copacity

MISCOVERY LAB

Complete breadbearding
system lets you design and
modify drouits, diognose
and repair faults

SOFTWARE

Train with M5-DOS, GW-BASIC,
and Microsoft Works
applications softwane

IMGITAL MULTIMETER
Professional test instrument for
quick and easy measurements

INGITAL LDGIC PROBE
Simplifies analyzing digital
circuit operation

=
LESSONS —=
Clear, illustrated texts = - . El‘.'.i"" I

:

ur understandin
of computers step by step |

gives you thot kind of proctical, real-world computer servicing experience.
Indeed, no other training — in school, on the job, amwhere — shows you
how to troubleshoot and service computers Hke NRL

Get inside the Wesi Coast 388sx computer system ... and
m all the power and speed of today's
camputer technology!
With NRI's exclusive hands-on tralning, you acually bulld and keep the
powerful new ‘West Coast 386520 MHz mini tower computer systern.

You start by assembling and testing your computer's 101 ey “intelligent™
keyboard, move on to test the drouitry of the main logic board, install the
power supply and 1.2 meg high-density floppy disk drive, then interfoce your
high-resolution monitor.

What's more, you now go on to instoll and test o powerful 40 meg [DE
hard disk drive — today's most-wanted computer peripheral — included in
your course to dromatically increase your computer’s dota storoge copacity
while giving you lighining-quick data access. But that's not all!

Prolessional disgnestic hardware and soffware makes
troubleshooting fast and accurate
Your WE! troining now incdudes a remarkable diognostic package that allows
you to quickly locote and comect defects in TBM XT, AT B0286/8036846, and
compatible computens.

You'll use your Ultm-X CuickTech dicgnostic software to test the systern
RAM and such peripheral adapters as pamallel printer ports, video adapters,
and loppy and hard disk drives. You'll go on to use your RACER diagnostic
card, alse from Ultra-X, to dentify individual defective RAM chips, locate
interfocing problerns, and pinpoint defective support chips.

This ingenious disgnostic package s just one more way NRI gives you the
confidence and the know-how for advancement, 0 new career, or d mMoney-
making business of your own.

(MAGNOSTIC HARTWARE

AND EDFTWARE

RACE R, plug-in diagnostic
card and CuickTech menu-
driven softwane, both from
Ultra-X, give you hands-on
experience with woday's
professional

No experience necessary ... NRl builds it in

With MRL you leam at your own pace in your own home. Mo dosmom
pressures, no night schoal, no need to quit your present job until you're ready
o make your move, And all throughout your training, you have the full
support of your personal NRI instructor and the NRI technical staff, alwoys
ready to answer your guestions and give you help whenever you need it

FREE catalog tells more. Send today!

Send today for MAI's big, free catobod that describes every aspect of NRI's
Innovative computer training, as well as hands-on in TV/video/oudio
servicing, telecommunicotions, industrial electronics, and other high-growth,
high-tech coreer flelds.

If the coupon is missing, write to MRI School of Blectronics, MoGraw-Hill

Continuing Educotion Center, 4401 Connecticut Avenue, NW, Washington,
DL 20008.

M is o registered trademark of International Business Machines Corp. QuickTech
and BA g%.l.ll arn regisiered frodemarks of Ultra-X, Inc.

SEND TODAY FOR FREE CATALOG

I m&nm i For careet courses

.' . approved under GI Bill
MeGraw-Hill Continuing Education Center [ eheck for detail
I 4401 Connectbcul Avenue, MW, Washington, DC 20008 e i

™ Check one FREE catalog only

] MICROCOMPUTER SERVICING
] Tvrvideo! Audin Servicing

L] Industrial Electronics & Robotics

L] Telecommunications

] Baxsic Electronbes

] Computer Programmiing

[ Security Electronics

] Electronic Music Technology

[] Deskiop Pulslishing

] PC Software Engineering Using C

Fame iplease prand| Ays
Alidrema.
ClirySaamnTlp
L Accredited Membser, Mational Home Council 100-091 l
A S S S N N D N N N N S . .



Coat the wheel studs’ metal threads with antiselze compound.

Underside I.IP

To prevent the tires from developing
a flat side while resting in the same
spot for so long and to ease the load on
the springs, shock absorbers and the
rest of the suspension, your ear or
truck should be stored sitting on safe-
ty stands,

Make sure your stands are large
enough to securely hold your rig off
the ground. Each stand should have a
broad base and large enough cradle,
as well as being rated to hold at least
one fourth of the vehicle weight. Jack
up your car or truck so that when it's
resting on the safety stands, the bot-
tom edges of the tires all clear the
ground by an inch or so. You don't
need the vehicle towering above the
ground. It should be just high enough
for the tires to rotate freely. If you're
storing the car on an unpaved surface,
use lengths of wood long enough to
prevent the stands from sinking into
the surface as the seasons progress.

Place each safety stand carefully.
Support your vehicle under frame
rails or other structural members, not

helping in the formation of rust.

Look for any bare metal areas and
sedl them. If appropriate, prime and
paint them, otherwise coat the sur-
faces with silicone, penetrating oil or
another water barrier to prevent rust
and corrosion. Key areas to protect
include steel suspension components,
brake drums, wheel spindles and
bearing covers, as well as disc brake
calipers and rotors. Also protect ex-
posed shift linkages and non-stain-
less-steel exhaust pieces,

While you're underneath, coat all
rubber surfaces with silicone spray to
keep them from drying out. This in-
cludes suspension bushings, fuel
lines, the lower radiator hose, brake
lines and constant-velocity joint and
steering rack boots.

Lastly, check for grease fittings on
suspension and steering components
as well as at the driveshaft universal
and slip joints. If there are any fit-
tings, grease them with the recom-
mended lubricant. And then hang
some more eamphor and cheesecloth
packets around the undercarriage to

Coat rotors and calipers and other exposed metal parts with silicone.

help discourage nesting.

Now, before putting the wheels and
tires hack on, elean the inner and out-
er sidewalls of the tire, and apply sili-
cone to both. Also, clean both sides of
all the wheels. Put a coat of wax on the
cleaned wheels, but don't buif it off.
Apply antiseize compound to the
threads of the wheel-mounting studs,
and reinstall the wheels and snug u
the lugnuts, torguing them to specifi-
cations. Then coat the nuts' outer sur-
faces with wax. Make sure the tires
are all inflated to the correct cold-in-
flation pressure to help them keep
their shape, and cap the valve stems,
Then reinstall any wheel covers.

Double check that the ear is high
enough off the ground so that tﬁe
wheels are all hanging freely to pre-
vent flat spotting the tires.

Aclean

Next, thoroughly clean the car, inside
and out. In fact, detail the car as
though you were about to be taking it
toacar show, With one important dif-
ference—don't make it ghine,

under axles or suspension
components. If you place the
stands under an axle, the
weight of the vehicle will still
compress the springs and
shock absorbers. With the
safety stands under the vehi-
cle's frame, the wheels,
springs, shocks and suspen-
sion components all hang
free, holding only their own
weight.

With your rig up in the air,
remove all four wheels and
tires, and lay them aside for
now. Slide underneath and
inspect the entire under-
body, Remove any clumps of

wet or dry leaves, grass,
caked-on mud or anything
that could trap moisture,

Clean ail Interior plastic, viny! or leather surfaces with the appropri-
ate product. Shampoo the carpets and cloth seats.

Thoroughly and carefully
wash the car. Remove the li-
cense plate brackets and log-
gage racks that can trap dirt
and moisture, and clean the
areas they normally cover,

Store these pieces in the
trunk, along with the radio
antenna mast, if it is not the
type that fully retracts, and
the windshield wiper arm as-
gemblies. By removing the
wiper arms, you relieve the
pressure on their hold-down
Sﬁt‘ingﬁ. But be sure to coat
the exposed wiper shafts
with petroleum jelly to pro-
tect them from corrosion af-
ter you've finished washing
the car.

B
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Now! Cash in on emergency shortages of

qualified people in 4 fast-growing fields.
FREE OPPORTUNITY KITS tell you how...

There's no obligation or cost to find out how to start
your own profitable full—or part-time business— with
little investment and zero risk! What do small-engine
repair technicians, upholsterers, locksmiths and saw-and-
tool sharpeners have in common? There are not nearly
enough of them to keep up with the demand!

Take locksmiths, for example. Did you know that there is

only one qualified locksmith for every 17,000 people in

America? The shortage of qualified practitioners in these
four trades is creating inflated prices and big profits for
those few who have the skills to take on these kinds of
work.

Now you can be among the lucky few. Foley-Belsaw
has four easy ways to get you started in these lucrative
fields — there's no better time to launch your own money-
making business!

ake your pick from four profitable businesses!

Small Engine Service and Repair
There are 65 million small engines in use today — but
very few people qualified to service them. This is one of

America’s fastest
| growing indus-
gl tries, and with
Foley-Belsaw
training you get
the s.kiﬁ g
on it! People will

pay you top dollar

o b0 service their
d lawnmowers,
tillers, edgers...
the list is almost

5 to cash in

—
u

[j ﬂi:nf stery
It is estimated that
there are more than
401,950,000 pieces af
furniture in America
that need re-covering
and repair every five to
ten years. Take this
course and you can
become one of the few
craftsmen that indi-
viduals and companies
seek out to restyle and
upholster these pieces.
In no time you'll be

making big profits upholstering, rebuilding and restyling

chairs, sofas, love seats, automobile seat covers...any
piece of furniture!

NO EXPERIENCE NEEDED — SHORTCUT TRAIN-

Ei Locksmi

Never betore have
opportunities been so
Frmt for qualified
oncksmiths. With
crime zooming, the
lock and key business
has multiplied a
thousandfold., This
Foley-Belsaw course
gives you everything
you need to start
yvour own locksmith
! business — including
a PPro Key Machine at no extra cost! The work's easy, the
money's good and the demand is skyrocketing,

ﬁ Saw & Tool Sharpenin

Here's a product that will get you into a business where
90 out of every dollar is cash profit! It's the Foley-Belsaw
Sharp-All. 1t's so easy to
use you can learn in an af-
ternoon. There is a big
demand for sharpening —
contractors, carpenters,
homeowners all need this
important service.. but
there are very few who
can provide it. This all-in-
one tool makes you one of
them. A complete manual
provides all the step-by-
step sharpening fraining,
you'll ever need,

Send for your FREE OPPORTUNITY KIT today!
Simply complete and return the coupon below:

Yes! Send me the following OPPORTUNITY KIT:
(Check ome FREE KIT |m|.:..-]

ING HELFS YOU TO LEARN QUICKLY AT HOME
Foley-Belsaw's unique “hands-on"” training approach makes
learning easy. You gain skills quickly in your spane time at home

— and you earn cash while you learn. Plus, you get “extras”
other courses don't offer—like a 100% money-back guarantee... | [ Smoll Engine Service [ Prolessional Saw

all the professional tools and equipment you need at no & Repair, Dept, 52005 & Tool Sharpening, Dept. 21009
additional cost and step-by-step instructions on how to start your I [ Locksmithing, Dept. 12017 Upholstery, Dept. 80714
business. And all graduates receive the handsome Foley-Belsaw 4
Institute Diploma, a symbaol of achievement that's respected
worldwide.

I | understand thens s no |1|'|||.|,-|.|I:|||:| and no salesman will ever call.

----I-------------------

“I did $7,000 part time...! think 1 should make about $20,000a | Hame Mail to:
yenr the way I have if planned.” " FOLEY | s Foley-Belsaw Institute
Gene Marvin - BELSAL, 6301 Equitable Road

Shickshinny, PA ¥ Kansas City MO 84120
Y SINCE 1926 iy ol 77 )




Take extra time to be sure to totally
remove any stains. Bird droppings,
tree sap, dead bugs and globs of road
tar and other substances can etch the
car's finish if given months—or years
—+to work at it. Use a chemical sol-
vent, like bug and tar remover, to
completely clean all stubborn spots.
Then, wash and rinse the car again to
remove any residue of the solvent.

the car, using chamois or old ter-
ry-cloth towels. Then inspect the fin-
ish carefully.

Check for any chips, nicks or
seratches in the paint. Any damage
down to bare metal will surely rust
—possibly through—given enough
time in storage. Treat any bare spots
with a rust stabilizer, then prime the
area and, after the primer dries,
touch up the damage with the correct
color body paint.

Next, apply a moderate coat of
wax. However, unlike what you nor-
mally do, cover the entire car at once
and then simply let the wax drytoa
haze. You won't buff off the wax until
you take the car out of storage.

Similarly treat all chrome surfaces
of your ear—wire wheels, grilles,
headlight bezels—with a quality
chrome polish. Also treat plastic and
vinyl surfaces with an appropriate
polish. Protect weatherstripping
around the windshield and backlight,
as well as all the doors and the trunk,
with silicone.

Go inside

Next, do a thorough cleanup of the
car's interior. Wash and vacuum all
upholstery, carpets and floor mats.
Clean and polish the dashboard, door
panels, armrests, pedals, shift lever,
window crank and door levers. After
cleaning, coat all noncloth surfaces
with the appropriate polish. Spray
the elean upholstery and carpeting
with a cloth protector.

Be totally sure there's no water
trapped anywhere inside the car. Oth-
erwise, it will not only be a source of
rust and corrosion, the moisture will
encourage mildew to develop. Make
certain all vent holes, such as the bot-
tom of the doors and under the cowl,
are clear to allow moisture to eseape,
As an added antimildew measure,
spray some household disinfectant
into all the heater/defroster/air condi-
tioning vents, as well as into the fins of
the heater core and air conditioning
evaporator.

Before sealing up the interior, place
a couple of open boxes of baking pow-
der around the passenger compart-
ment. Place one box under the front

seats, one in the rear and one under
the dash to absorb odors. Then close
all the windows, and close the doors.
If your car is a convertible, close
the top and install any zippered-in

Place a moderate coat of wasx on the car's fin-
Ish, but don’t buff It off.

windows or side curtains. Besides
he];pingtn seal the interior, this instal-
lation will help prevent the convert-
ible top and the car's side curtains
from cracking at the folds,

Next, elean the trunk or cargo area
of station wagons and hatchbacks.
Apain, be very eareful that there are
no pockets of water or moisture any-
where. Clean and dry the rain channel
around the trunk or hatchback open-
ing. Remove the spare tire and jack
from their storage well, and be sure
that area is dry.

Before reinstalling the spare, in-
flate it to its proper pressure. But to
keep the spare from getting mis-
shaped in storage, lay it flat on the
floor of the trunk or cargo area, out of
its mounting bracket.

Flace an open box of baking powder
in the trunk to absorb moisture and
odors. Be sure that the weatherstrip-
ping is coated with silicone, and close
the trunk lid.

Cover itup

Whether you store your car inside, as
is preferable in a heated, humidity-
controlled garage, or in an unheated
barn, chicken coop, carport or out in
the yard, put a quality cover over the
car. A cover not only keeps dirt and
dust off the car, it shields the ear from
the Sun’'s ultraviolet rays, the ozone
and other airborne pollutants. Logi-
cally, the more of the car you can cov-
er, the better,

It’s eritical then that your cover is
the correct size for your car or truck.
While you ean have a cover custom
tailored to fit your rig, you ecan also
buy a more-or-less universal one off
the shelf. Custom-made covers not
only protect all of your car, they fit
snugly, leaving less room for moisture
or critters to get underneath. A well-
fitted cover also stands a better
chance of staying in place if the car is
outdoors and subject to wind and
weather. If you buy a ready-made
cover, make sure that it's the correct
size for your car. The cover has to slip
over and under your car’s front and
rear bumpers and under the rocker
panels on both sides of the rig.

Regardless of which type of cover
you seleet, make sure it's made of a
soft material that won't scrateh the
car. In addition, the cover should be
lintfree and tightly woven to prevent
dirt and dust%rom assing through.
Yet, it should allow air to pass
through so moisture won't settle un-
der the cover,

Before putting the wraps on your
ear, be sure that you've properly
sealed it, and that the radio antenna is
either lubricated with penetrating oil
and fully retracted or removed and in
the trunk with the wiperarms. ™

Seal the entire car with a cover to keep out dirt, dust and molsture.
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'NEW PRODUCTS

IMPROVE
YOUR CAR

Stop, Thief!
An ignition cutout is a proven theft
deterrent. So is a loud alarm. Radio
Shack has combined the two with the
Mobile Alert Remote Control Auto
Alarm. When the alarm is tripped, a
loud—104 dB—siren sounds and the
ignition system is disabled, prevent-
ing the ear from being started.
There's a remote switch, so you ean

| Neither Rain,
' Nor Snow...

Used to be that the fat, low-profile
| tires that kept your really hot car
| stuck to the road also kept that car off

the road in the snow and slop—in

more ways than one. Now, with high-
Eerfarmance, all-season tires, like the
{ BF Goodrich Comp T/A HR4 and
| VR4, you don't have to stay home
when it rains. Sized to fit anything
from a Corvette or a Porsche to more
| mundane machinery, the tires share a
unique tread pattern that sheds wa-
| ter, grips in the snow and is quiet in
| the dry. And the VR4 is rated up to

149 mph. The tires also share better
tread-life ratings than any other
speed-rated tires. Suggested prices
start at about $125 and climb along
with speed range and size.

Take It All Off

or any other decal or bumper sticker
off your car without solvents or a heat
n. Special Scotch-Brite abrasive
iscs from 3M attach to an eleetric
drill via 3M's Roloc adapter. The com-
bination of the speed of the wheel and
texture of the Scotch-Brite dissolve
the sticker's adhesive backing, turn-
ing it into a powder that wipes off. It
costs about $35 for a package of 50.
From 3M, P.0O. Box 33600, St. Paul,
MN 55133-3600; (800) 362-3456.

| Cap It Off

One good way to make sure you don’t
leave your gas cap at the filling station
is not to take the cap off in the first
place. The Rapid-Fill fuel cap has a
spring-loaded center section that lets
you pour gasoline or fuel-additives
through it, while the eap is in place.
The center section opens enough for a
fuel-pump nozzle—or the neck of a
bottle of fuel additive—to slip in. The
caps are available in two types tofit all
major domestic and imported ears
with vented, pressurized fuel sys-
tems. The Rapid-Fill caps cost $24.95

POPULAR MECHANICS ® 5E ' TEMBER 1991

each. From Capmasters, Lake For-
est, [llinois; (R00) 457-9006,

You can get that old Bee Gees sticker |

arm or disarm the unit from up to 20
ft. away, as well as a panic button, va-
let switeh and a choice of 2000 secret
codes. The alarm is set off when either
the motion or vibration detectors
sense trouble. The control unit can be
hidden, but a dash-mounted LED
serves as a visible warning. Available
in all Radio Shack stores, the alarm
sells for $89.95.

Wet ‘N’ Wild
You might as well let the water you
use to wet down your car help scrub
and suds it, too. The Soft Brush from
Swirlon does just that. The Soft
Brush actually has two brushes in it,
both of soft, nonscratching bristles.
The inner brush is spun by the water
as it flows out the unit's head. By set-
ting a rotary control valve, car wash
solution can be dispensed into the wa-
ter stream from a cup in the unit's
handle. Moving the valve can stop the
soap flow or the water flow altogeth-
er. Thanks to an adjustable brush-
head angle and a 24-in. extension han-
dle, you can reach all parts of your car
or truck.

The price of the brush is $19.99,
From Swirlon Industries, Inc., 5101
Commerce Dr., Baldwin Park, CA
91706; (818) 337-5087. PM
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CAR CLINIC

BY MIKE ALLEN, )
Associate Automotive Editor

In lg,ﬁought a used 1980 V8 Pon-

tiae with about 40,000 miles on it. Ap-
parently, the previous owner had
never performed any maintenance on
it whatsoever. I removed the rocker
covers and oil pan and seraped off as
mhﬁ;hglud nq.IE cuu]ltii;r :Imd avelb::[&n
changing the oil regu since. [ also
flushed the radiator, which drained
rusty brown coolant. Since then, I've
flushed and filled the cooling system
with fresh coolant every two years.

Last week, one of the freeze plugs
started to leak, so I replaced it. The
bottom third of the plug was corroded
through, and the ecorroded area was
covered with a familiar-looking rusty
brown sludge.

Why didn't the anticorrosion addi-
tives in the fresh coolant prevent the
sludge from building up and the plug
from corroding? JOHN SHERMAN

OSBINING, NY

Normally, ‘ﬁ'esh coolant's additive
pac will prevent sludgi utl
bet the sludge on your core plug was
left over from 1985. (It's more correct
to call it a core plug than a freeze
plug. The hole the plug fills is there fo
let out the casting sand used at the
foundry, not to prevent block damage
in the case of accidental freezing.)
Ordinary power flushing, which is
usually sufficient for normal mainte-
nance of cooling systems, won't re-

move really sludge—you need fo
use a chelating-type flushing chemi-
cal, the kind intended to be left in the
engine for several hours.

According to several chemists and
engineers I talked with at Zerex, the
rusty sludge must have prevented the
additives in the fresh coolant you've
been adding from ever reaching the
steel core plug’s surface.

Dollars to doughnuts the rest of the
core plugs are corroded too. Some-
day, when it's convenient, I'd use a
chelating flush and then replace the
rest of the core plugs before they start

ae«gmg foo.

se a chisel to drive the old plugs
sideways, and then pull them out
with pliers. There's a special tool (see
main illustration) for installing the
plugs, but you can use a wooden dow-
el or a socket to drive them in. Use
some nonhardening sealer and drive
the plug in far enough to center it in

the block.

Ten-To-One Odds

As 1 was driving home from work, a
car cut me off on the freeway. I no-
ticed the ABS badge on his trunk and
got to wondering if I shouldn't revise
my one-for-ten rule on following cars

—aone car length for every 10 mph.
The more I thought about it, the
more | wondered how cana brake that
pulsates on and off stop a car better on
dry ]ila?ement than an identieal car
that locks "em up? 1 realize the advan-
tages of ABS on slippery surfaces—
but what happens on a sunny day?
Should we revise the one-for-ten rule?
FRED HARTWAY
WESTLAND, MI

Fred, [ think you have an erroneous
idea of how ABS really works.

First off, tires don't generate their
maximum deceleration when they
are completely locked up. Because of
the hysteretic characteristics of the
rubber, the best braking comes when
there is only a small percentage of
“slip." Slip can be thought of as the
difference between the relative speed
of the tire's contact patch and the speed
of the pavement, A smoothly rolling

tire would have zero slip, while a |
locked tire would have 100% slip, at
least until the car stopped. Best brak- |
ing, depending on the tire and the
characteristics of the pavement, is
probably between 5% and 10% slip.

Racing car drivers can maintain
that slip by modulating the brake
pedal just short of the lockup point,
When I fifth-wheel test cars here at
PM, I do the same. And invariably, if
I use a little too much pedal and lock
even one wheel, the braking distances
are longer, ABS systems don’t simply
pulse the brakes rapidly. The ABS
computer actually reads the wheel's |
angular velocity and can predict
when it's about to lock up.

The computer then opens and
closes valves rapidly to maintain the
appropriate slip percentage. Conse-
quently, the braking distances are as
good as the most skillful driver can
achieve, and are a few feet better than

Just simply standing on the pedal.

And of course, because the wheel |
never stops rotating, the car still will
respond to steering inpuls, giving
you a fighting chance of driving
around that 4-year-old on his tricycle.
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A Fitting End

The oil light switch in my 1976 Buick is

defective. I tried to replace it, but

none of my socket wrenches fit it. Is

there a special socket to remove oil

light switches? HERMAN R. FORD
BROOKLYN,NY

There sure is Herman—any auto
parts store, Sears and even some bet-
ter-stocked mass merchandisers
should have the special socket in-
tenided for the bizarre shape of most
oil warning light switches.

This switch uses a tapered pipe
thread. Use Teflon tape or a spari
amount of pipe thread compound,
and be careful not to introduce any
foreign substances directly into your
engine’soil gallery. Clean the surface
in the vicinity of the switch before you
remove the old one.

One Trick Pony
I have a 1966 Mustang with the origi-
nal 6-cylinder motor, and 171,000
miles. [ partially rebuilt the motor at
about 90,000, and it runs fine most of
the time. But when the engine is hot
and [ drive at 35 to 40 mph, it dies. It's
fine after it cools off, so I'm assuming
(Please turn lo page 90)

Sheddin

first time in its life.

Fun it was not. The hardware that held the socket

A Little Light
@ | just recently had occasion to change the taillight
bulb on my much-abused 1974 Ford pickup for the

CAR

together was rusty, and the bulb had corroded itself to
the socket, shattering in my hand as | tried to remove it (necessitating removal of

glass from my thumb with pliers).

By the time | got the remains of the bulb’s base out of the socket, the socket was
history, and | wound up making a trip to the Ford dealer to order another complete

TAILLARP

reflector assembly, Grrerr...

You can be sure that when | in-
stall the new assembly and bulb, I'll
coat the base of the bulb with sili-
cone or white grease to keep mois-
ture from corroding things so badly.

Wheel-bearing grease will work,
too. Don't use antiseize compound
though—the metal-bearing com-
pound will short the electrical con-
nections.

| have always used silicone
grease on trailer connections and
battery posts, too.

But be careful about doping up
any underhood connections for the
fuel injection. Some of them must
be assembled dry, and others re-
quire a particular type of luba.

Take a walk on NordicTrack and discover
why it’s 8 ways better than a treadmill.

PR ILLLSTRATION BY ADCHLPH E. BROTAAAN

1. Befter exercise,

NordicTrack simulates the world's
best exercise, cross-country skiing. This
smooth, total-body motion exercises all
major body muscles including arm and
shoulder muscles that are neglected in

walking or munning,

2. Non-jarring.

NordicTrack's smooth, efficlent skiing

motion has none of the jarring motions
which can damage joints and ligaments,

7. Cosis far less for equal quality.

MordicTrack’s efficient and human-

powered design needs no expensive

electric motors and speed controls. And,

because NordicTrack is simple and

uncomplicated. linle upkeep is requinsd.

8. Non
People love their NordicTracks. In
fact, 7 out of 10 owners are still using their

machines more than 3 times a week,

:',

years after purchasing one.

In fact, these NordicTrack owners are

s0 enthusiastic about the results they've
achieved, that in & market research study
conducted by Maritz Research in 1988, 97%:
responded thar they would recommeend
NordicTrck to thete family and felends.

3. Safer,

NordicTrack is human powered and
has no electric motors or high-speed belts
that require constant concentration or that
can throw off @ user or child.

4. You are in control.

NordicTrack lets you set the pace of
your workout. No panic stars and stops as
with motorized devices.

MordicTrack's smooth skiing motion
is inherently quiet and has none of the
pounding foot step noise associated with
running on a treadmill
6. No electric cord or outlet

required.

