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Standard With Ford Ranger.
Truck.

It's no wonder Ranger owners

always feel so comfortable. They drive

a solid value. And Ford is determined to
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== People who build Rangers never
- !

forget that people who drive Rangers
just won't tolerate imprecise sheetmetal

fits, blemishes in the paint finish—

-
: unsatisfactory workmanship of any kind.
- \ : And even though Ford is already the
: —. : best-built line of American trucks* we

never stop asking: Can we build them
tougher? Could a fit be even thousandths
of an inch tighter?

Because we never rest, Ranger's sales
lead over the competition just keeps

growing wider**

THE BEST-BUILT, BEST-SELLING AMERIGAN TRUCKS
‘ Buckle up-together we can save lives. ARE BUILT FORD TOUGH.

\ FHEW-U72-HR3D




SURGEON GENERAL'S WARNING: Smoking
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Pt PRRCITIC BY R0 CO

EDITOR'S

NOTES

@ Perhaps my favorite magazine in the whole world (except for POPULAR ME-
CHANICS, of eourse) is Aviation Week & Space Technology. To me, this mag-
azine is a minor miracle. The amount of information it contains each week is
astounding, the plethora of detail fantastic. And there is never a typo. In fact,
I consider it the best-edited magazine in the country. And I read just about
everything. So when the opportunity to work with David M. North, Aviation
Week's managing editor, presented itself, | jumped at the chance, In addition
to possessing impeccable credentials as a journalist, North is also an accom-
plished pilot and has flown just about everything with wings. So it wasn't sur-
rising to me that he was one of the few Westerners invited to fly the Soviet
Elnjun's hottest combat jets. Even in this era of East-West détente, thisiz a
rare occurrence. Keep in mind that military aireraft are still classified secrets
both in the Soviet Union and here in the United States, To put North's invita-
tion in further perspective, the U.S. has yet to allow anyone from the Soviet
Union near any of our combat air-
craft. North was allowed to fly the |
MiG-29 and the Su-27—the two most
technically advanced combat jet
fighters the Soviets have. We asked
him to share his experiences with all
of you, and [ think you'll find his ae-
count of his cockpit time as fascinating
as [ did. It's this month's eover story
on page 39. . . . I would be the first
person to defend anyone’s right to use
public lands for the enjoyment of off-
roading, be it in a pickup truck, sport/
utility, ATV, snowmobile or dirt bike.
But I would be a fool to think that we
can allow the lunatie fringe element to
run wild anywhere they please with
high-powered machinery and low-
lﬁwered mentality. And I am no fool.
ere must be limits and controls to
rotect our wildlife and wild land.
old on. I am decidedly against the
ﬂming of F{;u{}:lic land for lﬁiauﬁd u?e
owever, | do recognize the need for
protection of the en glr:-nnment against el e
those who would wantonly abuse our land. Many see this problem as one of
freedom versus control. To me, the best solution is self-control. That's why
I'm so pleased that POPULAR MECHANICE is a founding member of Tread
Lightly!, an organization devoted to preserving the environment in a way
that would allow us all to continue to enjoy it. The whole story iz in our special
section for this issue, which was prepared under the direction of Boating/Out-
doors Editor Joe Skorupa and begins on page 73. 1 urge all of vou to read the
Tread Lightly section and join us in this very important and very sensible

cause, Till next time.

o Oldham

Editor-In-Chief Joe Oldham

Edhtorlal Administration
At 1o the Bt Trbars A Nove
Asgt. to the Editor A, Novak
Editorial

Offices
224 West 57 5t.,
New York, NY 10015

We cannot be responsible for loas of
ungolicited queries, manuscripts, or
phatos. For return, they must be accom-
panied by adequate postage.
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Atwhat point does a fender
2o from mudguard to aworkof art?

The least you can ask from any motoreycle is that it works. It starts when you want it to. It takes you
where you want to go. It gets you back home again.

A Harley-Davidson? on the other hand, has to operate on a higher level, It has to reach deeper, to go
beyond nuts and bolts, metal and rubber. And so a fender cannot be assigned to the job of merely keeping what's
on the road, off of you. It has to appeal to your eve as well as your pant legs. You'll notice that the front fender of the
1991 Heritage Softail® Classic doesn't look a whole lot different from the one on a 1949 Hydra Glide. It's not there

simply to pay homage to a day gone by. It’s there because true style doesn't age.
Which is also why vou don't see the rear suspension. The shocks are mounted beneath the bike to

faithfully reproduce the profile of the classic hardtail. As it should be.
This is The Look. A motorcycle drawn in bold strokes. This experience is as close as your nearest
Harley-Davidson dealer. It may seem less a motorcycle showroom, than a gallery of two-wheeled sculpture.
And you might never look at a motoreycle the same way again.

£1800 Harley-Davidson, inc. We care about yeu. Sign up Ior 8 Matoroyels Satety Foundmtion rider courss boday. Fade with your haadight on snd watch et for the othet person. Alwars
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Greg Lynch
Calife i s Thee Hif : Shelbwville. Indiana
John Deere 1ISH %y HenmBepe AEE -~ lohn Deere 1452
&m#m 1 . ] .' T 4 10 lawns per week

At John Deere, our walk-behinds are combs, bottlecaps and roofing nails.)
built to meet the extreme demands of those Our most popular model,
who mow lawns for a living. Which means the self-propelled 14SB, features
they're also perfect for those who don't. a 5-hp OHV engine, five-speed

They're fast-starting, easy to operate, transmission, and the added safety
and surprisingly immune to the kind of our blade-brake-clutch system.
of punishment that could only be Fie-speed 1L INstantly stops the blade
devised by a 15 year old. (In one ¥ mansmission from cutting without killing
factory test, we mow over com- fets you 8o sIow 41, engine.

i : around frees, or up ; .
mon backvard items like marbles, to 4.1 mph in wide open spaces If you'd prefer no exercise




Steve Hemenway
Uayton, Ohio

John Deere 14PB

4 lawns per week

("1 have tuba lessons. )

other than walking, our 14SE replaces the
pull start with electric ignition.

And this year, we're introducing two
new low-priced models. The 145Z and 14PZ.
They offer 4-cycle engines, easy-off rear bag-
gers, and prices starting at around $400.

See the full lineup at your John Deere
dealer. (Call 1-800-544-2122 for the nearest.)

As always, every model comes with the
John Deere money-back guarantee. If you're

*

not happy after 30 days, we'll give you your
money back.

But after all, these are the mowers pre-
ferred by people who cut hundreds of lawns
each vear.

So we're pretty sure you'll like

the way yours performs when you
cut just one every week or so.

NOTHING RUNS LIKE A DEERE.




PM HOTLINES

COMMUNICATE
WITH US

We're trying our best to make it easier for you to
communicate with us. Here are four ways you can do it.

HOTLINE PHONE NUMBERS

iar

Publisher Robert B, Dillingham

Dir. of Marketing Robert A. Schu

Dir. of Promotion Susan A. MceCorkindale
Dir. of Research Al Gillio

Business Manager Agnes P. Maillaro

Director of Advertising Brian J. Doyle
ADVERTISING OFFICES

MNew York
24 West 57 5L,
New York, NY 10019

Eastern Manager ﬁﬁhﬁ}m

READER SERVICE BUREAU

Our Reader Service Bureau is operational five days a week during
regular business hours. The phone number is (212) 649-3127, Please call
our Reader Service Bureau, nor our editors, for information on back
issues, reprints of articles, subscription inquiries, plans offers and so on. It
will save us all time,

ELECTRONIC MAIL

You can call the PM computer any day between 6 pm and 8 am [only)
Eastern time. The number is [212) 582-8369. Once you're an line, you
can leave messages for specific editors, or direct inquiries and comments
to a specific department. The department bulletin board also allows you
to share your thoughts with other readers who call in.

Mew users get an identification number and passwaord that allow you
to access the systemn. Simply set your communications software to 8 bits,
no parity and one stop bit (8-MN-1), and set the baud at 300 or 1200.
Please remember that we are not a professionally staffed, fully opera-
tional bulletin board. We're simply trying to make it easier for you to
communicate with us. So please bear with us if it takes awhile to answer
Your message.

FAX MACHINE

You can fax written mail to us if you hawve access to a fax machine, Our
fax number is (212) 586-5562 and is available 24 hours a day.

Special telephone numbers allow you to call our editors directly and ﬁg_’mﬁgﬂ
easily. They're activated once a week, on Wednesdays, from 3 to 5 pm James K. Brii
Eastern time. All the editorial staff hotline phone numbers are listed here. (212) 483141
An editor may be out of the office on assignment. In that case, no one o T
will answer, so please try again. Daniel J. Nungiata

(212) 6498143
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[f you think you have
to pay full price to get
full, rich flavor, here’s
a chance to prove
yourself wrong. Take
advantage of the
Bucks two free pack
offer. Just return the
postage-paid reply
card. There is one
catch. We need your
zip code.

Full rich flavor,
not full price.

If reply card is missing, we'll send you one if you send your
name and address to:

Free Bucks Cigarette Offer

BO. Box 6310

Broadview, IL 60153

© Pilip Morria inc. 1887

This & not @ cash afaring

Mfr's. suggested retail price

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

Kings Lights; 11 mg "“tar 0.7 mg
nicoting— Kings: 14 mg “tar," 1.0 mg nicoting
av. par cinaratte by FTC method.

By participating & thiz offer, you catity you ane @ smoker 21 yaars of Bge of
older. Otfer expires 3/31/01 or while supplies lest and is kmited io smokars 21
years of Bge or oider, Yold in Minnesota, Utah, lowa, and whars otherwise
prohibibed by law. Limit ane offer per housahald.



Flying High
The Moller 400 is another
great idea doomed to the ar-
chives of history. Mr. Moller
may have found a new way to
satisfy the basies of lift over-
coming weight and thrust
overcoming drag. However,
he must still overcome his
greatest obstacle—the Fed-
eral Aviation Administra-
tion. I recall a Mr. Molt
Taylor, circa 19708, who
teamed up with the Ford Mo-
tor Co. to put an Aerocar in
the sky and in every garage.
Mr. Taylor had already re-
ceived FAA certifieation on
the Aeroear, but when Ford
started talking about mass
production, the FAA put
them out of business.

There is some validity to
the FAA's stand. We can't
have thousands of these vehi-
cles flying around at one
time. The FAA takes credit
for making the skies safe
through air traffie control. In
actuality, the government
and the aireraft manufactur-

through economies. They
take a 325,000 craft that was
designed 23 years ago and
charge $100,000 each fora
limited production.

[ think Mr. Moller has a
great idea. [ would love to
have a 400, However, if the
400 ever reaches production,
I'll wager the market price
will be closer to §1 million
than it is to $100,000.

Good luck.

CHARLES R. HARFER
DAVENPORT, IA

The Moller 400 story was
very exeiting, but also dis-
turbing. As a pilot, [ am in-
trigued by the idea of a
$100,000 aireraft which will
perform as the article sug-
gests, This kind of price/per-
formance outstrips most of
the current aviation market
by a wide margin.

If Mr. Moller is able to get
the craft into production, he

ers have made the skies safe | -

LETTERS

will surely sell many of them.
The disturbing part was
the suggestion that the
Moller 400 would be market-
ed as an alternative to the
automobile. There are sever-
al reasons why this idea is
entirely impractical, if not
impossible.
First, the idea of peaple
flying around with only 2
hours of simulator training is
frightening. There is much
more to safe piloting than be-
ing “familiar with only two
controls."” No amount of
voice-controlled, computer-
driven gadgetry will help
pilots when their aircraft suf-
fer total electrical failure.
Second, the Moller 400
would probably be licensed
as a complex, multi-engine
aireraft. Currently, a pilot
must have many more than 2
hours of training to be appro-

priately rated to fly an air-
craft like the Moller, and 1
can't see the FAA relaxing
these standards so that any-
one who can afford a Moller
can fiy.

Lastly, the national air-
space system is already bad-
ly overcrowded, and the
FAA’s plans to update their
controller's equipment have
gone over budget and have
been delayed several times
already. The addition of
many small, fast aircraft,
flown by pilots of question-

able competence could only
make matters worse,

On a positive note, [ would
encourage anyone excited by
the article to take flying les-
sons. I've never had more
fun. As your front cover sug-
gests, anyone can fly—pro-
vided that they are properly
trained.

ERICD, PAGE
BEATTLE, WA

Your January "91 cover title,
“Anyone Can Fly The Sky-
car,” can be just a bit mis-
leading. The days when
people casually drove and
flew withow! training and
tests were when Russia was
still a Czarist empire! It just
might be difficult to convince
FAA authorities that Skycar
can be flown without full
flight training. At the least,
an owner would have to learn
the rules for sharing the sky
with ordinary planes and
copters, as well as learn to
stay away from airports and

military areas,
HARRY C. WIERSDORFER
HAMBURG, NY

As an airline pilot, I read in
horror about the Moller 400,
I wonder how an already
saturated air traffic control
system operating at near
maximum capacity can han-
dle commuters en route to
work? I think the practical
applications of this type of
device will have to wait until
we solve some major long-
term issues, namely a total
redesign of the nation's air
traffic control system. Toen-
vision even 500 wealthy eciti-
zens streaking to work in any
major urban area leaves me
with visions of aerial chaos
and flaming volantors drop-
ping on the citizenry below
after the inevitable midair
collisions. Let's not do to the
sky what we have done to the
freeway system.
RAY STARK
GILBERT, AZ

The Moller 400 would truly
be a commuter’s dream if it
would do all the things the
builder wants it to do. But it
won't. The PM illustration
shows engine-driven verti-
cally mounted fan blades fac-
ing the open front of the
cowling. These blades will
deliver forward thrust at all
times. Bending the vanes to
divert the exhaust air down-
ward will add vertical thrust,
but will cancel the forward
thrust. The airplane will not
hover, What Mr. Moller may
have designed is a very beau-
tiful, very expensive Super
STOL aircraft.
C.F. ASHMORE
TUCSON, AZ

The Moller 400 appears to be
a viable alternative to con-
gested motorways. Hats off
to Mr. Faul Moller. Please
continue to opdate us on his

CHRISTOPHER BREWER
DENVER, CO

The Moller 400 Skycar can
never fly as described for
several reasons:

First, the counterrotating
fan blades are wrong and will
blow almost nothing in the
vanes.

Second, at 420 mph and be-
low, the wing is in the wrong
position. There's too much
weight ahead of its leading
edge, and the craft will crash
at this high speed.

Third, in a straight-line
flight, the two rear nacelles
are at least 40 percent in the
shadow of the front ones.
This should not be allowed.

Fourth, the ballistic para-
chute is in the wrong posi-
tion. The Skycar's belly is too
close to the floor.

And fifth, Wankel engines
of more than 2 horsepower

r pound?

After $25 million and 25
years of effort to obtain a 40-

{Plense twrn fo page 12)

1
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mw&“mfwﬁw & Brrswick Corporation. (990

Go after thefish
and fry the competition.

For years, people driving Mercury outboards have been the first ones to the fish.
Now, the competition’s really going to get burned because our entire line has been totally

redesigned over the past six years.

You'll get a new feeling of power from every Mercury, from kickers to engines as
big as your boat can handle. After all, each one is bred from championship racine stock.
That's why three out of the last five years, the winning team on the professional walleye

circuit has been powered by Mercury.
Ifthat’s the kind of advantage you'd like to have on your side, hit the water with a new

Mercury behind you. And sparks are going to fly.

OUTBOARDS

Set The Water On Fire.



LETTERS (Continued from page i)

ft.-high, 3-minute flight is a very poor
record. Pity on the 65 people who sub-
seribed to a $325,000 project with so
many flaws.
ELIOB. CASAMASSIMA
RIVERDALE, NY

Fast Ferry

This is in response to the ferryboat Ho-
verspeed Great Britain that is being
awarded the Hales Trophy. We are cer-
tainly not against technical progress,
but taking a magnificent trophy, held in
the past by great passenger liners, and
awarding it to an English Channel fer-
ryboat is ridieulous. The ferry, which
made the Atlantic crossing in June, was
not in commercial _

its so-called breaking of the trane-At-
lantic speed record held by the S8 Unit-
erd Stafes. As far as ['m conecerned, the
United States’ 38-year-old record still
stands.

A few facts need to be lluminated: 1,
The hovercraft does not have a conven-
tional hull as does the United States; 2.
The Blue Riband/Hales Trophy was to
be awarded to passenger ships main-
taining regularly scheduled trans-At-
lantic crossings; 3. The hovercraft's feat
was a stunt—a mere publicity gimmick
designed to attract attention—whereas
the United States' record-breaking run
lessened the time one spent at sea in the
pre-passenger jet-age era.

visions. Now there's a real ship worthy
of real attention!

MAREG. CARBONARD

MONTEREY, CA

I enjoyed your piece on the SeaCat,
Hatz off to the brave souls who run the
thing. However, my mind is on the oth-
er side of the coin.

I'm a small-boat (28-fi. sloop) sailor
with 40,000-plus miles at sea and nu-
merous close calls with ordinary 18- to
2(-kiloton ships. There is no way a 5 ki-
loton sailboat is going to move fast
enough to avoid being run down by a
Hl-kiloton ship.

Anything in the mill for a small,
cheap, bulletproof

service, carried
no passengers and
didn't even have
sleeping quarters
for its B-man
crew. The trophy,
once held by such
great oceanliners
as the Rex, Queen
Mary and Nor-
mandie, was last
won by the 88
United States in
1952 and has been
a centerpiece ex-
hibit in the Amer-
fcan Merchant
Marine Museum
since it opened. It
was hoped the
beautiful trophy
would remain as a
historie relic of the
now bygone era of
the great, fast
trans-Atlantie
passenger liners.
The museum’s
board strongly
protested the ac-
tions of the new
trophy trustees
saying that their
actions violated
the intent and

PB. DON'T MEAN:

PRISON BELLHOP

transponder or
other squawker
that would set the
alarms ringing on
the bridge of the
SeaCat before it
pounced on a little
sea turtle?
R. LANCY BURN
DAUFUSKIE
ISLAND, 5O

" All-Time
Worst

When [ read the
article on 40 years
of PM Owners Re-
ports, I was sur-
prised that the
“All-Time Worst”
made no mention
of GM's X-body
cars—in particu-
lar, the 1980 Buick
Skylark. I've been
a driver since
1933. I've owned
cars from Model T
Fuords to Lincolns,
Caddys and many
others that are no
longer with us,
guich as Studebak-
ers and Terra-
planes. But the

ik ol v g

wishes of Mr.
Hales when he established the trophy
and the trust. Unfortunately, the cost of
pursiing the matter in an English court
was too great for the museum. It wasa
vase where the museum could not afford
justice. Mr. Nicholas Bachko, president
of the museum board, said that giving
the trophy to a ferryboat was like
awarding the Wimbledon Cup to a ping-
pong player. It is the end of an era.
CAPT. CHARLESM. RENICK, USMS
EXECUTIVE DIRECTOR
AMERICAN MERCHANT MARINE
MUSEUM FOUNDATION

I read with interest Abe Dane's article
about the Hoverspeed Great Britain and

In order to accomplish its feat, the
hovercraft carried no passengers, no
eargo and no vehicles. Furthermore, it
was outfitted with extra fuel tanks to
make the crossing at a record-breaking
speed. It would have never made it
otherwise,

On its record-breaking maiden voy-
age, the United States never ran its en-
gines past 199,000 of its 240,000-shaft
horsepower capacity. Put all-out, it
could do 43 knots while earrying a full
load of cargo and passengers, The ship
was designed for 48-hour conversion for
trooping and could carry & division of
14,000 men 10,000 miles at top speed
without stopping for fuel, water or pro-

" all-around, stand-
out, brass-bound worst was GM's 1980
Buick Skylark.

RAYMOND E, WATSON
HUDEON, OH

Our article highlighted the worst cars as
rated by owners who participated in the
Owners Report of that model. GM's X-
cars of the '80s had only average ratings
by their owners, but were not the worst

cars ever rated.

Rattle-Free

Your review on the Pontiac Trans Sport
paralleled my own thinking on this vehi-
cle. However, when [ read about the
rattle you noticed in the sliding door, 1

12
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decided to write and tell how 1 solved a
gimilar problem.

I too noticed a rattle coming from
what I thought was the sliding door.
But, upon further investigation, | found
that the shoulder harness next to the
door was twisted, causing the metal
buckle to vibrate against the door mold-
ing. Perhaps, this is what's cauging your
rattle.

WILLIAM K. McALLISTER
MARS, PA

And The Winnerils. ..

I read with interest “Solar Racers Brace
For World Challenge” in Tech Update.
Unfortunately, your information on the
GM Sunrayce

was one person's opinion, that's all,

In The Fast Lane

From here on Jekyll Island, it's a high-
speed, 250-mile run to Georgetown,
South Carolina. This stretch of water-
way is all pine forests and saw grass, [t's
virtually undeveloped. On your high-
speed Intracoastal Waterway run from
Miami to New York, you passed Hilton
Head Island with several no-wake zones
and quite a few signs of development,
including marinas, homes, docks and
floats. It is people like you—with your
high-speed runs—who erode the shore-
line, topple valued trees along the
shoreline, and produce swells from your

throttle for about 98 percent of the time.”
Veteran PM readers by now know that
all editors in the field strictly follow the
rules of the road. If a story doesn't state,
"we slowed down when passing through
no-wake zones,” it's meant to be under-
stood, By the way, any person who butlds
on a shoreline should expect erosion. It's
a function of nature.

Painting Woodwork

[ very much enjoyed the excellent arti-
ele on painting woodwork and would like
to add a few more tipz, Rather than
cleaning or storing used paint brushes in
paint thinner between uses, an easier
and more effective method is to wrap
the bristle section

USA standings
for our entry, the
Viking XX, and
the University of
Maryland, were

PB. DOES MEAN

in foil. Then store
the paint brushes
in the refrigera-
tor. They may be
stored for several

reversed. West- daye and remain
ern Washington perfectly usable.
University's en- I've also found
try came in second it convenient to
only 1 hour and 20 have available an
minutes behind #-ounce plastie.
first-ranked Mich- bottle, such as an
igan. The Pride of old shampoo bot-
Maryland came in tle, with a Y/yg-in.
6 hours behind the hole drilled in the
Viking XX. cap and filled with
CAROLE paint thinner.
WIEDMEYER This is handy
WESTERN when vou need to
WASHINGTON wet a rag to clean
UNIVERSITY uPdpaﬁt spatters
‘. and other messes,
R s E.L. DAHLUXD
ng LONG BEACH, CA
{}rzcen%!;f BAW & Settlrlg
odge Viper on
diaplE}* at a.I:: auto- Sun
mohile exhibit and Several times in
was disappointed recent months,
to learn that the your car testers
car is expected to have had some
gell for around negative things to
260,000, say about Japa-
This, [ was told, LOTS OF REAL PEANUT BUTTER nese cars. In fEc't,
is an estimate —_ you guys were
based on demand, even unenthusias-

of course. Once again, American car-
makers have invented the rich man's
toy. If Chrysler wants this car to be the
symbol or identification for perform-
ance at Chrysler, then build it and price
it so more people ean afford it. Remem-
ber the Mustang? I still see a lot of them
around today, and I'm talking about the
clagsics. What ever happened to build-
ing cars people can afford and still give
performance? The answer is that some-
one else makes them, not Chrysler.
JOHN COLLINS
GRAPEVINE. TX

No price has been set for the Dodge Vi-
per. The $60,000 estimate you were given

wake that make it impossible for us to
stand on our foats.

In addition to theze no-wake zones,
marinas, homes, docks and floats,
there's a bridge connecting the island
with the mainland. Just what rule of the
road did you apply to your high-speed
run as you navigated this area?

You may have enjoyed your trip, but
we along the Waterway did not.

JANE PROTHEROE
HILTON HEAD ISLAND, SC

Speed is relative. Top speed during PM’s
coastal run, when permitted, was 42
miles per hour. Perhaps a more apt de-
scription for the day's run would be "full-

tic about the holy of holies—the Honda
Accord. I'm glad at least one magazine
is finally mmmi to its senses. I've read
for years about how great Japanese cars
were. Then [ tried several of them for
myself, including the highly rated
Camry and Aceord. Neither eould shine
the shoes of a Ford Taurus. But they are
soreliable, right? Hey, my Chrysler Le-
Baron GTS has 125,000 miles on it and
virtually nothing has gone wrong with
it. S0 how much more reliable could they
be? All this groveling over Japanese
cars would be almost laughable if it did
not have such serious consequences,
ED EAFRISSEN
HUNTINGTON, NY

POPULAR MECHANICS ® MARCH 1991

13



“When you can win over
attitudes like ours with
a car like this, its got
to be good.

This one is terrific.”

—MOTOR TREND




INTRODUCING CAPRICE CLASSIC LTZ.
MOTOR TREND CAR OF THE YEAR

® Special instrument cluster featuring digital speedometer with analog gages.
= Sophisticated anrl-tuned suspension. m Highest V8 mileage in its class. EPA estimated
MPG city 17/hwy. 26. m Standard 4-wheel anti-lock brakes and
driver's-side air bag. » 3-year/50,000-mile Bumper to Bumper Plus Warranty.*

MORE PEOPLE ARE
WINNING WITH 7 -
THE . e LA

4 7 4 4

| 4 A
e L OF AMERICA
L © " TODAYSCHEVROLET

& It happens only once a year. Gathered together are America’s best
for 1991. Only to be subject to a battery of rigorous tests by "American
Motordom's™ most honored critics. Tests ranging from accel-
eration and braking to hours of on-the-road driving,
And when the results were in, enough couldn't
be said about the Caprice Classic LTZ.
“The LTZ has a level of power...no other car in its
class can match...a well-made driver’s sedan.” "...a new benchmark
ina hiﬁh—quality. performance-oriented family sedan,
destined to be an important car on the American scene.”
Caprice Classic LTZ. The Motor Trend Car of the Year,
and another reason more people are winning
with The Heartbeat of America.

it !n".l.llf.||:||i'. alter 12 months or 12000 miles, Chevriober
ris ol the GM Corp. o 1991 GM Cor. /




'TIME MACHINE

‘ 75 YEARS AGO: MARCH 1916

' Heptacycle

R - — -
The T-wheeler on our cover

‘s the brainchild of a Cleve-
mpﬂul lAr "'C]:S? ;:ITII:[| '::i:*{:':t::‘:::':ﬂler% H:;:'HL"

fancy engineering went into
MALSRENNT the contraption. While all
five pedalers contributed to
propulsion, only one could
steerian aut rlmlllh'lr-l}'lw
steering assembly linked her
hands with the twin front
wheels), The rear ol the vehi-
ele was hinged together to
[ provide independent suspen-
sion for each of the back
wheels. But the pedaling
juintet eouldn't top 10 mph
| without risking a tumhble.

LR

50 YEARS AGO: MARCH 1941

Gyro Spinoffs
For 60 years the
gyroscope had

remained a toy,
but suddenly,
the simple device
was revolutionizing
transportation. Law-
rence Sperry, son of gyro-
scope ploneer Eimer Sperry,
wan 50,000 franes from the
French government for
building the world's first
autopilot. Sperry linked four
gyvros with an air-driven mo-
tor that warped wings and
shifted ailerons on a biplane
to keep the aircraft in level

flight. To keep up with the
Lrermans, the Sperryvs were
also fitting 1.5, and British
ships with gyrocompasses
and pyrostabilizers.

Bird Dogs

Of The Blitz

The onslaught of Naz armor
in Europe and Africa drew

HOW FAST CAN WE FLY 7

POPULAR’
MECHANICS
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cillary role plavers who drove
the blitzkrieg were Germa-
ny's armored radio seout
cars, On each car, 4 frame-
like antenna—hoavy-duty
enotgh to withstand fire and
bharge through obsticles
—cigdd the sloping turret.
The seouts reconnoitered en-
emy positions and radioed
information back to the ensu-
ing panzer juggernauts.

attention to the tactics of §
tank warfare, Among the an- |

Jeep Roots

Meanwhile, Army officials
were road testing the “coms-
mand reconnaissance four-
four"—a new midget truek 3
ft. high at the cowl, powered

then by a 42-hp 4-evlinder
tractor engine. Our editors
prophesied conservatively
that the seout vehicle might
ilso “prove useful for hauling
light freaght.” I

| 25 YEARS AGO: MARCH 1966

Thunderboat
Lightning

Ron Musson had rooster-
tailed his way to 3-straight
unlimited hydroplane Gold
Cups in the legendary Miss
Bardahl. But he wanted
something better—some-
thing that would hang a left
at 100 mph. The all-new 1966
Miss B roared on a rear-
mounted Rollz that erouched
low in the hull, dropping the
bout’s center of gravity and
allowing quicker turns.
From bow tostern, the eraft
was tailored for lift—even
the propeller rose as it

POPULAR =
MECHANICS

- HUH RO

“em Wind Bandahl struls lee 2l

get wet, a hydraulic system
swung the pontoons out for
launching, then jacked up the
trailer, m

thrashed at 12,600 rpm. But
Muszon's story has a tragic
ending. Three months after
the article ran, the boat
threw a prop blade during a
170-miph straightaway sprint
on the Potomac River. It
knifed into the air and shat-
tered, killing Musson.

Trailer Sailors

In an age of wacky consumer
boats, the Trail-Or-Float
stood out as a remarkable
novelty. Two pontoons, 22 ft.
in length each, rode above a
1a-ft. trailer during road
travel. When it was time to

]
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It’s time for
your car’s
spring checkup
at Kmart.

. W. E. Larkins, manager of the
Kmart on El Camino Real in
3 - Santa Clarg, CA says that win-
dow tinting will save your car’s
inderior from fading. Shopping
at Kmart will keep your budget
from doing the same.

P il ‘-jl:r T r
= " ’-.—'E}H:. ih [A] Pennzoll Motor Ol. Quality
foc, o T TF w}g, protection since 1889, HD 30,
{ 10W-30 and 10W-40 viscosities.
S ES e 1) Limti20ts ... .. 147 ea

AH0e I ; [B] AC Delce Duraguard Oil Fitters.
4 Available in popular sizes. For many
LLS, and foreign cars and light trucks.
. AC Delco — it's like time.
i A it ool sven s o g

[C] GE Halogen Headlights. Single
<~ s HAS61, 4656 H5D01 and
370 4 e il o - Ea
w0 light or bulb H6054, HG024
, 7S and 90048P ... 9.99 ¢
\ 40 |
} N D [0] Besch Platinum Spark Plugs.
f ’ o Quick starts and top fuel efficiency.
h N\ 4-packs for many cars, vans and
.ﬁ D 53 February 24 through | Pplckups —=ue. ..o ... 1.88 =

March 6, 1991, at US.A 7mm and B sgark plup wire sas far
Kmart stores. sty £ars ot evaryey |ow pricks

- = = - e -
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Gary Theut, of New Baltimore,
M;d:lguu spemit five years
restoring his 1965 Ford Galaxy
convertible. The Chesterfield
Top Kmart on 23 Mile Road
helps keep it as nice as the day
it came off the line.

STP Auto Care Products.
Yourchoice ....... .. . 1.37
[A]0il Treatment. 15-0z. size.

[8] New Car Oil Treatment.

15-0z. size.

[€] Liquid Fuel Injector and
Carburetor Cleaner, 12-02. size.

[D] Lead Substitute. 8-0z. size.

[E] 4-Cylinder O Treatment,
15-0z. sim,

[F]8TP Son-of-a-Gun. 20-0z. size.
Helps protect and beautify vinyl,
plastic, leather and rubber.  2.97

(] STP Gas Treatment. 12-0z. size,
Helps clean carburetor. Improves
performance . . 14

[H] Simeniz Tuff Stuff Multicleansr
22-uz. siza, Effective for cleaning
vimyl uphaolstery, vinyl and plastic
floor mats. Home or car use

[1] Simoniz Non-Abrasive Liguid
Wax. 16-0z. size. Non-Abrasive
Paste Wax. 14-02. size.

Your choice

= = e e e e o B e O N
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-a Car-Care Tips»
Remember, a car cover should
mever be left on for more than
@ month unless it’s con-
structed from a breathable
fabric. Otherunse damage to
the paint and finish car occur,
If waxing your car sometimes
leaves hard-to-get-at wax
deposits around antennas or
door handles; use a colion
stwah to remove and clean,
This will lewve & uniform
shine without e unsightly
wihite streaks,

Kraco Floor Mats. 4-pc. plush
carpeted mat set. Twin front and

d rear with rubber heel pad. Assorted
colors. Model KM304 . 12.97

[K] 72-Spoke Chrome-Plated Wheel

Covers . 10.00 =
ABS Plastic Wheel Covers
..... 5.00

14" or 15" sizes.
Tiee mat Included.

[L | Poly/Catton Car Cover. Medium

and large. Protection from rain, ice
andsnow ... .39
XL convet 42.00

[M] Mylon Car Cover. Medium/large

Protects your car in summaer, winter
or storage 19.00
XL mylan car cover 22.00

[N] Allisen Ultra Plush Seat Covers.
Plush fabric provides soft comfort
and perfect fit, fit most high- and
low-back bucket seats and bench
seats. . .. ... 19.88

The guality you need,
the price you want.




The sounds of
spring and savings
at Kmart.

[A] Jensen AM/FM Stereo Cassette
With autp reverse, seek, fader and
presets. Automatic program control.
Model CS4500 . .. 119.00
CS2500 AWM steven catseis. Seek

tning and t-station preset . 99,00

[B] Audiovax AM/FM Deluxe Cas-
setie Stereo. Electronically tuned,
sleren cassette and quartz clock.
Model Ave52. .. .. 89.00

AMF 75O 40-watt graghic
poyusalizer! amplitiar 24.00

[C]Xraco AM/FM Stereo Cassefte.

With 3-band graphic equalizer and

soft-touch presets. Model ET 1080
er....... 89,00

== 0 = = 0= = == = = =

e e

= = = F

== = = =

KP#A-300 amplifier 500 watts par channal
64.00

[D] Cobyra Underdash CB Radio
Compact with squelch, digital read-
out, LED signal meter and instant
emergency Channel 9. Model C20
il 49.00

[E| Whistler Radar Detec-
tor Compact, full-feature
detector with highway/
city mode, “puise pro-
tection.” Model WHTS0
¥

biot mvastabis in CT and VA

Radio s CB antenaas svailabis
at everydey low prices

KMART" ADVERTISED MERCHANDISE POLICY
et frm tesn 15 & huve reery advericmd o dhich
o duriheses: 1| 8 atesriand fem & ol podata b -
e s by b rseey re gy e il bl @ Ram
ok on mgue or Sy erhandees (ofe T s
hﬁm‘mluamnﬁuhmmrmm-
vl i W ek e B D0 R Ty T 0 T
i T T e

- S e e e e
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On sale February 24 through
March 6, 1991, at US.A
Kmart stores -
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TECH UPDAIE

News Of Tomorrow’s Technology Today

Air-P
ESSINGTON, PA—Hang-
ing from trolleys that race
through guide tubes 35 ft.
above the ground, an aerial
train could zip from station to
station while hugging the
curves of existing railroad
rights of way,

Conceived by helicopter
pioneer Frank Piasecki,
these AjirTrains would be
driven by ducted, variable-
pitch propellers—without
the heavyweight traim aquip-
ment normally needed to
press wheel against rail,
Braking iz achieved by re-
versing propeller piteh.

Overhead, the 10-wheeled
tubeway trolleyvs waould roll
along five rails, arranged ina
nonderailable configuration,
Sinee the rail system doesn’t

rely on friction to generate
movement and stopping
power, the cars can weigh as
little as a fuselage. The en-
tire tubeway strueture can
thus be lighter and cheaper
toconstruct,

To Keep pussengers com-
fortable at high speed, an
active suspension anid aeroe
dynamic canard surfaces
would compensate for any
bumps in the overhead
tubeway. And the strut that
links car with trolley would
swing on a hinge, banking as
the ear hit cuirves.

Mixing proven wheel-on-
rail and aireraft technol-
oies, the AirTrain may be a

Ediica- Adye Chane
Assstand Editor Greg Pape
Conmburoes ke Filicem, Wil S

El Train Would Hit 300 Mph

cheup alternative to magnet-
1e levitation for our next
generation ground transport
system, Plasecki sayvs.

Prop-driven AirTrain cars, each
carrying 90 passengers. follow
contours of 20th-century rail
lines at 300 mph.

Highlights This Month

B Robo-Copter—PFilotless chopper hops

from ship's deck.

B Mechanical Marathon—Robots hold
their first Olympic Games.
B Smart Suits—High-tech tailoring for

Moonwalkers.

B ATF Shootout—Future fighter
prototypes duel for the title.
B Air Brakes—Retrorockets soften

chute landing.

B Mussel Machine—Swimming robot
tackles pesky zebra mussels.

POPULAR MECHAMICS ® MARCH 1991
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Israel’s Unmanned Helicopter

JERUSALEM, ISREAEL—After
pioneering in the use of unmanned
aircraft for military missions, the ls-
raelis have now taken the next logical
step—an unmanned helicopter for na-
val-reconnaissance use. Named Hell-
star, this newest member of their
remote-control fleet has been under-
poing flight tests since last summer,
Carried aloft by two 20-ft.-dia.
rotors, the 10-ft.-high drone will fly

s | ECH U PDOAT F

over-the-horizon target-acquisition
and missile-aiming missions, freeing
up manned choppers for rescue and
attack jobs, Hellstar's compact fuse-
lage enables launch and recovery
aboard ships as small as 400-ton fast
attack craft, such as Israel's missile-
carrying Aliya- and Reshef-class ves-
sels, The eoaxial rotor assembly
provides the stability to hover on
automatic pilot in gusty maritime

4 Test vehicle without fairing [far
| left] bares transmission housing

conditions,

Israel's navy plans to wire
the vehicle's control systems
directly into bridge combat
information centers and run
Hellstar missions without
adding personnel to vessels.
The drone should also allow
deck space now taken up by
large helicopter platforms to
be used for extra guns and
other equipment,

Hellstar (left] undergoes trials.

and avionics.

See-Through Semi-Sub

SAN DIEGO, CA—Capital-
izing on interest in under-
water tourism, a semi-sub-
mersible ship with transpar-
ent subsurface pontoons is
scheduled to begin service
this month.

The 56-ft. Maui E-Ticket
has the only semi-submers-
ible hull design approved by
the U.5. Coast Guard. It will
ply its trade off the Hawaiian
island of Maui. Forty-four
Semi-submersible Mawl E-Ticket

features see-through pontoons
for underwater viewing.

passenger: will ride in sub-
merged pontoons paneled
with acrylic windows. The
ship has a 6%-ft. draft.

The craft's three engines,
two of which reside on the
passenger pontoons, are fit-
ted with large exhaust muf-
flers, sound insolation and
antivibration mounts. Mean-
while, 10 kilowatts of under-
water lighting illuminate the
maring environment.

A sister ship will go to sea
next year at St. Thomas, Vir-
gin [slands.

Surrnd Sound

Ty "

AR FORCE PHOTD

For Pilots

WRIGHT-PATTERSON
AFB, OH—Three-dimen-
sional sound may provide a
way of getting vital data toa
fighter pilot already over-
loaded with displays,

Air Forece researchers are
measuring the human ability
Lo pinpoint the direction and
distance of sound. To that
end, they're placing subjects
in a geodesie frame outfitted
with 272 loudspeakers. Upto
15 speakers at a time can

electronically around the
sphere to mimic the roll rate

Geodesic 14-ft.-dia. audio
sphere with 272 speakers is Alr
Farce's testbed for 30 sound.
of an F-16,

Should 31 sound prove a
viable medium, engineers
plan to build a human-scale
sound sphere into a helmet,
The device might give third
dimension of data to air traf-
fie controllers, who currently |
must eye 4 2D radar sereen to
track planes that move in |
three dimensions, In addi- |

emit audio, which ean surge | tion, information carried by

3D sound could help a blind |
person navigate,

More Tech Update on page 20)
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| Moonsuits With Smart Heads
HUNTSVILLE, AL—Two |

independent designers have
developed a moonsuit that
| could plug directly into
rovers and other devices to
Five astrondauts voice control
over the machinery,

Key to the concept is the
combined helmet-upper tor-
so unit. This headpack not
| only incorporates command
| and control hardware but

also features in-helmet flat-
sereen data and video dis-
plays. Roomier than current
bubble-shaped helmets, the
unit has a flat-faceted face
mask for better visihility.
Two plugs near the waist
allow interface with Moon
machines, and midtorso
structural extensions can
shift the weight of the suitsto
external machinery.

Griffin-Hudson moonsult undergoes testing [above left], Sulted
astronauts [above | would plug into rocket-powered lunar hopper.

Instead of donning the suit
piecemeal, the astronaut
climbs in through a single
rear hatch, a feature which
keeps abrasive lunar dust

away from the suit's joints.

The suit's creators have
built an engineering model
and are continuing hardware
trials.

GE PHOTD, GEMERAL DY NANICS PHOTD

The Envelope, Please...

EDWARDS AFB, CA—The
test flights are over. The
data are in. Now the Air

Force must pick its fighter of |

the future, a decision
at this writing that's sched-
uled for April 30,

All last autumn, four pro-
totypes—two apiece from
competing teams Northrop-
MeDonnell Douglas (YF-23)
and Lockheed-Boeing-Gen-
eral Dynamics (YF-22)—
showed their stuff over the
Majave Desert. Each has

eruised above Mach 1.4 with-
out using afterburners,
thanks to twin powerplants
that deliver 40 pereent more

thrust than F-15 engines of
the same weight. Pratt &
Whitney and General Elec-

tric are vying for
the solo engine con-
tract for the planes,
and so far, General Elec-
tric's engine seems to
pack more punch.

The planes also demon-
strated high-angle-of-attack
maneuvers and low-speed
rolle, with the YF-22 using
its thrust-vectoring paddles.
(Obzervers have noted that
the YF-23 appears faster and
stealthier, while the YF-22is
more of a high-maneuver-
ability performer. Yet nei-
therof the teams is willing to
second those conclusions.

}PHOED
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{More Tech Update on page 22)



PASSPORT

“Nothmg else even comes close”

That's how BMW Roundel Magazine
described our new ESCORT radar
detecior. And for good reason. Totally
redesigned, it sets the perfformance
standard against which others try to
measure up.

In fact, all our radar detectors have
earned reputations as the world's
finest. Road & Track called us the “in-
dustry leader in detector technology.”

These are the best engineered,
best built, best performing radar
detectors you can buy. Also delight-
fully easy to use. Just turn them on
and drive. And relax,

Buy direct from the experts.

We design all our own detectors,
from the ground up. We build them
in our Ohio factory. And we only sell
them directly to you.

Call us toll-free, day or night, and
talk to someone who really knows
radar detectors. Not a salesperson
selling hundreds of different prod-
ucts, from dozens of manufacturers.
And if you order before 6:00 pm
(Eastern Standard time), we'll even
ship the same day.

PASSPORT
Pocket-size
at a greal price.

The very first radar detector to
combine high performance with
compact size, PASSPORT is the one
that everyone has tried to beat.

But “they all fall shom of
PASSPORT's benchmark design and
overall perfformance package,”
according to BMW Roundel

“PASSPORT is a winner,” says
Car and Driver, “You won't go
wrong with its robust construction,
superb ergonomics and well thought-
out audible wamings.”

More than one million drivers
depend on PASSPORT. Now you can
00, at 2 new low price,

ESCORT
The performance champion.

The original ESCORT revolution-
ized radar detector perfformance. The
all-new ESCORT takes another
quantum leap forward, bringing vou
protection superior to all others.

Longest warning time. The
secret is Digital Signal Processing (DSP),
the same advanced system used by
military radar to spot enemy aircrafi.

ESCORT picks up radar signals —
even distant “instant on” radar —
fanther away than ever before possible,
It uses DSP to sample those signals,
50,000 times a second, and analyzes
them with its on-board computer.

Result? A dramatic increase in
warning time — as much as ten
seconds. Precious extra seconds that
give you time o react.

Big performance. Small size.
The metal case, finished in non-glare
black, is small enough to mount
unobtrusively on windshield or dash,

SOLO
The first radar detector
designed for travelers.

LUntil now, it's heen a hassle to
enjoy high-performance radar
detection when you traveled and
rented cars. But now there's SOLO,

No power cord. Unlike any other
detector, SOLO is self-powered. There's
no dangling power cord. Just clip
S0OLO to your visor and switch it on.

SOLO is small enough to carry in
your shirt pocket. Iis magnesium
case weighs a mere 5: ounces, In

—

your car, it's next o invisible, And it's
so convenient you'll never drive
without it.

The secret of SOLO's self-power
is that it uses only 2% of the power
required by conventional detectors,
o give you 200 hours of protection
on a single 9-volt hattery.

Yel it's as sensitive as a cord-type,
with all the advanced features of the
original ESCORT and PASSPORT.
And it maintains afl its radar warning
power over its entire battery life.
SOLO is even smart enough (o turn
itself off if you forget.

MONEY-BACK GUARANTEE
Call us now to road-test the radar
detector of your chodce for 30 days.
If you're not completely satisfied,
return it for a full refund, including

shipping.

Order today — Call toll-free

1-800-543-1608

Cald 4 bewars, 7 s o week
Major Credit Cards Accepted

SOLO $345
ESCORT $295
PASSPORT $195

[y esbiberiits aidd 5.5% . Prices higheer in Canada

Standand shipping dnd handling is $4 50
oo oveemagtul chelivery bs aradlable for $14.50.

CINCINNATI
MICROWAVE

The World's Finesi Radar Deteciors

Cincinnati Microwave
B Department H06H31
(me Microwave Flaza
Cincinnat, Chin 45249
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Parachute
Brakes

NATICK, MA—Sweeping
in low under enemy radar, a
cargo plane must unload sev-
eral tons of matériel. Yet at
such aslim altitude, the para-
chute may not deploy in time
to cushion the impact.

The Army is addressing
the problem by developing a
platform that's equipped
with retrorockets to deceler-
ate plunging payloads.

Once out of the plane, the
platform will caleulate its
own descent speed by contin-
ually firing a laser at the

prer—T ECH UFDATE e—

ground. A miecroprocessor
will determine the correct al-
titude to fire the rockets, The
aim is to slow impact velocity
to8 fi. per second.

The platform will handle
weights between 2500 and
30,000 pounds, and operate
aslow as 300 ft. above ground

level from planes flying at
130 to 150 knots. Individual
system components are cur-
rently being tested.

ITHACA, NY—For the past
three years, zebra mussels
have been playing havoe with
America’s inland water-
ways. Theinch-long invaders
from Europe have colonized
intake pipes of electric
plants and municipal sup-
plies, choking off water flow,

But utilities, along with §

Cornell University engi-
neers, hope to fight back
with remotely operated ro-
bots armed with waterjets.

[

VERTICALI
LATERAL
THRUSTER

FOREIAFT
THRUSTER

TV CAMERA

~\LIATERIET

i ROLLBAR

LIRAERLIC AL

A likely candidate is the
Hyball—an inexpensive,
ecommercially available robot
nicknamed “the swimming
eveball." Outfitted with
tracks and a miniature wa-
terjet, a Hyball could clean
out pipes too narrow for scu-
ba divers (who currently
scrape off the mollusks with
putty knives).

Cornell iz testing the de-
viee's ability to maneuver
through mussel-bound pipes
off the Niagara River.

Rolling on midget tracks, Hyball rigged for
mussel fighting blasts mollusks with waterjet.

Swiss Take World Solar Title

ADELAIDE, AUSTRA-
LIA—An elegant, wing-
shaped design executed in
Kevlar and carbon fiber by
Switzerland's Biel School of
Enginecring has won the sec-

ond running of the World
Solar Challenge.

700

“ 4

CET R

After hot-footing it across
1900 miles of Australian out-
back at an average speed of
40,7 mph, the car finished
nearly 9 hours ahead of the
next competitor. Average

gpeed was just

short of the

41.5-mph record set by the
General Motors Sunrayeerin
the first Solar Challenge in
1987.

Japan's Honda team took
second place, averaging 34.1
mph. Next came the Univer-
sity of Michigan's catamaran-
shaped Sunrunner, victor in
the GM-sponsored Sunrayce
USA held last July.
Sponsored by Switzer-

land’'s Swatch watch com-
pany, the winning Spirit Of
Biel-Bienne Il incorporatesa
new type of silicon solar eell
etched with a laser to in-
crease surface area. The
technology promises to make
future solar racers cheaper
to build than past entrants,
which relied on difficult-to-
fabricate gallium arsenide
crystals.

Sleek shape of Spirit Of Blei-
Bienne Il evolved in Swiss Alr
Force wind tunnel.

More Tech Update on page 24)

PMILLLISTRATION BY ADOLPH E. BROTMAN
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Instant Chem
Shelter

NATICK, MA—The mobile §

medical shelter has always
been a battlefield necessity,

and never more so than today |
with looming threats of
chemical and biological war-

fare. Now, Army engineers
are developing a quickly de-
ployable battalion aid station

capable of withstanding gas -

or germs to replace outdated
Vietnam-era shelters.

Four soldiers can erect the
shelter in less than 20 min-
utes—unrolling the Teflon-
coated Kevlar shell froma
HMMWYV vehicle, inflating
neoprene-coated support-rib
tubes and setting up the air-
lock and environmental con-
trol gear. Each shelter

TECH UPDATE

covers more than 300 sq. ft.,
and two together form a
more stationary divigion

clearing station.
The new shelter isn't
scheduled to be operational

until 1985, but rush produc-
tion for Operation Desert
Shield is being considered.

Newtsult thrusters enhance
diver mobillity in hard-shell sult.

Underwater
Jet-Pack

NORTH VANCOUVER,
CANADA—Engineers con-
tinue to blur the linie between
diver and submersible, For
example, designers have
added a propulsion system to
the Newtsuit—arigid, multi-
jointed diving suit that per-
mits 1000-ft. plunges without
decompression. Consisting
of four strap-on thrusters,
the setup enables divers to
“fly" from place to place un-
derwater. The next-genera-

tion suit may even include a

hard cocoon to enshrowd low-
ertorso and legs,

Robots Go For The Gold

GLASGOW, SCOTLAND
—They might not give Carl
Lewis a run for his money,
but more than 60 robots rep-
resenting 12 nations gath-
ered here last September

and competed gamely for =

honors in walking, climb-
ing, javelin tossing and
other events.

Researchers at the Tu-
ring Institute organized
the Robotic Olympies toal-
low more than 100 mechani-
cal and electrical engineers a
way to gauge their own prog-
ress in the field.

The overall winner was a

T
"

Japanese entry called Yama-
bico, which also won the gold
medal in wall-following, But
there were some surprises.

A 14b6-year-old Japa-
nese automaton with
wooden gears and clockwork
machinery upset two modern
robots in the javelin throw. A
favored British wall-scaler
named Robug 11 was disqual-
ified during a playoff for the
bronze medal because it

barged out of its lane and be- |

gan climbing on top of its

Two-legged and 4-legged
walkers [left and above | won
goid medals, while Robug Il
[rigit] lost the wall climb afver
fouling its opponent.

k3

held inJapan.

Russian competitor.
Specialized entrants vied
in a catch-all eategory ealled
“behavior.” Genghis, a di-
minutive robot designed by
the Massachusetts Institute
of Technology, captured the
gold medal by crawling over
telephone books that are
twice its height. Genghis
narrowly missed winning a
second gold in the more-
than-2-legged walk,
edged by Penelope, a tet-
¥ rapod from the Universi-
ty of Edinburgh.

ond Olympics two years
from now, probably to be

24
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Organizers plan a sec- |
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OWNERS REPORT

MAZDA MIATA

Car rates as excellent,
but dealers draw fire.

BY MICHAEL LAMM, Cantributing Editor
PM Phatos by Humphrey Sutton

@ From the moment it appeared, Mazda's Miata has
heen a major hit, No car in recent memory has captured
so many hearts in so little time.