Put a NordicTrack wherever you
want. You are not constrained by outlet
location and you won't tip over the cord,

Nord:c rack

Compary

“The World's Best Aerobic Exerciser””

13

-800-328-588

Call or Write for a

FREE VIDEO
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MonlicTrack. Dept. =I7511.
14 1C Jorathan Hivd. N. Chaska, MN 35518
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| ForBest ﬂEEI.llts Use Only Genuine Arrow Glue Stix

FO EXPERIENCE

Just locidd
& shoot!

Bonds almost anything
permanently in 60
seconds without the need |
of mixing or clamping

The cool contoured handie
with lever-fead clutch
mechanism prevents glue
back-up. Ideal for use in sealing
packages, repairing toys, replacing
bathroom tile, shoe repalr, fixing furniture,

gluing picture frames, arts and craft projects

and hundreds of other uses

ARROW fastening tools, staples, Xpando
fasteners, glue stix and rivets are available
at all leading Hardware, Home Center and
Discount Department Stores.

o

All-Purpase Clear
For Crafts, Hobbies, amd
“eneral Repairs

ulking and Saxkng

Q. INC.

whlt!czuﬂt Sealer | Giue nem-.-znlevﬂeamemﬂnulng

ARROW FASTENER C MLATHLL 51
M CANADA: JARDEL DET, MNC, B505 METROPOLTAN BLYVD EAST, MONTREAL H IF

Slow Set
WS kdore Time Far
Miin O Larger Areas

Damag

RADDHLE BROCK, MU Db
3% OLIEREC

it's vapor lock. I replaced the metal

line between the mechanical pump

and earb with insulated rubber, which
helped a little. Any ideas?

FAUL DEGROOT

HOUSTON, TX

Gasoline nowadays has a higher va-
por pressure than it did in '66—and
older cars sometimes have a problem
with vapor lock because of this.

Insulating the fuel line was a head
start—but the vapor lock is more like-
ly to be on the suction side of the
pump, between the tank and pump.
Try insulating that.

Sorme cars use a bypass fitting built
into the carb or in the line right near
the car. This T-shaped gadget fits
into the hose and bypasses a small
amount of fuel back into the tank to
keep cool fuel flowing even when the
engine is using little gas—like dur-
ing your low-speed driving. You'll
have to add a return line to the tank
for this, though.

Also, you might try insulating the

float bowl. As a last resort, try replac-
ing the mechanical pump with an
electric pump mounted as near to the
tank as possible.

Stronger Than Dirt
I have a 1985 Plymouth Reliant with
the 2.2-liter engine. Every six
monthsg, I have to take it to the me-
chanie for cleaning and adjustment of
the carburetor because of a rough
idling problem, The auto mechanic
says this is because the carb has such
fine tolerances and requires cleaning

very regularly.

Is this true of Plymouth carbure-

tors, or am I getting gypped?
DONALDDREHER
LONG FRAIRIE, MN

Plymouth cars, and Chrysler Corp.
vehicles in general, have carburetors
made to tolerance standards that are
much the same as they are in the rest
of the auto industry. There is nothing
special about your carburetor,

However, because your engine is
small, the metering jets and passages
are small too and are more sensitive
to dirt and gum formation.

My suggestion is to be sure the air
cleaner and all the connections be-
tween it and the carb are tight. Look
for missing gaskets, cracked hoses
and anything else that would leak
uncleaned air into the carb.

Replace the fuel filter annually,
and add a can of carb cleaner to the
tank every three to four months.

If the rough idle returns again, you
might try using a can of spray carb
cleaner to clean the carb. Remouve the
air cleaner pipe from the carb, and
follow the directions on the can.

It’s Dnldy A Paper Moon
My mom delivers 200-some news-
papers every day in her Ford Aero-
star, 44,000 miles worth since 1988,
The ATF is supposed to be changed at
40,000, but she says, "I never
changed it in my old car, and I never
had any problems."” Please help me
convince her. CHRIS COFLER
DETROIT, MI

I recommend replacing the ATF at no
longer than the manufacturer’s rec-
ommended interval, which in this
case i5 40,000 miles. There's no need
to be compulsive about it—within a
few moniths or so on either end is no
biggie. Are you there, Mom? Listen to
YOur somn. ™

DO YOU HAVE A CAR PROBLEM?
Just ask Mike about it. Mail your guestion to Car
Clinie, Populor Mechanics, 224 W. 57th 5t., New
Fork, NY 10018, While létters, foxes or phone
calls cannot be answered individually, problemas
of gemeral dnterest urill be discussed in the columin

a0

POPULAR MECHANICS ® SEFTEMEBER 1991




Remodeling? PutToday’s

Most Powertul Designleam
ToWork ForYou!

Wms you're renovating, reamanging
or just fantasizing, Project Planners Design
Kits can save you time and prevent costly
mistakes.

Each kit comis complate with professionally
drafted pre-cut architectural symbaols. They're
printed on specially treated viny that sticks
like miagic to the ruled GRIDBOARD ™ sur-
face, yet can be repositioned whenever you
choose, Also included are a scalé nuler and an
illustrated design manual.

HOME DESIGNER® Kit

($16.85 + $4. shipping, handling and insur-
ance) comes complete with symbols for
virtually evary type of fumniture, appliance,
fodure and building component —enough o
lay out @ 5 bedroom, 4 bath, 5300 square
foot homs

OFFCE DESIGNER™ Kil

(81695 + 34. s’} oesks, chairs, file cabi-
nets, copiers, computer equipment, a recap-
tion area and waste baskets. Plans for up to
16,000 5q. ft. of work spaca

KITCHEN DESIGMER™ Kil

($16.95 + $4. s'0i) includes drawings of
avery cabinet and appliance commanly found
in today’s kitchens. Offers unigue 3-D0 view

LANDSCAPE DESIGNER ™ Kit

(£16.95 + $4. &'hvi) allows you fo plan a
deck or patio, plantings, fencing, pools, foun-
1ains, trelises, greenhouses and gamebos

Al Four Designer Kils

§72 B0 Order all four kits and you save
$11.001

HOW TO DRDER: Send check or money
order (no cash, please) payable o

H.M. SPECIALTIES. On a separate piece of
paper indicate your chaice of: Home, Office,
Kitchen, Landscape Kits or set of all 4. PRINT
name, address and ZIP code, Be sure to
include the department coda shown below
Send your payment and your order informa-
tion to:

- .'.__ =k

H.M. SPECIALTIES, Depl. PMIP. D91,
P.0. Box 1764;
Sandusky, OH 44871-1764

{Soery, we cannol handia Canacian, Forsign or C.0.0
orders. | Plazts aliow 30 days for delhery Trom our
recept of your order. We ship va Unled Pancel Senice
whensver possible, Oeders outside continestal LS. will
fakn Up 1o 6 weesks by Parcel Post

The: Hearst Corporation 250 ¥ 55 5L, NY, NY 10048



OUTDOORS

ECO-TOURISM ARRIVES

BY JOE SKORUPA, Boating/Outdoors Editor

@ This is the year of the close-to-
home vacation. It's alzo the year of
eco-tourism, a travel industry term
referring to destinations that focus on
low-impact adventure in the great
outdoors. Combining these two
trends, I thought I'd spotlight a cou-
ple of close-to-home, eco-tourism
opportunities that have recently
come of age.

The first comes from our friends in
Washington, D.C.—the federal gov-
ernment. The second comes from
Kampgrounds of America (KOA), an
organization that’s been involved
with eco-tourism since it started
in 1962,

& —

Green marketing

So, what the heck is eco-tourism? It's
rafting down the Colorado River. It's
wildlife watching in the Florida Ever-
glades. It's fly-fishing in Montana.
It’s bicyele touring in Vermont. It's
horseback riding in Wyoming. 1t's
Jeep touring in New Mexico, It's seu-
ba diving in Key Largo. And add it all
up, it's the fastest growing segment in
the U.S. travel industry.

Adventure travel’s slice of the trav-
el market currently adds up to more
than $30 billion. Eco-tourism’s por-
tion of this slice is growing at a phe-
nomenal rate and has already
emerged as adventure travel's domi-

nant force. While most people think of
eco-tourism in terms of African safa-
ris and expeditions to the Amazon
rain forest, the federal government
and KOA recently realized that do-
mestic eco-tourism sites are also part
of the trend.

According to a survey that was re-
cently published by the U.S. Fish and
‘vﬁ.-"ih:lli[;»:‘.I Service, 134.7 million Ameri-
cans visited 661 million acres of feder-
al public land last year with a specific
eco-tourism intent—observing wild-
life. These nonconsumptive visi-
tors—a bureaucratic term that is used
to differentiate bird watchers and
photographers from hunters and fish-
ermen—spent more than $14 billion to
enjoy their experiences.

This awareness, backed up by sta-
tistics, has had a dramatic effect. The
Bureau of Land Management (BLM)
and the U.S. Forest Service, long-
time rivals primarily charged with
managing land resources for business
interests (lumbering, mining, ranch-
ing and so forth), are now channeling
much of their energies into multi-
agency recreational programs.

Watchable wildlife

The first major multiagency eco-tour-
ism effort is a program called Watch-
able Wildlife. By the year 2000, the
BLM, the Forest Service and the De-

fenders of Wildlife hope to establish
5000 Watchable Wildlife sites on pub-
lic and private land. The sites will be
marked alongside roads, so that fam-
ilies can drive to them. State-by-state
idebooks will be prepared and sold
or $5.95 apiece. By next year, 14
guides will be available, For further
information about guides in your
area, write Defenders of Wildlife,
1244 19th St. N.W., Washington,
D.C. 20036; or call (202) 659-9510,

Two other federal programs that
are ideal for driving vacations are the
U.S. Forest Service's Scenic Byways
and the BLM Back Country Byways.
Designated routes in these programs
cover secondary and unpaved roads
through some of the most spectacular
scenery in the country. Some require
high-clearance, 4-wheel-drive vehi-
cles, such as the one used by the seri-
ous off-roader shown in the photo, but
many donot. Maps are clearly marked
and graded for difficulty.

For more information on these pro-
grams or Watchable Wildlife, write
the USDA Forest Service, Recrea-
tion, 201 14th St, S.W., Washington,
D.C, 20093; or BLM Public Affairs,
1849 C St. N.W., Washington, D.C.
20240. You can call the Forest Service
at (202) 447-7756, and the BLM at
(202) 343-5717.

Recently, KOA moved more
strongly into eco-tourism by expand-
ing its network of camping facilities in
the United States and Canada with
Tent Villages and Kamping Kabins,
Tent Villages provide a covered cook-
ing and eating area, running water,
lockable storage and a private tent
gite. Kamping Kabins are rustiec
structures with beds and mattresses
for four. KOA has more than 600 loca-
tions, and many are ideally situated
for eco-tourism vaecationz, For a copy
of the KOA Road Atlas and Camping
Guide, write KOA Directory, P.0.
Box 30162, Billings, MT 59107; or call
{406) 248-7T444.

Naturally, PM urges that all mech-
anized adventurers follow the prinei-

les of Tread Lightly and observe the
ﬁighest standards of outdoor eti-
guette, especially when interacting
with wildlife, But this is the age of
eco-tourism. Outdoors ethics is stand-
ard procedure. P
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PM HOTLINES

We're trying our best to make it
easier for you to communicate with us.
Here are four ways you can do it

HOTLINE PHONE NUMEBERS

Special eiephone numbers aliow you 10
call our editors directly and easlly. They're
activated once & week. on Wednesdays, from
3 w0 5 pm Eastem tme. All the ediorial staff
hotfine phone numbers are lisied here. An
editor may be out of the office on
assignment. In that case, no one will answer,
50 please try again,

HOME IMPROVEMENT
Steven Willson, editor  [212] 265-7538
Tom Klenck, assoc. editor  [212) 265-7570
Roy Berendsohn, 255t editor

[212) 285-7572
[building. home remodeling, shop design,
toals, fumiitLre making and desan)

BOATING'OUTDOORS
Jow Skorupa, editor

AUTOMOTIVE
Tony Swan, sditor
{rese cars, motorspons)
Mikce Allan, atioc. editor [213) 265-7536
{rechnical and design, care and mairtenanoe)

SCIENCETECHNOLODGY
Abe Dane, sditor [212) 265-7740

ELECTRONICS/PHOTOGRAPHY
Frank Vizard, editor (212) 265-7581

[212) 265-7594

[212) 265-7526

[212) 2657518

READER SERVICE BUREAU

Qur Reader Senace Bureau s operational
five days 3 week duwing regular business
howrs. The phone number is [212) 649-3127.
Please call our Reader Senvice Bureal, not our
editovs, for information on Dack issues, e
prints of anicles, subscription inguiries, plans
offers and so on. It will save us ail Gme.

ELECTRONIC MAIL

You can call the PM computer army day
between & pm and 8 am [only] Eastem time.
The number is [212] 582-836%. Once you're
on line, you can leave messages for specific
editars, or direct inquiries and comments to a
specific deparment. The department bubletin
board also allows you to share your thoughts
with other readers wiho call in.

Mew users get an identification number
and password that allow you (0 access the
SYSIENTL SIMply Set your communscations soft-
ware 1o 8 bits, no panity and one s1op bit (8-
M-1), and set the baud a1 300 or 1200, Please
remember that we ané not a professionally
staffed, fully operational bulietin board, We're
smply tning to make it easier for you (o
commuricate with us, 50 please bear with us
if it Ekes awhile 10 answer your message.

FAX MACHINE

You tan fax wrimen mail 1o us if you have
arress 1o a fax machine. Our fax numiber is
[212) 584-5562. available 24 hours a day.
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We hope yoo'll visit our aldbme distidiery one of these days and say heflo o the Tolks who make lach Daniels

ON PHOTO DAY at Jack Daniel Distillery we like

playing practical jokes, especially on one another.
From the look of things, someone sneaked some

sawdust in our new distiller’s cap. And, rest assured,
it won't be long before he does something to
even the score. You see, playing
practical jokes is a part of life here ac
Jack Daniel’s. So is making whiskey
in the rare, rare way our friends have
come to expect. And, we promise,
none of these gentlemen would

ever joke around about that—no
matter what day it is.

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Tenaesson Whiskey » 40-83% alcohal by waleme (B0-BE proaf} » Distilled and Boktied by
lack Caniel Distiflery, Lam Miatiow, Prognstor, Route 1. Lyschbarg (Pop 3611, Tenmessee 37352

Placed inthe Nationa! Registerof Hizstoric Places by the Lndted States Governmend,




'SCIENCE

LEARNING FROM DISASTER

BY ABE DANE, Science/Technology Editor

® The pattern is familiar. A disaster
grabs the headlines for a month or
two, seientists gear up to determine
how to prevent it from happening
again, and before they can come out
with any results, the issue has
dropped out of sight.

So I thought I'd follow up on some of
the research that was undertaken af-
ter the Exxon Valdez spilled 11 mil-
lion gallons of North Slope Crude into
Alaska’s Prince William Sound two-
and-a-half years ago. As is often the
case, the catastrophe presented a
unique opportunity to learn. The pris-
tine waters of the sound became a
grand-scale laboratory for trying out
cleanup technologies and for investi-
gating the effects of oil on sensitive
ecosystems.

What with the deliberate pace of
gcience, many questions remain unre-
golved. But on at least a couple of key
questions, the initial returns are worth
reporting. Overall, the news coming
from Prince William Sound is encour-
ng'mg, at least considering the severity
of the spill. “Most of the sound right
now is normal,” says Joseph Talbott,
Exxon Valdez project manager for the
National Oceanie and Atmospheric Ad-
ministration (NOAA), which just fin-
ished surveying about 600 segments of
the shoreline around the sound. “You'll
be able to find evidence five or 10 years
from now, but you'd have to know what

94

you were looking for. The average per-
son could go kayaking, and they would
never know."

This remarkable comeback is more
a tribute to natural resilience than to
anything humans did. “I'd like to say
that it's because of the cleanup, but in
reality a lot of it's due to natural me-
chanical washing," Talbott says. "It's
a very high-energy environment. You
have a good tide range that flushes
twice a day. It's like running it
through a cement mixer,"

Oil and hot water

Asit turns out, much of the work done
during the massive, multibillion-dol-
lar cleanup may actually have been
worse than useless. Hosing down the
beaches with hot water—a treatment
used on about 400 miles of the sound
—appears to have been a particularly
bad idea. It made the beaches look
better. But a study issued this spring
by NOAA indicates that overall it did
far more harm than good. Many shell-
fish, crustaceans, plants and microor-
ganisms that would have survived the
spill were wiped out by the high-tem-
perature spray.

The sl.ugy gampled 22 sites around
the sound, including oil-fouled beach-
es that had received a hot-water wash
and, for the sake of comparison, oth-
ers that had been left untreated. To
serve as controls, six beaches that had

escaped pollution altogether were
considered as well,

Mollusc massacre

The results were pretty near conclu-
give. By the summer of 1990, popula-
tions of the dominant species of plants
and animals on the oiled but untreated
beaches were approaching those on
beaches that had never been oiled at
all. On the beaches treated with hot
water, however, long stretches had
been virtually sterilized. In the band |
between high and low tide levels,
thermal shock killed nearly every-
thing the hot water touched. Worse,
the treatment washed contaminated
sediments down into the lower
reaches of the beach, where it may
harm sgensitive algae, elams and
grasses for years to come,

Why such a destructive treatment
was used is a vexing question. Ac-
cording to Talbott, much of it had to
do with politics. “With a spill like this,
there's a real hue and ery to get them
out washing rocks,” he says. But as
NOAA chief scientist Sylvia Earle
points out, “Sometimes the best, and
tronically the most difficult, thing to
do in the face of an ecological disaster
is to do nothing."” ™

More than 1400 people tolied in the often |
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At last. The perfect machine for the perfect workout
at half the price of NordicIrack’ Pro.*

7w Ohe

After years of development,
a technology breakthrough

and a free home trial

means you're the judge.

ntil now, you could have paid $600

or more for a quality cross-country
ski simulator. But as with computers and
VICR's, technology improved and prices
came down. Thanks to engineering
breakthroughs in the Fit*One, you can
own this highly advanced skier and save
about $300 over MordicTrack Pro®

Fitness Machine of the 90's

Some experts rank crosscountry skiing
as the best exercise in the world. Now, a
simple motion on the sleek new “machine
of the 90'" helps you simulate that
workout—and quickly. The highly-advanced
Fit*Oine 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 workout to 20 minutes every
day, and you can lose up to 30 pounds a
year—without any special dietsl—because
Fit*One burns up to 300 calories in one
20-minute workout™

Fortunately, you needn’t be a cross-country

CUSTOM
COMNDMTIONING.
Separately adjustable
resistance controls for am
and leg movemnents.

EASY TO STORE.

Unlike NordicTrack Pro®
folds to an eight inch
height—and s about half
s weight.

A PERSOMAL COACH.
Fourdunction electromics
give you time, sirides and
approcdmate calonies
bumed, plus a pace
beepet Auio-scans a
super sharp LCD display,

AS SEEH O

TV

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 way for yvou
to try it out yourself.

Test It In Your Own Home—
Free For 30 days!

If you're not 100% satisfied,

you wor't be billed a penny!

We're so sure you'll love your Fit*One
that we'll 1ake the risk. We invite you 1o
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
maonth!

5o confident are we of your approval
that we also encourage you to order a
MordicTrack Pro® (using their 30-day
money-back guarantee). Compare the two,
Then, if you really believe that NordicTrack
Pro® is worth $300 more, you can simply
ship ours back to us and you'll never see
our billl What could be more fairl
Additionally, your Fit*One is covered by a
two year limited wamanty. The bottom line
is, we've taken the risk. You have the
upper hand. Mow you've nothing to do
but to try it.

Reguest Your Free Trial By Phone
Speed up delivery by having your Visa,
MasterCard, American Express or Discover

card handy when you order tollfree:

1-800-228-3028

Extension H-2219
Or mail your check or money order
iwe'll hold it during your free trial) to:
Fit*One—Dept. H-2219
18 Fitness Quest Plaza,
Canton, Ohio 44750
The Intelligent Choice
Surprisingly, you can own a sleek and
tireless Fit*One for the breakthrough price
of just §295 plus $20 shipping and
handling. (OH residents add 6% state sales
tax—TN, NC residents add state sales tax.)
Big savings over MordicTrack Pro® One
manth free trial, High quality—made in the
USA, Fully assembled. The intelligent
choice. Order yours today.

Hﬂresms&west

@199 Fithdis Ousa® A& disiian of COMSLIMER DIRECT, INC*
FasOra® = o regwined fradenari of CONSURAER DERECT, INCY

Consult your physician before starting this
or any other exercise program.
*MNordicTrack® is a registered trademark of
the CML Company.

=Naturally, you can't exceed your normal
caloric intake 1o lose weight through exercise.
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AUTOMOBILES

NEW CARS

Here's One Firebird
That Can Really F

® Next time vou pull up behind a red
Firebird at a traffic light, check to see
if it's wearing a disereet Firehawk
logo on the rear bumper. Aside from
the steamroller tires, that logo will be
the only clue that you're following a
very special limited-edition car—until
the light changes, and it disappears.

Developed by Ed Hal?naﬁurger of
SLP Engineering in Toms River,
New Jersey, the Firehawk is avail-
able through vour neighborhood Pon-
tiac dealer.

Starting with 5.7-liter (350-cu.-in. )
cast-iron V8 blocks, 4-bolt main bear-
ings and SLP-modified aluminum
heads, Firehawk motors are assem-
bled by GM in Flint, Michigan, on the
same line as regular production 5.7s.
SLP also provides a steel billet hy-
draulie roller cam, as well as its own
downdraft TPI intake manifold.

The manifold draws induction air
from twin air cleaners, located behind
the headlights, and through twin
52mm throttle butterflies. Onece as-
sembled, the engines are shipped to
SLP. They're rated at 350 hp, 390 ft.-
Ib. of torque, and they're efficient
enough to escape the gas-guzzler tax.

GM also ships complete Firebird
Funnula»—mcf of course—equipped
with 5.0-liter V8s and automatic

transmissions, to SLP, where the
drivetrain is replaced, Mated to the
3.7 is a ZF 6-speed transmission—the
same one used in L-98 Corvettes,
Next comes a 3-in. aluminum drive-
shaft coupled to a Dana 44 rear axle
with a 3.54:1 ring and pinion ratio.

SLP also recalibrates the suspen-
sion with new shocks; larger front and
rear antiroll bars; lower, stiffer
springs; and stiffer lower control arm
bushings. The Firestone Firehawk
275/40 Z-rated 8Zs are mounted on 17
® 9%o-In. one-piece rims,

We had a chance to spend aday with
a brace of Firehawks on Road Atlan-
ta’s road course. The performance
numbers are impressive—I{ to 60 in
4.9 seconds and the quarter-mile in
13.2 at a rousing 107 mph. Named for
the Firestone-backed IMSA street

Huge 4-piston Brembao brakes are optional.

P FHOTO BY MIKE ALLEN

3150 VB makes 350 emissions-legal horse-
power, 390 ft.-b. of torque.

stock racing series, the Firehawk has
all the straightahead urgency of a
good L98 "Vette, but without the too-
many-cups-of-coffee nervousness at
speed. There's plenty of torque at any
rpm, enough acceleration to make
ﬁuur insurance agent lose sleep, and
andling to back it all up.

The price is $39,995, plus shipping

from Toms River. Your Pﬂntiaccr -

er may have to wait a little to get one
for you. But it's covered by GM's nor-
mal warranty.

And if you want to go racing,
there's a $10,000 option that ineludes
a set of Brembo brakes—virtually
identical to those used on the Ferrari
F40—a Recaro racing seat and raci
harness, a full roll cage, and an alumi-
num hood.

Better hurry, though. Initial plans
called for a total run of just 250 Fire-
hawks, and they're certain to be dol-
lector’s items.

—Mike Allen
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Lexus ES Update

Among its other qualities, the new
Lexus ES300 epitomizes the taming
of the modern front-wheel-drive auto-
mobile, It handles as well as most
rear-drive cars, it's devoid of torque-
steer, its mild understeer is more or
less industry standard, and it's almost
as quiet as its big brother, the L3400,

Like the ES250 it replaces, the
ES300 shares the Toyota Camry plat-
form and drivetrain, which in this
application is the same setup that
Toyota will introduce as an all-new
model in September.

New looks

While all but identical mechanically,
the two cars look entirely different.
The ES300’s sheetmetal says Lexus
all the way. It's nearer in size and
shape to the LS400. The wheelbase
has stretched 5 in., and there's 3 in.
more shoulder room, plus an extra
inch of legroom, front and rear. It'sa
visibly bigger package.

The ES300 again uses Toyota's
transverse V6, which has been ex-
panded by 500¢ce to 3.0 liters. Other
uﬁ-ades of this dohe 24-valve engine
include port modifications for better
breathing, fine-mist fuel-injector noz-
zles and variable-flow intake runners
to boost low-end torque.

The 3.0-liter V6 delivers nearly as
much torque at 2000 rpm as it does at
its 4400-rpm peak. Horsepower is up
20%, to 185 at 5200 rpm, yet fuel econ-
omy is the same as the ES250—19
mpg city/ 25 mpg highway, with the 5-

speed manual transmission.

The ES300 uses a hydraulically
driven cooling fan with thermo-elec-
tronic sensing, introduced recently on
the Lexus SC400 sports coupe. The
fan drive shares fluid with the power-
steering system, but has a separate
pump that's back to back with the
power-steering pump, and drives off
the same shaft. E'h Ilgan's advantages
include less noise and a more con-
trolled engine temperature range.

Available transaxles for the ES300
are the 5-speed manual and an option-
al electronically controlled 4-speed
automatic that is all but seamless in
operation.

The Lexus chassis isolates the
powertrain on hydraulic engine
mounts plus a rectangular front sub-
frame. There's an additional I-shaped
subframe for the rear suspension, all
consistent with current Toyota chas-
sis design.

There are struts at all four corners,
and the rear struts have dual links
with fluid-filled support bushings to
reduce ride harshness. There are also

(Please turn to page 98)

Presenting...