The Miata is the result of a handful of Mazda design-
ers, engineers and product planners who thought the
time was right to revive an old British concept: the
affordable 2-seat sports roadster. Mazda's corporate
decigionmakers had enough faith in their sports car en-
thusiasts to endarse the job, and with a $13,800 base,
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the price seemei to be about right, too. _

As it turned out, though, price became the Miata's
one and only major area of complaint. Initial demand
was so strong that even before the car hit dealer show-
rooms some entrepreneurs were offering Mintas for as
much as $10,000 over sticker price. Some Mazda deal-
ers joined in the supply/demand frenzy, and a howl
went up about dealers gouging their Miata customers,

Accordingly, we expectéd that when our Owners Re-
port tabulations came in there would be lurid tales of
£30,000 Miatas. However, our survey indicates that the
average price paid by Miata buyers was £17,501. Sinee
all of our respondents took delivery of cars with one of
two option packages (A or B) and 91.3 pereent also or-
dered—or, to be more accurate, secepted—air condi-




tioning, $17.501 doesn't seem that
much out of line.

For the record, option package A
consists of aluminum-alloy wheels,
power steering, leather-wrapped
steering wheel, digital clock and
AM/FM/cassette sound system.
Package B: all the foregoing, plus
power windows, headrest speakers
and cruise control,

Package A adds 31145 to the base
price, B an additional 8585 and a/e an-
other $795. With tax, license, prep
and freight charges, it's hard to see
much gouging in our survey results.

It's true that not everyone actually
wanted either of the option packages
or air conditioning, and that dealers
and/or the factory simply wouldn't or
couldn’t supply the cars any other
way. There's also no doubt that some
dealers did add things like paint seal-
ants, interior prep and body decals
that buyers didn't want but had to
swallow if they wanted a Miata.

Onwmiers praised layout and quality of interior, but tall drivers found it cramped. Miata’s 116
hp dohc 4-valve Four was fine for most, but some drivers wanted more power.

Nevertheless, low price ranked se-
cond—behind styling—in factors in-
fluencing its purchase. We conclude
from this that most of our Miata own-
ers felt they got a good deal.

Still, some buyers did feel they'd
been taken advantage of, and singled
out Mazda salesmen as the prime of-
feniders. Oursarvey reveals that deal-
er sales tactics were rated fair by 23.4
percent of our respondents and poor

by nearly 10 percent, far worse than
the industry average.

Dealer honesty fared little better:
17.9 percent judged their dealers fair
in this eategory, 13.2 percent poor,

However, dealer complaints didn't
seem to affect the high enthusiasm of
the owners for their cars. None of our
respondents confessed to choosing
the Miata simply because they needed
a car, People don't buy sports cars for

SUMMARY OF 1990 MAZDA MIATA OWNERS REPORTS*
Total miles driven: LZTL 188 Specific likes: Grooad 253 Poar a7
Styling ELI%  Average 4 Number of vehicles owned:

Purchise price: Handlin 60,2 o 0.0 This car ouly 17.6%
Average 217,501 Convertibleness 28,3 Comfort rating: Two cars .2
Hange $14,5600-821, 500 Performance 18.3 Excellent 48 2% Three cars 0.7

Avernge miles per gallon: Power 13.3 Good 4.9 Fosar or more 18.4
[n town 2.3 Bpecific dislikes: Avernge 6.7 Principal driver:
On the highway a4 Insufficient trunk space  25.6% Poor 1.2 Male 55.2%

Major options: Mo eomplaints 14.2 Any mechanical problems? Female =]
Air conditioning a91,8% Insufficient power 9.5 No B8, 5% Equal 121
Option package A 6.3 Flastic rear window 7.1 Yes 11.56 Owners’ age distribution:
I'.1||l'iu:1¥i|:hupw B 45.7 Cramped interior 5.7  Typesof problems: Uneler 289 17.4%
Limited elip 3z Noises and rattles 5.8 : Mo oonalstent mentions 08 yeurs [
Detachable hardto 15,0 gested changes: ¥id you handle repairs! 8 16.2
i ||n;uu:l-di.nr|:l:yepr 7.3 lmﬁurﬂ power 26.0°% Mo 58 9% Wuul?il.:ﬂm buy another Muzda®
Auntomatic Lransmission 1.5 No changes 7.1 Yea 1.1 Maybe B2.9%

Why did you choose the Miala? More trunk space 7.1 Dealer repairs satisfaclory? No 242
.‘-‘ut_':'lhﬁg Ti1.59% Muore durnh]ep.l.'im. 5B Yea BT, 0% Yes =2ne
Price 24.8 Better rear window 4.7 No 18.0 Based on experience, would Minta
Convertibleness 245 Improved courtesy lamps 4.7 Dealer service rating: be your choice again?
Performance 14.2 Remiste trink rebeise 4.7 Exeillent 41.9% Yes 80.3%
Hegrutution g Workmanship rating: Gaood 2.8 Mayhe T4
Hanilling 124 Excellent T4.2%: Average 1.8 No aa

* Percentages might not equal 100 percent due to rounding up or insufficient datu.
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ractical reasons, Nevertheless, the
iata turns out to be a good car, about
as troublefree as any car we've ever
surveyed: 88.5 percent of our owners
reported zero defects. The other 11.5
percent reported problems so trifling
and scattered as to form no discern-
ible pattern, which is a far cry from
the old British sports cars.

In fact, only the new Lexus has
scored better marks in recent times,
The one under-hood complaint con-
cerned the oil filter, which is difficult
to get at for replacement.

The Miata also scored high marks
for workmanship and overall quality:
74.2 percent excellent. There were a
few complaints about paint quality,
and a number of owners thought their
floormats were too thin. A number of
others said the plexiglass rear win-
dow becomes creased once the con-
vertible top has been used a few
times, and that it also scuffs easily,
making rear vision murky, particular-
ly at night. This is a classic failing of
plastic rear windows in convertibles.

Handling proved to be one of the
most compelling dynamic traits of this
rear-wheel-drive sports car. Several
owners even compared it to the kind
of involvement that goes with riding a
motoreyele. This was mitigated by
Snow Belt drivers, however, who re-
ported skittishness on slippery win-
ter roads.

Most owners considered the Mia-
ta’s power output (116 hp) to be ade-
gquate. A significant minority—26
percent—suggested adding more
oomph.

In its first six months, the Miata
was equipped with a b-speed manual
transmission. An automatie transmis-
sion option became available later,
but since our respondents were
drawn from early purchasers, the sur-
vey doesn't reflect any experience
with the automatic.

Judging by our owners, the Mazda
is particularly comfortable for a
sports car—provided you're not too
tall. Drivers over 6 ft. reported feel-
ing a bit cramped. Cramped also ap-
plies to the Miata's trunk, something
owners liked least about their cars.

All in all, though, the Miata seems
toneed very little improvement. Con-
trols and gauges are ideal, aceordin
to the owners, The top operates witﬁ
a flick of the wrist. The shifter snicks
easily from gear to gear and feels just
right.

The bottom line: Nearly 80 percent
said they'd buy the Miataif they had it
to do over aguin. This is an unusually
high figure for a small 2-seater, sug-
gesting that the Miata is already gen-
erating its own cult following, a
phenomenon that comes along maybe
once in a generation, m™
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Miata’s jaunty looks

tidy padmgllrg plmed vlrtua.ll.y all

surveyed—almost

percent of our survey group rated styling as their principal reason for choosing this car.

EDITORS REPORT

Big Fun, Small Package

® For anyone whose youth involved
cold winter driving in old British road-
sters, the Miata MX-5 looks like some
sort of miracle. This car embodies all
the gualities that made MGs, Tri-
umphs and Austin Healeys magic
—wind-in-the-hair, responsive han-
dling, seductive exhaust noises, the
intimacy of a snug 2-seater—with
none of their vices.

Miatas start instantly when it's cold
and/or damp. They keep out the
weather, Their folding tops are easily
operated with one hand. Thay have
heaters worthy of the name, and
they're wonderfully simple.

I's hard to Imagine a better update
on the classic roadster concept.

On the other hand, there’s always
room for criticism. As our Owners Re-
port indicates, for example, there are
a few who wouldn't mind more horse-
power. Reaction to this minority com-
plaint is mirrored on our own staff,
Editar-in-Chief Joe Oldham, an un-
abashed torque junky who regards
the Chevy big-block as one of the
highest achievements of Western
civilization, dismisses the Miata's
performance as wimpy.

However, the majority opinion
seems to be that the output of the
Miata's 16-valve twin-cam Four is
just about right. True, its modest
torque does keep the driver rowing
around in the 5-speed gearbox, but
this is part of the fun of sports car driv-
ing, and the precision of the gearbox
makes it pure joy to use.

No one here would go so far as to
call the Miata truly fasl—after all, 150-
mph street cars are becoming almaost
commonplace today—but its per-
formance measures up quite favor-
ably compared to oldtime MG
standards. And based on our own
Miala experiences, which include a
1-year long-term lest, prospeclive
owners can expect bulletproof reli-
ability to be part of the fun. Not to
mention excellent fit and finish, inside
and out.

Like some of the owners, we have
observed a few small flaws. For any-
one over 6 ft. tall, the Miata's cockpit
slips from the realm of intimate into
the narrow confines of cramped.

Gramped also applies to the trunk,
which must have been laid out by the
same guy who designed the over-
head storage bins for the Lockheed
L-1011 jetliner.

We've also noticed that comfort
begins to fall off sharply in trips of 100
miles or more, and that the noise level
Inside the car runs a little high for
some tastes.

The owners' obsarvation about
creases in the plastic rear window is
accurate, but this can be prevented
by the simple expedient of unzipping
the window before operating the top.

But assessed for what it is—an
aglle 2-seat roadster designed to de-
liver lots of sports car fun for not much
money—we don't think the Miata has
anequal on the road today.

—Tony Swan

il
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Make your TV picture
as large as life.

BY STEPHEN A. BOOTH,
Contributing Editor

® [f television is supposed to be our
window on the world, who says it's
got to be the size of a porthole? Why
shouldn't a home TV screen match the
spectacular dimensions of that pic-
ture window in yvour living room wall?
Fact ig, vou can transform a mun-
dane wall into a TV display that rivals
those dramatic views from the bridge
of the Starship Enferprise. The trick
18 to project the video image—either
onto the wall or from behind the wall.
Your window-on-the-world ecan
span anywhere from 4 to 10 ft, diago-
nally, but bigness isn't the issue here.
It's a matter of perception. There are
plenty of big-sereen TVs around, both
direct-view tube models and projec-
tion systems. And although these
offer plenty of picture, you'll still per-
ceive the image as coming from a box,
This perception changes when the
video image is flush with the plane of
the wall. Suddenly, it's as though the
image were part of the wall or ema-
nating from beyond it. Spectacle and
theater is what we're after; the visual
impact of an in-the-wall aquarium.

Master projectionist

At this wnting, the King Kong of wall
TVsis Mitsubishi's giant 120-in. rear-
projection system. Because the view-
ing screen of the VS-12001 measures 6
ft. high x B ft. wide, it truly qualifies
as a wall in itself.

To equal its 48 sq. fi. of viewing
area, vou'd have to stack three dozen
20-in. sets six high by =ix across. Ac-
tually, though, that wall of tubes
would take up less depth than Mitsu-
bizhi's monster. Like the Wizard of
Oz, the true source of the VS-12001's
grandeur is concealed behind the
screen. The projection tubes, lenses
and mirror that generate the 10-01. di-
agonal image occupy nearly T ft. of
floor space.

You need a very large room to ap-
preciate the view from this electronic
picture window—and to accommo-
date multiple loudspeakers for a sur-
round-sound system that would do

Sharp's LCD projector throws an image
onto a screen or wall, Phillps’ WallVision

[nset] is essentially a rear-projection TV
flush-mounted with the wall,

i3




WALLTV

the video justice. And, although the
construction-savvy TV buff could
stud out the false wall and supports
for the V3-12001, Mitsubishi consid-
ers it a custom-installation job to be
performed by the company’s dealers.
The price of admission to this home
theater is about $20,000, depending
on the complexity of the installation.
And because the quality of a video im-
age becomes more apparent as image
size increases, you'd probably want to
purchase a high-resolution video
source such as a laserdise, Super VHS
or a satellite television receiver and
dish antenna.

WallVision

Closer to the budget and square foot-
age of the average household is the
WallVision rear-projection TV con-
cept from Philips Consumer Elec-
tronies. Actually, WallVision is a
clever combination of freestanding
TV and adapter kit that's designed for
in-wall installation.

The three “window"” sizes available
measure 46, 52 and 61 in. diagonally
and are priced at $3000, $3300 and
$3700, respectively. The price in-
cludes a 50-watt Dolby Pro-Logic
Surround Sound system. The depth
requirement for wall installation
ranges from 30 to 34 in. and includes

the all-important, unrestricted air-
space for ventilating the system.

The WallVision kits vary in design
but basically include a screen frame
for the display and detachable grille
for the loudspeaker system. When the
TV isin place behind a wall, the frame
and grille are affixed to cutouts on the
exterior surface to provide a custom-
installed, picture-frame look.

Besides the detailed, well-illustrat-
ed installation and hookup guide, an-
other component of the standard kit is
an airdam, which is essential for con-
trolling ventilation through the TV it-
self—airflow around the system isn't
enough. Philips specifically recom-
mends installation by a WallVision
dealer for customers who lack profes-
sional construetion experience.

Besides the standard kits, WallVi-
sion offers optional packages for in-
wall installation of large, separate
louds ers and cabinets that house
VCRs, amplifiers and other audio/
video components. As with the TV
itself, proper ventilation is also
required for these equipment cabi-
nets, which come with exhaust fans
and airvents.

The WallVision concept is versatile
enough to adapt itself to varying con-
figurations of homes and rooms. The
customer can create a divider-like,

® You've seen it at department stores,
museums, maybe even a discoor a
business convention. It's a solid wall of
TV sets, maybe 16 or 64 of them,
closely stacked in a rectangle. But in-
slead of showing multiple displays of
the same image, the electronic wall
flickers with a single moving image
measuring 9 or 18 f. diagonally. Ex-
cept for the telitale lattice pattern
formed by the borders of the stacked
sets, you might think glassblowing has
advanced to the stage where TV tubes
are produced in a bell foundry.

Odds are the mammaoth display is
the handiwork of a company such as
Mew York City's Imtech. The sleight of
hand required to distribute a single TV
image over multiple video monitars
—seach one displaying its segment with
perfect resolution and without a blown-
up, washed-out look—resides in the
company's digital processor.

As explained by Imtech, the proces-
sor has a memory board for each tele-
vision in the array. Because a moving
TV picture Is made up of interlaced
scanning lines that update the image
30 times per second, memory and su-
perfast processing are needed to keep
the many monitors in sync. That's the

easy part—it's electronic. Balancing
the color, contrast and brightness
amaong four to 64 different sets is strict-
ly manual labor.

“We can assemble a four-by-four
array in an hour,” says Katy Murphy,
Imtech's Mortheast regional sales
manager. "It might lake another4to 5
hours to adjust all 16 sets.”

Typically, Imtech’s video walls are
made up of stackable 27-in. monitors
from Sony, Barco, Dotronics or Italy's
Hantarex. The going price of a 16-
piece, 6 x B-ft. wall is $50,000, but you
can get the increasingly popular 9-set
array for just $30,000. —S5.AB.
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enclosed interior wall within a large
room. The installation guide also
shows diagrams for partial or full ex-
tension through an exterior wall and
for an interior wall extension. One off-
beat but interesting layout is a flush-
mount, kitty-corner installation.
Although the basie WallVision in-
stallation is impressive enough—
with sereen and speaker framed flush
—it's even more a tour de force when
flanked by the optional loudspeakers
and equipment cabinets. These are
sized to mateh the height of the 52-in.
screer.

inst the wall

Both the Mitsubishi and Philips sys-
tems use rear projection so that the
picture emanates from behind your
wall. Sharp’s vigion of wall TV differs
in that a projection module within the
room throws the image onto your
wall.

Such front-projection systems
aren’'t new, but SharpVision is
unique. Others enclose an array of
tubes and lenses in either a floor-
standing or ceiling-mounted cabinet,
and project the image onto a concave
screen supported by a frame. Projec-
tor and sereen must be placed at an
exact and fixed distance, for correct
focus and convergence.

The SharpVision TV is different in
that it looks and operates more like a
movie or slide projector. Because it
uses flat LCD (liquid crystal display)
panels instead of conventional tubes,
the projector itself weighs just 30
pounds and measures only about 21
in. long * 10 in. wide and high. Dis-
tance from the projector to the view-
ing surface is not critical because
focus is achieved by turning a single
lens. This is a zoom lens, so image size
can be adjusted anywhere between 20
and 100 in. diagonally. Although
Sharp does offer reflective screens
that roll up and down by remote con-
trol, no special sereen is necessary—a
bright-white wall will suffice.

All this technology doesn't come
cheap. The portable Sharp Vision XV-
100 costs $3995. Model XV-101T, a
ceiling-mount version measuring 7 in.
high by about 17 in. square, costs
$4695. Neither model includes a TV
tuner or any amplification for the au-
dio—these are projectors, and projec-
tors only. So, like the Mitsubishi
system, you'll need video source units
and audio amps and speakers to com-
plete your home theater. Better start
saving now for next year's Super
Bowl, Just think how big that defen-
sive lineman will look when he comes
blitzing through your wall, and re-
member you can make him disappear
at the touch of a button. ™
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B The editors of Petersen's
9~ - —4-Wheel Magazine

~ " named Dodge Dakota
~ . "ix4 of the Year”




[ts the least
after dragging it

Dodge Dakota V-8

They punished it. They tortured it. They

tried it on the rocks. And even mixed it
with mud. But no matter what they did
to it, the new mid-size Dodge Dakota V-8

came back for more; And walked off with
i
e

tersens 4-Wheel "4xd of the Year” award,

The power behind its winning ways is a

— potent new avail-

able 5.2 liter V-8

With 170 hp, it's
got the muscle

to take this

# =]

America’s most
ot .. wondrous places.

A four day four-wheel
drive torture test.

The road to victory took

Dakota over 5375 miles of

&

1x%4 to some af

every kind of surface 4-Whee! could find.
In every case, Dakota's new V-8 pulled it
through, In fact, the editors smd Dakota’s
'major muscle made it a runaway, They
gave high marks to its easy shift-on-the-fly
capabilities. [ts outstanding acceleration and
traction. The way its responsive suspension
handled everything from asphalt to gravel
comtortably. And summed up by calling the
new Dakota V-8 “the best all-around new
4x4 of the '91 model year!

Dakota shows the world what
a winning 4x4 is made of.

It should come as no surprise that

Mal hald w A e i L
Jarotas bold new styling aiso came m

»
AL OTE
. e il A e [ |
IO SOmMe well-geserved CTitcal

-
AP0Vl



they could do
through the mud

named “4x4 of the Year”

The editors called it “sexy and styled like
a sports car.’ They also gave top marks for
its generous standard cargo capacity. And
with up to a4

2,000 Ibs of ﬁm& .

Now the "4x4 of the Year"
has its own exclusive Club.

Introducing the new Dakota 4x4 Club
Cab. Now when you go off-road, you'll be
able to take more with you. Whether it's
people or all those other things you just

L fa w4 Club Cab lets you enjoy off- ; i
et i It you ey offoadng M€Y need to keep secure inside.

available cargo and 6,500 Ibs of available

towing capacity, Dakota can offer you even
more of a good thing. Yet its one-of- The new Dodge Dakota V8. Its 4-Wheel

a-kind mid-size he-]pg it maneuver magazim"s 1991 “4x4 of the Year" And
all of these good things into with its unbeatable 7/70 powertrain
tight places. Anywhere warranty protection, chances are a new
vou find them. Dakota V-B could be your 4x4 of the year
3 for many years to come? Making the Dakota
V-8 4x4 one award-winning reason
to come home to Dodge this year.

Welcome home to Dodge.

*Soe (ha limibed waranty snd is resinclions

& your oaaler

BUY OR LEASE AT YOUR DODCE DEALER
Buuckle ug for safety,

uwher you go off-road,

Welcome Home, America.

Advantage:Dodge.



A Car is Stolen
Every 22 Seconds

Protect Yours With a Mobile Alert®Alarm

While you're reading this, mes
thieves are adding another |
stolen vehicle to crime sta-
tistics. But you can effec-
lively protect your car, truck
or van with this advanced,
yel very easy-to-install
infrasonic alarm sysiem by
Mobile Alert.

Operation is simple—the pocket keychain remote lets you arm and disarm the system
up to 20 feet away. When armed, the system responds o sudden, subaudible changes in
air pressure that occur when a door, trunk or window is opened, and sounds a built-in high-
power (110 dB/ft.) siren. Simple 2-wire hookup means no complicated connections to your
vehicle’s electrical system. You can even add an external siren for exira security.

Don't become the next crime statistic—come in and ask for #49-825 today. And check
out the complete line of Mobile Alert alarms plus accessories, available at . . .

Radm Jhaek’

AmERICA'S TECHNOLOCY STORE~




BY DAVID M. NORTH
@ It iz a breakthrough for
glasnost. Decades of suspi-
clon ani secrecy are giving
way toa time when front-
line Suviet fighters are on
view at airshows around the world, Inaddition
to just looking, a few carefully chosen Western-
ers have been granted the privilege of flying
then. I wis the first American to pilot the Suk-
S hnl Su-27 air superiority fighter and one of the
= first to fly the Mikoyan MiG-29 counter air
2 fighter. The result was a fasc inating peck at
what the competition was up to throughout the
long, duark years of the Cold War, and a new re-
spect for their abilities,

BY KATIUHKD TORLIMA

s‘
¥
28 |

o My first flight aboard a Rugsian fighter oc-
% curred early last year, when | was invited to

—'—-ll-l-l-l—____..._—.__
Bmud M. North js mannging editor of Aviation Week &
Space Technology.
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We ‘road test’ the Soviet Union'’s two hottest
Jets, the Su-27 and MiG-29, to see how they

stackupagainst

5bei.

g, the Su-27
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the Soviet Union to try out the MiG-
29. This twin-engine fighter, desig-
nated Fulerum by NATO, made its
Western debut at the Farnborough
Air Show in 1985,

I was to fly from Kubinka Air Base
outside of Moseow. On the day before,
I had dinner with Mikoyan chief test
pilot Valery Menitsky, who spoke lit-
tle English. With the aid of a transla-
tor, we briefed the flight, outlining a
series of aerobatic maneuvers that [
would fly from the front seat.

A snowstorm the next day delayed
our takeoff until late afternoon. While
waiting, [ performed a thorough pre-
flight evaluation of a single-seat MiG-
29 on static display at Kubinka. A
translator followed me throughout
the inspection.

REARVIEW MIRRORS —~ g
HEAD-UP DIsPLAY Sl
A
INFRARED SEARCH AND — Ssgito8
TRACK SENSOR AND = o

LOOE-DOWNISHOOT - DO
PULSE-DOPPLER RADAR
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BRAKE
PARACHUTE .~

enables pilot to see without being seen;
and above-wing intake louvers that feed
afr to englnes when main intakes close
to protect agalnst forelgn object damage
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Simple but effective

Current-peneration Soviet fighters

represent a great stride forward in
the use of new technology, parti

< larly look-down,
. \

e down radars, infrared

earch-and-track systems,
and improved turbine engines

At the same time, the planes repre-
sent the Soviet design '|||'|.||||}'|!|||_'\. ol
building simple and relinble -Lirn-v-LI"
Inspecting the outside of the ‘L[ll.
revealed large, welded-stee] =
tures in the airframe. The Soviets us
spot-welds without worrying about
the pattern, In noncritical areas, such
as access panels and landing pear
doors, the fasteners were nol :||".'..'|_'. -
flush, and the rivet alignments
seemed unimportant,

such 1 |I|i:'i'- renee to detal con
trasts shar || Iv with the r|||||-i|| S111
faces of the MeDonnell l? as FiA

_‘.T‘,a

Rough and ready

Some aectse the Soviets of stressing
quantity over qumln o it they fail 1

constiler the desien pl losophs e

hind plan has the Mil;

S11-27. These figchters are desien

|!"|= I " iDLy, T i

Lhan the | il of long-t Y
uraniit nij Lim A lzn, thi

ire [(Ies ;_'||r|il||i|-"'.|-|--_ |:_ R

*
and rapidly employed, not ties
|_:-|-'||:_i;-|- E.'l" PXATT ot |II
ers have mechon i:-l.;- 1

air intakes Lo keep them from ingest

N deoris TRom unpaved ranws
i -|| st rimentation 15 on
wnel Malz-29
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seem relatively primitive. Both bear
gimilarities to the early Grumman F-
14s and MeDonnell Douglas F-15s
built in the 1970s. Round dial instru-
ments have not yet been replaced by
multifunction video displays, and the
level of cockpit svstem integration is
well below that found in the F/A-18 or
iir‘l later versions of the F-16, F-15 and

-14.

It would be misleading to say that
this results solely from the Soviets'
belief that under combat conditions
only simple solutions lead to vietory.
The Soviets simply do not have the
computer technology required for
cockpit displays or system integra-
tion on par with the latest Western
aircraft. This may change in the near
future, however. The Mikoyan bu-
reau is flying a MiG-29 with digital
flight controls, and both Sukhoi and
Mikoyan have fighters flying with
multifunction displays installed.

Both Soviet aireraft employ an in-
frared search-and-track system that
the United States is just now perfect-
ing. Unlike radar, infrared sensors
emit no radiation, so they can be used

4

Viktor Pougachev gestures to explain the
Cobra to author [in cockpit). Russian pllots
displayed exceptional skills.

to lock onto a target and launch weap-
ons, without tripping warning receiv-
ers aboard the target craft. The F-
14D, the first American aircraft with
this ahility built-in, will not be incor-
porated into the fleet for another two
years,

Flight of the Fulcrum
Following my preflight check and
cockpit checkout in the statie display
MiG-29, the weather cleared enou

for Menitsky to fly the 2-seat MiG-
29UB into Kubinka from the still-
secret Soviet Zhukovsky flight-
test station.