The DR™ FIELD and
BRUSH MOWER [ \ \

--the amazing walk-behind 45"_“"‘ . So,
"brush hog" that -- 4 WHY
‘CLEARS & MAINTAINS mesdows, / r . MESS
pezstures, roadsides, fences, wooded § with hand-
and rough non-lawm arcas with case. ;‘;ﬁiﬁzﬁ
Mows over 1/2 acre per hour! L o

*CUTS 1all grass, weeds, brush,
brambles, sumac - even hard-
wood saplings up to 1" thick!

ous, slow and
tiring to use...
OR with sicklebar
mowers that shake
unmercifully

and leave such a
tangled mess?

el PLEASE MAIL
MULCHES most COUPON (or CALL 1-800-
everything it cus; 722-2100) for free details
Jeaves NO TANGLE of about the Amazing DR™
material o trip over or 10 pick up like FIELD and BRUSH MOWER! |
hand-held brush cutters and sicklebar mowers. I-EEST;HFEED% HEE}E&-ER%“F e
Hl’Igm"sE[EéHPEﬂ S&Smm:{gus Imﬁmms.ﬂﬁ&umSﬁmg;mm ﬂa‘m
ditches, furmows, over bumps and bogs with ease, N:m:

*Perfect for low-maintenance wildflower lAddmss

meadows...European-style woodlots free of under- Suate  ZIP |

|
. City
growth...walking paths..c any area hat you Y 1 7. COUNTRY HOME PRODUCTS, Dept A3TOGF |

£1991 chr. 1ne.| BOK 89, Ferry Road, Charlotie, VT 05445 -
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ATTENTION
IMPORTANT SAFETY NOTICE

DelLonghi S.p.A. is providing FREE replacement control panels to
owners of DeLonghi oil-filled electric heaters manufactured from
1980 through 1988,

This replacement program is being under-
taken in cooperation with the United States
Consumer Product Safety Commission. The
Commission believes that electrical failures in
some control panels could cause house fires.
The manufacturer does not believe that any
safety hazard exists. ;

The involved units have production =4
numbers found on the underside of the (;u.
metal box that holds the controls beginning
“'80.. "through “'88.." (See A) A small number of heaters were
sold under the Sears and Welbilt brand names. These heaters bear
the code number “"816F" next to the U.L label on the side of the
metal control box. (See B)

The new control panel brings even the oldest DeLonghi heater
up to the most current Underwriters Laboratory standards and
upgrades all heaters to current levels of quality and safety.

To obtain an easily-installed new control panel, call
1-800-874-0981. Please have the production number and the
model number (also from the side of the control panel) ready
when you call.
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Northern

L L where the Pros and Handymen Shop

ORDER TOLL FREE

1-800-533-5545

Sale Prices Good Thru /30091 Key #94330

Qﬂﬂh‘fj Products at Discount Prices!

Watt Generator Gas Ennlnn
BHP Tecumseh anging Thousands in siock!
has cast iron sleava. 1 -ﬂzéria;nﬁznml ang
Iaem @1 vl
i Horironisl Gas Engines
#6051 SHP $1329.88

#6061 BHP 3S218.99
#6010 10 HP :un 80

sae *399™

Our

Heavier, ===

Tougher Tarps!

Owr hafty woven blus or

grean poly larps are

Walee-resistam. Flusiprool

proeTuTIEtE Bl Bach cormes

and evary 3'

Sizs Sale Price

i L
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NEW CARS i oniinwed from puge 971

Lexus ES300 shares Toyota Camry floor pan
and improved 185-hp 3.0-liter dohc 24-valve
aluminum Vé. New car is 5 in. longer than
ES250, with better leg and shoulder room.

antiroll bars fore and aft.

Based on initial impressions, the
ES300's road manners are equal to
anything in the small sport sedan
class, ineluding BMW and Mercedes,
The speed-sensitive rack-and-pinion
steering is erisp and precise, and
nothing ruffles the suspension.

Handling gets a major assist from
wide, sticky Goodyear V-rated Eagle
GA 15-in. tires. The torquey (195 ft.-
1b. at 4400 rpm) V6 never bogs or lugs,
and the f-speed snicks as though the
transaxle were directly under the
shifter.

Thed-wheel disc brakes, with ABS,
perform very well, even with hard
use, and the multiadjustable seats
should |]:r:}'.':'1]1: golid comfort for just
about anyone,

No quirks
All in all, it's a pleasantly quiet car

that's completely free of quirks—an
extremely able machine in every way.
Fit and finish are what vou'd expect
of Lexus and Toyota. Every conve-
nience and luxury comes standard in
the ES300, ineluding a superb 8-
speaker, G-amplifier 180-watt sound
system. Among the few available op-
tions are leather upholstery, a CD
player, heated seats and a moonroof.
Performance, according to Lexus,
includes 0-to-60 mph in 8 seconds, the
quarter-mile in 16.2 seconds and a top
speed of 135 mph. We don’t doubt
these claims. Pricing wasn't available
at preview time, but it's expected to
start at $25,000. —Michael Lamm

Volvo's Pollution Solution

@ Volvo is field-testing a new electrically
heated startup catalyst system (EHC)
that may be the answer to the next round
of tighter emissions regulations.

Currently undergoing extended evalu-
ation by the Southerm
California Air Quality
Management District
(SCAQMDY), the sys-
tem is designed to
sharply reduce the
emissions that occur [
in cars before the
catalylic converters §
warm up. In particu-
lar, California’s 1984
reqgs call for a 60% re-
duction of NOX (oxides of nitrogen) and
a31% reduction in hydrocarbons.

The EHC is installed upstream of the
conventional 3-way converter. An exira
battery, mounledin the car's trunk, heals
the EHC for about 20 seconds on start-
ing, or whenever the temperature in the

EHC drops below its 700" F operating
temp. The small EHC heats up quickly to
treat exhaust gases, much quicker than
the 2-minute warmup common 1o mos!
conlemporary catalytic systems.

Other related hard-
ware exiras include a
bigger allernalor, lo
keep both batteries
charged, and an air-
injection pump that
adds oxygen o the
exhaust gases before
they get tothe catalyt-
ic converters.

Volvo's SCAOMD
fleet consists of five
flex-fuel 940 sedans running primarily
on 85% methanol and 15% unleaded
gasoline. And just how effective is that?
According to Henry Morgan, an
SCACQMD official, “These cars may be
the cleanest liquid-fueled vehicles ever
tested.” —Herb Shufdiner
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ELECTRONICS

RECORDABLE MINI-CD

BY FRANK VIZARD, Electronics Editor

l @ Just when you thought the musie
world was settling down to two digital
formats—the compact disc and the
soon-to-be-revealed Digital Compact
Cassette (DCC), along comes Sony

| with a different idea.

Sometime next autumn, Sony plans
to produce a 2Ve-in. magneto-optieal
Mini-Disc (MD) that will hold 74 min-
utes of digital audio. This equals the
capacity of the larger CD already be-
ing sold in stores. MD is housed in a
protective caddy similar to a comput-
er diskette.

To make the product more interest-
ing, you'll also be able to record onto
an MD as you can do with a tape. Pre-
recorded software can't be overwrit-

| ten, however,

|  The problem is that the MI is not

compatible with current CD hard-

ware. You can only play MD dizes on

MD machines.

Why introduce MD just when it
seemed we were entering an age of
format stability? The CD version of
the ubiquitous Walkman tape player
doesn't stand up to portable use that
well. If yuu're jogging, for example,
the vibrations you cause are likely to
| make a personal CD player skip or
shut down. For these types of pur-
;L:‘;,n. nuttfiing -'.-umplares t:i the rug-

ness of a personal ta ayer.

With the exception of l;lflg. perhaps.
Musie from the MD is first routed

through a 1IMB memory chip capahle
of storing 3 seconds of sound. Ifan MD
player iz jostled enough to cause mis-
tracking, music pours out of memory
for 3 seconds. This is enough time for
the laser to find its place again.

Sony is betting MD will go running
into sales history with the Walkman.
Competition in the portable arena is
likely to come from DCC tape ma-
chines. Once again, people will not only
have to decide what musie they want to
hear but how they want to hear it.

Meanwhile, digital audio tape

(DAT) is being relegated to a small,
high-end portion of the market cater-
ing to sound professionals.

Vigorous Sound

Digital Sound Processing (DSP) eir-
cuitry can make a car or room interior
sound like a different venue entirely.
While DSP has been available in af-
termarket components for some time,
the 1992 Acura Vigor is the first car
with a factory-built DSP system.

At the touch of a button, you'll
think you're listening to music in an
outdoor arena, concert hall, small
club, church or recording studio.
There's also a DEN setting that pro-
duces an acoustic environment simi-
lar to an average living room.

The speaker placement in the Vigor
is just as interesting. On the rear deck
are two 6 * 9-in. full-range speakers,
In each door there's a 6%2-in. woofer,
and two 1%e-in. tweeters are located in
the dashboard. More interestingly, a
pair of 2-in. midrange speakers are in-
stalled in the roof liner to either side of
the overhead light. The overhead
speakers and the dashboard tweeters
combine to ecreate a better sense of
staging.

DSP is an enjoyable technology
with certain types of musie, but it can |
dlso become tiresome after awhile.
The musie, fortunately, never did |
thanks to the well-conceived sound |
distribution pattern in the Vigor. ™ |

Acura Vigor passengers can hear sound from eight directions.
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AUTOMOBILES

Bolt-On Blazer

@ There's a lot of current S-10 Blazer
in this prototype (right), but the
front-end elip shows which way GM's
design staff is headed with its popular
midsize sport/utility vehicles, Due for
the 1993 model year, GMC's S-15Jim-
my and Chevy's S-10 Blazer will look
stronger, more muscular and more
rounded.

Yes, it does look a lot like com-
peting entries from Toyota and Nis-
gan, but since Toyola and Nissan are
recognized as design leaders in this
field, this isn't necessarily bad,

The prototype shown here is dis-
guised to hide the sloping hoodline
that will be part of the restyling. Like
many manufacturers, GM uses new
front-end clips mounted on current
models to test their effect on cooling
gystems.

According to GM insiders, there'll
be more muscle to go with the brawn-
ier look. The 4.3-liter V6 that powers
GM’s midsize sport/utility vehicles
and pickup trucks will be uprated for
'"83, to keep pace with Ford and Jeep.

Masked Ranger

Ford's disguise for its midsize pickup
isn't quite as elaborate as Chevy's,
but it's just as effective. Even so, this
early "93 prototype gives some clues
about the next-generation Ranger
pickup.

Grillwork is similar to Ford's new
full-size van lineup, and the door
openings wrap into the roof, eliminat-
ing drip rails. The rear of the cab pro-

trudes slightly over the cargo bed,
and the rear window has been moved
back an inch or so for more room.

Saturn Quality

Saturn has drawn some criticism for
its slow production startup, but it's
hard to criticize the company’s com-
mitment to guality.

One example of this is a production
scheme that allows virtually any
worker to shut down the assembly
line when he or she spots a problem, a
Japanese technigue that's been
adopted at the new Spring Hill, Ten-
nessee, facility.,

An even better example is Saturn's
recent difficulty with a bad bateh of
antifreeze supplied by
| an outside vendor to
the factory. The anti-
freeze was so corrosive
that it began producing
water pump failures al-
most immediately,

Instead of trying to
fix the cars, which
might have left some
| owners with problems
further down the road,
Saturn took the un-
precedented step of of-
fering vwners of affect-
ed vehicles a new caror
a complete refund,

While this approach
to customer satisfaec-

DETROIT SPY REPORT

BY JIM DUNNE, Detroit Editor

tion is costly, it proves that Saturn
management is determined to give
owners what they bargain for
—an American small car that's the
equal of its imported competitors.

T-Bird Facelift

Ford plans only minor revisions for
the 1993 Thunderbird SC. Small,
round air holes in the front bumper
will replace the current rectangular
cutouts.

What lies behind the air passages
may be a surprise, though, Insiders
say that Ford's dohe 32-valve high-
performance version of its 4.6-liter
modular V8 may replace the current
supercharged 3.8-liter V6.

Surprises may lurk behind T-Bird SC facelift.

The high-output version of the 4.6
Vi engine is scheduled to make its de-
but inthe Lincoln Mark VII1, also due
asa "93 model. ™

POPULAR MECHAMNICS ® SEFTEMBER 1991




GLANT TV (Continwed from page 45)

screen, The better the response of the
video amplifier, the better the picture
will be. One megahertz generally
equals 80 lines of resolution.

The convergence figure indicates
how well the red, green and blue
beams converge to create the picture
on the sereen. The convergence for
any projection TV must be readjusted
periodically because drifting does oc-
cur. The convergence is user adjust-
able with the aid of a crosshair test
pattern built into the projection TV.

The audio signal-to-noise ratio iz a
measure of how good the sound sys-
temis in each model. The more distor-
tion-free an andio system is the higher
the S/N number will be. All four mod-
els perform very well in this regard.

Less impressive was how well
these models receive stereo (MTS)
broadcasting sipnals. While the Hita-
chi unit scored the best, even these
numbers are well below what's theo-
retically possible. In fairness, most
video manufacturers fall well short of
what is possible as far as MTS is con-
cerned

“The Turk” arrives

In football camp, an assistant coach
nicknamed “The Turk” knocks on
your door in the middle of the night to
let you know you haven't made the
team. After analyzing the numbers
and after viewing each projection TV
with the same source material simul-
taneously, PM's coaching staff thinks
only two models make the final roster,
those being the Hitachi and Sony
models.

While the Philips(ljrujectlon TV
tested well and yielded good num-
bers, the 61MP60 bottomed out in the
subjective viewing process. To put it
simply, the other three pictures
looked better. The Philips unit was a
prototype, so actual production runs
may yield an improved version.

The Mitsubishi VS-T004R is im-

pressive due to its size. Yet, bigger |

isn't always better. In addition to the
dark corners and a bit of oversean, the
VS-T004R PM tested also had a small
amount of geometric distortion—a
howing or pineushion effect—at the
edges of the picture. The lack of fea-
tures like surround sound and the hef-
ty price tag are also negatives,

Choosing between the Sony and Hi-
tachi models is tough, The picture
quality of the Sony KPR-53KX35 is
comparable to a direct-view televi-
gion. It's as good a picture as we've
seen anywhere. The depth of field, in
particular, is remarkable.

The Hitachi 60SX1K is PM's top
choice, however. The picture quality
is right up there with the Sony model.

{ Please turn fo page 103)
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NEW AGE EV's (Cornitinued from page 29)

carts, cannot take continual deep dis-
charging without being seriously de-
graded, admits Donald L. Runkle,
GM's viee president of advaneed engi-
neering. Optimum life for lead-acid
batteries can only be achieved if dis-
charpes below the 50% level are infre-
quent, Runkle says,

Runkle is hea?i’ng up GM's project
to design a production version of the
Impact, expected to be on the market
soon, perhaps in two or three years.
Unlike Chrysler and Ford, GM is de-
signing an all-new chassis from the
pround up.

Fun to drive

Runkle promises “to make this a real
ear, so that it's fun to drive.” He won't
reveal specifics, but hints that the ve-
hicle will be highly aerodynamic and
give good performance—although not
necessarily matching the Impaet's top
speed and acceleration marks. Still,
Runkle promises the new EV will not
be a compromised vehicle despite its
conventional lead-acid batteries—a
statement that leaves some experts
skeptical.

Runkle refuses to say how big the
production EV will be or how many
passengersit will carry, But the light-
weight plastic body should help com-
pensate for the huge battery pack the
vehicle must use to obtain a decent
range. The heavy battery load will
also diminish passenger and cargo
loads for the vehicle,

M President Lloyd Reusssays the
company will probably sell the EV
through selected dealers in more than
pne division. Runkle says it will be a
premium-priced model “because it's
mare costly to build than a ear with an
internal combustion engine.”

Another factor that promises to
make EVz expensive is battery pack
replacement. Owners face a replace-
ment cost of anywhere from $3000 to
$500, Projecting a battery pack life
eyele of two to four yvears, this repre-
sents a big hidden cost for the pro-
spective buver, Some manufacturers
ure discugsing battery leasing plans to
offset this problem, while others are
considering schemes that will factor
the battery replacement cost into
monthly payments,

GM's investment in the EV project,
however, will be far below startups
like the Saturn. Runkle says GM's in-
vestment in the EV will be “in the
hundreds of millions.” The Saturn
project cost about 32.5 billion,

The EV will be buiit in the Craft
Centre in Lansing, Michigan, former
home of the Buick Reatta. The facility
had a produetion capacity of 60 Reat-
tas per day, running one shift, In-
formed speculation has it that GM will

1z

robably offer an EV similar to the

mpact and also a small gasoline/bat-
tery hybrid minivan at about the same
time.

Pientiful problems

Before the Big Three launch their
production EVs, huge marketing, en-
gineering and safety problems must
be resolved. The foremost of these is
convineing buyers that a car witha
“fuel” capacity of 1 to 3 gallons will be
adequate for their needs. Then pro-
dueers have to persuade buyers that
the new technology works and that it
won't cause driving or service prob-
lems. And then there's safety—will
the EV be as safe as a conventional
automobile?

“We're going to make the EV's
driving characteristics as transparent
as possible,” says Robert A. Kiessel,
manager of product planning for
Ford's EV program. (I_EIM,S Runkle
says, “You shouldn™t have to buy this
car because it's electrie, but because
it's a neat car,”

Engineers are still trying to perfect
the powertrains of EVs. Gear noise is
a problem. Accelerator feel is also be-
ing worked on. All EVs have drive-
by-wire characteristics that may take
petting used to. More efficient brake
regeneration systems are also in the
works, This allows the energy created
in braking to be channeled to the bat-
teries and stored there. It's a small
range-extender, butin EVs, every bit
of energy is important.

Restricted range

The range of EVs probably will never
compare to what cars with internal
combustion engines can provide, re-
gardless of how good a battery will
eventually be developed. Two con-
ventional lead-acid batteries contain
only as much energy as a shot glass of
gasoline.

But in all performance areas other
than range, the car companies are de-
termined to make no compromises in
their EVs. Kiessel says Ford has the
game corporate acceptance standards
for EVs as it does for its other vehi-
cles. That includes safety and climate
controls for the vehicle.

The vision of a half-ton of batteries
cascading across a freeway during an
EV accident is frightening. Ford is
taking the same steps to protect the
EV battery pack as those it uses to
protect gas tanks and boelt down big
engines in conventional cars.

Climate control

Climate control management is far
more difficult in EVs than conven-
tional cars. Heating and defrosting of
conventional cars is accomplished

with waste heat from the engine, via
the cooling system. But heating in
EVs requires about 20% of the
amount of current it takes to propel
the vehicle down the road, cutting
sharply into the vehicle's driving
range. S0 EV engineers are trying to
develop more efficient heating and de-
frosting systems, to cut down on pow-
er consumption.

Engineers are also proposing some
innovative uges of insulation to keep
vehicle interiors from getting as cold.
Ford'sJohn Wallace also says it's pos-
sible the passenger compartments of
vans will ge se ted from the cargo
area by a bulkhead—only the passen-
per cockpit would be heated.

Air conditioning soaks up even
more electricity than heating. EPRI
is assisting the auto companies in the
development of heat pumps that work
more efficiently than Lodﬁg"s air con-
ditioning units. Manufacturers are
also considering better venting sys-
tems—or even solar-powered ex-
haust systems—to keep vehicle inte-
riors from getting too hot in direct
sunlight. These solutions could also
help cut down on drawing eurrent
from the battery.

Political backi

Politicians who favor EVs as a way to
help cut down on air pollution are at-
tempting to assist the car companies
with research money. Congressman
George Brown of California and Sena-
tor Jay Rockefeller of West Virginia
have introduced National Electrie
Vehiele Acts in their respective
houses of Congress, The bills would
provide about $50 million for EV re-
gearch. Other political leaders are
talking about enacting legislation and
regulation that might help entice buy-
ers: special parking areas, dedicated
freeway lanes, lower registration fees
and sales taxes—even special re-
charging stations to enhance EV
practicality.

Consumer confidence
But there ean be no laws or induce-
ments that wonld compel consumers
to buy EVs if there is no confidence in
obtaining enough performance and
cruising range to make them useful.
One engineer who is acutely con-
scious of this is Jim Hall, a member of
the original Impact team who is now
at work on ultrasecret future GM
projects. Hall says the problems
ahead are still so formidable that engi-
neers working on EV development
could either throw up their hands and
say, “Oh my God,” or roll up their
sleeves and say, “Oh boy!" The enthu-
siastic Hall says, “For us, it's oh
boy!™ ™
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GLANT TV (Continued from page 101)

In the lab, the Hitachi 60SX1K PM

tested, also a prototype, had the best

scores in just about every category.

The relatively small size of the cabi-

net—note the 28 in. depth—makes

ﬁﬂ jection TV a saver, And
the

atures you'd expeet from a

in rear-projection TV, the Image bounces
off a mirror onto a screen.

high-end television are included.

does the future hold for really
large projection televizgion? In the
near term, Mitsubishi is adding a new
70-in. model to its lineup later this
year. The VS-T017R is expected to be
much like the VS-T004R, but with a
better on-screen programming meth-
odology.

Also, Toshiba intends to market a
55-in. model, the TR5580A., List price
is $4000. Features include picture-in-
picture and Digital Sound Processing
circuitry that mimics the acoustie in-
terior of four venues, Pioneer is also
scheduled to debut a 55-in. model, the
SD-P5553, listing for $4500.

In the long term, our bet is that 70
in. represents the practical limit for
rear-projection television. Front
LCD projection TVs are able to pro-
ject larger viewing areas onto or

screens much easier.

Currently, the largest picture tube
made is 35 in., and the price is compa-
rable to larger-sized projection televi-
sions. As rear-projection TVs become
easier to manufacture, and provided
the picture quality is good, don't be
surprised if you see projection TV
mmﬁtiﬂg head-on with or supersed-
ing direct-view models,

Right now, if you want a larger
screen size than what direct-view can
offer, rear-projection TVs are the
way togo. If you shop around, the hig-
ger screen size won't cost you any-
thing as far as picture quality is con-
cerned. P
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933 A BETTER WAY TO BUILD A FLOOR

The Silent Floor system from Trus Joist s a beauti-
ful alternative to bumpy, squeaky floors. Brochure
explains how the Silent Floor system is enginearad
and guarantead 1o stay flat, solid and silent for the
Iite of your home. Free

834 UGL DRYLOK-MASONRY WATERPROOFER
If you have a problem with water leaking through
masonry walls, UGL DRYLOK MASONRY WATER-
PROOFER will solve it! This ready-mixed water-
proofing paint is specifically formulated to seal all
kinds of masonry surfaces to hold back waterflow,
even under pressure. DRYLOK is easy to use and
goes on right from the can and is available in a vari-
ety of colors. Free brochure

935 NOSE BLEED FAST

Motorsports enthusiasts, for fess than $500 you
can beam the fina art of high performance driving
on lagendary tracks like Watkins Glen, Sebring,
and Aoad Atlanta with legendary Instructors ks
Bobby Rahal. Where? Al Bobby Rahal's TrackTime
High Parformance Oriving School, It's a fast time
on a thin wallet. Free brochure

936 SECURITY SYSTEM

Keapsafer, America's #1 Do-lt-Yoursalf sscurity
system. Wireless. Reliabla. Expandable. Only re-
quires a scraw driver for easy installation. Keep
your home and family sate with Schlage. Frea in-
formation

937 COLD FACTS ABOUT WINTER STARTS
Winter Start™ is a new cold weather oil conditioner
designed for easy engine starting and improved lu-
brication in cold weather. Booklat gives details and
laboratory test results, Free

938 ALL-NEW AIRGLIN CATALDG

An all-new 16-page full color catalog presents the
Benjamin and Sheridan airgun lines re-designed
fior 1991, plus premium starling pellet rifles and
PowerMaster siingshots. Full descriptions, speci-
fications and crisp color photos define 18 rifies,
four pistols, accassories and a selection of ammao.
Catalog and separate price list. §2.00

I Popular Mechanics 9/91
Box 1718, Sandusky, Ohio 44871-1718
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939 TOWING & HITCH GUIDE

Choosing the right hitch for your tow vehicles is
gasy with the U-Haul Select A Hitch Guide. This
pocket guide is filled with helpful information on
haow to select the correct hitch and towing package
for your vehicle and towing needs, Free

940 WOOD PROTECTION

The eight-page Homeowners Guide from Rust-
Dleurn describes how Rust-Oleum Wood Saver®
Paint protects your home from costly damage
caused by moisture and sunlight. [t protects wood
trim, doars, fences, railings, and outdoor furni-
ture. Free

941 WHY STARTING YOUR ENGINE. . .

is @ tarrible thing to do; not an oil, not an additive.
One quart of Slick 50 Engine Formula lubricates
and protects the enging in your car or fght truck full
time-far more than 50,000 miles. It sharply re-
duces friction and wear, 50 your engine stars easi-
&r, runs cooler and lasts longer to protect your in-
vestment. Free brochure

942 CAPTURING THE LIGHT

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

943 BUTANE CANDLES

Four color brochure describes line of eye appealing
handcratted, carefree, easy to use, beautifully
packaged butane candbes in 127 or 15" size in many
colors made oul of alumium and handpainted with
high grade anamal. This unique tem manufactured
EUSA can be used for indoor of outdoor purpose.

B

944 BIDDEGRADABLE WOODD STRIPPERS
Creative Technologies Group, Inc. olfers the first
paint and varnish rémovers that are truly safe and
effective. Woodfinisher's Pride™ Stripping Gels
contain no methylane chioride or other hazardous
ingredients and are completaly biodegradable.,
This makes Woodfinisher's Prida™ safe for the
user and the environment and they wark in 30 min-
utes. Free information
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| Wots: Popular Mechsnics procosses your requasts for B sbevs information and ferwards ihese inquirios ta the arganizs- |
| tion making the offer. Esch company malls the material directly. Your order will be on its way io you within 90 days. |

— e — —
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39 Ways to Help
You Qualify for
the Job You Want

——

Diplomas and Degrees
Mow al homa in your spara

gand for free information on the career field that
interests you most and how 1o train for it

time, without any previous
BAPENBNCE, YOU Can train
oney-

for @ Career
...aven gel a Specialized
Associate rea. Call or

e 1-800-234-9070 -2
ZEEE AL ABYTIME—7:4 hosirs a iy, 7 tays & ek

nmmmn

Slndh“ facts on how | can
carser | have chosen. Mo obligadion.
AESOEATE I EPECIALLTED ASEOCIATE IM SPECIALITED
BUSINERS DEGREE PROGRAMS  TECHNOLDGY DEGREE PROGRAME

ol homa for the
OME BON LY.

| .
T Busiterss Managamen |mﬂﬁwu1fmwm |
[ . Mg — Opion ] Eciret g Sy |
:‘hﬂrm.—ﬁl‘-ﬂ | inhzinal Ergeressing I
1 Homprtalsty [ Electromcs. Technaiogy I
CAREER D4PLOMWA PROGRAME

| Computer s 177 Provade Security Dificer |

Farsonal Computw Specaist || A1 |
. ComprdeAssatad B L Emall Bumress Manag
Do ooty [ e Mo !
=:Aﬂha‘nrn L;&mﬂﬁrﬂ-h H:
[ Bonthsepng & bapeery &
Eﬁﬂmﬂim L I‘\l' ﬁ'

*m L

| Aar Condinneg & Relrngeron | Finess e Wt 1
_.Emm |

1 Electnoan O Siory Weting ]
Mamin Age |
Addines, Agl. § :
l'-lm!n_ — . |

™ BUILD YOUR OWN
Floe yourd Factpis
f gon - sy adbentirte !