Because it was now late in the day,
and the weather was still overcast, it
was decided that [ would ﬂ;;' from the
back seat. [ was fitted with Soviet
flight gear. The Soviets use a bib-t
flight suit with a separate jacket. The
G-suit is similar to 1.5, eaigns. but
is worn under the flight suit. Allinall,
the flight gear and Soviet-style hel-
met fit very well,

Visibility from the front seat of the
MiG-29is excellent, but from the back

{ Plecse turn fo page 104)

FLY-BY-\VIRE
CONTROL
SYSTEM
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BATLLFHIN TERLPALA 7

ALXILIARY
PCALER LINIT

LYLUILKA Al-31F

_ ! -~ AFTERBURNING RUDDER
HF AERIAL - ", TURBOFAN = 2
o 2 % [“= 7 BRAKE PARACHUITE

1 HOUSING

‘H‘\.'CHAFF.TFL.&RE
DISFENSER

AFTERBLRNER
MNOZIALE

ALL-MOVING

r"‘- 5 -

" SMYDRAULIC SJi—

% EQUPMENT E 3 LEADING-EDGE
AVIONICS / : =% MANELWVER FLAP

"

LONG-RANGE AKLI-470 e CALNICE A

.
o

HENGED-INTAKE AIR-TO-AIR MISSILE SHORT-RANGE S “R-73 ARCHER

AIR-TO-AIR MISSILE AIR-TO-AR MISSILE

LANDING R-27 ALAMO-C MAINWHEEL L t i

I General layout of 5u-27 resembles that of boom extending aft between engine
NOSEWHEEL MiG-2% In many respects, but can be nozzies, which holds drag chute and flare
recognized by center-mounted IR sensor, dispenser. Large internal fuel storage areas
PILCT PRESS LLLATRATICN large speed brake behind cockpit. and provide 2500-mile range.
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TEST CARS

One newcomer and one regretful farewell.

® It's been four months since our last
report on PM's long-term test fleet,
and, as elsewhere in life, there have
been changes. Our Eagle Talon TSi
and Cadillac Seville STS have depart-
ed, and we've added a new Ford Es-
cort GT.

Ford Escort GT

The all-new for '91 Ford Escort is a
car worth getting excited about,
though we must say our first few days
of driving provided little elue to this.

The platform is the result of a team
effort between Ford and Mazda, who
have now partnered several prod-
ucts. It's a front-wheel-drive package
that comes in three levels of trim, in
three different body styles, with two
engine and transmission options,

The standard engine is Ford's 1.9-
liter sohe Four with sequential multi-
port fuel injection rated at 88 hp. The
GT model is equipped with Mazda's
hot-rod 1.8-liter twin-cam 16-valve
EFT unit that produces 127 hp.

Naturally, we chose the sporty GT
model. The basic GT has a sugprested
retail price of 11,063, Our tester was
enhanced by a Special Value Option
Package that includes rear-window
defroster, luxury convenience group
(eruise control, power mirrors, map
lights) and air conditioner for an addi-
tional $1240. Add $138 for the premi-
um sound system, and the price tag
came to $12 441,

We took delivery with just 34 miles
on the clock, and our initial impres-
sion was that the car wasn't very
quick. However, its handling was out-

standing—very balanced, very sure-
footed and a pleasure to drive quickly
in the twisty stuff. Besides the en-
gine’s lackluster performance, the
transmission—notchy shifting—was
our only complaint.

But that was 4500 miles ago, and a
lot has changed.

In that short time, the engine has
come to life and the shift lever has be-
come light and accurate.

To date, our fuel economy average,
accumulated mostly on California
freeways, is an impressive 32.1 mpg.
Ourinitial testing recorded 0-60 times
of 8.5 seconds and quarter-miles of
16.7 seconds at 83 mph.

We're confident that these figures
are already improving, and our affec-
tion for the Escort is growing apace.
It's a car that, to date, is short on

hype, long on value. —Rick Titus
Chevrolet Caprice
Classic

If you like big, comfortable cars,
there's a good chance you could love
this one. They don't come much big-
ger or more comfortable these days,

The Caprice’s virtues are especially
evident on longer trips. The spacious
interior has enough leg, elbow, shoul-
der and every other kind of room to
make 900-mile trips a breeze, even for
linebacker-sized adults.

About the only complaint we've re-
corded concerning the interior is the
upholstery. Qur test car has the
standard eloth—drab gray and not
very appealing. We wish we'd or-
dered the leather upholstery option.

CHEVROLET CAPRICE CLASSIC " o

44 PRA PHOTO

BY GPHOTO

still; the Caprice has a number of
nice features, We've been getting a
real kick out of the electronie compass
display in the rearview mirror, and
small-object storage is abundant. A
real convenience is the coinfcupholder
located above the ashtray.

Another plus is the enormous
trunk. It swallowed six huge suit-
cases brought in by visiting in-laws.
When it came time for the holiday
feast, 10 grocery bags were also an
easy fit,

The best feature of all, though, is
the keyless-entry system. You can

, lock or unlock the doors and trunk
B =) fromupto30ft. away.

One negative: the horn, It's loud
enough, if you can get it to blow
when you need it. Because of the air-
bag, the horn buttons are inconven-
iently situated on either side of the
bottom of the steering wheel.

Out on the road, we like the solid,
stable feel of the Caprice and the
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smooth power of the small-block 305
V&, Al=o, the antilock braking system
has saved us more than once.

So far, we've put 11,100 miles on
the big Chevy and, aside from reser-
vations about the styling, we like it a
lot. Fuel economy continues to be ac-
ceptable for a big car—just over 17
mpg around New York, over 23 onthe
open road—and there's still not a
squeak or rattle, ~Deborah Frank

Honda Accord EX

Our Aecord has traveled almost

12,000 miles, much of it in Jersey-
Manhattan commuting. That's a bad
environment for both car and driver,
with heavy-duty stop-and-go and
heavy-duty attitudes to go with it
But through it all, we've managed

to stay unscathed and sane, thanks to
the Honda's good road manners,

An automatic transmission is re-
quired equipment for keeping a lid on
your sanity in this kind of driving, We

POPULAR MECHANICS & MARCH 199

have to say that Honda's electromenl-
ly controlled 4-speed gets a C-plus
here—kick: # are abrupt, and
seem to be long in coming,

Fortunately, once the 16-valve en-
gine gets into wwerband, there's
plenty of accels

But there's also a fair amount of

HONDA
ACCORD EX

noise to go with the power. In spite of
itz predictable handling and exeellent
brakes, the Accord iz not a car that
likes to be pushed,

OUmn the other hand, it"s thoroughly
pleasant at normal speeds or on the in-
terstate. The interior is plain, func-
tional and elean, The instrument




LONG-TERM TEST CARS

panel is well laid out and tasteful. It's
roomy, too—there’s even space for
skis (or an assembled PM fifth wheel)
when you fold down the rear seats,

It's also fairly frugal—26.6 mpg
overall—and solidly reliable,

There are a few complaints, The
automatie antenna makes a ratchet-
ing noise when it tops or bottoms out,
And the shifter stops at Drive, not
Overdrive, en route from Neutral.

The only outright problem, though,
is & passive restraint motor that ovca-
sionally stalls as it tries to unwind
seatbelt from shoulder.

Our opinion continues to be that
this is not & car that inspires passions.
However, it is certainly dependable,
civilized transportation, devoid of bad
habits. While that may not kindle pas-
sion, it does generate loyalty—far
more important when it comes to re-
peat buyers. —Mike Allen

Chevrolet Blazer $-10
Since our last report, we've accumu-
lated 8000 hard miles on our Blazer S-
10. 1t’s hauled everything from plants
to people.

We've worked this vehicle hard at
every opportunity, blasting down un-
!Javed roads, overloading it with old

umber, even pulling trailers way
over its rated towing capacity. With
the exeeption of some squeaks and
rattles, the Blazer has taken every-
thing we've dished out with no signs
of wear and tear.

Ag the Blazer puts on miles, both
performance and fuel mileage contin-
ue to improve, We're averaging about
22 mpg overall, remarkable in light of
the tough driving we've been doing.
Except for being noisy under full-
throttle acceleration, the 4.3-liter V@

CHEVROLET
BLAZER s-10

is a responsive and willing performer
—except for towing.

Our only other initial complaint
about the Blazer was its climate con-
trol system, which seemed inade-
quate. However, that problem has
miraculously cured itself. So right
now, we have generally good marks
for our Blazer S-10. Just don't try to
tow the QEZ withit. —Joe Oldham

Pontiac Trans Sport SE

At this writing, the odometer is nudg-
ing the 9500-mile mark, which pro-
vides a big clue to the Trans Sport's
status with us. Although it lacks pow-
er, the Trans Sport's combination of
long-haul comfort and adaptability
have made it a staff favorite,

Our Trans Sport has been to more
New England antique sales than most
vehicles see in a decade. It's seen va-
cation service at Cape Cod, and it
even served as a mini motorhome dur-
ing a 24-hour race. Don't know where
I'd have slept without it,

Through all this, the van has per-
formed without a hiccup. Fuel econo-
my varies from 22.6 mpg on the open

q.

PONTIAC TRANS SPORT

W
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road to a so-so 17.8 in the urbs. But
the tepid 3.1-liter V6 is smooth and
manages to keep up with traffic,

There are a couple of minor prob-
lems to report. Tops on this short list
is some chassis squeaks that have
showed up in the last thousand miles
or s0. We also have an ultra-slow leak
in the left rear tire, and conclude that
the cast-aluminum wheel is the cul-

rit.

Finally, the front-seat heater fan
packed up a couple days ago. We're
glad there’s a second fan for the rear
of the vehicle, but whether this will be
enough to produce real comfort in tru-
ly cold weather remains to be seen.

We also wish there was a handle on
the rear hatch, which requires pres-
sure through its last few degrees of
travel to ensure a tight closure. This
means putting your palm flat against
the hatch to smack it home—aokay if
the exterior is elean, messy other-
wise.

Still, the Trans Sport's virtues far
outweigh these few shortfalls. The re-
movability of the seating continues to
surpass anything in the industry,
making this mini one of the handiest of
its breed. —Tony Swan

Cadillac Seville STS

At abit over 9 miles, our test of the
Seville 5TS was abruptly cut short hy
a truck that insisted on occupying the
same bit of New York City street as
our test car. The front end didn't fare
too well—one fender resemhbled a
hastily folded road map.

We brought the car toa local dealer
for repair and, sad to say, the dealer
was not up to the quality levels of the
rest of the Cadillac organization. Af-
ter several tries and several months,
our Caddy still wasn't right.

We felt it would be unfair to contin-
ue to judge the car in that condition
and, instead, decided to terminate the
test. Too bad. The 9000 miles we put
on this car were enjoyable indeed.

—Joe Oldham
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MASON'S
FOLDING
RULE

TEXT AND PHOTOS BY
MERLE HENKENIUS

® Of the many jobs that homeowners
are likely to take on themselves, eon-
erete and masonry improvements are
among the most frequently avoided.
To most of us, these jobs seem just too
heavy and unforgiving to tackle alone,
And the skills required to get the
work done right the first time are of-
ten specialized and unfamiliar.

MASON'S
TROWEL

FINISHING

While these reservations may be
justified on large projects, most
smaller conerete and masonry chores
are within just about everyone’s
reach, With some preparation and the
right equipment, jobs like repairing
loose brickwork, pouring a walkway
slab and even building a concrete-
block wall are well within the range of
the average do-it-yourselfer's abili-
ties, And, starting off with the right
tools can make all the difference be-
tween a job well done and a call to a
pro to make things right.

The 17 tools featured here will help
you handle any masonry or conerete
project—Ilarge or small., Our collec-
tion is made up of professional-grade
tools, While the eomplete toolkit isn't
cheap (ours totaled about $225), buy-
ing better quality tools is generally an
economical move if you expect to use

JOINTER

-

TOOTHED CHISEL

E

them often, With the exception of the
trowels, however, yvou eould substi-
tute less expensive equipment.
Cheap trowels, by contrast, will leave
their signatures on every job, A few
years from now, you'll have forgotten
the extra dollars paid for a better tool,
but the results of an unsatisfactory,
inexpensive tool will be around for
some time.

Along with deseribing each tool
shown, we offer some basic informa-
tion on how and when the tools are
used. Most of the tools are designed
either for conerete work—slabs,
walks and driveways—or masonry
projects—laving brick or concrete
block, or repairing mortar joints, De-
pending on the kind of projects vou're
going to handle, you may need all of
the tools or you may get by with a se-
lection that suits the job at hand.
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Maortar mixing tub—When mixing
small quantities of mortar or cement
with a garden hoe or shovel, a plastic
mortar box is a handy piece of equip-
ment. Made of tough, flexible ABS
plastic, these seamless tubs are easy
to clean—even when the mortar has
been allowed to set for too long. The
usual size will handle roughly 2-cu.-fi.
batches at a time (two bags of pre-
mixed concrete).

Larger projects, of course, require
a rotatin m-type mixer or curb-
side truck delivery. Electric- or gas-
powered rotating-drum mixers can be
rented when they're required.
Concrete finishing float—When con-
structing concrete slabs, the conerete
is first poured into wooden forms, and
then screeded (trimmed level to the
top of the form witha2 x4or2 x 6
board). The next step, after the water
settles, is to float the surface with a
magnesium or wood hand float.
Sweeping the float across the surface
will smooth and compact the concrete.
It will also draw cement up to the sur-
face for a harder finish. A floated slab
of conerete should have an even, but
gritty appearance.

When floating, start with a small
area. If the surface puddles and ap-
pears too smooth, you've started too
soon—wait for the slab to dry slightly
before trying again. Floating too ear-
ly will cause crazing or dusting at the
surface. Crazing is a condition where
the surface develops tiny hairline
cracks. Dusting is evidenced by a
chalky appearance on the cured sur-
face. Both of these conditions are
avoidable if you float the slab at the
correct time.

Edger and groover—After floating
and before the final troweling, edgers
and groovers are used to trim the slab
Eﬁhrimeter and form control joints.

n the concrete begins to set, run
an edger around the slab using the in-
side of the form as a guide. Ideally,
the edger should round and compact
the slab’s edge without puddling or
lining the concrete, Ifthe conerete ap-
pears too wet, wait awhile and then
try again. ) )

Cutting control joints with a groov-
er should be done at about the same
point in the process. Keep in mind
that control joints are not merely dec-
orative. By cutting a groove across a
glab of conerete, the slabis deliberate-
ly weakened along that line. Stresses
that might ordinarily ereate a erack
along the slab surface will, instead,
cause the slab to crack precisely and
invisibly in the groove.

It's best to use a deep-blade groov-

1 Afer screeding the concrete level with
the form, use a hand float to smooth the
slab and pull cement to the surface.

3 Use a groover te cut control Jeints In
sidewalks, drives and outdoor slabs. It
should penetrate one-quarter of thickness.

er to make control joints. If you havea
shallow groover, use a trowel to cut
the groove deeper. A control cut
should penetrate one-quarter of the
slab thickness. Control joints should
be cut about every 40 in. in sidewalks
and every 10 ft. in driveways.
Concrete finishing trowel—After
the edges are trimmed, control joints
are added and the concrete begins to
set, the surface should be troweled
with a good, long finishing trowel.
Extra-smooth surfaces require two
trowelings, while coarse surfaces
may be troweled once and then
broomed (drawing a broom across the
surface to create a uniform texture).
The trowel should glide over the sur-
face in crescent-shaped sweeps and be
held in a nearly flat position. As with
floating, try a small area first. If you
gee water puddling behind the trowel,
or the trowel leaves distinet edge
lines or chatter marks (tiny ripples),
then wait a bit longer.

Troweling at the right time is eriti-
cal, so test the surface often. Ideally,
the trowel will smooth the floated sur-

2 When the surface has been floated, com-
pact and round the slab perimeter with an
edger, Follow the inside of the form.

& Finish by sweeping a trowel In half cir-
cles across slab. Hold the trowel nearly lev-
&l and use two passes for a smooth surface.

face with two or three passes under
medium pressure. Keep in mind that
when troweling a large slab, you'll
have to average out the entire job
around the ideal troweling time, In
other words, if it takes 30 minutes to
trowel the slab, start when the sur-
face is on the wet side of ideal. Other-
wise, the conerete will be too dry to
tmwl"ﬁroperl,v when you reach the
end of the job

Avoid adding extra water to the
mix in anticipation of the concrete set-
ting before you've finished troweling.
Although it may seem like this will
provide added time to work, a wetter
mix is always weaker than a dryer
pour. Instead, you can extend the
slab's setting time by wetting the soil
bed before pouring the concrete,

If you're guing to pour from a truck
delivery, it's a good idea to have the
driver come prepared with a small
bottle of superplasticizer. When add-
ed to the mix before pouring, this ad-
ditive will cause the concrete to work
and feel wetter for about an hour,
without actually being wetter.

48

POPULAR MECHANICS ® MARCH 1991




HOME:ZSHOP

§ Use mason's trowel to first spread mor-
tar along preceding course. Then butter
end of the next brick and set In place.

T Once the mortar in the joint begins to
set, strike each jolnt with a jointer toform a
smooth, compressed seam.

Masonry trowel—The masonry
trowel is the workhorse of the ma-
son's trade. With it, you'll butter the
ends of bricks and blocks, tap them
into place, and even break bricks in
two (by striking the brick several
times with the trowel edge). For
these reasons, a bargain-basement
trowel just isn't good enough.
Masonry trowels are available in
different sizes. Use a small one for
brickwork and a large one for con-
crete block. If you're only going to
buy one, an 8- to 10-in. model is a rea-
sonable compromise. This size may
feel a little hefty for smaller jobs, but
it will stand the test of time.
Jointer—A jointer is a narrow tool de-
signed to fit between blocks or bricks
for smoothing and sealing the mortar
joints. It's used after the mortar has
begun to set, and the most common
type leaves a recessed, concave mor-
tar line. Other styles are available for
forming V joints or weather joints
where the mortar is flush with the
lower course, but angled back =0 it's
recessed under the upper course.

& With the new brick in place, tap it down
with the trowel handle and slice away the
excess mortar with the trowel edge.

8 To cut a concrete block, tap the chisel
lightly in a line completely around the
block until the two halwves fall apart.

The mortar joint in brickwork is of-
ten finished with a related tool called a
rake, Performing the same job as a
jointer, this tool has two wheels and a
protruding blade. When run along the
joint, the blade trims the mortar to a
uniform depth.

Masonry levels—Because a perfectly
level and plumb wall is the ultimate
goal, you'll need to own a level—and
use it often. A short torpedo level is
useful for leveling individual bricks or
blocks, while a 4- to 6-ft. level will
keep the wall plumb and true. You
won't need to check every block, or
even every course of blocks, but you
should check regularly to catch any
accumulating errorin level or plumb.

Mason’s rule—The mason's rule iz a
folding ruler that has a variety of
gpacing marks on its side. These are
designed to help determine the num-
ber of courses in a wall and the mortar
width, When bricking a wall that ex-
tends from a foundation to a soffit, for
example, the first thing to determine
iz how many eourses of brick will be
needed to fill the space. You'll also

need to know about any adjustment in
mortar thickness so that the last
course ends at the correct height. The
spacing indicators printed on a ma-
son's rule make these caleulations
quick and easy. However, you can do
the job with an ordinary tape meas-
ure, pencil and note pad.

Brick line—The best way to keep each
and every course from pitching up or
down is to stretch a taut string hori-
zontally along the wall. This string, or
brick line, is tied at each end to story
poles, usually made on site from 2 =
4s. Each story pole has a mark every 8
in. so that a level line ean be stretched
across the wall at 1-block intervals.
Mason's hammer and chisels—A ma-
son’s hammer serves two purposes. [t
can be used conventionally to drive
chisels and nails, or it ean be turned
over and used as a chisel to break
blocks and bricks. However, the
break that a hammer makes is fairly
crude. To produce a more exact cut, a
chisel is used. You'll find a variety of
chisels available on the market from
4-in. cold chisels to tooth-edged mor-
tar chisels.

When cutting blocks or bricks, use
a cold chisel with a 3- or 4-in.-long
edge. However, don't try to do the job
in one stroke. Instead, tap lightly in a
line all around the block until it breaks
evenly. The aim is to create a series of
stress cracks that follow the line made
by the chisel.

Tooth-edged chisels are used to re-
move old mortar and clean mortar
joints in preparation for tuckpointing.
Tuckpoint trowel—Tuckpointing is a
method of packing mortar neatly be-
tween bricks or building stones. The
method is frequently used to restore
old masonry walls whose mortar is
soft and crumbling.

In a typical situation, the joints are
first cut deeper and cleaned with a
tooth-edged chizel. Mortar iz then
placed on a mason’s trowel, and the
trowel is held against the brick next
to the cleaned joint. The tuckpoint
trowel is then used to slice off small
amounts of mortar and squeeze it into
the gap between the bricks or stones.
Cleanup brushes—I{ you do much
concrete or masonry work, you'll need
at least two cleanup brushes. A soft-
bristle acid brush and water will help
rinse away mortar and concrete from
tools and walls. If brick walls show too
much mortar residue, they'll need to
be brushed with muriatic acid or a
special masonry detergent. Really
stubborn bits of mortar and concrete
can be brushed from tools and work
with a wire-bristle brush. ™
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OUTDOOR PROJECT

A BETTER BIN

Build our compost bin and turn over an old leaf.

TEXT & PHOTOS BY ROSARIO CAPOTOSTO, Contributing Editor

@ [n this day and age of bloated land-
fills and restricted curbside trash ser-
vice, we're all being confronted with
the high cost of dealing with waste,
And while there are some things we'll
always need taken away, leaves,
grass clippings, table seraps and most
other organic materials can easily
stay at home. All we have to do to re-
cycle this waste is be willing to start a
compost pile.

Of course, backyard composting fa-
cilities often are unsightly arrange-
ments best relegated to a hidden area
of your yard. But not so with the ver-
gion that’s shown here, which we de-

| signed with help from the folks at the

California Redwood Association. It's
attractive enough to be prominently
located anywhere on your property.
And, it's dimensioned to process
about ¥ cubie yards of organic materi-
al in each bin, yielding an ample sup-
ply of compost for the average garden
on a continuing schedule,

Materials

The bin is built of redwood—the ideal
lumber because of its pleasing appear-
ance and remarkable resistance to
decay and insect infestation, particu-
larly termites. Not all redwood will
serve the purpose, however. Only the
reddish-brown heartwood from the
tree's core contains the substances
that render it decay resistant. The
creamy-colored sapwood that makes
up the outer layver of the tree is not in-
sect and decay resistant.

Therefore, try and get Construe-
tion Heart grade redwood. If this is
unavailable or too expensive, the next
best grade is Merchantable Heart
grade. Both theze grades are suitable
for soil-contact applications, The for-
mer has knots of varying sizes and
minor imperfections. The latter has
larger knots, some splits and some
manufacturing flaws. Also, request
either grade as surfaced, not unsur-
faced (rough sawn).

The bin features removable front
slats for easy access to the compart-
ments, which are lined on the sides,
back and bottom with wire mesh (also
known as hardware eloth). This keeps
out animals while allowing air to cir-
culate and water to drain. The mesh
floor prevents ground-burrowing
pests from getting in, but allows ben-
eficial earthworms to migrate up into
the pile. The plastic Filon panel lid is
extremely durable, keeps the com-
post from getting soaked when it
rains and tends to let through some
solar energy—especially in cooler
months—to keep the piles warm,

Frame Construction

The construction is relatively simple
and can be accomplished with a cireu-
lar saw, an electrie drill and several
hand tools.

Begin by cutting the 2 x 4s to
length for each frame. The top of the
frame is pitched down 2 in. across the
bin's width. To achieve this pitch,
crosscut the tops of the front and rear

frame members at a 3° bevel. Use a
crosscutting guide to ensure accu-
rate, smooth cuts (Photo 1),

Assemble the end and divider
frames using two 16d common galva-
nized nails at each joint (Photo Z). La-
bel each frame and position them
bottom side up as they will be when
assembled. Place the 2 x 6 base mem-
bers on top of the frames using a scrap
block to position them with a %-in.
overhang at the ends, front and back
{Photo 3).

Hold the frame and base pieces in
position with a clamp at each point
where the frame and base pieces over-
lap. Bore the Yo-in.-dia. holes for the
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carriage bolts as indicated in the
drawing (Photo 4). Temporarily in-
zert the bolts, then rip and erosseut
the bottom mesh nailers to size and at-
tach them to the bottom frame mem-
bers with Gd galvanized common nails
(Photo 5).

Attach Wire Mesh

Remove the frames from the base
pieces to permit the nailing and sta-
pling operations that follow, Start by
fastening the nailer strip to the back
of each 2 * 4 front vertical member
{Photo 6],

Next, cut six pieces of wire mesh 33
in. long from a 36-in.-wide roll. Lay

the mesh aeross each frame, elamp a
strip of wood across it and fold over

the mesh so it conforms to the slope of

the frame. 1se a block of wood to dis-
tribute the pressure evenly across the
mesh (Photo 7). Finish folding over
the edge by placing the mesh on a flat
surface and working over the fold
with a block of wood and a hammer
iPhota 8). This produces a neat ex-
posed edge, free of sharp points that
could easily injure even the most care-
ful user.

Use Y-in. galvamzed staples (also
called poultry net nails) to attach the
mesh, spacing them 4 in. apart. At-
tach the mesh to both sides of the di-

viders. Leave about 1 ft. unstapled at
the hottom on one side of each divider
frame, so later you can tighten the nut
on each balt that fastens the base
pieces to the frames,

Rip and crosscut the rear and front
runners to size. Chizel a slight recess
at the top of the rear runners to allow
them to fit tightly against the frame
where the mesh is doubled over. Nail
the rear runners on the end frames
and on one side of each divider frame,

r. 4h En

freivie O Soade _-;}'_I M

Compost bin design: &,

Technical art: £ ugens Tho

Garden tools and cart: Ames Lawrn and Garden
Towsts, PO Bos 1774 Patiorrsbung, WA 2610
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DETAIL1

RECESS FOR
FOLDED MESH

COMPOST BIN

35" HIGH = 37-1/2° WIDE = 96" LONG

J'—I_.I'i"-!