HELICOPTER!T

apaiimanef Bl

ar bgw Cain qh1l"--

SPE‘LIAL' All 'hhtm! Dnl:r
r sy

I powt g Furs

;"Iw usi ‘ﬁ-‘:hk

PO Bom 5O

n Trad] cwd orie nr\\.'n'\.ﬁ.l_:tin Mafmrwnod, WO T30

12 PAGE CATALOG
5300 REFUNDABLE
Larges! Salechon

K

1488 Menfor Ave, Paineyedle Dig 4.“]1'1

Build an Arched Roof for $1.50/sf

# Plywood Construction = Well insulated lor all

climates » Lisa for Ga Barn, Workshop
or. .. 718 23 96, 78 36 leet diameters
BUY ALL MATERIALS IN YOUR LOCAL STORE.
For 30-page easy-to-follow instructions send $10. to;
KEY DDME ENGINEERING, PME19
P.0. Box 430253, Miami, FL 33143
A worldwide do-il-ALL-yoursedf design company

WE HAVE THE MOST ADVAMNCED

TECHNOLDGY IN CABLE EQUIPMENT;
« BASE BAND = JERROLD *PIONEER
+ TOCOM o HAMLIN » ZENITH

= SCENTIFIC ATLANTA = DAK

FOR OUT OF THIS WORLD PRICES CALL
WORLDWIDE CABLE

1-800-772-3233

FREE CATALOG AVAILABLE

7481 G5 N. FEDERAL HWY ., SLITE 142
BOCA RATDN, AL 33487

Ho Forda Sales

FREE CLASSIFIED AD

Limited Time Ofter l-rl.-f'1-'rIF'E‘ in e
sified Mewsletier, Reach
$0 money-making calegor

Wrie c lassified

Bax 664, Depl A, Pullman, WA 98163

WOOD HEAT

WOOD FURNACES
HEAT YOUR ENTIRE HOME

I!ln 1-='1l-!ﬂ-l1"ﬂ-nrﬂ'rh|
l E'IIr
EMHH MPtDI- MM 55784

=8 2 oo

FFIEE OATAI.OG

Fascinating and hard-to-find products of value for

| the hobbyist, gadgetesr student and educator from

America’s largast science maﬂ-mdaf marltalplm

:Tlmﬂn mﬂw

Digcover the lafest in high tech prod-
wcts. New 112 page catalog, over 3200
products. Write for your FREE copy.

Sarving Mobbyists Since 1942

Edmund Scientific Co.

Degrt. 1141, CH13 Edscorp By, Barington, N 08007

WATER BALLOON SLINGSHOT

A il

1-800-441-1047
Binster, Inc. 13216 Jessica Dr., Speing Hill, FL 34808

VIBA - T
Satistuction Guamnteed « Buy Diect & Save

SATELLITE TV

NOW YOU CAN Fix
OR MAKE IT
YOURSELF!
= EANT TO LUSE

= RAVE sad
* BAVE TIME

OWN A MACHINE

1-800-845-6 6342

,‘ |£'= .;u"f.l-
E

THE GAS SAVER

= SAVES UP TO 25% DN GAS DMLY

* CLEANER EMISSIONS
® EZ TO INSTALL ‘4 995
+54m 5§ H

* NEVER NEEDS REPLACING
224 1-B00-767-6900

30 DAY MONEY BACK GUARANTEE
P« PO BOX 351, LINWOOD, M DEZ

Dm’:gs:\ Fight Back!!!
(}t Jiokrs o rmemn'n mowamanll L on waegl
ey Bnd OF gam Caion relermila, your S
|t Bgmanthiy gazine Lam
g TRy (= *

I bt Bnal Spread the eoed|
Enfarmation & sempls Mewsrmegarane B3

DIVORCE] Mews Righis Assoc

Fris Bk Fores! Laks . W 55005

CABLE DESCRAMELERS

ODAK M35B COWVIBO $39.95

Jerrold, Zenith, Hamiin, Sci. Allanta, Pioneer
& MORE! OUR PRICES ARE BELOW WHOLESALE!
CABLE+ ~PLUB
14417 Chase 51, #481-P Panorama City, CA 51402
1-B00-B22-9955 & Oifer info, 1-818-785-4500
NOCALIF SALES — DERLERS WANTED




At Last &8 New Amazingly Elmpla
GAS TURBINE

JET ENGINE

[ 1] .
! 1r"1.-h Wi 38 ibe.

o
l:m-nllnﬁll hilhllh. ﬂulllrhhl
clsssss., Haks on §° meial ouitl
it sine &
-I-. Fall

Blil of materials and
SAYOY SCIENTIFIC

EANTA mOMIGA, "

VOLKSWAGEN
RESTORATION PARTS

WG B GHIE BTV 3 W SURNRDOF
B Bus

W RARRIT /GO B CONVERTIILE

FREE CATALOG

WEST COAST METRIC, INC.
[B00) 247-3202
FAX [213) 335-8T13
24007 FRANMPTON AVE. PM
HARBOR CITY, CA B710

SATELLITE TV

Call for FREE Catalog
All Major Brands
Lowest Prices

1-800-845-6664

617 'W. Diwision = M. Vemaon, WA = BBIT]
WEST COAST SATELLITE

CABLE TV
DESCRAMBLER LIQUIDATION!

FREE CATALOG!
Hamiin Combos $44, Osk M358 360 (min. 5), etc.
WEST CO ELECTRONICS

For Int
Catalogs &

PAY FOR YOUR HOBBY!

With White's new EAGLE il Metal Detector
(Onboard computer - simple
outside, complex inside

Ignores junk fike nails and FREE Catalog
pulltabs. Find coins, rings, 1-800-547-6911
valuabbes for fun Winine's Electronics, Dept. PM-9,
and prafit! Swinel Home, DR 97386

SCAT HOVERCRAFT
DEALER LIQUIDATION SALE

[Fh$359500 Trar
<g. (803) 788-9351
VHS Tape Available

FRasinbow Hovercelt + 6715 Two Moich Ad., Columbia, SC

CRACK REPAIR

aa. OVER A FOOT LONG

HUGE DEMAND
JUST LODK ARCRIMD YOU

%ﬂuunlnc

w 1 (B00) 34T7-2820

1407 Highway 215 Momna Valley, CA 92988

Aleh Bl Eomweribon g smcocdel whes
B Tow bn.  phass § heng e

5]9-95 BACH iy Do bewt

Super Powerful
POPULAR MECHANICS » SEFTEMBER 1991

FM TRANSMITTER
(kgrvy T roew (osteta | T gt irpTumitien.
Teirimds op W % o b iy P anda Ly
Aguerhin K5 - @ © W ey molonol )
For caluing of Trpapmiieny Woas Tt oembiny. sad
ol ipecaly heva, aaceda 1200 @ UN o

ERippirg par fiwm m: US Core., PO Baa

FM-I5T, Meibourre, FL E02 G305 0N,

Call B0T-T35- V000 or wand §10.88 & $1.00

BEAT THE HIGH COST
OF TURBO REPAIR
Rebuild it yourself
or send it to us for

complete in-hon
rebuilding service
Ry

s & insirnciions
@ serviceabis

WE (JFFER:
= Repair Kits

= Roplace ment
Turbos and
Cenler S inms

We use nothing but OEM quality parfs!

(714) 639-4933

1137 W. Katells Ave. = Drunge, CA = 92667 = Dept. FM

CALL
NOW
FUN

TO OWN!

Free Brochures! e
EASY TO BUILD — FULL KIT ASSEMBLIES

1-800-800-0608 Ext. 2301

EMIERICAN CLASSICS CORPORATION
4 93 NP Avenue, Fargo, ND 58102

MULTI-FUEL FURNACE

Chop Heating Bills To
Almost Nothing!

Enjoy independenca,
econamy & comiort of
whale house wood or coal
haating with gas, ol or ;
alectric standby. It's a central o

heating system, not a stove ' - @
ond Price List or
44

Send for Free (o
call 672

612-633-5044

mgle Dagt. PM 91 K
PO Box 130894, 2000 W Courily Rd. B, Rosevlle, MN 55112
Name__
Address

MAKE $225 DAILY

“CHROME PLATING"

\ Auto Parts . Molorcycles
Guns - Knives
Model Trains
and Much
Maral!

Chrome is in

It will abwiays b In. And I can maks you & good
Insimg! 11'n Truie, yom can save money by plating your cen objscts
of make theusands of dollan by ing your new found eraft
Inta & very profitable businees. Inespenalve aony, work athome
In yesar mpare Bme. Aot Now, wand for your FREE information

CHROME PLATING, DEPT. 127
PO BOX 2285, WALDORF, MD 20604

MANUFACTURER NEEDS
DISTRICT DEALERS

Drcols Py Homes, P

OME OF THE HOTTEST ITEMS IN THE
HOUSING MARKET TODAY

FEATURING

o Bpusd, Smool Exisi

& Found o Opbonal Flat inlerd
« ok B Unsiorm Loga

* Hew onlemporary Syies

» [istom Deugns duslatie

& Commwity fusidesg Avadabie . -7
= Proecisd Termiory

FEDUENENTS
—Byrchges blaoel Home lom 514,000 0 X000

—igei D High Standars
— D W Sucoeed

UMNLEMITED IHCOME AL
M0 FRANCHISE FEE

........................ COUPON-—mereerereeeeemsenm
NAME
ADDRESS ___
PHOMNE

Dol By Homes, P

B0 Lumbes Lams
Kannapolis, NG 28083

CALL MA. KEEN TDODAY 800-255-8989 EXT. 3400
or 3end cowpon amd $4.00 fer Brechure and [adarmalion

Revolutionary "2-in-1"

TRIMMER/ -
MOWER

Takes the both hand- held
-
-.1 L

The DR™ TRﬂI.IIMEUMﬂWER molls
“light as a fisather “on two BIG
WHEELS! TRIMS Far easier, batter,
more precisely than hand-held
trimmers. Plus MOWS everything
from whole lawns (even wet!) o tough,
waist-high growth with ease! Rocks,
rools, siumps, ele., do it no harm
because the "DR™" has no

sted blades to bend or dull, Perfect / A/
fior ALL mowing and trimming |
around smaller properties, vacation [
homes, etc., or for fmish-up y
mowing and trmming
afier riding mowers
on larger

A dehght for
anyone touse!

b e e e e e e s e s s o e

Please mail this coupon today for FREE DETAILS about
lihe Revolutionary DR™ TRIMMER / MOWER, 1
jincluding prices of Manual, Electric Starting and ALL-)
I C Models, "Off- Season”™ Savings now in ef - 1
Ifmmd]ﬂDﬂRJdi-ﬁeeTml There is no obligation. 4

WName B
| Address E
Iy, State S
1T COUNTRY HOME




SERIOUS ABOUT THE
WEATHER? NOW YOU CAN
AFFORD A PERSONAL
WEATHER STATION!

The new WeatherPro weather station gives you
the local weather at yous fingertips. Easy o install
arud simple to operate, the WeatherPro includes a
weather comgater, memobe precision wind direc-
ton vane, wind 1:|'J;.‘L‘1.'f serso, external fempersiure
probe, mountig hasdware and 40° of cable-all ior
§183!
*WINLY SPEED SO GLIST
sTEMPERATLIRE WD CHILL
=WIND DIRECTHON o TIME
*TEMPERATLUIRE HILO SALITOY SCAN
sRAIMPALL (CHTIOMN AL =] YEAR WARRAMNTY
® 14-DAY MOMNEY-BACK GUARANTEE

DIGITAR WEATHERPRO
WEATHER STATION: ONLY $189!

ORDER TODAY:1-800-678-3669, PM
M-F TAM-5:30 PM Pacific Time

A S0 o ShTemn: o rerlarn ST e o
Fax 1915710108 » M and VisA

DIGITAR’

1465 DHABLO AVE, HIAYWARD, CA 94545

BUY ONE AND WE'LL MAKE

YOU AN EXCLUSIVE DEALER
6 wheel
max:..” ATV
Amphibious m
and 4 ;

o Money Down. As low as S110 mo.

Call Toll-Free 1-800-255-2511

{From anywhere in the LS, or Canada)
Recreatives Industries, Inc.
60 Depot Street, Buffala, NY 14206

LEARN VCR
CLEANING/MAINTENANCE/REPAIR

EARN UP TO 51000 A WEEK, WORKING
PART TIME FROM YOUR OWN HOME!

THE MOMEY MAKING OPPORTUNITY
] OF THE 1290'S
IF you are able to work with common small hand
laals
IF you possess avaraga mechanical abdity, and have a

VLR gn which 1o practice and learn
teach YOU VCR masienance and repair]
FACT: up to90% of ALL VCR maflunclions are due bo
simple MEGHANICAL or ELECTRO-MECHANICAL
Ireakdowns!

FACT: Over 77 million VGRS in use Woday nationwida!
Average VCR needs service or repasr every 12 1o 18
montns! |
Vigjo's 400 PAGE TRAINING MANUAL (over 500 pho-
tos and illustrations) and AWARD-WINKING VIDED
TRAINIMG TAPE reveals tha SECRETS of VCR mainte-
nance and repalr—""real world” information that is
NOT available glsewherg!

Alsg incluges all the inlo you'll need regarding the
BUSINESS-5IDE of running a successful service
Dpratsn!

thean we can

FREE INFORMATION
CALL TOLL-FREE 1-800-537-0589
Or write 1o; Vieo Publications
5329 Fountain Ave.

B FREE GIFTS FOR EVERYONE
500

I Mams thol ore yours ler Me osking Somae are
worth $10 of mofe sach H-p:n-dummml
maimiber of M tamdy Would cos! hundieds of dol-
lars ® awailobie in shores. informoficn on mode thon
500 frew ihems $8nl to you during read 17 months
Tty you whang and Pewr o gal Tem fea Only 15,00

W CONTESTS! SWEEPSTAKES!

Dcrans of prizes wort §1000.000 and momne sach
IMI Carl Tv'sl Homes! Boats! Vocomons! Much
mersl Mo puichoses necessary. Mo changs fo enter
Compigle Informanen on ower 500 conlests ond
|Mmhnmmraumr-n neat 24 manty

Jnly 35,00
B MONEY MAKING Opportunities!
Mora Ihan 500 difersnl offars sant fo you ounng

next 24 manihe. Frma om all over e wordd mod
Imil-ulnr mas! profficble business oppomuniias 1o
you Owly $5.001

ORDER ALL 3 FOR $15.00 AND
RECEIVE BONUS GIFT!

WESTWOOD INTERNATIONAL
Box 42640, Son Froncisco, CA 94107

fy__ State___ Zip_____
The School of VCR Aepalr, 2245 Perimater
Park. Dept. VK127, Atlanta. Geongea

* *
Pl CONVERTERS

VE MONEY.
DON'T RENT!

PANASONIC, JERROLD, OAK,

PIONE
ANOVORE LONES! ALY FEE LA

“Courany ' (800) 234-1006

NEW
HI-TECH PRODUCT

WATER WATCH

The only walch in the warld ihat runa
on ordinary waier.
Mo batiery replacement needed
Banery activated by water.
Highly water resivtamt up o J ATM
A must for swimmers
LCD Quarte, Bighly securme. Hour,
minules, igcands, moath & dae
Waorld wide patent pending
Elegant syle. Mens & |adies
SIE S0 plus S1.235 & H
Send check or money order 1o;
K-MASHA Corp
121 Schooner Lane
Elk Grove Village, 1L 40007
& weeks lor delivery

DON'T THROW AWAY THAT USED
COPIER OR PRINTER CARTRIDGE!

Do it yourself  REFILL IT roansremems |

i's easy SAVE OVER 75%
Cormphi 471 Tuield)
+ T S "'r T

MORACK — —I_l i
INCORPORATED Ordes or infarmartaon
e R ;
Fufod i 1L 40465 P FAY [TRE) SRS $435.00

FLUSH UP TOILEF—

To Above Floor Drain

Ingtall It ¥ -
Ne Digging U Floors ™"

Writs McPherson, Inc., Dapl. 16 |
Box 15133, Tampa, Florida 33684 |

Los Anpgeles, CAS002G Dept. PW

w4 w w PRESENTING & & = &

w#xwwa STARRING &+ o
. HAMLIN, OAK
AMD OTHER FAMOLT MANUPAL TURERS
® FINEST WWARRARNTY PROGRAM SALABLE
» LOALEST RETAN | WHOLESALE PIICES 1y U S
= CIRTIERS SHIFPED) FROAM STOCK WTTHIR 24 HEs
* ALL MAJCE CREDT CARDS ACCEFTED
FOR FRED CATALDG ooy 1-800-345-8917
FOR AL NrOEsMATION 1-818-TOS-9937

PACIFIC CABLE CO., INC
T125" 3 Aeseda Bivd., Depl. 1758
Feseda, CTA 91335

@ CABLE TV ==

DESCRAMBLERS
ALL TYPES 800-582-1114

FREE CATALOG

MK.ELECTRONICS » T958 Pines Blwd
Suite 276 » Pembroke Pines, FL 33024

FREE CATALOG! 1-B00-648-7938
JERROLD HAMLIN OAK ETC

CABLE TV DESCRAMBLERS

ETDAE our Low Fma
ts & Waranies!

§ Fip0e edidieny! VISAMC AmEx
REPUBLIC CABLE PRODUCTS, INC.
A0S0 F I=I.I -_-I":: I'"" [t -:' _._:--:'.I‘r:::.-- O




CABLE T.V. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

All Jarrold, Oak, Hamlin, Zanith, Screnlilic
Atlanta, Magnavox and all specialized cable
equipmani avaiigbie for shipment within 24
hours, For fasi service MC ' VISA or C.0.D
leigphone orders accepled (800) 648-3030
60 Day Guarantes (Quantity Discounts) 8 A.M
o s P.M C5T. CLOSED WEEKENDS. Send
sefl-addressed stamped envelope (60 posl-
age| fof catakog

F.0_ Baa 500G,
Sulie 311 {Fa
Capentaroalin 11l BOT1Q

|ITI|IDILI.1E-5T

(ELECTRONICS INC.

No ifinois Orders Acoepied

Aax

Hemmings
Motor News

World's largest collector car

(wverBS0
filled with
ads for dd cars, parts,
Services, suppliesfmare

Specinl fnéroguciory Offer
KINE GIANT ISSUES

Box 104, Dept. 500 445, Bennington Vermant 03201

Enlarge Project Deslgns

Craft Projector is Simple! Fast! Accurate!
Projects on to: Drawing, Graph & Tracing Paper, Weed,

Other Surfaces
Emily irica

Picturs i b aniarged it ({\\Eﬂ/f -
placad H mape apening -
it iotioes of projecir 5" e
Ajusiable ks enkarges by fractions up 1o 2TV times for
tha aize you wish| Copy unlimited ideas for crall designs.
Entarge pattems, dasigne, portraite. still lites, landscapes,
phatos, siides, daaigna on colns mnd jewsiry. Projects in
exaci colors. Doss nol damage original. Simple instruc
liona. Uses household current and B0 watl bulb. Send
§$15.55 plus 2 .85 shippeng. 30 day money back guiranies
Mortan, Depl. OT-883, Box 2012, Hew Rochell, MY, 10903

He's making a
concrete flower pot...
and so can YOU!

Make and sell yaur own
ornamental concrade hems
Cirder your book about 425
aluminum molds, prices and
production trade secrets from the DOOK
worid's largest mold manutactursr ONlY $1 [.'I

CONCRETE MACHINERY CO., INC.
P.O. Box A99, Hickory, NC 28603

WoodMizery
Waorld's Largest Mamutacturer of Portable Sawmills

Own a |, -
Sawmill! | . g
Start a Profitable
Business!

Save mo it
your oum ambey, |
make money

cutting for
n-thu:'s!!

32 Full Coler = 5200
ﬁb-um é’mn&mw:n.m
MasterCand or Viss scoepied
B180 West 10th Street = Dopt. D69

Indianapalis, Indians 462142400

CABLE TV
DESCRAMBLERS

How You Can Save Money on

Cable Rental Fees
-
. AL
1l 5+

BEST Super Tri-Bi Auto/
Var. Gain Adjostment  $119.95_ 585

Jervold Super TriBi . 510895.5% US Cable’ll Beat
Scentific Atlanta .. F109.__ 5§79 's Price
ool L o o
Panmsonic TZPCIS... 39995, 579 Advertised
Siargate Comvertzr_ 585,34 this Magazine!
Dipital Video Stabiizer. $59.95._529
Wireless Video Sender_$69.95._ $49.95

30 Day Money Back Guarantee

FREE 20 page Catalog

Visa, M/C, COD or send money order to:

U.S. Cable TV Inc. Dept. KPM9
4100 N, Powerline Rd., Bldg. F-4
Pompano Beach, FL 33073

1-800-772-6244

For Our Record
mewmmmmﬂm&w
thai ol products. now and in ibe future, will only be
used on Cable TV systema with proper suthorizstson from
local officials o cable company officials in sccordanes with all
[ederal and stale lws. FEDERAL AND VARIOUS
STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMIMAL
AND CIVIL PENALTIES FOR UNALITHORIZTED USE

Dhuie:

MOBILE CAR)
WASH

Earn $30/hour

In Your Own

Businesa!
Part-tima-Full-ime
Eamn top mosey in car cleasing & detailing
~~'w Make immediate profits from parking lots sverywhare

o (lse your car, vam or pickup
« Low cost - high prafit - rapid payback
# FREE |nformation Package

EXPRESS WASH INC.
908 Fals, Bivd.

Hingarn
M. Tonswsnds, M.Y. 14120
{A15) A55-1 184

N 1-800-876.4164 2224/

CABLETV
"BOXES”

Converters-Descramblers
Remote Controls-Accessories

mediagle
« FREE C
Call ar Wril
NAS/TRANS-WORLD GABLE CO.
3958 North Lake Blvd @ Suile 258
Lake Pz wada T30

POPULAR MECHANICS ® SEFTEMBER 1971

1 — SAVE MONEY!
CREATE YOUR OWN

ENVIRONMENTALLY SAFE

AEROSOLS

NO FLUDAOCAREONS! CASY TO LPSET
ot 6t A -o-Coonn el il el Bl B0 b mame®
presrige with m pusg, e comprsssor o Hha
ooz prorvtie) ard o e ey o ol
Lisa with cleansars, solvenin, bibvicants, ol
el o e sl

dardmiaris,
et THE{:A.E FACTORY ..
|Hﬂ_ PO Bor 84%, Folbmaek, §Y 11741 "'J'E-Ht

= ST S67-2H Sy
00-229-5200
L L by e ™ i >

Sigred:

No Florida Sales!

Do-lt-Yourself Kits

- F: Direct
Chﬁ?g%Fumﬂure
Also Assembled
and Finished

W Grandfather Clocks,
Mantel and Wall Clocks

W Curins, Tables, Chairs,
Desks, Cradla.._and moral

W Sohd 3/4” Black Walnut,

Cherry, or Oak
W Heirfloom Quality
W Sokd Brass West German
Movemants and Dials
BWMoney Back Guaraniss
e, %
I am f
| in
3 ih-‘l’mﬁl__ﬁu )
a M Ermm coar i L
Name =
Strest = =
City o
State  Zip
0 |Pmass Frni|
'EMPEROR

CLAM R COMPANY
‘Wi s Lsrgest Manulacore of Grandtathe Cioos Kite

ADB._ Ermperce industrial Pes
BERIE & Prone 1205118

107

Fummope




|
| FARMERE + CONTRACTORS - LOGGERS * LANDOWNERS

i' EARN MONEY! BE INDEPENDENT!

PowerTrack i

I WO CUEL (L= Dt
RAFLIDY L

LT ]

BACHmO Ariini

Make*2510*100 per hour

CABLE TV
INSTALLATION
MANUAL

1 PN Wit
= TAMED T LA

LA L
g e This Mew and Exciting Booklet will give you the
WOt TE G e information necessary (0wl pour bome or multd-
i g ple duelling units and also will sllow you Lo hook
up your VCH's to any Cable TV converter bon.
This booklet lestures deawings periect for dev-
elopers. contractors and the Do 11 Y oursel person.

gl it mlso containe & complete sl of maitedals BADGE-A-Minil. Depl PM31. 348 Morth 300 Rd., Box G00
Sy e JIDED M0 needed lor all of the installtions including detall- LaSalie, b 61301, Phone §00-223-4100
CALL POM CATALOGUE 28 od insiructions,

1-B0D-225-7422 @' Send 53.95 plus §51.50 shipping snd handling

PO, BOE T - TACOMA, WA SRdgT

[check or money order, no COD's) to:
C & E Enterprises
Unit Na. 297

BUILD THIS SUPER STRENGTH

ORTAHORSE

Simi R e 3l SR Lot e 2. 405 W i o o e

Redlands, CA 92374 i e g 4 b s 1

The Original Home Machine Shop Planse allow & ¢ 6 weeks lor delivery e o ey B 4 |
in USA Lo w0

rho Diad's Workbench™

. e 8 ot [ T My, WM SR

I EARN $60,000 YEARLY |REEE T
l Repainng (not replacing) slone damaged wind- I
) s g st e e |
|| cALL NOW! FREE REPORT! 1-800-695-6224 ||

TIRED OF BEING

1-800-343-5775 FREE CATALOGLE
DON'T GET STUCK WITH CHINESE COPIES
SHOPTASK PO BOX Tom-TACOMA, WA DB40T

O Oak Spirc Stair Kit s supenbly orotted from
CchiisDe 2 ed ook and "-,_JEFIIU_I'H'I' U-EI‘SIQI'-!-_‘U
tor oy cssambly, Best of all, it's priced well
Deiow any CompoanoDis 5iair on iha mcrken

Warte for ingss Color DeOC L.
Tha lroen Shop Dapl. OPMS
F.O, Box 547, 400 Reed Foad
Bromall, FA 19008
Or Coll 215 544-7V00

Qe ShowroomWorshouse Locolions in
rrong, A [ T14) S0R.5784 Someseta, FLIAYY) §23-1470
oy G52-9010
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Wea Weicoma MasterCord, Viso. and AMEX

THE IRON SHOP.

M3} TESOAME Chicaga, i

MR LFAL TLIRERS

NVS/OPTIKLEER, LYNN, MASS. 01804
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CABLE TV
DESCRAMBLERS

SCIENTIFIC TEMTH. fiEs00
ATLANTA_. 14000 DAK .. §89.00
JERROLD™, $118.00 HAMLIM_ S10200

Call for
your free
catalog
today!
Technical assistance
or free catalog call
Ordare call tall frea
M.0. ELECTRONICS

(402) 554-0417
1-800-624-1150

RIPPED OFF ON
AUTO REPAIRS?