—rj::um &
2513 —
L .

EDGE UNDER -2° 7 £ Sl
| 4" SETBACK -

.

IALLFRAMES] ™o

where the mesh has been fully at-
tached (Photo 9). Attach the remain-
ing two rear runners with drywall
serews after the divider frames have
been bolted to the baseboards,

End Frames

Bolt the end frames to the baseboards
{(Photo 10). Prop up the unattached
mesh while you tighten the bolts that
attach the divider frames to the base-
boards (Photo 11). Tighten the nut so
the aquare section of the carriage bolt
bites firmly into the baseboards, Af-
ter the frames are bolted in place, fold

1 For neat crosscuts, make a T-guide from 2 Each frame section is made up of four
scrap wood, Run saw’s shoe against guide  pieces nailed together and marked with
for stralght and bevel cuts. chalk to indicate placement.
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96" OVERALL

30-3/8° DON'T NAIL

.I 26-18" ————— THESE RIBS

LD } 371
ILID}

K | v a ONE RIB
: ATEACH
l W P X JOINT

35" [FRAME|

NAIL IN ALTER-
MATE WALLEYS CENTER OF RIB

DETAIL 4

MATERIALS LIST—COMPOST BIN
(Al lamber Construction Heart grade redwood)
. Sire and description (use)
1% x 3% x 357 (frame )
1% x 3% x 284" (frame)
1% x 3% x 30" (fram=)
1% x 5¥e x 967 (base frame)
¥ x 5% x 25V" (maesh naiber)
¥ x 4V x 264" (mosh nadler)
¥ x 2 x 284" (mesh nailer)
¥ x 3% x 28" (mesh nailer)
¥ax 5% x 314" (front runner)y
%5 x b4 x 31 W (front minner)
¥ x 2 x 314" (rear runner)
g x 5% x 200" (side alnt)
¥ x 5% x MW" (back alat)
44 x 5% x B (front slat)
¥ x 1 x BFW" (front alat)
¥ax 24 x 967 (lid frame)
¥y x 2V x 3T (lick Prme)
¥ x 2 x 354" (lid support)
33 x 34" wire mesh (divider)
244 x 22" wire mesh (hack)
26544 x 317 wire mesh (battom)
265 x 96° corrugnted panel cut to
four 379" lengt hs (cover)
fi-ft. corrugmted redwood molding
B-ft. vertical redwood molding
cut o d5%°
4" Taa Hingee, Stanley No. 754080
W dia. x 34" enrringe bolt, washer and
wut, zine plated
1%" galvanksd drywall serews
1%" aluminum plastic panel natls
%" yralvanized staples
" nadls
3d galvanized common nails
4d galvanized common mails
il galvanizesd commen nuiks
164 galvanized common nails

Mise: Plastic resin ghie, eight bricks,

mmwmnmgugmsnmnﬁmul@nm#mg

CommoOons =
ZRZESRED M« XE <c4HnmoTOZENm- =nﬂmuﬂupg
s

to gauge ¥-in. overhang. attach the baseboards.

3 With frame inverted, position the base- # Clampthe baseboardstotheframesand § With the frame Inverted, attach the
boards using a scrap block at edge of frame  bore the holes for the carrlage bolts that  mesh nallers to the bottom of each frame

using &d galvanized common nails.
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down the mesh on the remaining two
divider frames and serew down the
last two rear runners. This completes
the bin subassembly (Photo 12).

Use the same galvanized drywall
serews to attach the side and rear
slats, Serews are used in lieu of nails
because the free-standing frames
tend to bounce if nailed. Use a pair of
1¥-in.-wide blocks to gauge the spac-
ing between the side and back slats as
you screw them in place (Photo 13).

Attach the back mesh pieces after
the rear slats are attached. The bot-
tom mesh pieces go on last. Crosscut
the drop-in front slats to size. The

8 Place the mesh on a flat surface and
hammer over the fold. It's faster to tap on
the block than hammer the mesh itself.

& Remove baseboards from the frame and
attach the front mesh nailers to each frame.
Agailn, use galvanized nails.

e =.-
¥ MNail front and rear runners to the frame.
The rear runner is notched to accommodate
the mesh's fold at the corner.

7 Position mesh over frames with over-
hang at the front. Clamp a board over the
mesh and fold It with a block.

‘lﬂ Bolt end frames to baseboards after
mesh I3 installed. On end frames, bolts are
pasitioned to clear nallers.

@ Imagine loading up your bagged
leaves, grass clippings and pilas of
brush from your yard, heading to your
landtill, and being turned away at the
gate by a large sign saying: "'Yard
wastes are now banned from this land-
fill.” This scenario is happening all
across the country. At last count, nearly
20 states have passed or are consider-
ing legislation banning yard wastes from
landfills because there simply isn't
room for it anymore. When you
consider that food and yard waste ac-
count for aboul a quarter of our nation's
garbage, it's not surprising that states
and municipalities are setting up pro-
grams that encourage one alternative to
landfilling it all—namely, composting.
Composting is not only one solution to
our solid waste woes, il also is the least
expensive and best way to improve that
poor excuse for soil that surrounds your
house. Compost can loasen clay soil
and improve the water-holding capacity
of sandy soll, It can supply your plants
with nutrients, neutralize soll toxins and
metals, and act as a pH buffer so your

plants are less dependent on a specific

topsoil. Compost does the job of both.
You can build an outdoor compost pile

soil pH. No need to buy peat mossand

Using The 3-Bin Composter

by simply layering organic materials on
the ground. If left alone, in a year or more
you'll have compost. Or you can get
compost in a matter of weeks with this 3-
bin composter. This method requires
more of your time and energy than the
laissez-faire approach. But you'll be apt-
ly rewarded with a continuous supply of
compost to enrich your soil,

Materials

Collect a variety of organic materials.
Leaves, grass clippings, tree and brush
prunings. sod, seaweed, garden planis
pulled up at season’'s end, manure, hay,
straw, black-and-white newspaper
(shredded, minus the colored advertis-
ing supplements) and even your kitchen
scraps (minus meat, bones and fat) will
turn into rich compost. The smaller the
pleces of materials, the faster the micro-
organisms can break them down. So
chop up those baseball-bat-sized zuc-
chini from your garden, and rent or bor-
row a chipper/shredder to cut up any big
branches. Avoid all colored paper and all
glossy paper because some of the inks
contain heavy metals. Pet litter and sew-
age should be avoided because thay
contain toxins that a backyard pile can-
not eliminate,

When deciding what to add to your
pile, consider the needs of the bacte-
ria—the organisms that are doing most
of the work of decompasition. They di-
gest organic materials and release
bound-up nutrients, and to do this effi-
clently they need a certain rafio of car-
bon to nitrogen in the pile. Although im-
possible to measure exactly, the ratio
that works best in the compost pile is ap-
proximately 30 parts carbon to one part

bon. Manures, grass clippings and
green plant are high in nitro-
gen. Think of carbon as the food and ni-
trogen as the digestive enzymes, and
add roughly 30times asmummu.
nitrogen.

Mix your materials on the ground and
add them to the first bin. If you cannol
mix them first, alternate layers of carbon
and nitrogen materials. Your pile will
soon tell you if the carbon/nitrogen ratio
is out of kilter. If there's too much nitro-
gen, you'll notice the unpleasant odor of
ammonia gas emanating from the pile as
the excess nitrogen is released. To
remedy this, you can add more well-
chopped carbon materials and mix them
into the pile. Il you have the opposite
problem of too much carbon,

sition slows down. Inthis case, try mixing
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drop-in slats are separated by nails
that are driven partially into the edge
of each slat. Leave % in, of each nail
exposed to provide the needed venti-
lation gap. To drive these nails to a
uniform height, butt a piece of Y-in.-
thick hardwood against the nail after
it has been started. Drive the nail un-
til the head touches the guide block.

The Lid

Assemble the lid frame with half lap
joints. Mark the width of each frame
member on the ends of the pieces
where appropriate. Set the saw blade
to cut a %-in.-deep kerf (half the

13 Screw siats to end frames. For correct
spacing, support each slat while fastening
with 1'4-in.-wide blocks.

11 Don't nail mesh at the bottom of the
two center frames so you have access to
nut. Tighten the nut until bolt digs in.

14 Use a T-gulde to make the repeated
kerf cuts in the lid frame. Kerfs should be no
mare than ' ln. apart.

12 Complete the structural assembly be-
fore attaching the side and back slats and
the rest of the wire mesh.

15 Clean out between the kerfs with a
sharp chisel. The overlap's depth equals
half the stock’s thickness.

in a nitrogen source such as fresh grass

fresh manure or blood meal. If
you can't mix the materials easily, make
l‘luhhlhu pile and pour in the nitrogen

You may want t; m u&:ﬂﬂvatnr 1o
make sure your nmass&qr
microorganisms. Finished

compost, soil
and manure are excellent activators. Or
can use commercially available acti-
vrg;lnrs, aml}:dﬂhi:ﬁn?mr made by
!haoum Campost
poictisiai s Sl e

and

Source List appears on page 56.) These
activators come in a powdered form, and
a little m%mhh:wmm of

can on
?mmwmmmuﬁ
pile. Many garden centers carry activa-
tors, or you can order directly from the

manufacturers.

le mois-
mmwmm Tryto
keep the materials in your pile as moist
as a well-wrung sponge. As you build
your pile, sprinkle water on top of each
layer, but take care not to safurate. Then
reach into your pile every once in a while

and squeeze a handful of materials, If
they are toowet, tum the pile to help itdry
out. If you need to add more water, insert
your garden hose or watering can into
the middle of the pile in a few places.

Oxygen

To stimulate the most efficient bacleria,
keep your pile well aerated. The aerobic
or oxygen-loving bactenia are 90 percent
more efficient at breaking down organic
matter than the anaerobic bacteria that
take over in a pile devoid of oxygen.
Furthermore, anaerobes produce sub-
stances that smell like ammonia and rot-
ten eggs.

You can encourage airflow through
the bottomn of the pile by using bulky ma-
terials such as com slalks for the bottom
layar. Commercially available asmating
tools cost about $15 from gardening cat-
alogs, such as Gardener's Supply and
Smith & Hawken. In my experience, thay
work best if the materials in your pile are
well cho . Large, fibrous materials
are to lift with tha tools.

When you turn a pile, you're taking ad-

of the intensified microbial ac-
tivity in the middle of the pile. Once the
microorganisms have broken down the
materials in the center, thelr activity

slows, and the pile begins to cool down.
Turning materials from the edges of the
pile into the center provides additional
food for the microorganisms, and as
their activity increases, so does the tem-
perature. Thus, turning can help raise
the temperature high enough to kill weed
seeds and disease organisms (about
150° F). If you want to keep your pile al
maximum heating capacity, it's worth in-
vesting in a compost thermometer,
which s basically a round thermometer
face with a long metal probe that
reaches into the compost pile. Garden-
er's Supply and Ringer catalogs carry
them for about $1B8. Tum your pile when-
ever your thermometer tells you the tem-
perature in the center of the pile has
dropped below about 100” F, When turn-
ing no longer raises the lemperature,
your pile is probably well decomposed
and ready 1o use. Keep in mind that turn-
ing is anly beneficial up to a point. Tumn-
ing too frequently can cause a disruption
in the process that outweighs any bene-
fit. In a fast-cooking pile, every three
days is often enough. In a slower pile,
every three weeks may be sufficient.
Also remember that you can make com-
post year-round in moderate climates.
But in colder regions, you and the micro-
organisms can take the winter off,
—Kathleen Bond Borig
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thickness of the stock) and, running
the saw against a T-guide, cut a series
of kerfs no more than % in. apart.
Chisel out the waste (Photos 14 and
15). Cut two or more frame pieces at a
time during this operation. The com-
bined width makes a more stable base
for the saw, as opposed to cutting one
piece at a time.

The five crossmembers are at-
tached to the two lengthwise mem-
bers with plastic resin glue and
clinched nm]‘ﬂl {Photo 16).

The lid is surfaced with four pieces
of fiberglass-reinforced plastic Filon
panel cut from two 8-ft.-long panels.
We used the Cool Rib panel in Cool
White color, but other Filon types and
colors will work as well. These panels
are sold at lumbervards and home
centers (BP Chemicals, Commercial
Composites, Filon Produets, 12333
Van Ness Ave., Hawthorne, CA
92050). The panels are attached to
matehing corrugated redwood mold-
ing that is sold with the panels.

Lid Assembly

Support the panels while cutting
them by resting them atop the corru-

i

16 Glue together the frame members
with water-resistant plastic resin glue,
Then, clinch nall the pleces together.

19 Vertical redwood molding is installed
on the frame 30 it aligns precisely with

ridges on corrugated molding.

ated redwood molding (Photo 17).

ut two panels at a time. Mark the ap-
propriate Ienfth on one panel and fas-
ten a piece of tape across its width,
Mark the cutting line on the center of
the tape and clamp a fence across the
panel to run the saw against. Make
the cut with a fine-toothed plywood or
crosseut blade. In order to fit the four
panels across the 8-ft. length of the lid
with a 1-rib overlap, trim off 1% in.
from the first and last rib using tin
Enips.

Nail the corrugated molding strips
to the front and rear of the frame after
cutting off the starting end to conform
to the trimmed panel, Nail Filon ver-
tical molding strips centered on the
crossframe pieces (Photos 18 and 19).

Use aluminum nails with neoprene
washers to attach the Filon panels to
the moldings (Photo 20). Prebore the
nailholes in the panels and the mold-
ing with a */-in. bit. Nail the panels
as shown in the drawing, and, when
this is completed, attach the lid to the
bin with four hinges.

We leveled the bin across eight
bricks, one under each carriage bolt
loeation. The bricks were slightly re-

17 Support the panels on corrugated
molding. Mark a cutline with tape and run
the saw's shoe against a fence.

20 Prebore clearance holes In panel
ridges and molding. Attach panels with
aluminum nails that have rubber washers.

cessed into the soil and checked witha
long board and level to obtain a true

plane.

In order to prevent the weight of
the compost from depressing the bot-
tom mesh and loosening it, a brick was
positioned under the center of each
bin. Of course, you can substitute any
large flat stones for the bricks. Just be
sure that the whole unit is relatively
level so that the bin's lid will be able to
work properly.

Complete the bin by nailing down
the hncﬂ and bottom mesh. The front
edge of the bottom mesh is folded like
the sides {Photo 21), ™

Composting Supplies Source List
. A[Elﬁﬂnﬁy Hgir:l,nrs, P.0, Box 1267,
Galesburg, L 61401

® Gardoner's Eu& Co., 128 Intervale Rd.,
Burlington, VT

® Kemp Ca., 160 Koser Rel., Lilitz, PA 17548
® Mellinger's, Inc., 2410 W. South Rangen
Hel., N, Lima, OH 4462-0741

& Natural Ga.rrl.em'.ug Research Center, PO,
Box 149, Sunman, [N 47041

# Necessary Trading Co., P.O. Box 306, 422
Salem Ave,, New Castle, VA 24127

® Nitron Industries, Inc., P.0O. Box 1447, 4605
Juhnson Rid., Favetteville, AR TET0E

# Hinger Corp., #9058 Valley View Hd., Eden
Prairie, MN 50344-3585

® Smith & Hawken, 25 Corte Madera, Mill Val-
ey, CA 94941

18 Nail the corrugated redwood molding
through alternate valleys. Molding is soid
with the corrugated panels.

&1 Situate the bin on level ground and
place a brick at the center of each bin to
support mesh. Nall in the bottom mesh.
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TOOL TEST

FEIN
FINISHING
SANDER

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO.
Contributing Editor

@ Conventional pad sanders are great
for quickly smoothing broad surfaces

they fall short, however, is in han-
dling inside corners and working in
mu[%ned areas—these places must be
smoothed by tedious hand sanding.
At least that's the way it used to be.
Now, there's 4 unique new tool that
solves the problem—the Fein MSx
636 finishing sander.

The most distinctive feature of this
tool is its triangular sanding pad,
which enables it to reach into corners
without damaging adjacent surfaces.
Unlike an Drbitafsnnder whose pad
maves in small circles, the Fein trian-
gular pad oscillates back and forth in
2% arcs at a speed of 20,000 oscillations
per minute,

The sander measures 10%: in. over-
all, and weighs just under 3 pounds.
Its lightweight and narrow body
make for comfortable handling and
good control. The triangular pad
measures 3% in. from corner to corner
and has a Velero surface to Vel-
cro-backed sanding sheets. The Velero
gystem allows you to remove and rein-
stall a sanding sheet many times. A

lain pad is available for use with ad-
esive-backed, peel-and-stick sand-
paper sheets.

We tested the toolin a variety of sit-
uations, including the difficult job of
sanding the panel of a finished frame-
and-panel door down to bare wood.
The result was a sharply defined
sanded panel surrounded by an un-
marked finished frame. The sander
also performs well on metal, Howev-
er, the manufacturer recommends
using peel-and-stick sandpaper for
continuous metal sanding where the
Velero pad may overheat.

The Fein MSx 636 sander is an in-
dustrial-duty German import that's
built to last. And, at just under $300,
it’s not your off-the-shelf consumer
tool. It comes with a metal carrying
case, wrenches and 10 sheets each of
60-, 80- and 120-grit Velcro-backeid
| sandpaper. Optional aceessories in-

in preparation for finishing, Where |

¢lude a regular pad and peel-and-stick
sandpaper, and a dust extraction sys-
tem that includes a perforated sand-
ing pad and perforated sandpaper.

While the tool is not a substitute fora
regular finishing sander, it's ideal for
handling the tricky sanding problems
encountered in all phases of custom

The Fein triangular-pad sander easily sands Into comers without marming adjacent surfaces. It
comes in a carmying case (inset ) with wrenches and Velcro-backed sanding sheets.

and production woodwork, refinish-
ing and auto body work.

he Fein sander is available from
Garrett Wade, 161 Avenue of the
Americas, New York, NY 10013. For
more information, write to Fein Pow-
er Tools, Inec., 3018 Carson St., Pitts-
burgh, PA 15204, ™

Pad oscillates back and forth through 2° arc
at 20,000 osclllations per minute. Pad can be
rotated to utilize entire sheet.

Unique design also permits working in con-
fined spaces such as In between louvers
where ordinary sanders can't reach.

Standard pad uses Veloro-backed
so sheets can be removed and used again.
Peel-and-stick pad and paper also available.

Vigorous metal sanding can overheat Velcro
pad. Peel-and-stick pad and adhesive-
backed sandpaper are recommended here.
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Tub/Shower Diverter

The water pressure in our tub is good.
However, when we turn on the show-
er, some water continues to come out
the tub faucet, and the water pres-
sure from the shower head is reduced,
How ean we correct this problem?
KELLY F. KELLER
JAMESTOWN, NC

The problem s with the tub/shower
diverter valve, When the valve is
functioning properly, all the water
should be channeled to the tub or the
shower,

Two commaon types of diverters are
shown in the diagram. I'n the tub
spout diverter, a small gate valve is
attached to the base of a plunger shaft
located in the spout. It is held in the
up position for the shower by water
pressure. When the water is turned
off, the gate drops and opens the tub
spout. To remove it for repair, un-
screw the tub spout from the threaded
wafer pipe.

The other diverter works by rotat-
ing the valve stem so the parts in the
valve body open to either the tub
spout or the shower pipe. You can re-
mouve the mechanism by unscrewing
the stem nut and withdrawing the
diverter assembly.

Tub diverter spouis and diverter
assemblies cost $10 to $15 at plumb-
ing supply stores. Since there are dif-

DIVERTERVAIVE  COLD\WATER INLET

Both types of diverter valves can malfunction and cause water to leak from the tub spout
while the shower is on. In elther case, replace the diverter valve.

ferent types and sizes of tub/shower
diverters available, take the old one
when you go to the store to make sure
you get an equivalent replacement.

UF Foam Insulation

I would like information regarding
urea formaldehyde foam insulation
(UFFI) in walls. We are thinking of
buying a house and are afraid of set-
tling on something not knowing if
formaldehyde is present.
MHES. WILLIAM CROWNER
WOFFORD HEIGHTS, CA

UFFI was installed in most homes
during the 1970s, but was banned in
1982 by the U.S. Consumer Product
Safety Commission for use in schools
and homes. The commission banned
the material after reviewing test dafa
that linked formaldehvde fumes to
cancer in rats and mice. The ban was
later overturned by a U.8S. Court of
Appeals. By that time, however, most
of the contractors installing the ma-
terial had gotten out of the business.
During and after installation of
UFFI, formaldehyde levels decline
rapidly (to below .1 parts per million
within the first year of the installa-
tion). Although people vary in their
susceptibility to formaldehyde, most
healthy adults would not experience
ill effects from exposure below .1
parts per million. And since a house

containing the insulation would
probably have had it installed years
ago, any vapors from the insulation
would probably be negligible.

Formaldehyde s widely used in
many other products such as ply-
wood, particleboard, chipboard,
plastic laminates, cosmetics, clean-
ers and paper products. It is possible
that the air in a house could have a
high formaldehyde concentration
from these products.

If you are concerned about this,
have the air tested for formaldehyde
by a certified lab.

Sweaty Windows

The windows in my house sweat and
produce excessive moisture. Water
accumulates on the window sill and
literally needs to be dried up with a
sponge or rag. This occurs daily in the
wintertime. The house is 3 vears old,
and water damage to the drywall isal-
ready visible. Any suggestions to
eliminate the moisture buildup would
be appreciated.
WAYNE CECIL
HIXSON.TX

The condition is obviously the con-
densation of excessive moisture pres-
ent in your house. Although I can't
determine the exact cause of the prob-
lem, I can recommend three possible
sources for excezsive motsfure,

Many homes with warm air heat
have humidifiers mounted on their
furnace. If vou have one, the unit may
be malfunctioning, introducing too
much moisture into the airstream.

Another moisture source is a bath-
room exhaust fan that vents into the
attic, and not outside. The fan may
alzo be blocked, or its outlet in the at-
tic floor may be covered by insula-
tion. The fan should exhaust
matsture into a duct that leads toa
roof vent or through a sidewall witha
rainhood for protection.

A third source is a dirt crawlspace
under the house. Moisture from the
soil is pulled into the crawlspace,
then into the house. In this case, in-
stall a vapor barrier of plastic sheet-
ing above the dirt floor and ventilate
the crawlspace. There should be at
least two vents with a total free area of
"r’,,w of the crawlspace area. ™

M} YU HAVE A HOME-MAINTENANCE
OR REPAIR PROBLEM?
Just ask Norman abowt (. Send vour question to
Homeowners Clini¢, Popular ﬂuﬂ'ﬁ anics, 224
Weat 57th St., New York, NY 10019, While letters
mnnptbemm_eﬁd in.g:!iu:d'uuﬂ';.pmbbm of gen-
erel interest will be discussed in the column, For
muare home-repairand maintenance help, pet PM's

Home Care Guide, 85 95 postpard. Send your or-
der sl to Populor Mechanies, Box 1014, Radio City

Station, New York, NY 10101,
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d Your Property of Unsightly
ush Piles and Yard Debris!

«.with the TROY-BILT"
Junior TOMAHAWK* Chipper/Shredder

No more
bagging,
burning

or dumping!

No more hassle of bagging leaves, bundling
brush...no more smoky burning..no more
hauling and high dumping fees! The home-
owner-sized TROY-BILT Junior TOMAHAWEK®
Chipper/Shredder is the fastest and easiest-to-
use low-priced chipper/shredder ever!

The extra-large hopper
accepts leaves and light

materials for thpddinﬁ by the The Junior quickly and easily gets rid of
basket-full, Separate chipper brush, fallen branches, leaves, prunings and
accepls branches up to 2" thick. garden residues, It turns them into useful,

valuable material for your landscaping and

Mﬂk&s’ FREE landgcapmg gardens, It's the sensih!el practical way to

handle your yard debris!
mulch & garden fertilizer!
In less than 20 minutes, the Junior model can turn Call TOLL-FREE

an 8' long 4’ wide, 2 high mess of brush, leaves and
fallen branches into a compact pile of perfectly-sized 1 _800-634-97 00
chips and finely-shredded compost/mulch material.

Spread around flowers, landscape plantings, and Dept. 3056
your garden, this shredded material makes a weed-
killing, moisture-saving mulch—and a “slow-release”

fertilizer to help your plants grow lusher and more
beautiful than ever before!

102nd St. & 9th Ave., Troy, NY 12180

Send for your FREE
[ YES! freae send me vour rret

I
|
|
|
|
|
TOMAHAWK Catalog and i
1 TOMAHAWES Chipper!Shredder Catalos,
Lanthc@i’!g T‘ms | with details abouut all vour Modeds, including  the new
. | Jumiar ul..n. prices, Special :-_.|u|w_- now in effect, and your
MO MOMNEY DOWN By Paymiend Plan!
® All the FACTS about the TROY-BILT TOMAHAWK | ©7 ™™ T HEHE fur e
|
|
|
|
I
|

Chipper/Shredder Models—including the new
small-property Junior TOMAHAWK!

® PLUS valuable FREE tips to improve and beau-
tify your property in the Homeowner's Guide to aw
Chipping and Shredding! e

Al awailabie o Cenada 21091 Garden Way Ine

Please Primt
MAMAE
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TOOL TEST

TEXT AND PHOTOS
BY THOMAS KLENCK,
Associate Home
Improvement Editor

® If you can't afford to buy a new
knife or chisel every time the old one
gets dull, it might be hard to believe
that investing in diamonds can help.
The fact is, 8 ners that utilize in-
dustrial diamond abrasives are capa-
ble of renewing any cutting edge
you'll find in the home and work-
gshop—they'll even handle carbide-
tipped tools.

Recently, we tried several sharp-
ening products manufactured by Dia-
mond Machining Technology, Ine.
(DMT). In many respects, these tools
prove far superior to their traditional
counterparts. They're available in
shapes similar to standard whet-
stones or in rod-shaped models simi-
lar to a butcher’s steel or round file,

The DMT diamond hones feature an
abrasive diamond-particle surface on
a flat steel plate. The diamond grit is
embedded in a nickel coating that's
electroplated onto the steel. Because
the diamond particles are so hard,
they stay indefinitely and don't
wear away. Unlike ordinary whet-
stones, diamond sharpeners never
need to be flattened or trued.

The steel plate on DMT products
has perforations that lock it to a plas-
tic base. The manufacturer claims the
small plastic islands that appear
through the perforations improve
performance and help to clean away
the fines, which are particles of steel
cut from the sharpened edge (Photo
1). Although we used water to help
flush away the fines, diamond sharp-
eners are also effective when used

Countertop or bench-model sharp-
eners come in 6-, 8- and 12-in.-long
gsizes, and are available in three
grades: fine (600), coarse (325) and ex-
tra coarse (220). Prices range from
about $40 for the 6-in. model to about
$100 for the 12-in. model, regardless
of grade. The coarse stone is excellent
for laﬁping the backs of plane irons
and chisels, and for shaping bevels
{(Photo 2). Use the fine stone for final
honing and routine sharpening. For a

W

Durabile diamond sharpeners are offered in a range of shapes and sizes to sult most home and
Bench models come in a wood case with nonskid feet. Round and

workshop requirements.
flat sharpeners handle a variety of cutting edges, and hone all materials—Including carbide.

better Bd%h finish the job with a tra-
ditional, fine water or oil stone. The
extra-coarse does a fast job on
axes and en shears. DMT claims
that the extra-coarse model is even
capable of flattening the sole of a met-

1 Diamond grit Is embedded In nickel coat-

ing on flat steel plate. Perforations lock plate
to plastic base and reduce clogging.

al plane. The sharpeners that we
tried, however, are not flat enough
for this purpose.

For handling knives and other
small cutting tools, the same three
grades are available in rectangular, 3-

2 Coarse diamond hone shapes plane lron
and chisel bevels, Normwearing surface helps
to ensure stralght cutting edge on tool.

3 High-speed steel and carblde-tipped

4 Round and flat Diafold models close to
protect the sharpener surface, and then
open ta provide a comvenient handle.

¥
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§ The 4-in.-long pocket-size models handle
knives, carving chisels and other small cut-
ting tools. They re available in three grades.

and 4-in.-long pocket zizes. DMT Dia-
fold sharpeners (about $20) feature
the 4-in,-size sharpener mounted in a
unique ¢ase—when it's folded open, it
becomes g handle (Photos 3 and 4).
While a diamond stone i durable
and cuts fast, another attraetion for
woodworkers is its ability to hone car-
bide-tipped equipment. Router hit
edges are eagily maintained by pass-
ing the flat carbide face over the dia-
mond stone (Photo 5), (Avoid honing
the bevel edges, or the bit profile may
be altered. ) An excessively dull or

& Small 4-in. diamond sharpener Is handy
for touching up faces of dull teeth on car-
bide-tipped circular-saw blade.

gional help, of course. You can also
use a small hone to renew the teeth on
carbide-tipped circular-saw blades
{Photo 6). Remember to clean gum or
piteh from router bits and blades be-
fore honing. Again, these hones are
only suitable for periodie blade touch-
up jobs. To properly sharpen circular-
saw hludes, send them to o shop that
has the right equipment.

Round diamond hones for sharpen-
ing kitchen knives come in fine (G00]
and coarse (325) prits. An extra-
coarse, 8 —Ju ]|Jn;=_ version is available

nicked cutting edge will need profes- | in V-, ¥ and

wein, diameters for

BOOK REVIEWX/

MORE PROVEN
SHOP TIPS

® Devising tips and tricks that make woodworking easier,
more rewarding and, quite frankly, a preat deal more fun is
an important part of my professional woodworking ached-
ule. Therefore, it was with great interest that Lopened Fine
Woodtvorking's new book titled, Maore Proven Shop Tips.

Picking up where the original Proven Shop Tips book left
off, this second book continues with a collection of wood-
working tips from Fine Woodworking magazine's Methods
Of Work column—a monthly forum of readers’ ideas, hints
and advice, The column and book are edited and illustrated
by Jim Richey.

If vou're a woodworker—amateur or professional—you’ll
find a wealth of useful information in this book. Each enter-
taining page presents personal approaches to everyiday
problems through clear, deseriptive drawings and coneise,
to-the-point text, Nicely organized into specific shopwork
categories—such as Measuring and Marking, Gluing and
Clamping, Joinery, Tablesaw Jigs and Fixtures, to name i
few—the clever tricks, techniques and solutions to prob-
lemsabound. | found this book to be a good source of ideas on
the use of tools and materials, as well as devising useful jigs
and fixtures,

Fine Woodworking's More Proven Shop Tips (37.95) is
an B7-page, softcover book published by the Taunton Press.
For more information, contact the Taunton Press, Ine., 63
S, Main St., Newtown, CT 06470, —Rosario Capotosto
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7 Diamond chain-saw file i sald to outlast
ordinary files. It comes in the extra-coarse
grade and in three diameters.

sharpening chain saws (Photo 7).
DMT diamond sharpeners are
available through woodworking tool
catalogs and hardware stores. These
tools won't replace your finest stones,
but they are the most durable and
fastest cutting sharpencrs around,
And, with the popularity of carbide-
tipped cutters, industrial diamond
sharpeners are sure to become i
mainstay of most woodshop sharpen-
ing svstems. For more information,
contiaet Diamond Machming Technol-
oy, Ine., 85 Hayes Memarial Dr.,
Marlborough, MA 01752, m
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NEW PRODUCTS

HOUSE PARTY

Spring into action with 16 great
new home improvement products.

BY ROY BERENDSOHN,

Assistant Home Improvement Editor

Wireless

You can turn on a TV, a table lamp or an appliance
with this switch from 50 ft. away—without install-
ing additional wiring—because it works on a radio
transmitter, Attach the transmitter switch to the
wall (it comes with double-sided tape and serews),
plug the receiver into an outlet, and plug the lamp,
TV or appliance into the receiver, The switch and
receiver are powered by a standard 12-volt battery
(included), and the system's radio frequency is cod- 8
ed to prevent interference from outside sources "

such as radio signals from passing aircraft. [t costs about $30 from hardware
stores and home lighting centers. For more information, write to Vantage
Technologies, 425 Pleasant 5t., Fall River, MA 02721,

Boxed In

Rubbermaid says it asked consumers
what features the ideal toolbox should
have, then incorporated those ideas
inits new toolboxes. Model 7716
(shown)is made of a blend of two plas-
tic resins, to give it high-impact resis-
tance at high and low temperatures.
Its lid closes securely with two large
latches, and its recessed handle 13

cushioned. The box has two nesting
compartmentalized trays that lift out
with one handle. The box measures 9
in. high % 10in. wide = 24 in. long and
costs about $33 at home centers and
hardware stores. Other models with
different features and capacities are
available. Write Rubbermaid Con-
sumer Serviee, 1147 Akron Rd..
Wooster, OH 44691,

Wainscot Wonder

This knotty cedar wainscot is de-
signed with homeowner installation
in mind. Each kit contains enough

precut Yi-in.-thick tongue-and-
groove planks to cover e ft. of wall
space. Also included in the kit is a 64-
in.-long piece of chair rail and a

matching length of baseboard.
The pieces asgemble to yield
wiinscot 35% in. tall. Each kit
costs about $27 at lumberyards
and home eenters (it costs about
2260 to eover four walls in a 9-ft.
x 12-ft. room). For more infor-
mation, write Georgia Pacific
Corp., Dept. PM, P.0O. Box 2808,
Norcross, GA 30091, A 31-page
paneling guide iz available from
the same address for $3.

Looks Like Stone

Made of polymers, fiberglass and
marble chips, these load-bearing col-
umns are designed to look like stone,
with a fraction of its weight. They are
waterproof and fire resistant, and
they need not be primed before paint-
ing. Because they are hollow, they
can conceal wiring, plumbing and
downspouts. They come in a variety
of sizes, with plain and fluted exteri-
ors. Sold at lumberyards, a 6-in.-dia.
% B-ft.-tall column costs about $127,
and a 12-in.-dia. = 16-ft.-tall column
costs about £720. For information an
these columns and other architectural
elements (domes, cornices, mold-
ings), write Focal Point, Ine., P.O.
Box 93327, Atlanta, GA 30377.
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Wrenches Need
Not Apply

Install plumbing supply lines, with-
out a wrench, solder or solvent, with
these hand-tightened CPVC fittings
that also allow plastic-to-metal con-
nections. A range of Y&-in. and Vi-in,
components are available, along with
some Ys-in. fittings. The straight sup-
ply valve (top) costs $6.80, the Ve-in,
female adapter (middle), about $3.10
(% in., $3.90), and the Y-in. elbow
(bottom) costs $4.10 (% in,, $5.70) at
hardware stores. Write Genova Prod-
nets, Ine., T034 E. Court St., Box 309,
Davison, MI 484234,

Patio Placement

Place these plastic guides over a bed
of gand to help position paving bricks
when building a brick-and-sand patio.
Smooth the sand bed, lay the guides,
place the bricks, then sweepand wash
down sand between the bricks, A
package of 10 covers 20 sq. ft. and
costs $8.95 plus $5.50 shipping (re-
gardless of how many packagesz you
buy) from Argee Corp., 9550 Path-
way St., Santee, CA 92071,

Rot Repair

compound that consists of a powder

You can fix rotted porch columns,
window sills and just about anything
made of wood with this new 2-part

and a liquid polymer, You can mix it
thin enough to be applied as a primer
or thick, like a putty. The compound
can be applied over
fiberglass mesh for
filling large open-
ings. Tools used to
apply it are cleaned
with water. A 4-
pound kit costs $14
at hardware stores
and home centers,
Write to Mr, Mae's,
111-F Creek Ridge
Rd., Greenshoro,
NC 27406,

ouble Duty

(renie's new 1.5-hp shop vacuum eon-
verts into a 2-speed (normal and high
velocity) blower by removing the mo-
tor unit, As ashop vacuum, it can han-
dle dry material and water. It has a
10-gallon tank with an automatic
overflow shutoff and a 12-ft.-long
cord. It comes with a 1%-in.-dia. = 6-
ft.-long hose, two wands, a floor nog-
zle, two 20-in.-long blower wands and
a ereviee nozzle, Covered by a 2-year
warranty, the vacuum/blower ecosts
about $140 at home centers, Write the
Genie Co,, 3515 Massillon Rd., Union-
town, OH 44685,

Paint Squirt

Squirt some of this mildewcide into la-

tex or oil paint, sealant, stain or pre-

gservative to prevent mildew from

forming on interior or exterior sur-

faces. Its manufacturer says
it is odorless during applica-
tion and after the paint or
coating has cured, and it
works on virtually all com-
mon surface materials
—wood, masonry, drywall,
metal. This mildewcide con-
tains no mercury, arsenic or
sulfur. A 1-gallon treatment
syringe costs about $4.30,
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and a ealibrated 5-gallon syringe
(shown) costs about 315 at paint
stores or direct from Enviro-Chem,
Ine., Stay Clean VE, P.O. Box 1298,
Walla Walla, WA 99362,

Booster

Dirop the Equalizer over an air regis-
ter in rooms where you want addi-
tional heat or cooling. 1t works by in-
creasing the volume of cooled or heat-
ed air entering the room and has
neither a heating nor a cooling ele-
ment. The Equalizer has a thermo-
statically controlled fan that turns on
when it senses air entering it at 92° F
(for heating) or 70° F (for cooling). It
comes with a 6-ft.-Jong cord and is
UL-listed. It costs $30 at hardware
stores and home centers, Write to
Suncourt Manufacturing, 4511 Man-
hattan Rd., 8.E., Calgary, Alberta,
Canada T2G4B3.
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Soft Landing

Unlike hard plastic or poreelain bath-
tubs, these fiberglass tubs are com-
pletely eovered with a flexible foam
cushion, which is in turn covered by
an elastomeric skin, The result is a
bathtub that weighs about 100 pounds
and iz soft, somewhat like a sofa. They
come in a wide variety of styles and
colors, Their optional features inelude

whirlpool jets, heaters, a water-level
sensing device and low-voltage light-
ing. The soaking bathtub shown
measures 20 in, high, 36 in. wide and
60 in. long. It costs about $2200 with-
out whirlpool jets and about $2900
with six jets. For more information,
in the United States, call (800) Tub
SBoft (882-7638), and in Canada, eall
(604 ) 654-TT711.

Retriever

Plug the Cord Central into a duplex
outlet and you'll have aceess to two 6-
ft.-long extension cords. Each cord is
made of 16-gauge wire, rated to carry
4.5 amps. Unwind the cords as you
need them, then tug to unlock
them—the cords automatically re-
tract. The UL-listed Cord Central

| costs about $22 at department and

hardware stores. For more informa-
tion, write Homestar International,
Ine., 4473 Willow Rd., Suite 250,
Pleasanton, CA 94566,

Breathe Easier

3M says its new electrostatically
charged furnace and air-conditioner
filters trap 92 percent of airborne par-
ticles, many as small as 1 micron (one
thousandth of a

millimeter). Many
filters trap only
10-micron parti-
cles, 3M says. The
filter material is a
blend of entangled
polyolefin plastic
fibers and M Fil-
trete. The air can
flow more easily
around entangled
fibers, the company says, unlike ad-
hesive-bound fibers in inexpensive fil-
ters. Sold in eight sizes, the filters last
three months and cost from $10 to $14
at hardware stores and home centers.
For more information, write 3M DIY
Divigion, 3M Center, Bldg. 22345,
St. Paul, MN 55144.

Quiet Please

Leviton sayvs its new controls allow
you to manipulate ceiling fan speed
without the annoying hum. The com-
pany uses electronie filters to prevent
the humming, and the controls can be
used in new and retrofit installations,
They are available in ivory and white
and provide low, medium and high fan
speeds. Model 6619-1 (below left)
costs about $28. Model 6620-W, which
alzo has a 3-way light dimmer, costs
about $46 at hardware stores and
home centers. Write Leviton Mfg.
Co., Ine., 59-25 Little Neck Parkway,
Little Neck, NY 11362.

No Flash

Wasco says its new E-class skvlights
need no flashing or caulking. They
have built-in flashing, flanges and
gaskets to prevent water from pene-
trating. The skylights attach to the
roof deck with snap-on aluminum
mounting brackets. They are avail-
able in seven square and rectangular
sizes with opening or fixed sashes,
Options include louvers, bronze and
tempered glass, and high-perform-
ance insulated glass. Prices range
from about $220 to 2600 at lumber-
yards, Write Wasco Products, Inc.,
Residential Division, P,0. Box 351,
Sanford, ME 04073.

In Control
Control your home's interior lighting
and appliances, from anywhere in the
house, with the Stanley LightMaker
svstem. Plug in the control panel,
then plug the LightMaker module
into a wall socket, and plug the lamp
into the module. You ean dim, bright-
an or switch the light on or off from
the panel, With accessory appliance
modules, vou can start a coffeemaker
or other applinnces, The kit comes
with a lamp control module and a
control panel that handles up
to eight lights or appliances.
Extra lamp and appliance modules
cost about $17. A wall and eeiling
switch module
costs about $18.
Timer controls
also are available.
The kit costs about
$30 at home cen-
ters and hardware
stores. Write to
Stanley Home
Automation at
41700 Garden-
brook, Navi,

4B050,
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HOME IMPROVEMENT

EXTERIOR PAINTING

BY STEVEN WILLSON, Home Improvement Editor
PM lllustrations by Geurge Retseck

@ Exterior painting has always been
a chore that most people dread. The
problem with it has very little to do
with painting itself. The simple appli-
cation of the paint is pretty easy. But
the preparation is an entively differ-

1 Electric power washer uses high-pres-
sure stream of water to remove paint. At-
tach to water supply with garden hose.

ent matter, It takes a lot oftime, ener-
Eai'i and a willingness to work off

ders for long periods. And, it often
involves pitched battles with wasps,
bees and other annoying creatures. In
the hopes of finding new ways to make

this necessary chore easier, we con-
tacted the folks at the Paint Quality
Institute and asked their adviee about
proper preparation technigues and
the best kind of paint for the job at
hand.

Because our building was in such
bad shape, we knew that hand serap-
ing would be a tremendous chore.
And, we didn’t want to use heat re-
moval techniques because of the fire
danger. So we decided to go the pow-
er route. To this end, we obtained a
power maﬂher and a :..Iever B inder

& On washer with reservoir. pour cleaner
into reservolr and set mixture contrel.
Washer mixes cleaner with water stream.

3 washer units require ground fault clreuit
interrupters. This model has handy st and
RESET buttons built into electrical cord.

POPULAR MECHANICS ® MARCH 1991
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& Power switch is usually located directly
on washer. Hold spray wand in safe direc-
tlon every time power switch is turned on.

designed specifically for removing
paint, Then we threw in a simple d:a]m
sander and a portable drill outfitted
with an a#fortment of abrasive
wheels. We rounded out our tool se-
lection with a couple of hand serapers,
wire brushes, sandpaper galore and
an airless power painter for spraying
the building once the surface was pre-
pared. With all these tools ready, the
mput of the Paint Quality Institute in
mind, a generous ﬂupJ)ly of 100-per-
cent acrylic primer and paint on hand,

ey

7 On broken windows, remove any glass
fragments and old putty. Then coat sash—
where glass will go—with mineral spirits.

10 Install glazing polnts every 10or 12 In,
around perimeter of glass. To install this

type of point. use a flat-blade screwdriver.

§ Beginning at top of bullding, wash all
siding and trim with power washer. Keep
wiand moving to prevent surface damage.

and a can of ingecticide spray within
easy reach, we flew into action.

The drawings here show the se-
quence that seemed to work best for
us. We were, however, working on
grooved cedar shmi‘i es. If you have
clapboard, board-and-batten or other
tﬁpea of smooth siding, your work
should be easier and go faster. As al-
ways, there are no good substitutes
for patience and hard work, but pow-

er equipment like the units featured
here ean make the job of exterior

& Once buliding is washed, male any nec-
essary repairs, especially to windows. If old
glazing putty Is loose, remove it with knife.

painting ronsiderably more enjoyable.

Power washer
It'salwaysa idea to wash the ex-
terior of a building before painting to
remove any residue that may have
collected on the surface. Of course you
can do this by hand. But a power
washer will not only clean the surface,
it can also remove a great deal of loose
paint in the process.

For this job we used a John Deere
model No. 117 power washer. The

8 Roll out thin rope of glazing putty, then
press into sash. Mineral spirits keep wood

maoist 5o putty won't dry out too quickly.

11 For outside perimeter of glass, roll out
thicker rope and press into corner between
sash and glass. Slightly overfill corner,

9 Carefully lift glass pane Into sash and
press Into putty. Make sure putty seals en-
tire perimeter of back side of glass.

12 Smooth putty In place using stiff putty
knife. Dip knife In mineral spirits before
each stroke to get smoothest finish.

&8
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13 Once windows are repaired, return to

siding and hand scrape any loose paint that
was too stubborn for power washer.

hookup was straightforward and the
operation simple. You just attach a
garden hose to one end of the unit,
plug in the ground fault prntected

1 : mﬁd : turn on the

t immediately starts pin a
stream of water that you £rect
handheld wand. Generally apeakmg.
power washers are rated by the pres-
sure they deliver. Our model was list-
ed at 750 psi, which seemed to be the
minimum pressure you'd want to han-
dle any paint removal chores. Most

16 On surfaces where lots of paint has
been removed and exposed wood Is rough,
sand surface smooth with palm sander.

19 With practice and care, tool can be

used without guard. This is especially help-
ful on large fat surfaces, like door panels.

14 Once paint Is scraped off, brush ex-
posed areas with wire brush. Brushing loas-
ens paint that scraper blade missed.

experts suggest a washer in the 900-
to 1200-pei range to remove paint, but
we for less pressure because ce-
dar les are so soft.

Though power washers are easily
rented, if you'd like to have one for
other chores nmd ]:.::3?; house, a
painting project you amor-
tize the cost of buying instead of rent-
ing. The unit we used worked very
well and sells for about $450. Other
types of washers, in different pri
ranges, are available fromJohn

17 Grinder with paint removal attach-

ment was designed primarily for clap- |

boards but ls great on flat surfaces, too.

20 For blg jobs, reservolr on power unit Is
more convenient. it holds more paint and
reduces weight at spray head.

15 On curved surfaces, flat scraper blade
doesn't work well. Drill-mounted abrasive
flap sander works better,

and a host of other manufacturers,

Grinder

Even though our power washer did
remove the bulk of the loose paint,
some blistered and cracked areas re-
mained—especially on flat surfaces
—that weren't loose enough to scrape
off. On these areas we used a Porter-
Cable No. 303 grinder with P-C's No.
5041 t remover attachment. This
attachment consists of a rubber-faced
metal backer dise surrounded by a

18 Grinder removes paint smoathly be-
one side of disc Is higher. Side knobs
“ralse and lower side support bars.

21 Painter must be primed before work

begins. Once priming is complete, préssure
Is Increased for spraying.
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22 Turn adjusting screw on spray head to
select spray pattern. For best results, spray
pattern should be no more than 10 in.

sturdy guard. The backer disc ac
flat aluminum abrasive dises that
have carbide chips bonded to the sur-
face. These dises come in coarse, me-
dium and fine grits, and though they
cost about $6 each, in the long run
they are much cheaper to use than
ataﬁedgrd abn;;ive discs. ki
guard features two adjustable
support bars, one on each ;ﬁe of the
disc. By setting one bar lower than
the other, the leading edge of the disc
rides above the paint, while the fol-
lo edge grinds off the paint. The
tool does take some getting used to.
But once we mastered it, it removed
paint beautifully and left a very
smooth surface. Tﬁe paint does tend
to clog the abrasive. But we found
that by using two dises, we could put

the el one in some paint remov-
er while we were using the other. By
the time the second was clogged, the
first was ready to use,

This tool is designed primarily to
remove paint from , 50 we

tried it on another building. The re-
sults were excellent. As you'll see in
Drawing 19, we even removed the
ard and used the tool freehand.
ith some practice and patience, you

i

&3 Begin spraying bullding at top and
across and down. Keep spray head
perpendicular to surface at all times.

ean control it easily. This allows you
to work on flat but narrow surfaces
where the guard would get in the
way. The grinder with the paint re-
moval attachment lists for about $340,
but can usually be purchased for much
less from mail-order tool discounters.
If you do try out this tool, remember
to always wear eye protection, a dust
mask and heavy gloves when grinding
off paint.

Power painter
The last major piece of power equi
ment we used had nothing at all to
with preparation. It was Campbell
Hausfield's Paint Pro AL1200 airless
spray system. Though our building
was small, it was in such bad shape
that it needed four coats of paint: two
ants of ::i]mtm: ;a?lﬂ two tonp] cumlﬁt;.
praying i t certainly made
the job go faster, and it required prac-
ically no effort, though it did demand
acouple of windless days.

An airless sprayer, as its name sug-
gests, doesn't use compressed air to
transport the paint. Instead, it simply
forces the paint through a nozzle
which atomizes it. Generally speak-
ing, airless sprayers come in two dif-

24 After primer Is sprayed, scrape off any
splatters from glass before they dry com-
pletely. If dry, they re harder to remowve.

ferent configurations. The first is the
1-piece version that has the power
unit, paint reservoir and spray head
all together. These painters tend to be
heavy aanhznmewn]:]at dlfﬁmst to ma-
neuver. second type is designed
like the one shown here. The spray
head is separate from the power unit
and paint reservoir—it's simply con-
nected by a length of hose. In this de-
sign, the spray head is much lighter
and more maneuverable, and the

aint reservoir usually has a much

rger capacity. We found this unit
surprisingly easy to use. The
pattern was very controllable, and 3]
the coats were uniform. One short-
coming with any spray painter is
overspray falling on something you
don't want painted, for example your
neighbor’s house or car. For this rea-
son, it's imperative to work on a calm
day and make liberal use of drop-
cloths,

Like power washers, power paint-
ers are commaon rental items. But you
may want to buy one if you have a
large house to paint. The model
shown here costs about $350, and it
comes with a roller attachment for in-
terior painting.

‘ Y

25 Flll cracks in siding, trim, doors and
windows with caulk. For best results, apply
after surface s primed, but before painting.

26 Begin plnllnq windows at sash, Be
sure to completely cover new glazing put-
ty, allowing paint just onto glass.

70

27 Once sash is palnted, coat Jamb
and window trim. After all windows, doors
and trim are painted, spray rest of siding.
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APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Switch Fix

I recently purchased a house with a
Sears Coldspot refrigerator/freezer,

BREAKER TRIM

maodel No. 106.7649346, serial No.
81180661, which has an interior
light that doesn’t always turn on
when I open the door. I replaced
the light bulb but found that the
problem is the door switch. [ ean’t
see any screws toloosen it. How do
I replace the switch?
SYES. TERAUCHI
WAIPAHU, HI

A replacement light switch is avail-
able under Sears part No. 549702.
The switeh costs about $3 and can be
purchased from any Sears repair
parts center or appliance parts store.

To install it, first unplug the re-
frigerator. Insert a small serewdriver
ora putty knife between the right side
of the switch flange and the breaker
frim. Gently pry down the switch to
release the Iuckinitab on the side of
the switch. Pull the switch out of the
breaker trim, and disconnect the two
wires from it. Slide the wires on the
new switch, and push the new switch
back into the breaker trim until it
snaps into place. Plug in the refriger-
ator and test the switch.

Cutter/Screen Search

Model 400. I need a cutter and screen.
Can you tell me where I can get these

parts! R.F. BLONDELL
JACKSON, NJ
Norelco bought the electric shaver di-

vision of Schick several years ago
and sold the shavers under the
Schick name until the shavers were
no longer manufactured. Norelco
has only a small quantity of replace-
ment parts for Schick razors still in
stock. The screen and cutter are cur-
rently out of stock.

However, Factory Services, Inc.
(85 Willis Ave., Mineola, NY 11501)
still has a screen and cutter available
for your model shaver. It's part No.
FR-2 and costs about $14, plus ship-
ping. Call (800) 237-8699.