Like to know how to find a good auto
mechanic? Wouldn't you like to save
maney gas every mile you drive,
and make your car last for hundreds
of thousands _————_

of milest_~"

-

1T FEAR EXPERIENCED ALTO MECHANI FREE

Ervwn o Beesn arewert b muach maere, Al ol the

fricka, of the trade REVEALED. Fur & sawy hook _TIRE

thal bringy won peeventatve maintenance tipn GURGBE

and WASA Spacesge-derived producs that heve  WITH
™" DRDER!

al
been el & iesier o exend the s of
wrhiche whily treing v money

SEMD CHECK OR MOMEY ORDER TO
THE AL'TO REPORT

1381 9-5G4 Walsing m Rd. Suite 309
Largo, Florida 34644-3290

875 5. T2nd 5T., STE. #133M961 el
OMAHA, NE 88114 coo.

PROTECT YOUR
. LOVED ONES

Alarm Lite will
help her prevent
rape or assault.

Pull the pin and Alarm Lile screams for
help — won't stop until pin is replaced,
Pocket size with built-in flashlight for
looking in those dark places - battery
operated. Send 511.95 + 52.50 S&H 1o
BOSH International Corp. Dept. 1009,
7676 Woodway #280, Houston, TX 77063,

CABLE TV *“‘BOXES”
WHOLESALE PRICES!

CONVERTERS » DESCRAMBLERS
REMOTE CONTROLS = ACCESSORIES

FROM §9.95!! CALL NOW!!

—GUARANTEED BEST PRICES—
—BEST WARRANTIES—COD §
—IMMEDIATE SHIPPING—

LAKE SYLVAN
SALES, INC.

1-800-800-4582 rHone
1-612-895-9454 rax
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¥ NIGHT TRACKER™

ight up your raght! Might Tracker™ . the

cordiess, rechargeable hand-heid spothght
packs a 500000 candlepower baam 10 give you
a light whenever. wherever you nead it The beam
5 40 times brighter than your automobale head
lights and will carry over 1 mile Operates on re-
chargeable batternies or recharge it Ffrom 110 volt
AC outlet or from any 12 valt car or boat outlet
Perfect for home travel, boating and camping
Made in the USA and comes with a 90 day war
ranty. Now featured with amber and red lens at
tachments $789.88 (56.25) FA1975

Emounts, plu:.:hmpn;l handling shown in |
Im‘}PMYNEI'w Lﬂﬂm

H‘l' H‘r 0101, or call TOLL
MasterCardVisa.

Bty o

Soary, nuh:mgnorﬂnl} orders.

£ 1980 Magaiog Matkoting Group Inc
The Hearsd Corp.

50'W. 5550, WY, NY 10015

Subscribe to. .

MILITARY VEHICLES

ADS ARTICLES -NEWS

MILITARY JEEPS, TRUCKS, TANKS & MORE!
Cver 8,000 paid subscribars [arger circulation
than any other magazine for military vehicle
enthusigsts. .and still growing rapidly! Many morg
adverlisements than any other magazina...
Exclusive comprahensive listing of upcoming
rallies._and much mare!

SUBSCRIBE NOW!
O Yaur (6 |saues) $15
Tweo Yoars (12 525

Foraign-Canada K24, ofhe: 526
@)W us Dollars payabis by US Bank
P.O. Box 1748-48, Union, NJ 07063

Hew Publication Tells You ..

HOW TO GET $10,000
IN PRIVATE SECTOR
SCHOLARSHIPS,
GRANTS, AND LOANS

Recelve money for college!
For undergraduaies, graduates, high
schood juniors'seniors in &l areas of sludy

Send 310 lor pultlicatson fa
— —

Depl. A, Coliege Station, WA 881652233

"Save on cable renta fees!
CABLE TV
DESCRAMBLERS ;

WE’LL BEAT !
ANY PRICE! |

JERROLD-TOCOM-ZENITH
HAMLIN-OAK-PIONEER
SCIENTIFIC ATLANTA

=24 HOUR SHIPMENTS!

= MONEY BACK GUARANTEE!

=QUANTITY DISCOUNTS |
msmncmnrmmwsuc.un I

==
a‘aﬁﬁn"é.“m;ﬂ%m%% |
CALL TOLL-FREE 1

1-800-284-8432:

! CABLE WAREHOUSE I

I 10117 West Oakland Park Bivd., Sute |
I 515, Sunrise, FL 33351 i

WH.DNDASI-I.E

o Y o P

mmnsmmmvmu.v.imi Crcler
Advertising Dept. (212) 648-3187 I;I1m
DEADLINE FOR ADS: Copy and paymani musi be in by the 5th day of the 2nd praceding month for the issue in
which the ad is to appear. See Head ol Classified Saction. $9.45 per word—10 Word Minimum
HOW TO COUNT WORDS: Name and address must be included in counting the numiber of words in your ad. Each ini-
tial oF number used counts as 1 word: J.J. Smith, 224 West 571h Streel, New York, New York 10019: 9 WORDS. lwmmm
Zip codes ara not countad. Phone #: 2 WORDS, Symbols used as keys are charged for. City or stale count as 1 word A
sach: Mew Brunswick, New Jersey: 2 WORDS. Abbreviations such as C.0.0., F.OB, RPM, USA., P.O.5x7, | 5$50.00—B/F CENTERED HEADLINE
16mm are counted as 1 word. (P.0. Box 392 counied as 3 words) Websier's inlemational Unabridged Dictionary {5 Words or Less)
will be used &s cur authority for spelling, compound words, hyphenations, abbreviations, elc. Please make chacks pay- $50.00—Screening
abla to POPULAR MECHANICS,
Remittance of § is enclosed o covar insertion(s) in the: issues). —____ Classificaiion
. ] | | | Bl |
MOCHARGE FORCAPS | 2 [3 | a ] s 7
1 | | | i I
N | » [ 10-504.50 | 11510008 | 12511240 | 13mzzes [ 1es13230
1 1 | | | |
15-8141.78 | 16815120 | 17-5160.55 | te-g1T0.00 | 18817055 | 2018000 | T-Eipaas
1 | | | I l
1537 0 | =273 | 2852280 | =22 | ®s2aT0 | mremms | =smam0
i | | | i i
F T | 3o-samas0 | 31-s292.95 | 3220240 | =s1es | s+-ga21.30 | as-sam0.7s
1 [ | | 1 -
M-5340.70 | arsaanes | 38-5358.10 | 3s-s3sn.55 | 40837800 | 4r-ma87.48 | 42-soee 90
i | | | 1 I
43540635 | #a-ga15.00 | #5-542835 | ss-3a3a.70 | 47-passss | as-gamam0 | #s-pes208
2l i | | | | 1
S0-84T250 | G1-gam1es | S2-Sam1.40 | S3-$500.88 | S4-8510.30 | ss-ss10.7S | Se-psze20
YOUR NAME PHOMNE:
(PLEASE PRINT)
FIRM (NAME IN AD)
YOUR ADDRESS
ciTY STATE Fal
DATE: YOUR SIGNATURE

(PLEASE PRINT OR TYPE COPY » FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)




CLASSIFIED
DVERTISEMENTS

Dorothy Nolan, Classified Manager Karen O'Rourke, Asst. Classified Manager
Rata: $8.45 per word payable in advance sach insertion. Minimurmn insertion tén words,
Bold face capitalized words—=51.00 per word additional {First word set in Bold Face at no extra charge, Zip Code Free.) Contered Headlines (5 Words or Less)
in All Bold-Face Letters—$50.00. Screening—8$50.00. The next available issue to place an advertisement is NOVEMBER. The closing is SEPFTEMBER 5¢h.
(On sala date is OCTOBER 15TH.) Send remittance payahle and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New
York 10018, Flease indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers who use post
offica box addresses for their convendence in handling your order, Popular Mechanics malntaing s register of such mall-order advertisers containing their
complete names and street addresses. Advertisers using P.O. Box number must fumish complete name and street address for our records. To aveid delay in

the publication of your ad, pleass 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 NOVEMBER AND DECEMBER.
AD CLOSING DATE FOR NOVEMBER IS 9/5; FOR DECEMBER IS 10/4.

PUBLISHER'S MART
BOOKS & PUBLICATIONS

DIAMOMND RING BARGAINS. Save $200 or more. avoid np-
ofts! Easy book shows you how, Send §9.65 to; Gemsiona
Publishing, 1429 N. Genssaa Ave., Dept. AS, Hollywood, GA
90044

FREE BROCHURE - Over 300 Popular How-To and Self-
improvemant Books, SASE LBD Publicationa, BTS0-A
Aessarch Bied., Sulle 218, Austin, TX 78758

"AMARCHIST COOKBOOK" Available sgain! 522, delw-
ered. Barricads Books, Box 1401-X, Secaucus, M) 01096

RECENVE ALL THE NATIOMAL CREDIT CARDS YOU
DESIRE! $12.85. WARWOOD FINANCIAL, 2521 HATLETT,
WARWOOD, W.VA. 26003,

“SHARPEMERS REPOAT Manthly Newsletter. Valuablo

Lised Equipment. Fres Brochuns

Skog Company, Depl. P2, P.O. Bax 22550, Minneapolis,
MN 55422

150 WAYS TD SAVE MONEY. Bookiel Only $6.00. 55J
Publishing, P.0. Bax TH2 High Point, Morth Carolina 27264
Money Back Guaranisa.

MIND OVER MATTER

WIN sasily againsl chess compulers using proven posi-
ticnal opening. Invast ond hour 10 earn the Briton Wall
Attack lrom J0-page instructive manual Example games
ilustrate chackmats i 20 io 30 moves—ewen ol champion-
ship levels. Send 55 loday or SASE lor frese miormation. AL
Balanger, 35 Wast Chariotte Avenue, Gincinnati, OH 45215
a2,

INTEREST FREE LOANS! informative pamphiat 1eils you
howe 10 Bormow up 1o §15,000 withoul interest. Money back
guarantes. §£2 00 Goddrich Enterprisas, Box 511, Nesconsai,
NY 11767

NEW publication tels you HOW TO GET $10,000 IN
SCHOLARSHIPS, GRANTS, AND LOANS. For undergradu-
atws. graduates, hagh schood juniors'sanions in Bl areas of
studly. Publication provides easy-to-follow, step-by-step, i-
lustrated directions on how to apply and recers monaey for
coltege! Send §10 tor publication to. ETP, College Siation,
WA 9916552333

SAVE money on house repalrs, maintenance. 400
household dictionary of how-io information. Fully Blustras-
od, Satisfaction guaramesd §$700. B. Prescoll, 77
Algonguin, Holland, Wi 43424

SUCCESE can be yours! Amazing report reveals how!
Order loday! $3.000 AMP Enierprises, Box 770558,
Lakewood, Ohio 44107

THE SAUCIER LETTER. Your compiete financial and
consumar newsletter, Write for your free copy, Sauciar, P.O.
Box 20028, Albuguengue, MM BT154,

SELL YOUR PHOTOGRAPHS (o magazines! Repon $4.00.
Fisher Publications, 14118 Whittier Bivd, #505-D, Whittier,
CA 90805,

10 POPULAR MECHANICS

FUEL FROM WATER Energy indapendance with hydro-
pan. Amazing fres report. Metil, Box 5383, Louisville, KY
(205,

PRACTICAL FUEL SAVING lor carburetors and Fust
Injection. Free Delails. Eagle Aasaanch inc, 1-B00-663-4T58,
1B -4 2485402

STOP CHRONIC MUSCLE PAIN! New Publication Tefls
Hevw, §5.00. Heallbways, P.O. Box 1945, Aptos, CA 95001

APPRAISE YOUR HOME! Lower oversssessments. Get
maximum sales price. Complate manual 1-206-256-6812

SLASH PROPERTY TAX BILL. Complele easy manual.
512,85 Monroe Associates, 180 Allen Road, Depl. P, Suste
121 Morth. Atlanta. GA 30328

IF ENGINES ARE YOUR HOBEY, LIVE STEAM IS YOUR

aboudt

boats. tractors, stationary. 529 a year check or charge cand
Live Stenm, Dept. C19, Box 829, Traverse City, Mi 49635, Or
call BOO-447-T367

HATURISM LIFESTYLE: FAMILY RECREATION. Books.
magarnes, wdeos. Catalog §1. Liieshyies-PR, Bowx 651068,
Loa Angeles. CA S0066

IDEAS FOR BETTER METALWORKING! The Home Shop
Machinesi—ihe magarine with more good uses than your

Box 1810, Traversa City, M] 49685

JEWELAY 14 Karal Chains, Bracelets, eic. Wholssale
jprices, catalog $5.00, J M R, P.O. Bo 1403, Jupiter, Fiorida
33468

5235 DALY "CHROME PLATING" Auto Parts, Molorcy-
ches, inexpensive, aasy. (Frea) informalion: Chroma Finish,
Box 2285, Waldor!, Maryland 20804

GOVERNMENT SERZED Vehicles from $100. Fords. Mar-
cedas. Corvelttes. Chevys. Surplus. Buyers Guide, (1) 808
SE2-8000 Ext. 520024

AUSTPROOF with two wires! Litetime warranty! Box
10200-C., Makadi 1229, Philippanaes.

VAPOR Carourstor Triples MPG, Free Information. HAA,
A2 PV. Bowling Grasn, MO B3134

FALL CARLISLE ‘01 collector car lhaa markel and corral.
Dct. 36 Carlisle Pa. Fairgrounds. 8000 spaces filled with
cors. parts and memorabilia for sale. Five day pass available
515 save money lof info. Cardisle Productions, 1000 Bryn
Mawr Ad, Carlisle, PA 17013, Phona 717-243-TAS5

CUT gas and car expanses| Book iedls how. Send 5600
James Sprengaler, P.O. Box 23083, Minnaapolis, MM 55423

BULD frodm simphe matsriads ower 100 miles ped gallon
carbureior. Detailed plans, fve versions. 2000 VISA wel-
come. 902-46T-3577. Valley Microwave, Siation B, Bear
Rives, M.5. Canada BOS 180

STOP being ripped off on Auto Repairs! SAVE money, Gas
woary mile you Drive. Fun, sasy book writien by 17 year
exparienced Auto Mechanic, Leamn Iricks of trade. Send
$12.95 check or money arder to The Auto Report, 13818 G-1
Walsingham Rd, Suite 308, Largo, FL 34644

DRUG RAID SEIFURES: Buy Dirt Cheapl Cars, Trucks,
Boats, Computers. Seirures, Box 4309-AT, West Coving, CA
|

AWARD WINMING REPORT on purchasing new cartruck,
Saves middieman’s profits, Rlesults guaraniesd. Free detsdls.
DA Franks, Dopl. 180, Richmond, MM 55388

NOW AVAILABLE! Perking Timed on keychain Avoid
Parking Tickets, make apooinbments. Alarm sounds remind-
er. Minuies 1o 20 hours. Sand 589.65 Satistaction gumran-
tmed. Pacific Hill Enterprises, B33 Post Siresl, Depd. 140, San
Francisco, CA 841088215

SAVE E0% or more on gasoline and car expenses. Cver
500 aulo exper lips. This book can pay for isel the first time
you read iL $9.85 Pea Lopaz, 5364 Ehdich Road, Suite 103,
Tampa, FL 33625

THEFT-Progf your car. The simplest way, Low-cost, De-
tlailed Inatructions. $2.00 SASE. 1620 Emerson Drive,
Deming, New Mexico BE031

VINYL ROOFS - common product magically resiores
onginal |uster and color. $300 SASE for info. Box 335,
Chaimsiord, A 01624

SECRETS AREVEALED! PROFESSIONAL automoblle DE-

MeElwrath, 2843-20 Whitener, Cape Girarceau, Hoﬂi;'ﬂi

DURALT Fual Conditionar, Lowess Octane Requirement
Making 87 Octane Perform Like 83 Reduces Valve Seat
RAecession, INCREASES POWERL Endorsed By SCCA. NAS-
CAR. Cigaratte Ofishore Racing, Harley Davidson . . | Free
Inlormation  Send Slamped Addressed Envelope To:
Lighthouse Asocisles Inc, PO Bax 50400, Lighthouse
Poinl. FL 33064.

ECONOMICAL PERFORMAMNCE sngine Tor full sire wehs
cles using faciory parts, send $5.00 for plans. Alternative
Enginearing. Dept 5 A. 1 Box 178, Bondued, W1 54107

AUTO Covers Water Proof, Zipper Door. Established
Company Guarantees. Car Length Required 58985
Brinkman, TE28 West 1241h, Crown Point, indiana 48307



ELECTRIC VEHMLES

CABLE TV EQLAPMENT

ELECTRICKAR 50 mgsh Hybrid Plans $16, Infa $2. Rober
Bucy, Box DAT94, Dallas, T 75228

40 MPH CONVERTABLE 2 Speed Elacirio Bake Trike Plana
§712.00. Smiths, 658 W. Willow, Enid. OK 73701

ALTO SUPPLIEES & EQLRPMENT

ALTERNATOR/Generalor  Rebuilding  Book  Price
:IT;HM Enginsering, 7508 Barkonting, Las Vegas, NV

ENGINE OVERHALL KITS: WHOLESALE CATALOG
§2.00. Engine Sanvice Group, Depl. PM, Box 13063, Lansing,
M 45901

AUTOD WINDOW TINTING! Inciuasss film_lools. and assy fo
follow instructions. FILM PRE-CUT TO FIT YOUR VEHICLE.
BO0-253-50707.

HIGHWAY AUTO KIT that should ba in everyone’s trunk!
Features a hubcap mallet, tire gauga, first sid kit ice scrapar,
sloctrical 1apa, flashlight, trunk te-gown, siomge beg, 6
quart water bag with tips on whid to do | engine overheats
522 85 plus $4.20 54H Tracy's Gitts & Gadgeds, 1001 East
Palesting, Palestings, Toxas 75801

EXCITING NEW PRODUCT wateriass car wash and wax
Good for @ cars. Sparkling was finish, Also wanted distribu-
tors. Oppodunity to amm big bucks. 7727 Louise Ave
Moerthridge. CA 91325

HAND WAX YOUR CAR IN 10 MINUTES AN in one wax
sponge with AR100 Acid Rain Protectos. $795 Each, 3 for
5§22 95 + §2.00 Shipping and Handling. VisaMC. Tylor Wond
Company, Box 433-P, Glenview, IL 60025 (T08) T24-8600

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

FANTASTIC stop replacing light bulbs space age mvan-
lion now available for your homae §2.00 each ppd M & M
Aesparch & Developmant, 3703 14th 51 West, Lahigh, FL
=M

CABLE TV BECRETS - the outlaw publication the cabie
companies iried 10 ban, HBO, Movie Channel, Showtima,
Descromblers, Converters. efc. Suppliers lis inchuded.
£9.05 Cable Facts, Bax T11-PM, Palaskala, Ohes L3062

BUGGED? WIRETAPPED? Find ol lastl Countnrmea-
sures aquipment catalog 21, Capri Electronics, Box 5809,
Bayheld, GO B1122

MEMEATURE Electronics Like Jumes Bond. Catalog $5.00,
refundiable F & P Enterprises. Box 51272, Palo Altg, Calil,
843068

KNOW WHO'S CALLING! Device daplays callers phone
number, §79.55 SURVEILLAMCE calalog 8500 EDE, POB
37, Buftako, MY 14226,

REMOTE CONTROL TELEPHONE RECORDER, 5479.00
Room Moniter, $17500 Catalog 5300 fo: 802 Elgen,
Muskoges, OK 74401, 0 B-E6:3.0580

LOMNG PLAY TAPE RECORDERS, 12 hours per casseiie
From Brochure, Productive Products, Box 830024, Morcross
Georgia 30083

250,000 Fiang IBM Mondors, Home Base Business-
Brochure $200 Aandall, Box 2168-C, Van Nuys, GA 91404,
Fax 818-090-7803.

“PLAY NINTENDO ANYWHERE " Adapter oord now aviil-
able to corven nintendo to 12 VDC/Cig. lightar. Send $11.95
I indon Elecironics, P.O. Box 3783, Maesa, AZ B5214-2TE9

BUILD Your own surface maunt ransmitter (XSTEO0S)
sami-kit $39.85. Tracking Transmitters, Phone Devices, De-
ieciors, More! Kit caiabog $2.00 XANDI Elecironics, Bos
25647, Dept. 28M. Tempe, AZ 857055647

GO KARTS, Minibikes, ATV's. Kits. Parts, Engines. Lowest
Prices. Largest Selection. B0 Page Catalog $3.00

Refundable. Kar World, Depl. G, 14868 Manlor Ave.
Painesville. Ohio 44077
AVIATION, HANG GLIDING

L e PRI i o T R T W —

FREE Flysng Saucer Plans! Catstogue 5200, WEE. Box
5125M, Weat New York, N.J, 07093

DESIGN-Build Airplanes, Hang Ghiders, Simplified publi-
cations brochune $1.00, McCoy Alrcratt, Suite 243, Box J,
Manhattan Boach, CA 20266

ARBOAT-Hovercralt Supply Catalog 5300, Propeliers.
m?mm.'l'ﬂﬂf Tiwe blades Sportscrali, Box G40M. Meeker,
4855

SPALE & ASTRONAUTS

SECRET CABLE DESCRAMBLER, Build Your Own De-
scrambles For LESS Than $12.00, in Seven EASY Sieps
Racdse Shack Pars List Included. Also FREE Descramisling
Melhads That COST NOTHING To Try. Send $10.00 Ta
Harrywhite. 2 Marfin, Baylown. TX 77520

DESCRAMBLERS Converlers LOWEST PRICES. CNC
Concepls inc, P.O. Box 34500, Minneapolis. MM 55434
1-800-535-1843

TOCOM and Zenith Test Chaps. Fully Actsates Unil
$50.00 Cable Descramblers From §40.00. Grders 1-800-452-
Tof0. Information 1-213-867-0081

TOP SECRET CABLE DESCRAMBLER PLAMS!I Simple
construction using inaxpensive Radio Shack parts. Includes
FREE radtar jarmmer plans, Send §9.00 to: STARVECTOR,
Beot B180-A, Yakima, WA SE008

CABLE DESCRAMBLERS Converiers ABSOLUTELY
THE LOWEST PRICES! A Brands-CALL US LAST!
ADVANCE ELECTROMICS 1-800-858-3018

CABLE TV DEECRAMBLERS Jorrold, Zenith, Scentific
Allania, Hambin Oak. We spacialize in discounts on large
guantities Please have the maks and model of the eguip-
men used in your ares whan calling. Toll fres 1-800-227-
3407, For a ired calalog wrile; K D. Video, P.O. Box 29538
Minnaapolis, BN 55429

CAMPERS & TRALENS—KITS, PLANS

COMVERT your TRUCK CAMPER INTO A MINI MOTOR-
HOME. 60 pape plans $28.00, dealerships awailable; indg.
$4.00. Conroy Plans, B0& 5. Diamond, Ravenna, Ohio 44266

MEED HELP Faguring the Cost of your Adverlsament??
Call us gt 212-648-3167 or sand us & FAX {212-586-5587) and
we'll FAX Bachk with a Price Quote,

BUILD YOUR OWN - Travel Trador - Fifth Whaelor -
Matorhome - Camper - Pickup Cover - Plans - Patiens - Kits -
Catalog $1, GLEN-L, 9152 Fosecrans, Box 1B0ARAVY,
Balflower, GA 90706,

SATELUITE - TV

FREE Calslog - Lowes! prices world wida, SKYWISION,
2017 Collegeway. Fergus Falls, MN 56537 (B001334-8455

FREE DETAILS! INSTALL IT YOURSELF| Compiste sys-
oS, upgrades. Crbitok Sated e Communications. Boa 264-
MO, Babemia Mew Yook 117160364 (518] 5851202

SATELLITE TELEVISION DESCRAMBLERS Comphate de-
taided plans lor homse consiruchon by anyane. $3.00 Jansen
Electronics. PO, Box 25161-A, Saattle, WA 88125

BALLOONWS| Solar, Westher, Hol-Airl FREE Catabog!
Aprgnautics, 520 Truman, Branson, MO 85818,

FREE 24 PAGE SATELLITE BUYING GUIDE. MSCOUNT

BOOMERANGS . . . ISCOVER HI-TECH RETURNS You
Want! FREE liiustrated Catalog. Amaring' Boomeranghlan,
1BOE-1 ML 3rd., Monroe, LA T1201 4222

DEALERSHIP information $11, Kils, VW plans 552
Neoteric, Terre-Haute, indiana. 47807 (812) 234-1120.

FAEE CATALOG - Do-it-yoursalf Satelite TV & Homa
Theater Systerns NBO - NAME BRANDS OMLY, 100%
Financing Guaranised Lowes! Prices (B0) 345-8488

SATELLITE SCRAMBLING GOT YOU DOWN? Subscribe
to “Wiew-All Newslener Send #10 SASE for Freel! sampha
IssuE. Wisw-All, Dept PM2, 177 Main 51 Fr Lee, N.J. 07024

HOVERCRAFT Plans All Soes. Catalog $1.00 Universal
Hovercral, Bax 281, Cordovn, lilingis B1242

YOUR Complete Hovercrall Source Catalog 5500 GPL,
2859 Cormarant, Delray, FL 23444

HOVERCRAFT plans. 3 to 160hp. Infarmation, $5 {retund-
abla), Seviee, Box B46. Monroe WA GR2T2

TV, VIDEQS & VIDEQ EQLAPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

CABLE TV BOXES NEW EQUIFMENT 1 year warranty.
Lenwe-Fait prica. Frea Brochuwre. ACE Products, P.O. Beni 582,
Baco, ME 04072 1-800-234-0728

172 TRAILEA PLANS Molorcychs, UMility, Car, Construc-
lion - Strong, Sireamiined, easily buill. Component Kits
Catalog $4.00. (Aefundable). Tag-Along, Box 15107, Salem,
OR 97309

MWMI

BOAT KITS - PLANS - PATTERNS - AMERICA'S LARG-
EST COMPLETE LINE - 870’ - Powerboals - Sailboats -
Trimarans - Dinghies - Houssbots - Hydrophanes « Tunmsl-
hufls - Duckboats - Canoea/Strippens - Mayaks - Dones -
DESCOVER no dryrot epoxy boatbullding - HUGE ILLUS-
TRATED CATALOG $3.00 (Airmail §5.00], includes Frea
EpoxyFiberglass Supplies Catalog - Book “Amateur Boal:
building”, $8.00 CLARKCRAFT, 16F Agualana,
Tonawanda, NY 14150

FUN, NEW Water Ski Craftl Plans - $10.85 - 5ki, 1818
Muagazine, Austin, TX TET2T.