Grate Troubles
I have a Falcon Mark V patio grill
Model 5000 that needs a new set of

|| !' '\\‘.

SCREWDRIVER
OR PUTTY KNIFE

I have an old Schick electric shaver |

T 5
W
e I
” ) LOCKING TAB

|/

Pry light switch out of moiding above door. Attach wires to new switch and relnstall,

cast-iron grates, I've been told that
the Faleon Mfg. Co. in Dallas, Texas,
has been sold or has gone out of busi-
ness, and parts are no longer avail-
able. Can you help? A.J. MINER

NEVADA, IA

Arkla Products Co., Paragould, Ar-
kansas, bought the Falcon Mfg. Co.,
and still makes a Falcon griﬁ. The
company does not sell parts retail,
but they will give you the name, ad-
dress and phone number of a grill
parts distributor in your area. Call
the company at (800) 356-3612. A re-
placement porcelainized cast-iron
grate is available for your model
grill, part No. 10225-133, for about
$35. You will need to buy two grates
to cover the top of the grill.

Burner Quit
I have a Modern Maid electric stove
top, model No. CET30TEZ, serial No.
207074. One small burner has quit
working. I have been unable to find
the parts to fix it. Can you help?
MARY ELLEN BADEAU
KERZEY, PA

I checked with Caloric/Modern Maid
in Topton, Pennsylvania, and they
told me the small burner switeh for
your 25-year-old cooktop is still
available as Caloric part No. 45466
(about $30). Order it from any Calo-

ric or Modern Maid parts distribu-
tor. If you have difficulty locating a
parts distributor, call Modern Maid
at(215) 682-4211. They will help you
locate one in your area.

Down On The Farm
I live in a small farm town where it's
nearly msihle to find a repairman
who is willing to locate parts for older
appliances. I've been trying for more
than a year to get a burner control for
my Hotpeint range with a 3-in-1
supermatic burner. It's serial
No. 10T1RIIM871E, model No.
KW12. TX0026618.
DOROTHY RICHTER
GILETT, AR

I contacted GE/Hotpoint, and they
tell me that the sensor head for the
supermatic burner is still available
under GE part No. WB21X5207
(about $40). Contact the GE/Hot-
point National Parts Center, 5865
Shelby Oaks Circle, Suite 300, Mem.-
phis, TN 38134;(800) 822-7255. The
part can be ordered by phone with a
credit card number or by letter witha
check or money order. ™

D0 YOU HAVE AN APPLIANCE PROBLEM?
Just ask Steve about it. Send your question, along
with the model and serial numbers, to .l?r’.moe
Clinic, Popular Mechanics, 224 West 57¢h St.,
S . e e
swered i i ma interest
will be discussed in the column.
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EvenThe Most Remote Areas Of The Country
Can Now Be Reached At The Following Number:
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910* ]eepWranler

Theres Only One Jeep:.

@ m Protects engine and powertraln for 7 years or 70,000 miles and agalnn suterbody rust-through for 7 years or 100,000 miles.
See limited warranty st dealer. Deductibies and restrictions apply. *MERT excluding title, taces, destination charges, and aptions,
For more information, or how tobuy or lesse ane, call 1-800-JEEP-EAGLE. Jeepisa registersd trademark of Chrysler Corporation.  Buckle up forsafety.

Jeepis proud to be a founding member of Tread Lightly, Inc.




TREAD LIGHTLY

A Guide To Responsible Off-Roading

4x4s * Dirt Bikes ® ATVs
Snowmobiles ® Mountain Bikes
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TREAD LIGHTLY

TAKING THE

Go off-road, but go easy
on the environment.

BY JOE SKORUPA,
Boating/Outdoors Editor
PM Photo I:n_.- Rich Cox

® When I first heard about the Tread
Lightly program, 1 was skeptical. 1
found it easy to support the overall
goal—promoting off-road ethics to
protect America’s wild country—but
difficult to predict success for a pro-
gram that uses eduecation and volun-
tary restraint as its only tools.
This was several years ago, and 1
I'I'I.L-_'I'it]UlI.E'Ij. my TE.':-EH”{EIUIZIJ:- to the
program’s founder,
Cliff Blake, a man

of nearly four decades experience
with the U.5. Forest Se ell,”
he told me simply, “if it's done right,
it work."”

Cliff reminded me of two earlier
programs developed by the Forest
Serviece—Smokey the Bear and
Woodsy Owl—which achieved re-
markable results. After afew minutes
of conversation, I realized that Tread
Lightly was going to change the way
people drive in the outback, and that I
was going to help.




SO0 E

Off-road responsibility

Since that conversation with Clff,
I've taken an active part in s.pr{'ading
the Tread Lightly message in POPU-
LAR MECHANICS. And when Cliff's ef-
forts were rewarded recently with
the founding of a member-supported,
nonprofit corporation, POPULAR ME-
CHANICS was among the first corpo-
rate sponsors to sign up.

While the theme of the Tread
Lightly message—pro-

use, low impact—is easy to grasp, the
success of the program rests on how
individuals carry it out. In practice,
it's more difficult than it sounds.
How, exactly, do you tread lightly?
In the following stories, we exam-
ine this question and how it relates to
4x4s, dirt bikes, ATVs, snowmobiles
and mountain bikes. We identify

problem areas and offer tips to help
preserve the natural environment,

As a founding member of Tread
Lightly, POPULAR MECHARICE urges
you to learn all you can about this im-
portant new program and to adopt a
pro-environmental attitude every
time you hit the dirt. Let's keep this
land beautiful. Not only for ourselves,
but for all who follow. ™
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F OLLOW THE
OFF-ROAD CODE

When the pavement ends, concern for the environment begins.
BY TOM COLLINS; PM Photos by Rich Cox
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%ru.l to scoring this competitive event.
here was little time for sleep, and
when we reached the finish line in T'o-
lamare, Don and | were operating
strictly on desire and adrenaline. But
we achieved our goal and tied for first
place with a team from Italy.

Since then, I've had many more 4-

phy rnn-—uf 'mhmles driven ﬂiruugh
untamed jungle and virgin wilder-
ness—the event is always held on ex-
isting roads. Hardened international
adventurers and many off-roaders in
this country have come to realize that
the world's wild places are too envi-
ronmentally sensitive to blaze new
trails off the beaten path.

You don't have to enter the Camel

Iudea*aresaldmtheUS each year.
- mm e tential for
ng Ly, potential for
environmental damage grows, too.

Off-highway challenge

A single vehiele leaving a road Lo ex-
plore untracked territory may not
cause much damage, but a problem
arises when other 4x4s follow. Soon
vegretation s worn away and erosion
results. This kind of damage can take
hundreds of years to heal, especially
in high-altitude and desert terrain,
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Use a tree-saver strap, instead of bare cable, to prevent bark damage during winching.

Over the yvears, I've come to accept
the fact that I can't drive my 4x4 ev-
erywhere it's capable of going. This
doesn’t mean | can't go out and have
fun. Exploring out-of-the-way places
has been an obsession of mine for the
past 25 years, and I'm not going to
stop now if [ don't have to. And [ don't
have to. All I have to do is drive off-
road in a safe, responsgible manner,
which is the essence of the Tread
Lightly message,

The term off-road, by the way, is
basically a misnomer. In fact, Tread
Lightly and various government
agencies charged with managing pub-
lic land prefer to use the term off-
highway. Thiz emphasizes the point
that no vehicle is ever allowed to blaze
anew trail off the road on public land,
Whatever you call it, the point is to
stay on an existing road, This iz the
first principle of treading lightly—but
there i= much more.

Whenever I go to off-road races,
which are always held on existing dirt
roads, | always note that the fastest
drivers appear to be going slower
than the trailing racers. Tires aren't
spinning, there's no fishtailing or slid-
ing, and the brakes aren't locked be-
fore going into corners. Smooth,
consistent driving wins races.

Control is ke

An experienced driver treats loose or
wet surfaces as if he were on ice. The
throttle is applied smoothly and re-
leased slowly. Steering is precise, and
the brakes are uszed as little as possi-
ble. The driver controls the vehicle,
He never lets the vehicle control him,

bl

Avoid soft, muddy or snowy roads
to prevent inflicting damage. But if
vou must drive in these conditions,
several techniques will reduce your
impaet on the environment:
® When a section of road offers limit-
ed traction, line up the vehicle so that
it will take a straight approach, This
will allow the differentials to provide
equal power to all four axles.

@ [n deep snow and mud, steady mo-
mentum will earry vou through. Wild-
ly spinning tires will bog yvou down.
Don't select a gear that's too low for
conditions., A low gear will spin the

) o
a

e

tires more easily than a high one.

® Proper-fitting tire chains will in-
crease traction in snow, ice and most
types of mud. Put them on before you
drive into slippery conditions, not af-
ter you're stuck.

® Reduce tire pressure to increase
flotation and traction in sand and soft
soil. This technique will also help on
rock and hard snow. Always reinflate
tires before returning to the pave-
ment to avoid sidewall damage.

® Use the brakes sparingly when
glowing down. Instead, rely onthe ex-
cellent engine braking available in low
range and low gear. This is especially
important on steep downhill sections.
If the wheels start to skid while en-
gine braking, apply some throttle and
corrective steering. Do it smoothly.

® When wheels start to spin, ease off
the throttle and allow tires to slow
down and regain traction.

o If traction is lost and the vehicle is
barely moving, whip the steering
wheel quickly from side to side to al-
low the front tires to hunt for traction.
® Approach a diteh, log or rocky step
at an angle. This will allow three tires
to push the vehicle past the obstacle
with a minimum of tire spin.

® Cross streams only at legitimate
fords. Drive slowly and steadily, cre-
ating a.small bow wave in very deep
water, Make sure the vehicle has no
fluid leaks to pollute the stream.

Getting unstuck

Sooner or later, every 4-wheeler pets

stuck. It's part of the game. The first

thing to try is to rock forward and

backward by gently accelerating in

Forward and Reverse gears. If this
{Please turn to page 80)
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advertisement

TREAD LIGHTLY!

ON PUBLIC AND PRIVATE LAND

Protect today's land for tomorrow.
You can do this by taking the Tread
Lightly! pledge. Here it is.

| pledge to Tread Lightly! by:

® Traveling only where motorized
vehicles are permitted.

® Respecting the rights of hikers,
skiers, campers and others to enjoy
their activities undisturbed.

® Educating myself by obtaining
maps and regulations from public
agencies, complying with signs
and barriers, and asking owner’s
permission to cross private property.
* Avoiding streams, lakeshores,
meadows, muddy roads and trails,

steep hillsides, wildlife and livestock.

® Driving responsibly to protect
the environment and preserve
opportunities to enjoy my vehicle
on wild lands.

This Area is Open To:

Tl O KO
CLOSED TO ALL OTHER
MOTORIZED VEHICLES

ROAD NOT MAINTAINED FOR
LOW CLEARANCE VEHICLES

PHOTC BY RCH COK

Tread Lightly! is a program
developed by the U.S. Forest
Service and the Bureau of Land
Management to urge safe,
environmentally responsible use
of public and private land. It's
up to us to prevent damage
from occurring and to help keep
the backcountry open to all
who wish to enjoy it.

To find out what you can do,
or to become a member of the
new Tread Lightly! organization
write to:

Tread Lightly!
PO. Box 149, Ogden, UT 84402
Or call: (800) 966-9900

America’s wild country is
beautiful. Tread Lightly! and
help keep it that way.
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fails, don't keep spinning the tires,
This will only get you stuek even
deeper and damage the road
Experienced off-roaders carry
some basic tools for difficult situa-
tions, such as a shovel, a jack and a
2 x 2-ft. piece of %-in. plywood. The
shovel is used to clear away mud,
snow or sand from the undercarriage.
It's also used to repair any terrain
damage. A jack is necessary to lift the
vehicle so vou ean remove obstacles

and to fill in beneath the wheels, The

plywood acts as a base to keepthe jack
from pushing into soft ground.

Other items to consider are a come-
along hand winch, power winch with
tree-saver strap, nylon tow strap, old
carpet strips to place under tires in
sand or ice (standard floormats can
also be used in an emergency), and
tire chains.

Safety first o
Knowing your vehicle's limitations is
the key to off-road safety. I live near

) N Tyt Mstior Sales, LLSAL, e

Don't strain your eyes. This is one of the
many wilderness areas in the U.S.—both public
and private—that are off-limits to most types
of vehicles. It’s Toyota’s way of reminding you
that before you leave the main roads, always

a0

Aspen, Colorado, and after a snow-
fall, nearly as many 4x4s are in the
ditch as 2-wheel-drive vehicles, Why?
Driver overconfidence. Vehicles with
4-wheel drive have great traction in
slippery conditions, but many have
short wheelbases and ecan spin out
easily. This can happen when you hit
the brakes heavily, release the accel-
erator quickly or oversteer. Most
4xds that are modified to perform well
on rugged terrain—with large tires,
lift kits and locking differentials—
probably handle worse on the high-
way than 2-wheel-drive subcompacts.
Here are some common sense safe-
ty tips for off-road adventures;
® Don't drive in conditions that make
you uncomfortable.
® Travel with two or more vehicles, If
one has a problem, another can help.
® Never follow another vehicle too
closely. Let lead vehicle clear rough
sections before next vehicle follows.,
® (et out of 4x4 Lo assess difficult ter-
rain. Pick a safe line and allow co-
driver to guide you through.
@ [Ize a stick to check depth of water
and mud. Look carefully for hidden
stumps, logs and rocks.
® (Get out of vehicle and check to see
what's over a steep crest. It may hide
adangerous dropoff.,
® Always be prepared for a failed

be sure that the area you're entering has been
designated “approved"” for the vehicle you're

driving. Be it a 4x4 truck, a motorcycle, an ATV
or even a mountain bike. And when you do
travel off road, stay on the established trails

POPULAR MECHANICS ® MARCH 1931




elimb. Make sure you can back
straight down the hill. Use engine
braking to control your descent. Don't
use the eluteh or turn off the engine of
a 4x4 equipped with an automatie
transmission.

® Never cross a steep hill at an angle.
This can cause a rnl]::wer. If you get
into a sidehill situation, straighten out
as quickly as possible,

® Before you go, check condition of
engine belts, hoses, air filter, fluids,
tires and the spare.

® Carry a jack, long-handled shovel,
tow strap, tire chains, ax, extra food,
water, warm clothing, an air supply,
jumper ecables, extra belts, tape,
wire, a siphon hose, fuses, and a
wrench, screwdriver, hammer, pliers
and other basic tools.

® Keep an eye on the fuel gauge.
Make sure you can reach the next fuel
stop. Carry extra fuel if necessary.

® When returning to a paved road,
stop and check 4x4 for damage. Look
for tire cuts, bent steering rods, de-
bris lodged in the undercarriage and
mud stuck to the wheels, Correct
problems before resuming highway
speeds.

® Dbtain a2 map and make sure you
stick to authorized 4x4 roads.

® Let someone know your intended
route and expected return date.
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Some terrain looks iImpervious to w. but mm..pﬂdum s always required.

® When the trip is over, check fluids
and filters. Transmissions, transfer

cases, differentials, hubs and brakes _

may be contaminated with mud and
water. Get them serviced if needed.
We are very fortunate in the Unit-
ed States that we are one of the few
nations on Earth to have so much pub-
lie land. In order to hand this legacy
down to future generations, we must
care for it now. Care includes follow-
ing the Tread Lightly guidelines,
The future of this magnificent land

and the sport of off-roading depends
onit, P

The following companies provided support and
assistance for this sto

® Chevrolet Motor [DNvision, General Motors,
30001 Van Dyke Ave., Warren, M1 48090

® Dipdge Division, Chrysler, 1200 Chrysler Dr.,
Highland Park, M1

® Ford Truck, Ford Motor Co., The American
Romd, Dearborn, MI 45121

® Jeep-Esgle Division, Chrysler, 1200 Chrysler
Dir., Highland Park, M1 482

® Tovols Motor Sales USA, 19001 5. Western
Ave., Torrance, CA B0509

& Warn Industries, 13270 5. E. Pheasant Court,
Milwnukie, OR 07222

CAN YOU SPOT THE TOYOTA
4X4 IN THIS PICTURE?

and show proper respect for the land. That

way, those areas that are now open will remain
s0. And it will give everyone a chance at spot-
ting certain things. ..even more exciting than

a 4x4 truck.
POPULAR MECHANICS » MARCH 1991

Write to Tread Lightly!, Inc. at P.O. Box 149,
Ogden, UT 84402, if youd like information about
which public lands in your area are approved for

various types of @ T OY OTA

off-road vehicles.



TREAD LIGHTLY

¥ EDIRT BIKES

" DO THE
4RIGHT THING

=road motorcyclists clean up

Although powerful enough to do spinouts and wild wheelles, the
driver of the Kawasaki KDX 200 uses just enough throttle to
maintain control at the end of a steep hilll climb.
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'® Bikers beware. The publie has
. ¥ou pegged. You may ||:ml;',r be a
weekend trail rider, but in many
people’s eyes you're the original
wild one in body leathers and a
Darth Vader helmet. Your knobby
tires rip up what's left of nature.
Your exhaust system roars louder
than a 747. And a nimbus of pollu-
Ll.qn spews out of your tailpipe in a

‘ff-road vehicles, it has spe-

cial meaning for dirt bikes. To pro-

¢t wild places from motorized
_flamage and to counter popular mis-
conceptions, dirt bikers must tread
as lightly on their fellow outdoors-
- men as they doonthe environment.

- Say no to noise
The most common complaint heard
about off-road motorcyeles is that
“ they're too noisy. Despite success-
S — “ful efforts by the motoreyele in-

" dustry t r noise levels on
new motoreyeles, many non-
: - eyclists assume that all motor-

il eycles are loud, They
- don't have to be.
Delivered from the
factory, all dual-pur-
pose and enduro
motorcyeles are

: equipped with®n ufgersyutﬁnthﬂ
R A meets the current E ﬁn%nd-
2 —T ; ard of 98 dB-A. In fact, most new

dual-purpose bikes (street-legal
with off-road eapability) produce
only 92 dB-A. Enduro bikes (non-
street-legal machines used off-road
only) are equally guiet. The
noisy bhikes made today are
cross hikes—high- perfurmam
ing machines that cannot be legally
. used on public land.

| To tread lightly, nmtnrcycle YW
ers need Lo resist the Lemplation t
4 replace the stock e3

that irritate others using i
land.




create more noise than horsepower.
In fact, the chances are good that
you'll lose power rather than gain it.
Race organizations for dual-sport and
enduro events require entrants to
meet stock noise levels to compete. If
these racers can squeeze out the high-
est levels of performance with stock
exhaust pipes, so can you.

An equally important aspect of an
off-road exhaust system is the spark
arrester. It fits onto the end of the ex-
haust pipe, and prevents hot particles
of carbon and soot from shooting out
the pipe and starting a forest fire,
Both dual-purpose and enduro bikes
are equipped with a 1. 5. Forest Ser-
vice-approved spark arrester and
conform to EPA noise and exhaust
emissions standards. Some older off-
road bikes may not have one. If so,
buy and install one marked either
“11.8, Forest Service Approved” or
“Krizman-Type Spark Arrester.”

Trail etiguette
The second most often heard com-
plaint about dirt bikes is inconsider-

This stock exhaust plpe comes with an
approved spark arrester, Don't replace it.

B4
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On a narrow backcountry trail, ride single
file for courtesy and keep to the right.

M

ate behavior when meeting other trail
users—joggers, hikers, bicyclists,
horseback riders. Knowing how toin-
teract with others ean help improve
the image of all motoreyelists. Here
are some tips:

® Always be acautious rider. On wide
trails, stay to right and ride single
file—there may be others around a
blind bend.

® Ride in control for the prevailing
trail conditions. Fun is fun, but keep
the welfare of others in mind—espe-
cially in tight quarters.

® [fthe trail is dusty, groups of riders
should spread out tolet the dust settle
and improve everyone's visibility.

® Don't be a hot dog. Popping wheel-
ies, spinning out and sending dirt and
mud flying aren't impressive to others
on the trail. Ride like a pro, and you'll
be treated with more rezspect.

Dirt bikers need to be especially
aware of horses, A spooked horse can
be dangerous for you and the horse-
man. If vou meet a horse, pull off the
trail to the downhill side. A horse will
generally balk at passing on this side.
Shut off the engine, remove your hel-

met and speak a few friendly words to
the rider. This lets the horse know
you're human, not a snarling alien. It
also makes a good impression with the
rider, who may be surprized to learn
you're not an alien, too,

When overtaking horses, ride slow-
ly until the rider has a chance to pull
the horse off the trail. Wait for him to
settle his mount and signal you to
pass, then ride by at a slow, steady
speed without excezsive engine noise,

Low-impact riding

Like othoer off-roaders, dirt bikers
should strive to it their impact on
the environment. Even in the West,
where trails are usually hard and
rocky, motoreyeles ean leave a lasting
mark if riders aren’t careful. Desert
trails, among the most desirable off-
road environments, are especially
prone to long-term scarring due to the
lack of rejuvenating rain.

Here are some low-impact, off-road

riding tips:
® When riding in mountainous areas,
never cut new switechbacks. Cuts on
steep inclines often lead to erosion.
® When the earth is =oft, due to heavy
rain or seasonal runoff, riders need to
be extra cautious with knobby tires,
Avoid unnecessary wheelspin and
stay off trails completely if they're
wet with deep mud.
® Drive around richly vegetated
meadows and stream banks that are
easily searred by churning wheels,
® Know the boundaries and special
rules that apply to your area. If you're
unfamiliar with the area, obtain an of-
ficial trail map. Make sure you don't
stray onto private property or areas
where off-road motor vehicles aren't
permitted,
@ Never ride on a closed trail. Never
cut a fence. Never blaze a new trail.
Doing any of the above will not only
make trouble for yourself, but also for
those who ride after vou,

In preparation for this story, we
spent nearly a week in California’s
Sierra Mountains riding trails and
following the principles of Tread
Lightly. Rather than restrict our fun,
the exercise revealed a new and re-
warding perspective. We acted like
responsible citizens and were treated
as such by everyone we met, includ-
ing the sheriff at one point.

By treading lightly on the environ-
ment, you tread lightly on your fellow
man. Both goals are vitally important
to the future of dirt biking. ™

The following companies provided support and
assiztance for this etory:

® American Honda Motor Corp., 100 W, Alondra, -

Gardena, CA S0247

# Kawasaki Motors Corp, USA, 9950 Geronimo
Rd., Irvine, CA 19718

® Yamaha Motor Corp. USA, G556 Katella Ave,,
Cypress, CA S0
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THE WILDERNESS

Riding through America the beautiful—and making

sure it stays that way.

BY JIM YOUNGS; PM Photo by Rich Cox

® Few thrills match the exhilaration
of blasting down a steep, twisty trail
on a well-suspended, fat-tire bicycle,
But not everyone is so appreciative.

Ten years ago, when mountain bik-
ing was in its infancy, outdoorsmen
greeted fat-tire bike riders with euri-
nsity. Today, the so-called traditional
users—joggers, hikers and eques-
trians—view mountain bikers as en-
vironmental marauders and actively
campaign to have them banned from
backeountry hiking trails.

While controversy sometimes sur-
rounds decisions regarding the regu-
lation of mountain bikes, all sides

POPULAR MECHANICS ® MARCH 1991

agree that now is the time to give
something back to the environment.
Mountain bike organizations have
been very active in developing guide-
lines for low-impact, off-road hiking.
Amang their recommendations are:

® Always yield the right of way to
nonmechanized trail users. Slow
down and pass with care. Be especial-
ly careful around horses.

® Control your speed. Approach
turns in anticipation that someone
may be just around the bend.

® Stay on designated roads and trails.
® Avoid trampling vegetation,

® Don't disturb wildlife or livestock.

Slow dowmn and pass with care on tight
trails. Control of speed s eritical for human
and environmental concerms.

® Know local rules. Check with au-
thorities regarding current trail sta-
tus for bicyecles.

#® Plan ahead. Each ride should be de-
termined by your ability, equipment,
terrain and weather conditions,

® [t's wise not to ride alone, Leave
word with someone where you plan to
goand the anticipated time of return.

® Avoid muddy trails, excessive
braking or shorteatting switchbacks.

® Pick up vour bike and walk it around
washouts or over fallen trees.

By following the spirit of Tread
Lightly, mountain bikers will learn
that respect is a 2-way street. By giv-
ing it to the environment, they'll earn
it from others. P

The following companies provided support and
assistance for thiz slory:

#& Gary Fisher Bicyele Co., 140 Mitchell Blvd. | San
Rafsel, CA 44503

® Specialized Bicycle Components, 15130 Concord
Cirche, Morgan Hill, CA 8037

85




TREAD LIGHTLY o
N SNOWMOBILES

CHILL

WINTER
WARRIORS

OouT

Snowy trails are frozen, but still fragile.

BY CHARLES PLUEDDEMAN

@ The sight of a snow-covered, virgin
field was too much for the group of
snowmobilers to resist. They located
a snowdrift to take them over the
fence and spent the next half hour
chasing each other around in circles.
What they didn’t know was that the
field was planted with fragile pine
seedlings, and now many of them
would never grow.

Compared to other off-road vehi-
cles, it might seem that snowmobiles
pose the least threat to the environ-
ment. But this is deceptive thinking
for two reasons: 1. Sensitive plants
are just out of sight beneath the
gnow's surface, and 2. Damage caused
by compressed snow doesn't reveal it-
self until the spring.

While snowmaobile damage may not
be as immediately vizible as marks
caused by 4-wheelers, it can be just as
severe and longlasting.

Cold facts

Most marked snowmobile trails run
over fire roads or other routes eapable
of handling vehicular traffic. The rea-
son for this is to minimize the area of
densely compacted snow, which ean
damage underlying plants,

Exploring a new area, which may
seem harmless at the time, creates a
highly visible set of tracks that others
will surely follow. Sometimes, during
the coursze of a season, a false trail
gets the same heavy use as a legiti-
mate one.