BOAT PLANS - PATTERNS - KITS -Uinsurpassed sslaction

= T/55" - Hydroplanes - Canoes - Kayaks - Rowboats -
Duﬁrbom Dories - Bassboats - Sailboats - Houseboats -
Cuschusimple Stilchenglue Tremendous sevings! 188-page
DESIGN BOOK - $4.00 AIRMAIL. Includes Free “Boatbuild-
Ing Supplkes catalog. GLEM-L. 5152 Rosecrans. Box 1804/
PM1L Ballflowar, CA BOTOE. 2136306258,

EVINRUDES — MEW 1000 Bargans - Top Brands . all
L1F ] 3200 handling ... Scofl McCulloch parts ..
Elecira Marine. 610 Merrick Rosd. Lynbrook, Mew York
11563

SCAT Howercrafts: Foescues-SCAT-SCATI-HPZs-Wild-
cats-Trallars & Accessories. Balow Dealer Cost (817) §94-
L1 7

CB'S, RADIO & HAM EQLAPMENT

POLICE-FIRE SCANNERS. CB's. MARINE ZWAY. ANTEN-
HAS. HPR, BOX 19224PM, DENVER, CO 80219

DIRECTORIES: Secrei Scanner Frequencies! Federal
Agencies, sic. Big Catalog. CAB, Box 56-PM, Commack, NY
1125

CB MODIFICATIONS! Frequences, aliders, FM, amglifiers,
books. kits, repairs, hegh-parformance sccessaries Calmlog
2 CBCY, Box 31500M, Phoanix. AZ B5046

LMF'S, THIS CLASSIFICATION, CATALDG 31 RAYS,
BOX 14562PM, FT. WORTH, TX 761170862

CABLE TV CONVERTERS. Jesiodd, Cak, Scientific, AMian-
tig, Zenith and Many Othars. “New' MTS Sterea Add-0n .,
Mute and Volume. Ideal lor 400 & 450 Ownars! Viss. MG
Amex 1-800-826-T623. BAB inc . 4000 Beau-D-Aue Drive.
Emgan. MM 55122

FREE CABLE AND SATELLITE DESCRAMBLER PLANS.
Send SASE. MUVP industry, Box 531 Brons, NY 10461-0208

DESCRAMBLER KITS. Complete cabla kit $44.85 Com-
plate Salallite kil 54595 Add £5 shipping. Free Brochure
Summit PS5, Box 488, Bronx, NY 10458

ELECTRIC TROLLING MOTOR PAATS & SERVICE Fac-
tory Authorized Menn Kota Motonguide Pllusger Aam Shake-
speare. Bervice Center Unlimited nc., 1440 Holland Road,
Sufolk, VA Z3434. 1-800-6268-8161 24 Hr. furmanoemd.

BOAT PROPELLERS, SAVE MONEY! Repair Your Own.
Step By Step Instructiona! Book. Sand §10.95 + 53,00 S84
To: 5GM Welding, 352 Jamison Avenue, Winnipeg., ME,
Canarda A2 109

ATHLETIC EQLWPMENT AND BOOY
BLELDING COURSES

PAY TV, WIRELESS AND SATELLITE DESCRAMBLING.
Al new 1591 edition. Bulld yoursedl. twn-ons. bypasses. Al
systems. Includes Blackciphers doing B-MAC, VCil Plus,
Orion. Onily $14.95 Catalog $1. COD's {716} 874-2088 {voice’
fax), Scrambling News, 1552X Hertel, Buffalo, NY 14216,

BIGGER. More Powerful Musclas-faster!! Frea Booklet!
Universal, Box 66944, Detrod, Michigan 48240
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SOLAR & ALTERMNATE ENERGY

FOOL prool rbbit trap. Plsns and instructions for fun and
profit §7.00 or SASE tor free information. WLM Publcations.
P.0. Box 2856, Kingsiand, GA 31548

LEFTY! Wangsr Swiss Arry Kndla, twalve funciions. Sand
£30.00 to: Box 31-1022. Newington, CT 08111

BEEMAN ADULT AIRGUNSI World's most accurate and

SS403. (TOT) STE-THO0 (24 hours|

ELECTRIC Moiom Calalogue §5.00. Quesna Indusirial
Edeciric, 555 Broadhollow Road, Melvils, MY 11747

ELECTRICIANS, Multipla use protractor for hand or ma-
chine bending. Gives you angle for offsats with no mathe-
matics. Send §25.00 to: Tumer Tool Co., 1388 Saratoga Ave..
Grower City, Calif. 83433, Monay back guaraniss.

BANDSAW BLADES, Any Size. Free literature. King Saw,
8541 Tidewnter Drive. Norfalk, Virginia 23503

STEEL, Alumbnsm, Brass—Shest, Bar, Shop Supplies
Piama. Write: CEL AR, Bax 163, Cameron, IL 81423,

& METAL Cutting Lathe $121.70. Taig. 15048 Proctor,
Industry, CA B1T48

HINGE'S, 34", Biack Colonial “H™ 10-89 5145, 100-486
$1.25 Pair. MG, Box 20088, Zaneavilke, Ohio 43702

MYFORD Lathes. Super Quaiity From England! Catalog
$1.00. Blus Ridge, P.O. Box 536V, Hurricana, WY 25526
[304) S62-3558

FOUMDRY SETS Supples, Brochurs $1.00 Pyramid
Products, 3738 5. Tth Ave. D-PM. Phoanix, AZ B5041, (B02)
ITE-5385

LUMBERJACK chain saw sawmilis- powsr-Teed. Brown
Engineering, Box 40, West Point, CA 05255

LATHE Parts. Accessories'Allas, Logan, Sobend, Deita-
Rockwsll, Barry Aronson, Box 115, Massapoqua Park, MY
11782, (S18) Tea-8330,

WE OUTSHINE THE COMPETITION. BUFFING EQLIP-
MENT AND SUPPLIES Catalog $2.00. Tyler Wood Company,
P.O. Box 433, Depl. PM, Glenview, IL 50025

COMMECT Hol Water Healer, o Cold Waler Line. Mixes
Hat Waler with Cald to Prevent Freezing & Broken Pipes.
Excalient for pooy Insulabed pipes, n walls & atthc. Instruc-
tions $5.00, Wit $50.00. Pipea, 2300 Woodrow Dvve, Port
Arthir, Taxns TTE42

ENERGY SAVING

FREE ENERGY! Fuel-less Maotors and Generators. HAA
REP, Bowfing Greon, MO X134

WINDMILLS Walsr Pumping Asrmotors Catalng $2.00
Topper Comparny, 320 North Bell, San Angelo, Texas 76003
1-B00-8R0-32T7

FREE GEOTHERMAL EMERGY ANYWHERE! Heatcool
B0 LESS] Detailed Manual, Theory, Installation $35.00
WINAIR, 500 Commarcial, Cape Girsmeau, Missour 3700

SOLAR ELECTRIC 5YSTEMS! Fanaels, Equipment. Books,
Catslog 52 00! SUN POWER - TEXAS, POB 2788, Freepor,
Tanas TT541, (409) Z33-8350

BSOLAR Heating and Hol water system. Complate set of
prints and photos of fully operational system. Free technical
supparn. $99.95 plus $3.50 SAH. Info shest and photo £3.00.
Send check or money order, ldeas Uniimited, POB 16118
Hooksatt, NH 03106

SOLAR Water Heater - Looks Like A Skylight Easy To
install - Mationaily Cerifled - Dealers Wanied. LIT-§1.00.
ASN{PM], 111-G Carpenter Dr,, Starling, VA 22170

SOLAR DOGHOUSE. Unlque architects design. Detadlad
blueprints §9.95. Gregory, 415 Trumpler, Litile Rock, AR
T2

ARCHITECTS Plans. Houses, Garages, §15.85 sach, cata-
Iog $4.85, Architect, Box 285, Remsanburg, NY 11980

BUILTIN VACUUM - Eliminates Dust! Mors Powariulf
Instaii-i-Yourself. FREE PLANNING GUIDE. Baam 314-567-
1515,

DRAFTING - Tabla plans 38,00, Draft, 17091 Lyndals Lans,
Eirma, NY 14058

SOLAR heated choihes dryer sconomical D--Y plans §3.00
+ SASE: TGM, POB 38671, Greensboro, NC 27438

HEATING. FUEL 3AVERS

100% FREE HOT WATER Collect, store & ubilize dis-
changed hasl from central AC. $28.98 for plans. Roden
Enterprizes, P.O. Box 72112, Aoselle, IL 80172

MAKE WOODEN TOYS, whirligigs. door harps, doll-
houses, clocks, music boxes. wealher instruments, crafts,
tumifure with pur plans, parts. kils, supplies—Catalog
§1.00—{B00)-848-4383—Cherry Tree Toys. Belmoni, OH
WAT18-0069

DOME HOMES, CABINS - Supor Efficient, Easily Built Kits.
Matural Spaces Domas 1-800-733-T107,

HOW SAFE IS YOUR WATER, Healthsmart Water Purifier
information §4.00. Speciatty, RO2, Box 9034, Miford, PR
1837

CUT UTILITY COSTS 20%. 10 Lew Cosi Monay Sawing
ideas $3.00. York Enteeprises, 1204 Second, Trumann. AR
TaaTa

EARTHOUAKE ALARM. Complete 51195 Toro Ressarch,
¥3192-D Adcalde Or., Laguna Hills, CA 92853

1001 EXCITING WOODCRAFT PROJECTS! “Folkar,”
Furndture, “Yardarl,” “‘Country”, “Christimas” e
Calalog $1.00—Winfiald Collection, PR, Fenton, M1 48430

PVC PIPE - SHOP EQUIPMENT: BUILD YOUR OWM. Ban
sander, geroll saw, snd more, 17 Plans 108 page Manual:
$19.55 GF MULLINEALX, Box 77-M, Otego, WY 13825

HEW! BUILD AMAZNG LIGLED PISTON ENGIME from
jpipe fittings. Easy plans, Free information. ABCO, Box 308-
MG, Saminary, M5 9478

BULD a 2 BA Cabin §10,000 - 3 BR Ramblar $25,000 -
Praliminary Plans and Cost Analysis 525,00 Baliline, BA5 W,
Bith Streat. Bioomingion, MM 55420

OLD Srye Haroware Catalogua! Antique Hardware Siom
Call 1-800-422-0082 Dept. PMSN.

FULL-SZE PROFESSIONAL PLANS Catalog $3.00, Over
200 plans for building fine furniture, Furniture Designa, Inc.,
CP-g1, 1627 Elmdale Ave , Glerview, IL 80025

1000 WOODCFAAFT PATTERNS! Fun, profitable, shop-
lested designs. Catalog + sample pattern $2.00 - Accents
(BP-81), Box TIAT, Gonic, WM (G838

INTERESTED
IN CLASSIFIED ADVERTISINGT

READ POPULAR MECHAMICS Latest Edition of “TIPS ON
HOW TO MAKE MONEY THROUGH CLASSIFIED ADVER-
TISING". Thiz informative 24-Page Booklst Will Show You
Thaet Du's And Don'ts of Clasailad Advertising And How You
Can Make It Work For You So Order Today, Only $1,00 Plus
You'll Aeceve A 52 00 Coupon Refundable With Your Fims3
Order Sand To. POPULAR MECHANICS Dept,
B0, 250 'W. 55k Sireed, New York, NY 10018

WOOD, WOODWORKING

AUTHENTIC covered replica. PLANS 519.55-KIT
54095 MELL'S. 1142 Birch, Cottage Growve. OR 57424

RAUBBER compounds, lechniques. Make masks, moilds,
toys, parts. Calalog, §1.00: Handmade, Box 16713(ME),
Meamphis, TH 38186-0713.

CASTOLITE Ligquid Piastica, Crysial ciear. colors. For
casting, smbadding, coating, fibsrglassing. repairing and
reproducing with aur Mold Making Supplies. Catalog $2 00.
CASTOUTE, Dept. 81L/FM, 4315 Dean, Woodsiock, IL G00SS

PATENTED AR CONDITIONER PRE COOLER save 10%-
2% AC. slectric bille. Send 3200 for information to: Ryan,
10303 Tannar Road. Tempa, FL 33810

NEW FURMACES or CENTRAL AIR-CONDITIONERS from
$450.00. Heatpurnps, Roofiops. Catalog $3.00. Worldwide

Distributing. 1730 E. Pepublic Road, Soite  A-145,
Springrieid, MO BSE04
DO IT YOURSELF

FREE Woodworking and craft supply catalog. Armar, Box
#45-P. East Northport, NY 11731

PLANS, BLUEPRINTS, PROJECTS

LAMDSAILER PLAMS - $15 Ses Adverlisement in Popular
Science American Sand Yachl, 7184 Hey. 101, Yachats, OR
GT408

UMIGUE Porch Swing Original Design, Everyone Loves |1
3800 LSASE. Jupina 107 Northereek Bivd, Box 482,
Goodletiaville, TH 37072

BACKHOE Fits Gardan trecior, works ke big one. Full
scale TEMPLETS 324 95 AA2 Box 42, Brook, 1N 47922

TAPE REPAIR KIT. VHS, Bata. Handy kit has all you need
to maks quick, permaneni repairy. $10.95 to: Distinctive
Salecliona, Box 1257, Culchogue, NY. 11805

IN-OROUND SWIMMING POODL KITS including 1 homse-
powaer pump and fter. Litetima Warranty, from §1,885.00.
501-7T53-6846 collect

BELT BUCHKLES lor coins, stones, jawalry mountings, cal
stonea. clock works, Wholesale calalog 25¢ Eloxite, Box
729, Wheatland, Wyoming 82201

TO THE DODE send 53 to: THE DODE, P 0. Box 591, Cape
Canaveral, FL 32920

PORTABLE QARAGE! $40.00-5£20000. Plans 32000 ino
$3.00. Fleaxible Shefier Sysiems, 117 Tumer Dr,
Surmimerville, 5.C. 20483

BUILDMNG PLANS 180 designs and sizes BARMS. STA-
BLES, GARAGES, SHOPS, CARPORTS, ALV, and BOAT
STORAGE, WOODSHEDS, AIRCRAFT HANGERS, ROOF
COVERS, MINI STORAGE and mare. All Plans complate with
directions material il and approx cost lor catslog, Mail
$9.00 to; Town & Country Designa, Box 2053 Coeur o Alsns,
Idane B384

MINEVAN BED plars. & simpla, proven designs, §7. Brian
Wast, 47000 Warm Springs Boulevard, Sulte 515, Framaont,
Ca §d538

EASY 1o Bulld Backyard Batting Machine, under $20.
Improwe your batling sverage. Sand 55 plus SASE to: Plana,
Box 246, Bles Mountasn, MS 38610

ECOECON Meal storage system for hardwans, parts, fram
recytiad matarials. Plans, photo $5.00. Systermns, Box 7425,
Tacoma, Wa 98402

FREE HOT WATER Transter wasted heat from refrigera-
tors and air<conditionars io water healors, ssunas. |scuzzi's.
wic, Two sasy methods. Plans §8.95. MMS, P.O, Box 1857,
Eau Claire, ‘W1 547021557

112 POPULAR MECHANICS

FARST twme oHered - Plans, patterns, instructions for
unigue WHIRLIGIGS, Catalog %2, Sharp. P.O. Box 231,
Limwood, MJ 0821

BACKYARD RANGER STATION featuring ladder, siide,

lrepole, more. Complete phans. Bulld yourself. §7.95 5. F,
inc. 141 West Jackson, Box 808 Chicego, llinoks S0604

FREE WATER - How To Dig Your Own Well - B8 pages -
5095, Baiboa Publishing, 11 Library, San Anseimo, CA
4960

ARROWHEAD Making. VHS 52995 5H §3.50. Commona,
Box 5012-M, Cantral Point, OR 87502

MALBOY flag pops up when carmier opans tha door. Easy
to make. ‘Worlks by grawvity on all standard mallboxes. Send
5500 10: John Schjsldenup, P.O. Box 1528, Cotlonwood, CA
g0z

CERAMIC TILE INSTALLATION. Step by Step Pictune
Book for the Novics. 35 00, Vaughan, Bax 391870, Anza, CA
g2538

WOOD PROJECTS YOU MAKE. Economical, Detalled,
Simple. Climbing Fort, Tespes, Playhouss and more, §7.85
ea or §2.00 for catalog. UCANDOIT, P.O. Bax 12011, Depl
655, Chula Vista. CA §1910-4001

“CARPET BURN REPAIR KIT" uses Iriendly, deill driven.
Homaes, Holeds, Motels. $18.95 + $2.00 shipping. Maren Inc.,
6250 - 99 S #50, Edmonton, Alberta, TEE 6CT

ELECTROPLATING Texibook, Electroplate Metallicy
Non-maetallics. 51495, Delails Free. Tropix, Palm Bay, FL
12908-0095

(Continusd on next page)



DO IT YOURSELF
Trom

FLAT ROOFS - SAVE T0% Sobve any problam. Any sime
roal. Resolutionary reinforced Acrplic system. Easy, safe,
toniproal. Proven 23 years. We manufactura, consull, in-
struct. FREE Information. PMH Footage, P.O. Box 2784,
Lishigh Valley, PA 18001-2784.

INFRARED motion sensitive alarm syabems you can build
for undar $7T5. 2 sets of plans and & mull-irack, endless
alarm cassette. Oniy §15. Deanz Projects. RAT2 BX318,
Martingville, VA 24112

PROUECTION TV . .. Convert your TV to project 7 foot
picture . . Essy! Results Comparabie to $2.500 Projectors
... PLANS AND & LENMS 52795 .. . Prolessional Systems
avallabie . _ . illustrated catalog free . . . MACROCOMA 1584
Main Streat. Washinghon Crossing, Pennsylvania 18977 |
Creditcard orders 24HRAS. (215) 736-3879.

DECORATIVE video racks make great gitts. Essily built in
army wood. Hoids 24 to 98 tapes. Plans §7. Deanz Projects,
AT2 BXI18, Maringdlle, VA 24112

$100.00 DAILY Aepairing Major Appliances. Video Gourss
g‘rlﬂ VOC Tach Schook Nationwsge now Bvarlabde 1-800-
AFE

ARTS. CRAFTS, SUPPLIES

BLALD clocks lor profit (cost under $8.00 sachl) Our
wideos show you how! Wholesale clock catalog $3.00 {credit-
od) containg over 1500 fema! Stesbar, P.O. Box 453-P,
Andover, NJ OFB21-0463

FLAG CATALOG - U5, historical, international, scossso-
rias, §1.00 ghipping. Browse ‘n’ Buy, Box 504-08, Bohemia,
NY 11T16-0504,

DECALS, EMBLEMS, PATCHES

CUSTOM EMBLEMS, PINS, DECALS.
Fres Catal . Rush Skeich, Stadri, 57 Laroy St
NY.G. 10004, (212) B29-2293

DESERT STOAMSHIELD inskgnaas, Mow Avadlabie! Worn
by mone troops worldwics than any other! Peiches $5. Hats
815, HO T's §15, Posters §7 - SEH included. Guarsniesd
Balisfaction! Deser! Graphics, Depl B, PO Box 4728,
Macon, Georgia 31208-4728 or 1-800-368-03970.

ANTIOUES, RELICS, INDIAN GOOQDS &
CLURIOS

FREE List to Serious Collectors. 300,000 Indian Anifects,
Spears. Pote 50,000 Minersls And Fossila. Caddo Trading,
Box 668, Murlressboro, Arkansas 71558

ANTIQUES, locate hard to find itsms al rasonable prices.
Our catakog ksts out of the way Midwealern daalars; Send
$4.50 0. Central States Antiques, Box 187, Prescolt, 1A
50858

FREE sample phus calplog. Jeferies, 3480 Middietalt,
Wes! Bloomfsld, Mi 48323

“GETTING Started in Stained Glass.” §1.00. Whittemaore,
Bax 20857, Hanover, Mass. 02335

50 DIFFERENT Oid U5 batwean 1861 and 1538 - §1.00. Ed
Roush, Bax 3734, Mansfiald. Chio 44907

CLOCK WORKS, beading supplies, rockhound supplies,
belt buchkies, cul siones. Wholesale calslog 25¢. Eloxite, Box
729, Whoatiand Wyoming 2201

STAINED GLASE, tools. baveds, supples, how-tn-pooks.
kits and mors Fod the novice o masher artisan FREE
CATALOG. AmenGlas, Deparmant PMI0E, Box 77888,
Oimmha, Netrasks 651270668

MODELS, MODELS SUPPLIES

NEW 48 PAGE COLOR CATALOG! Largest selection of
balsa mirplane and wooden ship model kits available amy-
whare. Tools, finlahing maberials, avialion and nautical
mamaorabiis included. Catalog $2. Chasries River Landing,
Dept. L. Box 775, Neadham Heights, MA 02154

“INVERTED ERROR" + 100 Diffsrent United States, S0¢
with approwals. Luray, P.O. Box 7088, Siver Spring. MD
20007

FREE Bargain Lists, No Approvals. Cook's, Box 1076,
Holland, Michigan, 48422-1078

1,000 Stamps, §2 95 Guarantesd worth over $30 af stand-
ard eatalog prices| All-Diferent. 55 counires! Money back If
nal delighied. Approvals. Kenmore OM-ITA, Miford, NH
03055

FREE Giant Bargain Stamp Catalog. Full Of All The Latest
Baseball Cards, Posicards And Banknotes. Pius You'll Re-
oeive Slamps On Approval. Buy Only What You Like, Raturn
Balance, Satwfaction Guarantesd. Jamestown Siamp
Comgary, Inc., Dept. ESTPR, Jarmbstown, NY 14701-0010

LIVE STEAM MODELS! 100-KITS, ASSEMBLED, ACCES-
SORIES, PARTS. LARGE DISCOUNTS. Stunning Coloned
Caisiog $595 Asfundable Dismond Enterprises & Book
Publishers, Depl. PMN, Box 537, Alexandria Bay, WY 13807
Phona. (B13)-475-1771

MAGHC TRICKS, JOKES,
VENTRILO-OLESM

VENTRILOQUIST Supplies, Instruction  Informalion
FREE! Dummy Catalog $2.00. Maher, Box 420-PM, Littieton,
Colorado 80160

FREE! World's Leading Movelty Catalog 1800 Jokes,
Tricks, Sclance, Sports, Hobbies. Johnson-Smith, FO1,
Bradenton, FL 34206-5500

MAGIC Tricks. Books, Videos. For catalog send £2.00 to:
THE MAGIC CAT, P.O. Box 157, Waukogan, IL S0085

HOBBES & COLLECTIONS

MILITARY Medals Catalogue 3100 10 lssues $8.00.
Varmon, Box 1580PM, Wildosmar, CA 92505

1991 HBA CHICAGO BULLS CHAMPIOMSHIF REPLICA.
Send $2985 plus $500 sdh 1o B. Fosenthal 117 W.
Harrison, Sulte 629-C8, Checago, IL 60605

I-nuuhr Sand §3.00 and LSASE Harrison's, 3811 Norihwest
113 Terrace. Sunrise, FL 33323

DESERT STORM SUPPORTERS Official perscnaiized wall
hanging cartificate. §2295 Document catalog 5350
Commamorative Documants, P.O. Box ZX24, Roila, MO
65401

MINT U5 Commemoralive Plale Blocks § different,
$1.00. Approvals. Global, Box T4289-F2. Ofymplas, WA BE50T.

ISRAEL 15 Different 10¢ Approvals. Sam Chazen, Box 656,
Dwiray Baach, Florida 33444

OME! Two! Three! Cend Stamp Approvals. Regardiess
Calalog. Kloster, 4164 52nd 51, San Diego, CA 92105

OLD U5 stamps on approval. Sherman, Box 15355
Philadalphia, P& 18111

PLAYS, SOMNGS, MANUSCRIPTS

$1.200.00 Cash Prize. Poems Wanied For Mew Songs -
m-mmmmmm
T438-Pad, Sarasota, FL 34278,

VIOUIN, GUITAR, sic., making materials, scosssories,
books Catalog, $1.00. intemational Luthiens Supply, Box
GA0IGT, Tulsa, OK 74158

ACCORDION Top Brands, Cordovox, Buy Direct Treman-
dous Discounts. Trades, accepied Free brochure, PM,
18 West 19th Streat, New York, NY

10011, Phone 212-675-0089.

ACCORDEONS, CONCERTIMAS, Bution boxns, rnew, used,
reqalns, rades, credil cards. Castiglions, Box 405, Warren,
Mi 48090, Catalogs 313-T55-56050—800-125-1832

INVESTIGATION CAREER. Quick home study. Becoma a
professional. (BOO) 2726680,

BECOME A PARALEGAL WORK WITH ATTORMEYE.

MOMEY! in Rafrigeration AirCond. Career Guids $5.65
L0, POB 940, Defta, UT 64824

Box B2APM, Benicia, Ca. 84510, 1-800-835-E535,

LOCKSMITHING, Universal School of Master, Cormespon-
dence and Shop Training, Box 2146852P%, Sacramento, CA
@58

RADMESTHESLA, Aadionics and Dowsing, Books. Counsaa
and Equipment. Electronic Homosopathy Equipment. lllus-
tratesd 76 Page catalogue Fres (sir mall 3 dollars) Established
over 40 years. Bruce Copen Laboraforiss, Highfield,
Danshill, Sussax. England AH1T TEX. Tei-DB25-TOO214. Fax
DA25-TRO00T Tebex G524,

PLAMO TUMENG PAYS - Plano tuning - Electronic organ
servicing. Learned saaily sl haoms. memnm
School, PO, Box 15700, Sacramenio, CA 85818

RHITTEX. Tolox D5248, FAX D825-780007, Tol 0825-T90214,

TERMPAPER sssistance. 18,070 papers availablel 306-
paga catakog—rush 52.00. Ressarch, 11322 Idaho, #m
Los Angeles, B0025. Tol-Fres Hotline: B800-351-0222
[Califormia: 213-477-22928)

FREE COLLEGE TAPE External Degress BusinesaPublic

Administration Law Graduate-L) Financial Akd
(800 7580005 Extension 817, LaSafe Unheersity,
Mandaville, LA TOAT0-4000

tradning, calalog.
BCHODL OF LAW, P.O. Box 871440, Department P, Dallas.
TX 75287,

BECOME DOCTOR OF PHILOSOPHY. IMEXPENSIVE RE-
SEARCH PROGRAMSE, NOT “COURSEWORK.” STUDENTS
MOSTLY HIGH TECHNOLOGY PROFESSIOMALS. SERL-
OUS ARTS, BUSINESS, HUMAMITIES INOUIRIES AMD RE-
SUMES EQUALLY WELCOMED. PROFESSOR HOLBROOIK,
EUROTECHMICAL RESEARCH UMIVERSITY, BOX I38-M,
HAWAN HATIOMAL PARK, Mi S8T1A

LEARN Landscape At Homa! Free bookled Litetime
Carsar Schoals Depl A-57E, 101 Harison St, Archbald, PA
18403

WITH Evangelical Vorses Use Chapters. 1127 ME Fifth 51,
Ocala; Fla. 32780

FULLY APPROYED UMIVERSITY DEGREES| Economical
home study lor Bachelor's, Master's, PRD. FULLY AP-

President,
1415 Third Sirest, San Fatss|, CA B0801. Toll fres: (BO0) 227~
0718; Caditomnia; (800} 582-5522; or (415)458-1650,

ACOUSTIC PICKUPS, Guitars, Violins, Banjos, Dulcima s,
Eic. Plugs directly into FM Stereo or Amp. Direct from
manulaciurer, Money back guarsniss. Send $1485 o
LSASE: Acoustics, Box 1813, Serasota, FL 34230-1913

mmmﬂmmnm Money Back
Guaranies. Lisa Ann Co., 2501 Cravennidge Place, Gamr,
NC 27529

mﬁmmmm’f‘Tl?

POLICE OFFICER-S2ar your Carsar now. Horma study Law
Enforcemenl Academy. $2.00 lor calslog/espplication.
Academy, Box 5052, Colorado Springs, CO B0G34
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HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTHLY
PAYMENTS. INFORMATION FREE. EST. 1897, CALL 1-800-
228-5600 OF WRITE AMERICAN SCHOOL, DEPT, #345, 850
E. B4TH BT, CHICAGOD, IL BOEJT.

DETECTIVE Home Study Coursa. Frea lapal pin. cardifi-
cale, greal fulure. Professional investigator School. Depl
CP, P.O. Box 81256, Los Angoles, CA 90041

BETTER job intervews bookist §10 BAC Publishing.
POE B2688-A, San Diego, CA $2138-2686.

JOB SCAMS. Vital Alert Send 55 AAAZ, Box 4769
Dearbom, M 48126

ENVIRONMENT finding jobs in ieceral gavernment $10
Selected Research Services. 6120C Franconia Aoad #427
Alsxandria. VA 22310

$4000 WEEKLY! GUARANTEED! Aush Stamped Enwve-
lopa: Job-Career, P.O. Box 67415, Scottsvaliey, CA 95067
T418

GET-HIRED—Inside strategies fos resume preparaton,
powar-phoning, Interview tactics, maome. Specialist-writien
packet. Information; Absolutely Write, 3100-F305 Jane,
Albuguargus, KM B7111

KUWAIT JOBS NOW List $3.95 SASE Fese, POS 5091,
Herndon, VA 22070-5091

REGISTERED PATENT ATTORMEY. DA Hettlesinngs
Free information. 1-800-T48-6216

INVENTORS: Free informalssn on ofering your inventon
for sale. Kessler Sales Corporation, C-5-FI. Fremonl, Ohio
43470

$5,000 Invention Awands Compelilion starts 303797 ends
1782, Call Les ai Inventors’ Council 312-8358-3329.

LEE'S PATENT SEARCHES, SPECIALITING IN UTILITY
PATENTS, AFFORDABLE. 1-B00-548-2004,

NEW TOY IDEAT Toy Co's need inncvalive products. Do
you have the nexi blockbustes 7 CALL EXCEL 612-934-1200.

PATENTRINDERS ressarch. FREE  details
PateniFinders, Suile 185-A 323 N Strest. NW,
Washington, D.C. 20007,

BUY IT WHOLESALE

BELTS, Buckles, Hal Tacs, Jewslry, More. Complate ine
fast sedlers. Big Profits Complete dealer sat up. Color
catalog §1.00. Anchor, Box 3858-PMA, North Prosidence, R
e

EARN MONEY solling Gold and costume jowelry, rings,
walches-Buy Direct 130 Below Faetail Catalog §1.00.
Anka-PM, 40 Freeway Drive, Cransion, R 02820

Dedsils. Bargainhuntars Opportunites, Box 1408-A, Hnll-'id,
Mrchigan 43422

CLOSEOUT Jewairy & Crait Supplies (Catslog 25¢)
Roussels, 107-1831 Dow. Arlington, MA 021747198

FREE Invenior s Journal and Infosmation on “FILE YOUR
OWHN PATENT™ Carespondence Cowrss. §5.00 (3-H). Alsa
Palent Searches, Drawings. ete. Credit Cards Accepled. 1-
B00-255-TH13. Box 2833, Sparks, NV B432.

VACUUM CLEANERS 'Discount Prices” New Rainbow
$566.95, Kirby, Filler Cueen, Tri-Star, Panasonic, Royal,
Crack, Dodails: ABC Vacuum Warshouse, 5720 Burmnaet-PM,
Austin, TX TB7ST. (512) 450-T643

INVENTORS: Call TLCI for free informationinventors
Hewslatiar 1-B00-468-T200 24 hours'day - USA Canada

INVENTORS!| Your first $1&p i3 impanan. For Fres sdvice,
call Advanced Paten] Services, Washingion, DC, BO0-458-
0352

INVENTORE| Call IMPAC for free information kit LISA
Cansda: 1-800-225-5800 (24 Hours!)

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

ACTIVE NEW OPPORATUNIST MAMES! GUARANTEEDM
FAST DELIVERY! MINED STATES! 200/4912; S00518; 1000
2. DEALER'S CO-0OF, BOX 526-PM, GRIFFITH, IN 46318,
T-B00-52-0405.

HOTLINE MAILING LIST. The Best " Opportunity Seekers’
List Available Send SASE to; Rigodl & Associates, 2471 East
27th Strowt. Brookihyn, MY, 11238

OYERSEAS. To $1000 Daily! FREE list. ZINCPO, Box 585,
Dmarbam. Ml 48120

EASY Work! Excellent Pay! Assembla Products At Home.
Call 504-641-8003 Ext. 5038.

OVERSEAS §$0.000 - ETS000+ Free Papori
Emplayment, Box 5730-AW, Lighthouse Paint, FL 33074

AUSTRALIA WANTS YOUI Big Pay! Transportation! New
Employment Handbook—S53.00. International, Box 5730-
AW, Pompano Beach, FL 33074

GUARANTEED Work! Honest/Legelimate! Azsamigla prod-
ucls at hodme (90d4) GA6-3634 XTO30.

5329 .52 Weekly Assembling Our Products Al Home. 1-800-
(415] 432-2514 [Message)

WORK DIRECTLY WITH
REGISTERED FATENT ATTORMEY

;

INVENTION and 148 PAGE BROCHURE invoducion o
Inchustry, Marksting Fians, Cversaas Production, Protolypes and
Potsarch Randly Asdabde. Moo spiciilitng i Copyrights and
Tademarss -LESS THAN OME HOUR FLIGHT TIME TO US.

Fichard L, Miller, 12 Parkside Drive, Suite-M, Dix Hills, H"l"
11748-4879, (516) 435-4343

PATENT IT ECOMOMICALL Y1 Free details. Licensod sinca
1858, Aaner Associales 2008 Fondulac, Richemond, WA

3

INVENTORS! Can you pateni and peodit from your idea?
Call AMERICAN INVENTORS CORP. for free indormation.
Serving invenrors since 1975 1-000-138-5858

INVENTIONS, idaas, new products. W submil to industry
Call 1-800-268-1DEA

ACCUSEARCH Specialires in Thorough, Promgl, inas-
pansive Patent Searches. 1-B00-989-5408,

SERIOUS Inquiries, call Davison B Asace ales lor develop-
mind, patonting and licensing assistance. Free information.
1-800-ETT-5382

INVENTORS- Eureia Solutions Intemational Gets Aesults
of Your Money Back! Call 1-800-885-3255 For Free informa-
iy

FREE SAMPLE! OPPOATUNITY SEENERMLM NAMES.
WRITE'CALL 1-{800)-528-TO60. VENTURE-LP, BOX 338,
RAVIERA, AT 442

INVENTORS: I you hawe an invention for sale or licanse,
write for froe booklel axplaining how we can halp you
Kessler Sakes Corp,, C-8=IW, Fremaont, Ohio 43420

fessional Patent Developmeni Enginoer, LS. Paten] Difice
Formar Examiner. Manufaciurers Respresontative, Suite
3815 PM. Woolwarth Bldg.. New Yark, NY 10279

INTERNATIONAL Spociallms—Amenca's Technology
Biore, A2 Box 48, Herrin, llinois 62948, No charge 1o
inveniors

REAL ESTATE & FARMS

LISTS! Many Cabegories, free detaits, SASE DeCou's. 16
Cwegon, Trenton. ML), 08810

BUSINESS SERVICES
DUR NEXT AVAILABLE ISSLUE:
NOVEMBER 1907
ORDERS MUST BE RECEIVED BY
SEPTEMBER 5TH
ON SALE DATE: OCTOBER 15TH

AMERICA'S MOST SUCCESSFUL HOME BASED BUS-
NESSEST Annual Report (T08) 9740034

COVERNMENT HOMES from 31 (U repasr). Delinguent Lix
propery. Aepossessions. Your anea (1) BO5-B87-8000 Ext
GH-20024 for current repo it

MAKE RAubber Stamps Highly Profilable Free details
Stamper, POB 22809 (GX), AX Tampa, FL 2822

REAL ESTATE FOR SALE Hunting & fishing retreats,
lakm & river comips, all types of wildemess properties . Call
or write for our MEW FREE CATALOG showcasing thou-
sands af real eatale values nationwide! UNITED MATIONAL
REAL ESTATE, 4700-PM Belleviaw, Kansas City, MO 64112,
Ph: Tall Fres: 1-800-099-1020.

PRINTING PRESSES, RUBBER STAMP
OUTFITS

RUBBER stamp supply calalog. $1.00 deductible first
onder, Siar Stamp, 1720 M. Marshlisld, Chicago, 80622

NORTHERN IDAHD, 5-10-20 ACRES. Beautiful Northwest
forest and lpke couniry. Munting, fishing, recreation, meire-
menl. FREE brochure. MATIOMAL ASSOCIATED
PROPEATIES, 1111-ME Sherman, Cosur dAlene. ldaho
B3614. |206) BE4-8161

ARKANSAS - FREE CATALOG. NATURAL beauty. Low
taxes. The good life for familes and retinement. Frzgeralo-
Désan Realtors, PO, Box 237-P. Boonaville, AR T2927. Call
todl-iree (BDO) 432-4505 Ext B41P

APPRAISE YOUR HOME! Lower overassessments Gt
marsmum sales price. Complete manual. 1-206-258-6812.

FREE CATALOGS-TEMMESSEE, WEST WVIRGINIA,
Homes, Land, Businesses. Plaase Specify State & Proporty
Praferrad. COUNTRY NETWORK, Box 368FM, Gainesville,
MO 65655-0368. (417) 6784632

SLASH PROPERTY TAX BILL. Legal Easy. FREE informa-
tion, Monroe Associabes, 180 Allen Aoad, Dapt. | Suite 121
North, Atlanta, GA 30328

BARCO Type Founders, Type and Rubber Stamps cata-
kogue. Mail 5200 retundable on tirst ordes. P.O. Bax 1011,
Bansenvilla, 50106

TYPE for printing and starmps. Catalog §2.00 deductible.
Quaker City Type, ALD. 3, Box 134, Honeybrook, PA 15044

GIFT SHOPPING

NITEWRITER PEM. Lights up when cap is placed on top.
Perfect lor wriling in the dark. Barteries, bulb, extra carridge
included, UNCOMDITIONAL GUARAMTEE. 5895 Jaykay
Marketing, Division PM2, 45-84 The Donway West, Suite
&30, Don Mills, Ontario, M3C 2E8,

QUALITY GIFTS for all occasiona. Good value, UNCDMND-
TIONAL QUARANTEE, 51.00 tor termowus calalog, refundable
with st purchase. Jaykay Markating, Division PM1, 45-8A
Tha Doevsiay West, Suite £30, Don Mills, Ontario, MIC 2E8.

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

GOVERNMENT LAND OPEN TO CLAIM, 20 fo 40 acre
Iscations available lor $20 government fes in Alasia, Aniro-
na, Arkansas, Calitornia, Codorada, Florida, |datw, Louisi-
ana, Mississippl, Montana, Mevada, New Mexico, Oregan,
Utah, Wyoming. For complete instructions, maps. filing
forms. and wlephone helpline sand $20, or for mome informa-
tian sand $3. Public Lands Talke, P.0OB. 2045.X, Por Angeles.
WA, 88362

FREE protection forms and nlormation kil Atfilished
Inveniors Foundation. 1-800-525-888%5,

14 POPULAR MECHANICS

REPOSSESSED & RS FORECLOSED HOMES avaliable at
befow market value. Fanlastic savings. You repair. Also 581
badioul propertes. Call (B05) BB2-7555 Ext. H-1706 for repo
list your area

HIGHEST CASH for Gold, Jewslry, Gold Testh, Rings,
Diarmonds, Walches, Sdver, Plalinum. Mail Articles Today.
Frea gitt with Inlormation, Chicago Gold & Precious Metals,
10 South Wabash. Depl 158, Chicago, 60603

TAKE ND CHANCES. Daal with aldesi, most neliable firm
in old gold business. Establshed in 1934, We buy Gold,
Siivar, Platinum, Dtamonds, Highest Cash Fres Informa-

BUYING Gold, silver, Torklift contracts, sitver scider, goid
and sived coins. G.F.. RGP, goid plated elecironic scrap
and eyegiass framas. AL Refinars, B52 Myrtls 51, Elizabeth,
N 07202 B08-153-5048.

{Continued an naxt page)




CLOCKS, WATCHES, OLD GOLD,
JEWELRY
from

CASH PAID for Gold, Dismonds, Jewslry, Watches,
Schaol Rings, Dental Gold, Platinwm, Siver, Broken Jawsbry,
collectibles, etc. Free information. Matro Gold, 1243 Weat
Broad, Falls Church, Virginia 22046 1-703-534-8585,

ROLEX Raplica Ladies, Mans, President. Quarts Automal-
iz Divars Mary More, Best Prices. Flashid Imports B18-T80-
2350, B1B-TE3-2028,

EXPAND your businass by adertising your produat in this
space for only 3845 a word, Bip-code Ires; 550,00 will gree
¥ou1 & bold centersd haad-line. ¥ our oftes will reach 8,000,000
readens & month! 7% of our sdvartisers thal you sée on (hess
pages are repsalens, so lhe msgazine must ba waorking Tor
tham. In sddition our readers are do-it-yourseliens, sail-conli-
danl sell-starters willing 1o commst themselves in any worth-
while endeavors. Feach out to these groups with your fran-
chise opporuniles and services. Send your ad to; Popular
Machanics Classified. 204 W. 5Tth 51, New York, MY
ome

PLASTERCRAFT ... Profitabls Homa Businsss 3000
Malds Available Dthlb.l.-j'rrl-fh E251C Menipark, Mantor,
Ohig 44060,

FREE information Starter & Altarnator Rebuilding. Box
422, Saymour, TN 37865

START your own wholesale business. Free details! Nondic
Vantymes, 2017 North 2ind, Springfiold, WMinois 62702

£25.00/POLIND PAID For Scrap Alumsnum7? (Yes .. Free
Details!) Write: Ameriscrap - PM931, Alsxancria Bay, New
York 136070127

BECOME A REAL ESTATE APPRAISER. $100,000 PLUS
POTENTIAL. HOME STUDY. EARN PROFESSIOMAL CERTE
FCATION. FREE LITERATURE. B00-262-T070 DEPT. RE1IT.

$500 in ¥our Mailbox Next Week. Home Paycheck
Write: GCI Box 1430-{PMX), Woodbridge, VA 22183,

$86,0007 APPLIANCE SERVICING! COURSE, FREE ViD-
ED APPLIANCE, BOX 4410, ARLINGTON, VIRGINIA 22204

MAKE YOUR DREAM COME TRUE, EARMN 560,000 YEARLY
REPAIRING SMALL CRACKS IN WINDSHIELDS NOT RE-
PLACING THEM. CALL TOLL FREE 1-800-826-8533 (LIS
CANADA) OR WRITE: THE GLASS MECHAMIX INC., 10170
NW 47TH ST., SUNRISE, FL 33351

RECYCLE METALS. NO, NOT BEER CANS! Easy $458
weoklyl Free information. Recycler, Box 1214, Franklin,
TH 370851214

BIG MONEY REPAIRING AUTO WINDSHIELDS. Supplies
and information. Grubbs Glass Patch, P.O. Box 243,
Monticello, AR T1655. 1-800-243-2213

BUMPERSTICKER Printer. Chaap, simpla, portabla, Fres
detalis. Bumper, POB 28791 (GC), Tempa, FL 33622

$500.00 HOURLY Taking Photographs For Mel No axpari-
ence neaded. Froe Report call mocrded massage: (303 §74-
BiSE

§200- 5500 waekly - ATHOME! No gimmicks - Datails FREE]
Homeworkars-B, Box 32387, PBG, FL 3420

GET RICHI! Secrof Low smashes debls - brings Cash,
Cradit!! FREE mport!! Waalthkit'B, Box 32398, PBG, FL X320

$300.00 PER DAY for MAILING LETTERSI Details FREE)
MonsymakersH, Box 32368 Palim Baach Gardena, FL 33420

MAKE $50'HR WORKING EVEMINGS OR WEEKEMDS in
your own slectronics business. Send for free facts. MUEP
Industry, Box E31, Bromm, NY 1046810208

MANKE BIG MOMEY REFAIRING CRACKED WINDSHIELDS &
Plate Glass. Up to §75.000 yearly! Call TOLL-FREE USA &
Canada: 1-800-321-2597 for valuable demonsiration wideo
and FREE repor. Glas-Weid Systems. Box 57550, Bend, OR
9TT08.

HYDRAULIC JACK REPAIR MANUAL, CATALDG 510.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSYILLE,
TEXAS TREN-4157

PANG Tuning quickly learnsd wilh homa sludy SoUuMses.
Diplarma granted. Amercan Tuning Schoal, 17050 Telter
DOrive, Morgan Hill, Calil. 95007

FREE Brochures. Repair Air Conditioning.
Gms Healing, Ml instructions. Doolco, Inc.,
Goodnight, Daltas, TX 75220

LEARN BEAUTY SALON SCISSOR SHAAPENING. $700-
1200 Week possibie Call or write: RPM Services, IR #3 Box
2500, Bloomsburg, PA 17815, (T17) TB4-8069,

AUTD PAINTING INSTRUCTIONS. Huge profils now.

$10,00. Eaves Enterprises. POB 126, Atlantic Beach. Florida
121

1'I:HEI

SALESMEN-DIST.

MAKE EXTRA MONEY DURING YOUR SPARE TIME] Eam
wadkly commissions showing our exciting lee of Calendars,
Pens mnd other popular Adwertising Gitta. Prompt parsonal
sarvice from AMAA-1 firm. Our 82nd year. No experienca
neceasany, No investmant or Collections. Sat your own hours.
Full Time Polentinll Wiile to. Richard Lowa, MEWTON
MANUFACTURING COMPANY, Dopl. MK20T26, Mewion,
lowa 50208, 515-T92-4338

ADVERTISING SPECIALTIES, & boom indusiry] And one
that can make you $20,000, $30,000, even $50,000-up from
sales of promoisonal products o local business commisnity,
plus §1,000-up monthly in overides! Top commissions
advanced weakly. No collections, no imeniory, no deliveries.
Mo business investmant. A riskless oppartunity. Full or part
fime. You call the shots and sat your own hours. Ask for fres
prospecius and Bd-page compeditionless catalog. Tall free
phona support. Qur credentials, 97 yaars continuous opera-
tion D&B raded A1, For instant action phone Dicl Kaeser or
Frad Albrechi 1-B00-842-9700 or write Kasser & Blair inc,
Dept. P101, 4235 Grissom Ov., Batavia, OH 45103

IMPORT-Expar! opporiundy, prafitable world-wide, mail
order business from home, withoul capital. Weship plantorng
risk examinalicn. Experence unnecessary. Fres Feport
Mallinger, Dept. K27089, Woodland Hilla, Calilomia 51387

LEARN to CleanRapair FAX MACHINES. Huge new marke!
Earn $865hour. No exparance necessary. Fres dtails call 1-

$40,000 OM Y5 ACRE! Mew Hydroponics - inaxpansiva,
pleasant. practical’ Free information. Aobin's, Box 1214,
Franklin, TH 370651214

LEARN Sewing Machine Repairing. Men, Women
Lucrative Profis Gressiin Corespondence School, Box
5104, Spencer, lowa 51301

VENDING MACHIMES. Mo selling, Roules sam mmazing
profite. “Big Catalogue FREE " Parloway Corporation, 1830
PMB Greanapring Orive, Timonium, Maryland 21083

$400.00 DAILY from your islephone machinal|
Haver talk to anyona! CommTech-B, Box 32338, Paim Boeach
Gardens, FL 33420,

§1,000°8 POSSIBLE, FREE. Stamped envvelops. Progress,
Box 33248, Los Angeles, CA BO0SI.

OPERATE HOME BABY SHOE Bronzing business. Polen-
taal wnlimited! Kits, Supples. Store Displays. FREE informa-
thon, 18136553135

HOME Assemibily Work Availabde! Guaranbeed Easy Money|
Free Details! Homeworker, Box 520, Danvilka, NH 03818,

5000 Plus Monthly! From Governmen's Besl Kept Monay
Making Socred, The Disability Consuitant. Advanced Pay, Fres
Travel And More. Free Booklet, 303-T8&-1111

S507 WEEKLY “MAKING HOMEMADE BODKLETS", Easy,
Inexpensive. (Free] Information: Bookbiz. 2400E Kleindaks,
Tucson, AZ 85718

NEW! GROW EXPENSIVE PLANTE. SELL FOR 2.000%
PROFIT. Fren informiation, Growba, Box 308-MS3, Samanary,
M35 3479

TAKE PICTURES for profit Camena Veniures, Box 771,
Lamar, CO 81052

MAILORDER Books. 1,000% Profit Salecico, Box 1140,
Clearwater, FL 34617

$500,00 FROM ONE SACK CEMENTI FREE Picture Proot
BRINCO, Box 1092-M, Hesperia, CA 82345

ASSEMBLE PRODUCTS AT HOME. Many opportunites
paying High Weekly Profils presenily available withouwl
imvesiment. Wrils. Businesses-B, Box D008, Baldwin, New
Work 11510-0008

GETPAID for somathing you doand othars already do. (813)
B52-8830

GET PAID HUNDREDSS Weskly. Clipping Coupons Far
Marketing Company. Start Mowl 1-805-981-1829

"HEYER BUY STAMPS AGAINT™ Maude's, P.O. Box E23M,
Jdonsvlle, VA 24263

51804 MONTHLY Buyrsell used cars (spare-lime) FREE
Detadle. Aulonst, 507 Qak Drive, Friendswood, TX 77548

BIG PROFITS! REPAIRING WINDSHIELDS and plate glass
$70,000 yearty. Call 1-800-441-8537 for FREE details. Glass
Technology, Inc., Dept, 8P, 434 Turnar Dr,, Duranga, CO81301

14,947 HOMG KOMG-TAMWAM Products Cheap. Smad kots
Some samples free. Harbor, Box 17T19PME, Yuba City, GA
BSGE2

$£99200 From Squars Fool Plywood. (Hupge Drlmmr
Fiaaling Prood §1.00. (Refundable). Woodwin, Bridgewater.
Mass, (23242294

BUAKE 515,000 MONTHL Y1 Easy. Mo lnvestmant. MeDowell,
Box 5529-A, Diamond Bar, CA 51785,

REVEALED 250 Protiable Home-Based Businesses Frea
Dwtalls. Holz, 497 South Tth., 5t Halans, OR 67051

OUTSTANDING Mail Ordar Profits Using Publishing Fle-
print Rights. Froe Aeport] Startwells, Box 1387, Pocassat, MA
02558

PLAMO TUMING Acadermy. 127170 Garmania, Alaxander,
AR T2002. Tuning, Repalring. Rebullding,

FORMICA: Repalr Bumed and Damaged Counteriops
WITHOUT REPLACEMENT] Quick, aasy to S600/day. Changs
Countartop Colors WITHOUT REMODELING! Details FREE!

51,000 WEEKLY AR TOOL REP AIRING. instructions, Parts
and Tools Whokasale. Free Dotasls. Bow 534, Wichita Falls. TX
Teaar

GUARANTEED! §1.00 Pound From “Juniked™ Tires! (Sand
Stamp). Levielleys, A3 Box 320CE, Wildwood, FL 34785

RIS DALY “CHROME PLATING " Auto Parts. Motorcycles,
inaxpansive, sasy, (Free) inlormation: Chrome Plating, Box
2365, Waldord, Maryland 20604

LET The Gowemnimant Finance your small business. Grants!
H 1 $500,000. Froe recorded message: TOT-440-5600.

LEARN INTERIOR DECORATING. HOME STUDY. FREE
LITERATURE, B00-363-T070 DEPT. HK127,

“HELPI™ ... GET PAID MAILING BOOX ADVERTISE-
MENTS! POSTAGEMATERIALS PROVIDED. §1.00 Brings
Fasthtart pachet! Frash§tart. Sulte 572-A Main, Rancocas, M)
0aoTa

FREE Publications, T00 pages, 1891 edition. $10,000grants,
gov'l money, insider capital, credil sources, 500 incradible
businesses, sevens debis unimportant. Seenon TV - limited
offer. Call (B00) 4560-2255. Loave address, $4 charge covers
shipping.

VINYL'S whare the monay is! Prolessionally repair, recolos
fumitura, Quick. sasy. Two 520 jobs a day eams you §1.000a
month. Homes, cars. offices, restaurants. Start aaming in a
few days Details free. VIP, 2007 Montrose. Chicago B0618.

START A Millicn Doilar mail erder businass. We drop-ship
2955 best selling products, Lowest balow whelesale prices.
Immediate dalivary. Spectacular harme business opportunity
Free Book SMC, B401 De Solo Avenue, Depl 20-33.
Chatewarth, CA 913114801,

$4,000 WEEKLY halping United Sistes governmenl. Mo
experience DETAILS 1-813-620-5473.

mnﬂmrmmnrmmm HUN-

MAKE High Profil. Hot Selling Licensa Plates. Signs
Vacumagic, POB 24088 (GCh, Tampa, FL 33623

2087258-9742. Write loday to: Ronew-All, Box 9900PC,
Vancouwer, WA RBEEE

THIS IS & SCRAEENED ADH
LET Yiour Adveriisement Actieve The Sams Effect! For An
Additional $50.00 Per Adveriisement You Can Oroer Our
Sereaning Process. Same Price Applies ToAll Advertisamenis
o Mattar What Size. Small Or Langa. For Mone infarmation

EARN $500 WEEKLY muailing letters. Frow Detasis. Omega,
Bon 4308-A, West Covina, CA BATE1,

FREE LIST - “legitimabs”™ companiss offering home-am-
pileyment. {Marry chalcos ) Write: Joblist - PSS, Alandria
Bay, Mew York 13607-0250

15,000 PRODUCTS Asian Factones. Lowest Prices. Deal
Direct. Frea Raport, JHC, Dapt. PM991. B211 Mail Route,
Sinking Spring, PA 15508

BIG PROFITS! Poopie call you 1o order Groceny coupon
program, 1-800-634-8832, Ext. T2

{Continued on il P
SEFTEMBER 1991 115




BUSINESS OPPORTUNITIES
from

BUY wholesale Automotive, indusirial Supplies, Parts, law

prices. high profits. No Exparience . Details Free:
13807, Franklin Ave , Flushing, NY 11355

#1 MOMEY Maker Spare Tima! No salling! No inveniory!
Publicly documented incoms to §20.000 in seven weeks! Free
audia cassette and report reveal everything! Write: Rea!
Money, 206-KPM North Signal, Ojai. CA 83023

BALLOON SCULPFTORS MANE THOUSANDS. Home-

bassd, Easy. Fun. [Free dotads ) Balloons - PMSG1, A-Bay, New
York 13807-0280

INDOOR PISTOL CLUB - Start your own profitable niche
business. Learm from the axpants. Send iodey lor siep-ty-siep
copyrighted manual §48.95 Check or MO payable to: THE
PROGRAM oo nner Cirche Indoor Pistol Ranges of Amsarica,
inc., P.0. Box TET. Mediond, M 0B0S5-0TET

SUCCESSE] MONEY! POWER]
MOW, YOU CAN HAVE IT ALL! Free inlormation. Success,
PMED, B37 2Tih, San Francisco, CA 94121

S580 - 31440 Weekly using home computer. Profitable-iow
overhesd Freadetails Ajmons Associales, 4835M, O 'Connor,
#134-360PM, Irving. TX T5062

HOME BUSINESS that works “FREE" Merature. 1-800-208-
0912, Write: TOH, Box 2714, Honolulu, HI 36823

HOME BUSINESS Mo investment. Dwtailts, Catalog $3.00
Refundable Guaraniesd. Smith and Associates, P.O. Box
154385, Inving, Texas 750154385

HOMEMAILERS needed! S300/100! SASE: Lintal-1P8, 50
Shuman, STEX0, Maperville, IL B05E3

FREE! “CASSETTEREPOAT™ REVEALS 80°S #1 PART-
TIME HOMEBASED INCOME OPPORTUMITY! RLISH £3.00 5/
H: CSW, B82S Roswsll Ad., Sulte 617P, Atlants, GA 30350

GET RICH in Mail Ovder. Guarsnteed. Free Details. REM,
6573 Park. Montresl, Quebec H2V 41

LEARN Godd, Siver Scrap Recycling Businsss. (Free)
Information; Recycling Box 112168P, Rano, NV. BS510-1218

AMATIMNG MEW MONEY MAKING SECRETS, Exparis show
you stenling intermatson. FREE prool. Secrels. Dapt-A, Box
360, Wilmington, CA B0748-0398

3000 woekly Aepo Busmess. Details £2. Allen, Box 125,
Rihome, TX TROTA

520,000 GARDEN CROP! GROW GINSEMG. Ssll 560/
Pound. Leolands, 5712-PP Cooper Road, Indianapolia, 1M
AEME

MAILORDER OPPORTUMITY: Stan profitable home buss
riess withoul exparience or capltal. Information frea. Mail
Ovdar Associates, Dept. 785, Montvalke, b 07845,

GROW Hair 4 monbha. Mew Discovery! Box 1213-C. Makati
1289, Philippenes.

REJUVINATE dormant follicles, Mo Gimmicks. Davidson's,
3185 AMiantic, Penfld, NY 14526

MNEW NSCOVERY won't grow hair . . but it WILL cut hair
loms by ower BS5%. GUARANTEED! Mska me prove it 5000
Aslundable. McEhwrath Enginearing, 284328 Whitenar,
Cape Girardeau, MO 83701

HAIR LOSE Raport on causss and preventions. Send §7.95
1o: Mar Publishing, 820 18th 51 Suite 297, Miagara Falls, WY
14301

HAIRPIECES Save § Write Perry King, 2730 Octavia 51, San
Francisca, CA B4123

25 DALY “CHROME PLATING™ Auto Parts, Molorcyches,
Inompensive, Easy, (Freo) Information: Chrome, Dept. A, Bax
F205, Waldor!, Maryland 20804

OF INTEREST TO ALL

HOW TO GET 520,000 WORTH OF FREE FURNITURE. §5,
mix bonus plans i order before 10791, Satisfection guaranieed.
TOP, T09-26 Route 206, Suite S05FMS, Balla Mead, b DES02

HOW TO MAKE MOMEY WITH YOUR IDEAS. Mew repor
reviats how you can el pald o jus! thinking * Incieoes lips
Tow creative thinking, advice on how 1o prolect your ides and
whars o sl ihem. LEARMHOW THOUGHT DISCIPLINE CAN
CHANGE YOUR LIFE ANDMAKE YOURICH. 53, Khoury, Dept
P, 10005 Bois De Boulogne. Montreal, Cusbec. Canada.
HaM 22

FREE PRIVACY CATALOG. Cash income opporiunites.
Hiding assets. Secrelloans New identity. Eden, Box B410-PC,
Fountain Valley, CA 82728

ETOP THEFT LOSS in One Minule with Pocket Lock Strip
$4.00 Raymond E 2604 Elmwood, Suthe 148,
Rochestar, NY 14618

§1,000's WEEKLY Home based business Details FREE!
ICE, P.O. Box X77-M, Cape Cansveral, FL 32520

MOVE Afmad! 10 books in 11 How 1o start and operate your
o profitable bussness af home. Act Now! Send inguimes to.
IKE COMPANY, Business information Systems. 1541 Wes
Market Strest, Pottswille, PA 17901

ENOWCONE stands, §1000's profit, parking lots, carnivals,
beaches. Complate information $10. P.O. Box T21901,
Houston, TX 77272

SELL Mail Cvder Books, Reports—2000% Profils—Suc-
opas Guaranised, Publisher, Box X88-), Chikoquin, 0R STE24-
038

LONGEVITY WORKSHOPS CONDUCT YOUR DWHN. 4480
West Reno, #A, Las Vegas, NV 891108 T02-382-5318

RECORD VIDEOTAPES ... Al Home $5000 Monthly
Possible. Mo Pomography. Free Details. Wirte: CMS Video
Company, Dept. 17,210 Loma Square- # 163, Birmingham, AL
5218,

VIDEDQ CameraT? Emm money with i1l SASE o Video
Production, AL 6, Box 430, Pasts, TX T3460

EXNCELLENT MOMEYMAKING OPPORTUNITY] No axparn-
wnce necassary. Make your own hours, Free information. New
England Specialty, 4569 Hifiside Avenus. Hartiord, CT 0B1086.

FREE CLASSIFIED AD| Rsach 50000 proapects. MHatianal
carcubation Choose fram 40 moneymaking calegones for Ihe
highes sates reauits. Free detmlal Classibed, Bos BE4-84.
Pullman, WA 99161

HoGH Frofits With Custom T-Shirts And Caps. Transfer
machines, supplies. Press, POB 22805(GG). Tampa, FL X381

FREE DEMO VIDEQ shows amaring new, sasy-io-use

surinces. Call Paragrave
TA15 or (O] 2258300,

MHWTEMWWﬂmﬂ
Mt ti-heved Markating and choosa your moneymaker, Jaguar
Emmrprisas, PO Box 8422, Dapl 4, Santa Barbara, CAS3180.

EARN 8800 WEEKLY mailing letters. Fres Detaiils. Omega,
Box 4306-AM, West Covina, CA 81791,

PROFTTABLE Gold Foll Printer. Percnalize business
cafds, pancils, matches. Fres detads. Gold, POB 24086 (GG),
Tampa, FL 33623

“MONEY B " Lucrative! (Free Bookigt), Sources,
FM-3, Box 281332, Davia, FL 33329

LUMILIMITED incoeme Homebased, Taps $15. HH Enterprise,
20221 SW 49¢h 01, Fort Lauderdale, Fla. 32302

HOW would you like o receive 100 leiters a day, each
containing $1.007 Copy of plan and 15 formulas anly §1.00
Rush dollar and SASE 1o: ES.T, T106 Coveniry Ra. 5. E
Syracuse, N.Y. 13057

MAIL ORDER mcome from home. No inventory. Fast start.
Fres information. Lake's, 410-8 O'Connor Drive, Tomanto,
Cansda M4 230

UMEMPLOYED?T Early Aotiremant? E2000 fo §5000 per
month possibie. Fres details. 5WH, 5154 Easl 30 Place, Tulsa,
Ohlahoma 74114,

SELL YOURPHOTOS! 1 million sold annually $3.00 bookbet
feils how, Muyu, 5250 Brassvalley (P), Houston, Texas 77096
MUAKE HOMEMADE BOOMETS. |'ve enrnad §187.000 with

mine. Freainformation. Falcon, P.0. Box 5320, Sevierville, TN
ITBE4

MOMEY - 5100,000 from your cwn home. S0% not awan of
program. Aeport §14 95, JOPACA, Bow 1 7583, Smithfiald, AL
2T

FREE CATALOG! I3 sasiest ways 1o maks monay quickly
Write: Morman, Box 386054, Enid, OK 73702

FREE CATALOG 33 waysyou canearm money sl home, Stan
Smith, 110 East Hawkins 1007, Lofgwvew, Teuas TS801

PREVENT SPEEDING TICKETS Formar Cop tells all. Sand
$3.00 Cash or M 0. to: BMA, P.O. Box 1384, Wheat Ridge, CD
BDOGA- 1384

AUTOMATICALLY Traps Thousands Flies. Mo cheficals
Meat. Can las yasrs, OMLY $12. Tropical Plastica. P.O. Box
3400, Hisleah, Fla. Z3013

REMMSC OVERIMG AMERC AN INGENUTTY!. V. Atanasolf
inwentor of the first electronic digital computer, and offe:
Ametican nganuity Hall of Fame mambers shang theit
personal fales of struggle and tHumph. Oroer & 25 minde
video, $3.95 Fostpaid. Coors American Ingenuity Hall od
Fame Mail Number BCI20, Golden, SO 50401

FREE REMINDER SERVICE! Ever fongotien a close Iriendor
ralatren’'s birthday 7 This service insures you won 't Wite: THC
PMICS, 1533 Quarry, Virginia Beach, YA 23454,

TOOL BAG-Canves, Hoavy Maetal Tipper. Camoufiage,
white, army grean, Sxfix 10-513.95. HUP Enterprises, Box 5TH,
Harth Salem. NY 10660

EARTHOUAKE DETECTOA. Detects magnitude 2.0 or
grealer. $5.00 plus 52 50 shipping. Hart Innovations, JTE2
Mosswood, Lafayaiie, CA G4545-3533. REALLY WORKS!

DAUG AAID SEITURES: Buy Dirt Cheap| Cars, houses,
boats, compuiers: Saizures, Box 4305-A, West Covina, CA
s

5200 - §500 WEEKLY, Assernbly - clerical homework. 151TF
Wilmot, Tucson, AZ B5T12

EARN Big Money on Governmant Surplus. Bookled shows
hiow and wihens bobuy. 5275, Prizem, 50 Brewery 51, Box BBSS,
Mew Hawen, CT DB532-0848

WHO ELSE WANTS TO WIN CASH, CARS, CRUSSEST?
Easy! Fun! Fres Details: Fresdom, Box 15363, Bayshore, MY
11706

START your own businesa Unlimied incoma Potenthal:
Writeto: Aaymond Basb, 1 TE0 Verlin Ad.. Green Bay, Wi 54302

ADVERTISE FREE tmlevision, redio, magazines. Begin
immadiately_ instruections, names, numben, addresses. Ev-
erything included. §4.00 SASE Success Dsinbuiom. 4022
Easi Groanway, Suite 11-158, Phoanix, Arizons 85032

YOUR ANEWERING MACHIME can mahks you richl Amazing
recorded mastags riveals detmils: (B13) BEE-849T, anytima.,

QAN Financial indepandence doing somelh;ng you and
others already do. Unkimited Income Opportunity’! Wite
Eline, B55{F) Biair, Bathisham, PA 18017

START MOWI Succeed i YOUR own Business @ 1982, Fro
Haalth, Wealth, And Happineas, write for Fres information.
SouthTewns Books. Box 18555, Aflanta. GA 30X

16 POPULAR MECHANICS

DO YOU NEED ADDITIONAL INCOME? FREE DETAMLS!
Magabucka, 60 Horsenden Road, New Paltz. NY 12581

“GET FREE POSTAGE STAMPSI™ Hall's, P.0. Bax B41C,
Jonesville, VA 24263

mmmmwm
Secrats. Free, exciling hour cassetta: Mel Powers, No
Hollywood, Calfomis 51609

BEEKEEPING EQUWPMENT Free Catalog. Bee Farm, Route
1 Dept. 77, Moravian Falls, NC 28654

LOANS BY MAIL. Fres Application. Qustzal Co., Dapt PRIL,
Box 537, Walla Walla, WA 35382

MOMEY Problems? Free Book describes Losns, Cash,
Govarnimant Grants, olihar benalis, svallable lo indivdiuaks.
Write: Associstes-AX, Box D008, Baldwin, New York 11510
2008

LOANS! LOW PAYMENTS, Any purpose .. 1-800-535-
8511 (Exampia: ummwwumg
Visa'MasterCard.

BORROW 5100 - £100.000! Fast! Confidentiall Glandale,
Box 260274, Plana, TH TE026 - 1-800-444-6559

BORROW E500-5100,000,00. G8% Eligible Overnight Ser-
wice 1-B00-441-3012—24 Howa.

BORAOW $300-5 100,000 By Mailll Free Detmils! Write: THIX,
Box 1058, Clearwainr, FL 34617

BORAROW BY MAIL Get $500-575.000 Ouickly. Mearly
Everyone Oualities! Sand for Free Application. MUP ndustry,
Box 531, Bronx, NY 10461-0531

FEDERAL Loans forsmall buseness Now Avallable BOO-TT7-
B34Z for free detalls.

(Comibnud on nart page)




LOANS BY MAL

BUSINESS-PERSOMAL 5500-§5.000000. Al eligible
Quick Confidential. Reguest free application, Write JOP_ Box
430, Botking, OH 45306 Call [4197999-1338

IMMEDATE CASH LOAMS! Borrow §1,000. - §75,000
Fsgardiess of credit or incomes - No Coltaberal reguin | SAME
DAY PROCESSING. Call Toll-Fres: 1-{B00}-452-9060.

BORROW 500 - $40,0001 'Cvarmight™ on Signature. Keep
indefinilsly! Action, Box S466-A. Diamond Bar, CA 917865

FREE MONEY $300,000,000 Giveaway. Never ropay. "Ev-
eryone Eligible” MEW Bookde! §1.00 [Refundable).
imernatsonal, Box GZIT2A, Virginia Beach, VA 2362

ATTRACT WOMEN IMSTANTLY! Amazes your friends|
Pharomene miracie spry! Detalis, A-10 #290-PM, B2TBNorh
Fedeval Highway, Fort Lauderaals, Fiorida 33008

BEAT the smoking habit $5.00 SASE. JWA Promotions,
TOED PialX, Montreal, Canaca H28 2G4

COLLEGE DEGREES, High School Diploman. Authentic
Ioaking novelty. Free Catslog Dept. PM-132, National
Cartificate, 128 125h 51, Brookhym, NY 11215 (718) 768-6800
(24 Hours) FAX 718-965-3400

HUGE SAVINGS Eliminate Deabsr Markups. Frea Trial
Batteries Wholesais. Terna Arranged. Call Toll Fres 1-800-
N2 Or Write: Lioyds-PIC, Rocklord, IL B1110

FREE HEARING AID CATALDG- Save ' by maill Write:
"MoneySavers”, JBESEPM-3 Apache Plume D, Palmdale, TA

FREE Hearing Ald Calalog. All Models. Huge savings! No
salesman will call. Ahodes, Dept 311 Brookport, IL B2910,
1-B00-488-3100.

FREE Braar Pipes, Tobacco, NEW ARRIVALS
Temparary offer, Gof details. Pranson. 3675 Wilshing, #411W,
Los Angeles, 20010

CIGARS, Tobacco, Pipes, Chew. Fres Catslog. Erie
Tobacen Co. 1028 Euclid, Clevaland, Ohio 44115

MAIL Ovder Tobaceo ol your own cigareiie, paps-chew and
accassories. For fres catalog wrile: Rivermont Tobeceo Co.,
PO, Biox 2707, Owensboro, KY 42302 or call 1-800-451-6453,

PFIPER, Tobacco, Cigars, Accessories. Ower 50,000 pipes in
stock. Free 32 page color calalog. Call Carey's Smokeshop
Tall Fros 1-800-G58RIAR

INDOOR  GROWING. | Graater yeld than
ouldoors. Minsmal maintenance! §1 gets catalog and 55
Coupon. Highar Yield, 20211-P M.E Wylis Rd, Camas. WA
@8s07.

mmvwnh ww
marcisl siren. Free Brochers Gothic Arch Greenbouses
Bax 1564-PM. Mobile, AL 36833, [BO0) 628-4974)

Bax IT008, Otimwa, Ontario, Canada K1Y W0

RECIPES, COOKING, ETC.

IRAESISTIBLE PASTA RECIPES Authentic Italian - 15
minute preparation. 55 & LEASE - P.O. Box 327P, Freshold,
M. 00728

B MPRESSIVE, sasy, inexpensive appetizer recipes. $5.85.
PO, Box 11738, Chicago, |Ilinoks B0811,

CANDY 20 recipes $10.00 LSASE. JWA Promotions, 7052
PialX, Montreal, Canada H2A 204,

cormaapondence
APM, Pittsfiord, NY 14534, (T18)-588-3170

FREE| REMAILERS LIST. AGENTS MEEDED. PS, Bax
20658, Ban Antonio, TX TB229

COMFIDENTIAL Mail Rocelving. F Woridwide.
MailPost, 2421-M Praft, Chicago, lilinoss 60645 (312 G-
oo

FOOL Your Friends, Remail §1.50. Debarg, 24181, Phoanix,
AZ B50TA

“EXPERIMENTER" LABORATORY CHEMICALS
GLASSEWARE, Catalogue §2.00. Established 1953
HAGENOW LABORATORIES, 1302 Washingion,
MANITOWOC, WISCONSIN 54220

FORMULAS, PLANS, ETC.

08 PROFITABLE Formiudas! [Free List). Fessarch P9,
Box 291532, Disvie, FL 13129

PARADISE You can take & fres vacation 10 @ tropical
island and coms back with & busimess of your own. As B
Paradisa Club agent, you will ba paid lor shanng your
aupariance with others who want o gl sy 10 B secrel
wirgin isfand, This dream come true is documanted on 12
hours of video cassofies along with names and phone
numbars of Parsdise Club agents who retired 10 isiand like,
afer anly & ronthal For single men who may ba inlesesied,
ladies outrasmber the men 50 io 1. For info. send $5.00 S4H
fto: Paul Ames, Peradiss Agent - 10P, Box 218, Hannaws
Falls, NY 13647

BUYING Tungsten Carbide, Moly, Tantalum, Gald, Sibver,
Platinum 1-800-321-6814

INCREASE YOUR CREDIT - 250 Sources Mary Crarlook
CreditEmployment Problems 1-800-7T24-T853 X-809

TELEPHOME & SERVICE

BINGLE Phone, two lknes? Essily modily any phone for
usé on both lnes for Gnder $5. Send $10 (CA add salés tax)
o Tweo-fn-Ceee, Sudte 241 M. 2763 West Avenua L. Lancastar,
CA B3538

wmmmm credil ia no problem! We'll
$500-550,000.

000 TO 3100000 OR MORE OF INTEREET
1.\ "VOUR MORTORAGE. For detailed nepor send
.. L. dohnson, 4483 Tanghewood Drive,

Agage Paymenis. £3 aach or § for $10.
P.0. Box S&2974, Miami, Florida 33158,

-'rnhlllnmrmm. Band 5§10 .05 for
Wl Group, POB 35004, Philadelphia, PA

'"nﬂl up 1o 33% on any losn snd make: big
s how, Sand §8.50 for detailed manual
Consultants, 4511 Kerme Ave., Clevwaland,

bad credit free instantly, legally. Free
50 Vertura, Sharman Oake, CA 91423

INFORMATION. On anything Ferguson Ressarch
Spacialisis. 60-15 Woodside, Woodside, Mew York 11377

HERBS - Yohimbine Pau d'Acro Others Catalog $1.00
[FRatundable). “One stop cenler.” Jude Herbe, Box SE3 PM,
Huntington Station, NY 11748

HEALTH, VITAMINS

ALNT DEE'S 10 HOMESTYLE RECIPES, Hearty appeitia
ploaners, $4.00 SASE Aunt Dea's Kichens, 176 Haussaver,
Gatzville, NLY. 14068

MOTHER'S ITALIAN MEATBALL RECIPE + SAUCE. Sim-
ply debcious| $3.00 + SASE Catherine Marie, JE36-E
LaVista Fosd, #1348, Tucker, G 30084

EVER EAT DIRTT That's ona of 26 racipes {for sach letier
of tha alphabai) in & “no-cook" conkbook for kids whdar 12
$8.95, The PR Departmant, PO, Box 12578, Pillsburgh, PA
15241

THREE AWEBOME Recipes, Potato, Soup, Dip. $1.00
LSASE_ Kathy, 640 Glenwood, Hyrumn, Liah 84319

DELMGOUSFASTA RECIPES, J400 LEASE. AMY, 105
Saybrook, Esses Junction, VT 05452

BECRET Amarican Dessert Recipes: SBASE, §4.00. Myriad
Pubikcations. P.0. Box 152, Oiakcville, TT DETTE.

GARANDMA'S CARROT CAKE RECIPE. Send §6.00 mon-
oyordar lo: STEPHANE CAROM, P 0. Box 208, CHAZY, MY,
2821

EXCITE, Surprise your Date. Love Aecipes 8500 EAS Y.,
Box 124, Knob Nosisr, MO 85338

FONDUE, Autheniic Swiss and Chinese, $100, SASE
AFB, 27001 Whitcomb Ave., Livonks, Mi 48154

INTERMATIOMAL recipes B aasy unique dishes. Bax 332
Springfield, VA 32150

5 CHOCOLATE RECIPES TO ME FORI $3.00, SASE
Ambrosia Cale. 5115 Excelsior Blvd. Suite 350, 5t Louls
Park, MM 55418

WINEMAKING, BEERMAKING, ETC.

FREE! LARGE NFORMATIVE CATALDG.
Brewing, Box 1227-RE, Daylona Basch, Flonda 32115

BEER, WINE maks your own. Free catalog. quality sup-
plies, excellent fast service. Bear & Wina Hobby, 180 New
Boston Street, Woburn, Mass. 01801, 1-800-823-5422

MEGAHMAIR VITAMINE for healthy, basuliul hair $21.85
Sunahine, Box 10286PM, Cakland, CA B4E10

PESORIASIS Sufferers Discouraged T Write for Free impor-
tant information that is helping thousands. Paacal. P.O. Box
11EA7T-PM, Carmoliton, TX 75011

BETTER HEALTH. Proven Results. B5 page book explains
how you can gel results the sasy way. $4.00 + 5200 SAH
Innovative Publishing pmB1, Box 127, Lombard, IL B0T48

WORNK CLOTHING

WORK CLOTHES SAVE B0 shirs, pants, coveralls. Frae
foider, wrila: Galco, 4004 East Tis! Stresl Dept. PM-G,
Clavaland, Ohio 44105

FREE BEERMAKING BOOK-Caialog Finest Equpment,
Ingredients, Fasi Service! 1-800-852-9545. 6P, Box THE-P,
Chapel Hill, NG 27514

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALDG OF SUPPLIES. SEMPLEN, BOX 11478R,
MINMEAPOLIS, MINMESOTA 55411

WINEMAKERS - BEERMAKERS - Froe ilustrated Catabog
- Fast Service - Large Soleclion - Visa/Masiercerd - (B16) 254-
0242 - Wraus, Box TESO-L indepandence, Missouri B405

FREE CATALDG! GREAT PRICES! FAST SERVICE!
SEBASTIAM BREWERS SUPPLY. TTI0 §1 AVE., VERD
BEACH, FL 32967, 1-407-580-8583.

SEPTEMBER 1991 117




PREVIEW

New-Car Issue
A complete report on all the new "92 cars
from Detroit, plus a spy report on the "93s.

Kings Of The Hill
\We test six of the hottest mountain
bikes, on- and off-road, in a battle for
2-wheel supremacy.

The President’s New Plane
Come aboard for a personal tour of this
amazing Boeing 747 with its 85 phones,
medical operating room and the most-
sophisticated mobile communications
system in the world.

POPULAR MECHANICS (155N (0E 455 s

COMING NEXT MONTH

Mywmummm.ﬁw.mmhm Mew Y

Video Cameras

Get a handle on the next generation, which
features interchangeable lenses. Our report
puts them in the palm of your hand.

Chip On The Oid Block
Our home version of a professional butcher
block table features a heavy maple top set
on handsome turned legs.

Dreams To Go
Carmakers pull out all stops to create the,
dream machine concept cars. Here are
far-out showstoppers, plus models that
find their way into production in 1994-
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YOU CAN SAVE A
LOT OF ENERGY IF YOU
KNOW WHAT TO
I.OOK FOR IN A HOUSE.

‘| “IIHH

Tilte COOK AANLIAI
&l DEFAGS

PONVER

FVE CLOCK

You know just what youwantin a house - how many bed-
rooms, the type of yard, maybe even the color of the shurters.
But have you given much thought to what the energy source
should be? When you shop fora home, remember the advantages
ol high-efficiency electric applications, A high-efficiency
electric home uses less energy for staying warm and keeping

cool. Electricity also gives you plenty of design flexibility, so you

512 1 choose from a wide range of energy-efficient appliances.

HOME
FTeCry D
Tojmna MoM,.
Dihin 44102

COMPUTER-Eras
dotnils: Gold (PM). 1%

'I.MSEE!.HEEI Farso
Loans To $100.000.000 00. ,

And if you're building your new home, remember that build-
ing electrically costs less. Because you don't need exira piping
for gas or oil. You should also know that advances in technol-
ogy are making electric applications more efficient. This helps
conserve our energy resources, which contributes toa cleaner
environment, now and in the furure. If you'd like to know more
about energy saving programs in your area, contact your electric
utility. We can promise you itwon't be a waste of energy.

[ Z ELECTRICITY
Taking you into the future.
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