Many trails owe their existence to
the penerosity of private owners and
public land managers. Abuse of this
privilege can result in a permanent
elosure. So stay on the trail. Don't cut
fences, open gates or take advantage
of deep snow to go into areas off the
beaten path. The future of snowmo-

Bh

Fragile plamts may be hidden just
below a snow-covered surface. Like
this Ski-Doo Formula Plus rider. stay
on designated trails whose terrain is
capable of handling the stress of

compresed snow,

biling in a given area may hinge on
your decision.

The limits of power
Every season snowmobiles get more
sophisticated and more powerful. The
average family sled can now top 60
mph with ease. Big-bore sport models
ean hit 100 mph. While power ean be
fun, it must be used responsibly.
High- running can be hard on
a section of trail. This is especially

true in corners, where power =lides
throw snow right off the trail. Ease
off when going into a tight corner to
preserve a deep snow base for those

Speed limits, wheve sbplieati
, where e, are
posted for a reason, usually because

the trail is tight, twisty and crowded.
Obey them. The trail you are riding
may be one aceident away from being
closed by regulators. Save the throt-
tle for a frozen lake or an open field.

POPULAR MECHANICS & MARCH 1991
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Modern snowmobiles are among
the guietest off-road vehicles avail-
able. Ani is stand-
ard of T8 dB-A has done lu1 to end
complaints, Like other off-road vehi-
cles, d owners must resist the
temptation to tinker with their ex-
haust syatems §
tuned to proy
Loud,
forthe

CIne

a wide p

aftermarket pipes ar
FAle COours
i the ple:

strictly
sures of snowmobil-
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ing in remote areas is the chance to
view wildlife. But what many people
don't realize is that deep snow and
lack of food places stress on

1 ste vital en-
from what it per-

ceives to be danger. 1f you spot a deer

orother animal on the trail, slow
down, Never chase it, The best thing
todo is to stop and shut off the engine.

When snowmaobiles were first pop-

quickly earned a reputation for being
rhi* -HlTl. s of winter. Since then,
' aned up their act, and to-
, few people think I-I them this
The n Lo s : maobil-
I1-|L¢L1I| ;l|1'||~ ip ||'-|Il
"read Lightly ;nuu im. £
s may not think of then
the same category as dxds
hikes, but the point is that
Lightly iz for all outdoorsmen,




Fly Fishing and Gonservation.

fish. Once you accept this idea, Ay lishing video.

it won't be hard for you to pick In the Sportsman’s Workshop
out a place in any piece of water Video™ Library, members of the
where a fish will most likely Chevy Truck Outdoor Team pmvlde
be holding, tips and insight. Every
time you buy one of

Directions in fy lishing. these videos, a portion of

There are more people fish- | the purchase price will be
ing for trout than ever before, used to support Ducks
but, with the advent of catch- Unlimited's wetlands con- =
and-release, there are more servation programs. Thanks =
trout available to the angler. to Chevy sponsorship, these
Catch-and-release is not just a videos are only $9.95. Videos
regulation on some of our finest are available at better retailers
waters in this country, it is nationwide, or may be ordered

becoming an ethic in

Ay fishing tecinigue.
Nymph fishing is an
excellent way to take
trout. Considering
that nearly 90 per-
cent of a trout’s
diet is made _
up of .

community.
| can only see
our fishing getting
better in the future. With more
interest in good trout fisheries,

aquatic forms of we are more able to protect
insects, it makes all the best of what we have and
kinds of sense to present to develop fisheries like the
your fly where the fish nor- Green River in Utah, now one
mally feeds—on the bottom of of the premier trout fisheries
the stream. in the world.

It's easy to find fish in a river There is still a lot of work
or a stream if you just think like to do. Any angler who is truly
a fish for a moment. It isn’t all | interested in preserving our
that hard, considering all of fine trout fisheries should feel
God's creatures are more alike obligated to join organizations
than different. We have eyes; such as the Federation of Fly
so do fish. We need to breathe Fishers and Trout Unlimited.
and eat; so do the fish. We make Both groups are dedicated to
our home in places where we | conserving our trout and our

feel safe and comfortable; so do streams.



direct by calling 1-800-223-3428.

(}? DUCKS UNLIMITED, INC

Chevy W/TIS00. The perfect
fishing companion.

Chevy W/T1500 is always
ready to go fishing, whether it's
a 2ZWD model or 4WD with
Insta-Trac,™ America's favorite
4x4 system.

The W/T1500 is priced
lower than the comparable Ford
F15085. Yet its standard 4.3L
Vortec V6 has more power than

Ford. Plus

a larger
standard
payload
rating. And
better gas
mileage (EPA
est. MPG city
17/hwy. 23).
The unigue
Duragrille stands up
to weeds and brush along back

trails. And two-side-galvanized
steel body panels stand up to
rust and corrosion for years.

Mo wonder last year more
people switched to Chevy than
to any other truck’ Nearly
200,000 last year alone. Join
them this year—and good fishing!

Lats gel it logether. _, buckle up

Chevroiad and the Chavrolet emblem are ragis-

ftered rra::lemari-s a.rH:I I"'P'E'.u. is & trademark ol

thia GiM Cow Com. All Rights Re-
gerolel dealar or feems al
A daductible will apaly ke

I.':"'uonlrr or 12,000 milas

*Basead on 1089

I|!_'|!'||-rjur'5.' frisck; E

registrabon dats. S To B Fus

Vore People Are Winning With of America. TODAY'S TRUCK IS CHEVROLET.




TREAD LIGHTLY

Z ATVs
LIVING RESPONSIBLY

All-terrain ethics for the go-anywhere workhorses.

BY JIMYOUNGS, PMPhotos by Rich Cox
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® All-terrain vehicles (ATVs), the
motorized miles of the outback, take
you where few 4x4x dare to go. Their
range nearly equals that of a dirt bike.
But unlike motoreyeles, 4wd ATVs
are beasts nfhmﬂenl:hutmmrya
passenger and hundreds of pounds of
vear, They're great for backeountey
fishermen, campirs, ilnters"and oth-
ersswho wanl to getaway from it all,

but still bring a lotof it witl: them.
While ATVs are the newest and B
least numerous of the off-road vehi-

eles, their impact is perceived to be
larpe. Rightly or wrongly, the gener-
al public keeps a careful eye on what
goes on in the world of ATVs. For this
reason, ATV riders have a responsi-
bility to embrace the spirit of the
Tread Lightly program and prove
they're co about preserving
thie tﬂmﬁﬂwhﬂd
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ATV, and, toz large extent, thisisthe
heart of the workhorse's environmen-
tal problems. ATV tires, which are
exclusively designed for nonpave-
ment use, are big, wide, soft and
. While this may sound as if it's
hentﬁ-::iu.l tothe environment, in prac-
tice the tires cut a wide swath wher-
ever they go. Loads that approach
1000 pounds, counting the machine
and driver, exacerbate the blem,
In addition to being , ATV
I,Irl'ﬁw feature an ngl‘ESSWE
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Study maps and follow signs to make sure you're on a designated ATV trail.

&)

deep-lug pattern. Combine this with
heavy loads, and you have an off-road
machine that can quickly carve up a
lot of terrain.

The first duty of an ATV rider is to
avoid leaving lasting scars on the
land. As with other off-road vehicles,
always stay on an existing trail. Nev-
er blaze a new one. Consult maps to
make sure the area you intend to ex-
plore is open for ATV use.

But following the spirit of Tread
Lightly goes beyond this simple dic-
tum. ATV drivers can tread lightly by
steering around muddy stretches ina
trail, staying out of meadows lush
with vegetation, and keeping off river
banks soft with moisture, Be especial-
ly alert during the wet spring season
and after drenching rains.

Wide, deep-lug ATV tires leave a lasting im-
pression. Drive around soft. wet soll.

g9z

Popping a wheelle means you're using ex-
cessive power. Keep in control.

Keep it quiet

As with dirt bikes, a complaint often
heard about ATVs is the sound of
their exhaust systems, Stock exhaust
systems off the showroom floor are
designed to comply with all state and
federal regulations regarding noise
pollution. The simple Tread Lightly
message is: Don't fool with the stock
exhaust system,

Look at it thiz way: ATV manufac-
turers spend thousands of hours and
millions of dollars developing exhaust
systems that offer optimum perform-
ance for your engine. The chances of
an aftermarket exhaust system im-
proving vour ATV's performance
over the wide spectrum of use without
loging something from the top or bot-
tom end are extremely slim.

In many cases, changing exhaust
pipes merely alters the machine's
gound, and in years past this may
have been an acceptable goal—but
those days are over. Today, the less
noise your ATV makes the better.
Keep your fellow, nonmotorized out-
doorsmen in mind when you modify
your machine. The future of the ATV

trail system may depend on it. Re-
member: Less sound, more ground.
Over the past few years, the 1.5,
Forest Service and other land man-
agement agencies have mandated
that ATVs on certain public lands
must equip their exhausts with spark
arresters. Hot carbon deposits emit-
ted from your engine can pose a for-
est-fire risk. Nevertheless, no risk is
too small to be ignored—especially in
the dry Southwest. If your ATV
doesn't have a spark arrester, it's
your responsibility to install one,

Riding r nsibly

Four wheels in solid contact with the
ground can give an ATV rider an arti-
ficial feeling of invineibility. ATVs
have an easy learning curve, and their
simplicity lets beginners become pro-
ficient quickly. The first thing to
avoid then is developing a cocky atti-
tude and riding too aggressively.

Veteran ATV riders know that to
really enjoy the experience you have
to be equipped properly—a fitted hel-
met, eye protection, high boots,
gloves, long pants and a long-sleeve
shirt or jacket are required.

Never take risks. Know what your
vehicle is capable of doing, and stay
within those bounds. Courtesy and
respect for others on the trail is a mat-
ter of safety as well as treading light-
Iy. Pull off the trail and give the right
of way to hikers, joggers and especial-
ly horseback rider:fﬁ-[umes are easily
spooked when forced into close prox-
imity with off-road vehicles, so it's a
good idea to shut off your engine and
let them pass. This small effort will
make you look and feel like a hero.

If you ecould condense the spirit of
the Tread Lightly program into one
all-encompassing thought, it would
come down to a matter of respect, Re-
spect the environment and the rights
of others to enjoy it in their own way.
The two concepts go hand in hand.

This iz especially true for ATVs. If
ATV enthusiasts have learned one
thing over the past few years, it's that
freedom can be taken away. The ban-
ning of 3-wheel ATVs was the result
of a complex set of issues, but the mes-
sage is clear. ATV riders must be-
come solid citizens and be above
reproach if they want to continue en-
joying their sport on public land. The
time to take the Tread Lightly mes-
sage to heart is today. It eould make a
big difference tomorrow. m

The following companies provided support and
assistance for this story:

& American Honda Motor Corp., 100 W. Alondra,
Gardena, CA 90247

® Hawasaki Motors Corp. USA, 8850 Geronimo
Rd., Irvine, CA 19718

& Yamaha Motor Corp. USA, 6555 Katella Ave.,
Cypress, CA 630
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Start a money-making career in
video/audio servicing!

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

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

Billions of dollars of video/audio

equipment means big opportunity
for you

There's never been a betier time 1o get
involved in home entertainment electron-
1. E—:l;prr'ht prrllirt that consumers of
video/uudio equipment will spend over £26
hillion by 1995 as product manulacturers
race to fill the demand for increasingly
sophisticated technology.

This explosive aceeleration of new
product innovation means new opport-
nities for you in video/sudio servicing,
And NRI prepares you Lo take advantage
of those opportunities by giving you the
skills to troubleshoot and serviee a full
range of TV, video, and audio equip-
meni.

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

You start with lessons that give yon a
strong foundation in clectronics funda-
mentals, mastering the basic circuits and
components al the heart of today™s
video/nudio equipment.

Then vou build on that feundation
as you explore the high technology of dig-
tal controls, Chs and digital audio tape
players, advanced TV systems, eable TV,
VCRs and cameorders, even
miﬂfllilf“l‘ﬂl!ur*-

Best of all, you're pre
pared for the technology of
today and tomorrow with
hands-on train-
ing designed to
give you invalu-
able practical
EXpErience.,
——
Hands-on
with this incredi-

ble array of home
entertainment

equipment gives

you the skills you
need for success.

!

.

State-of-the-art equipment
included in your training makes
theory come to life

Only NRI gives you so moch real-world
equipment ... all yours to train with and
keep! Get hands-on experience as you
work with a complete, high-tech home
entertainment system: a 137 color TV
with remote, a programmable VCR, and
an integrated remote-controlled audio
system including AM/FM tuner, 100 wati
amplifier, CD player, dual vassette play-
er, turntable, HI:II‘HLI'I‘.‘!. andd andio rack
cahinet,

Theory comes to life as you learn (o
perform component-level diagnosis and
serviee on pdvanced technology audio
equipment ... conduct in-set demonstra-
tions of TV cirenits and components ...
anil discover first-hand how to maintain
and serviee today s commercial VORs,

Plus. NRI custom-produced videos

show you in ¢lose-up detail how to test,
troubleshoot, and serviee TVe and VCRs
like a pro.

No experience necessary ...
NRI builds it in

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

You learn at your own pace and on
your own time, And all throughout your
training. you have the full support of your
personal NR1 instructor and the entire
NEI technical staff,

FREE catalog tells more

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

SEND TODAY FOR FREE NRI CATALOG

1 ”E’ Sohools - - 1

I MeGraw-Hill ‘:nl‘iliiiliin.;l Edueation Center Fur Carver ”“lm"rm"_il""' 1
1 v Conneoticut Avenue, NW, Washington, D 20008 H'I'hnﬁl e G3HIN

. wheek for details 1

I #Cheek one FREE ciatalog only I
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P ILLLSTRATICHN BY DOMMMANMNES

AUTOMORBILES

CAR CLINIC

BY MIKE ALLEN, Assistant Automotive Editor

Off To A Bad Start

I replaced the starter motor on my
Chevy pickup last summer at about
60, 000 carefree miles, Since then, ['ve
replaced the starter again six more
times. They never seem to last more
than a month or so. This is getting old
really fast. I've bought high-quality
OEM starters at the dealer and inex-
pensive rebuilds at the loeal discount
store's auto parts department. It
doesn’t seem to matter.
JOHKN GULLYFOYLE
AUSTIN, TX

M starters, among others, need fo
be shimmed into proper engagement
with the teeth in the flywheel. The
 liabilities of improperly shimmed
| starters are noise, chipped flywheel

teeth and short starter life. There
| may not have been any shim on your

EMNGINE

truck's original starter, or vou ma
have inﬂdﬁﬂenr{v drop ﬂu 4

Some starters will bolt up properly
by simply replacing the original
shim. Others will need more or less
shim thickness. Too thick a shim will
make for a noisy, intermittent starter.
Too thina shim, or no shim at all
when one's required, will put the
starter too close to the flywheel and
trash the starter’s bushings, which is
probably what is happening to yours.

Check the flvwheel teeth for dam-
age. (Get a shop manual and bone up
on starter alignment, which is too
complex to properly cover in this col-
umn. Then try another starter, and
shim it properly.

Oil Crisis
Last week [ took my Chevy pickup to

~ | ingjob.

a local gas station for a lube and oil |

change. About 10 miles and two days
later, I noticed a clattering noise, so [
pulled over to check the oil.

There wasn't any oil. No oil filter
either. The engine never got warmed
up, and all the driving was at low
speeds. How can | determine if there
is any engine damage?

ROBERT HIVELY
SAN DIEGO, CA

The potential for serious engine

damage here has little to do with how

hard the truck was driven or how

warmed up it was when the filter ex-

ited, What matters most is how long

the engine ran with no oil pressure.

You might be able to determine this

by checking to see how far behind the

filter was when you stopped, and how

wide the stream of otl was on the
pavement,

I would drop the pan and pull

a couple of rod caps. This is

| pretty easy to do and is the only

| way you can determine quickly

whether this truck needs a bear-

At worst, you'll see bearing met-

al in the pan, But if there are score

“marks on the journals, you'll have

to make some hard decisions

about how bad they are. At the very

least, you've probably shortened the
life of this engine substantially.

The real question, of course, is
whether the gas station is going to
pick up any of the repair costs. They
are going to say you should have
noticed the lack of oil pressure and
stopped before it started to clatter. I
say they are wrong—but after all the
smoke clears I'd add a big, bright
warning light to the dash to supple-
ment the gauge.

Grease Job

I have benefited from Car Clinic for
vears, and I thought that it was time
that I contribute to your column.
Every mechanic knows the frustra-
tion of trying to loosen a rusty bleeder
screw from a caliper, only to have it
break off, requiring caliper replace-
ment. I had to replace two calipers
and vowed that | would never have
this problem,
S0, I used grease on the threads of
{ Please turn to page 53)
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What does it take to be
the world’s best aerobic exerciser?

It takes a total-body exerciser.

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

It takes a cardiovascular
exerciser.

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

It takes a weight-bearing
exerciser.

A machine that utilizes the
standing position to exercise the

joints and long bones of the skeleton,

Independently Adjustable Upper-Body
Exerciser

Electronic Feedback
Stand-up Position

Independantly Adjustable Lower-Body
Exerciser

Non-Jarring Motion
Smooth, Quiet Operation
Adjustable Elevation
Fatented Flywhee!

NordizTraek

Call or Write for a

not simply a few muscle groups like
sit-down exercisers.

It takes a safe exerciser.

A machine that cant damage your
knees like stairclimbers, or your back
like rowers, or throw you off like
treadmills,

It takes a stimulating exerciser.

A machine that's exciting and
recreational to use, not monotonous
and repetitive like so many other
machines on the market.

FREE VIDEO

& Brochure

o Please send me a free hochure
| 0 Also g free videotape O VHS O Bet

I i)

e
|
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I Clay __ __ State Fip

I Fhone i
Morchc Track, Dept =275C1,

141E Jonathan Blvd, M., Chaska, MM 55518
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[ MAKE UP T0°26%an HOUR

BE YOUR OWN BOSS — START YOUR OWN
MONEY MAKING BUSINESS
Hundreds of FOLEY-BELSAW trained men have succeeded in
this fascinating and highly profitable field...

| You Gan Do It Too!...BE A &I@mgﬂﬂu@[

Never before have money-making opportunities been so great for qualified Locksmiths. The
lock and key business has multiplied a thousandfold as millions seek mare protection against
zooming crime. Yel there's only one Locksmilh for every 17,000 people! Train FAST al
Home - Collect CASH PROFITS Right Away. You're in business ready lo earn up 1o $26.00
an houra few days after you begin Foley-Balsaw's shortcut training. Take advantage of today's
unprecadentad opportunities in Locksmithing for year-round EXTRA INCOME in spare time
- or full time in a high-profit business of your own. Hundreds we've trained have dome it.
So can YOU! Al tocds plus professional Key Machine given you with course. These plus
praclice materials and equipment, plus simple, lustrated lessons, plus expert supervision,
plus business-building guidance will enable you to KEEP THE MONEY COMING IN! |dea! for
refirement - good jobs, too.

SEND FOR EXCITING FACTS - NO OBLIGATION!

FOLEY-BELSAW INSTITUTE, 6301 Equitabda Rd., DEFT 11543, Kansas City, MO 84120
FIND OUT ABOUTIT ...RUSH COUPON TODAY

It takes a NordicTrack.

Exercise machines don’t get
any better than this.
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FREE rrosmpepn There Is NO OBLIGATION = NO SALESMAN Will Call -Ever!
BOOKLET FOLEY-BELSAW INSTITUTE, 6301 EQUITABLE RD., DEPT. 11948 * KANSAS CITY, M0 64120
Tells how you | PLEASE RUSH FREE BOOK *Keys To Your Future” FREE l
quickly frain o be l |

your own boss in 2 NAME

profitsbie Sparetime I

youcom | Aooness 1
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rthe new bleeder serews and plan to do
this as part of my regular mainte-
nance. | also used some rubber caps
from the rear shocks to hold more
grease over the bolts—they fit per-
JEFF TIMLICK

' SMITHVILLE, MO

You've got the right idea, Tim—but
I'm not too sure if I can recommend
th:s rocedure.

Don't Short Side-Terminal
Batteries

e danger is that the petroleum- |

are designed to be immersed in al-
cohol-based brake fluids, and the
petroleum grease may degrade the
rithber.

using a silicone grease, which won't
be soluble in the brake fluid. And be
careful not to get any grease on the in-
ner few threads.

I know, I know—the bleeder screw

area of the bleeder port. Normally,
you wouldn’t expect the lubricant to
find its way upstream. But if there's
enough grease on the bleeder bolt, it

it's installed.

As for the rubber cap, good idea—
but there's supposed to be a rubber
cap over the bleed screw already, to
keep it from getting packed with dirt.

And lastly, Thexton makes a neat
little repair kit for broken bleeders.
This news is too late to help you, Jeff,
but other readers might benefit. Just
drill out the broken screw, thread the
repair insert, with its own bleeder,
into the drilled hole and bleed nor-
mally. You might even be able to do
this without removing the caliper
from the car. It's available at any
auto parts store.

Toe Jam

How much toe-in is needed for older
cars with radial tires and rear-wheel
drive? I have a 1978 Ford and a 1978
Chevy, and the alignment specifica-
tions call for a slight amount of toe-in.
Some of the mechanics in town say
that these specifications refer to bias-
ply tires and that with radials the
wheels should be straight ahead with
na toe-in, What do you suggest?
ALLAN STEIGERWALD
PORT ANGELES, WA

Unless you've identified a wear prob-
lem as resulting from excess toe-in,
stick with the recommended settings.
Both of your cars came with radials
as original equipment. The align-
ment specifications in the manual
are correct in calling fora small
amount of toe-in.

I have two suggestions: Start by |

threads are outside of the valve seat |

might get pushed ahead of the bolt as |

bﬂSEl:f grease will find its way into the |
piston cavity, much to the detriment ||
of the rubber piston seal. These seals |

@ Aerodynamics play a subtle tune in a car desigmr’s

| ear nowadays, which may explain the phenomenon of

| side-post batteries. By putting the poston the side, the .
| battery is shorter by an inch or so, allowing the hoodline to be Inwer. tn nhaal !ha
wind a little more. At what cost you ask? Now | have to deal with the inconvenience
ol side-pos! batteries, which don't have any place to attach jumper cables, and
| have teeny boltheads too small for a decent-sized wrench, Bad trade, you say.

Not necessarily. True, jumpstarting is problematic, but thera are jumper cables

designed for sidewinders. Keep the terminals scrubbed clean of corrosion, and
|: -t ERTES M _—
LFROINT INME

Rear-wheel-drive cars with bias-
ply tires require toe-in as well, al-
though not necessarily the same
setting as for radials.

Freezer Burn

The heater on my 1985 Voyageur
doesn't get very hot. It's been this
way since the first day. This is 4 no-
ticeable flaw during the Colorado win-
ter. Two dealers have said, “Yeah,
they don't get very hot,"” but my
daughter is freezing in the back seat.
I've tried eardboard in front of the
radiator, as well as unplugging the
radiator fan,
ROBERT CIRON
EVANE, CO

Plug the fan back in, Robert—it rare-
ly comes on during cold weather any-
way, and if it does, your engine is as
hot as it's supposed to be already.
Cardboard in front of the radiator is
agood idea and should help warm up
the engine foster—just remember to
take it back out when the temperature
geis abouve freezing.

First, I'd have a radiator shop con-
firm that the correct 195° F thermo-

DO YOU HAVE A CAR PROBLEM?
Just ask Mike aboul (L Mail yowr question to Car
Clinte, Popular Mechanics, 224 W. 57th 5L, New
York, NY 10018, Whiie letters, fares or phone
calls cannil be arswered individually, problems

off gerrrel interest will be discussed in the column,

don't use a big wrench. If you use an
antiseize compound or grease
atinstallation, the terminal
will easily come apart
with a small box
29 wrench or socket
g whenit's time to
i replace the bat-
lery. Use some
antiseize on the
other end of the
cables as well, to
promote electrical
contact by pre-
venting corrasion,
.~ and to make re-
« moval easier.

stat is installed and that it's working.
Then, check the heater core for ob-
stru ction, the blend-air doors for

ie r function, and foreign objects
in the hot-air path.

This van should put out a nice, hot
stream of air, but Chrysler hasan op-
tion for a rear-seat heater for a rea-
son. It's a long way from the dash
vents to the rear seats about 10 fi.
back.

Retrofitting the OEM rear-seat
heater could be done, but it's not
cheap. Most RV dealers have acces-
sory hot-water heaters that could be
custom installed, ™

SERVICETIPS
& Prolruding Seat springs on your '‘86-"89
Electra or LeSabre may be repaired simply,
according to Buick TSB 89-10-24. Remove
the seat cover and slit the foam over the pro-
truding wire. Clip off the wire, glue the foam
back iogalher, and reinstall tha cover.
o [f your 1920 5.7-liter Cadillac am
is hard 1o start, missas, stalls or just plain
won't start at all, it may dely normal troubie-
shooting. Replacing the ground screw in the
fuel-pump circuit with one that has threads
all the way to the head—and torquing it
property—may fix this. TSB T-00-47
& Pontiac TSB B8-1-14 covers the lengthy
steps prescribed for eliminating mold
growth in the a/c that causes nasly odors.
This procedure includes usea of somea poten-
fially dangerous chemicals, so it may nol be
wise to attempt it unless you re an axpeari-
enced alc technician.

P ILLLISTRATION EY ADCLFH £ BROTMAN
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TOYOTA GENUINE PARTS

Genuine Toyota Parts.
The best part
of doing 1t yourself.

Your Toyota needs a tune-up.
You've got to change the oil, the spark
plugs, the brake pads. Piece of cake.
With your know-how and the right
parts. Genuine Toyota Parts.

The fact is, all parts are not cre-
ated equal. Take Genuine Toyota Oil
Filters. They not only last as long
or longer than other leading oil
filters, they also remove more
contaminants. And that’s just -
one example. Genuine Toyota Partsare =~ maintain a large inventory, you'll get
also designed to maintain the overall the right part right away. At a very
integrity of your Toyota. competitive price.

They're made to offi- So the next time you need a part

cial factory speci- for your Toyota, visit a Toyota Parts

__ fications and counter or Toyota Parts Center.* Call

Y manufactured to 1-800-GO-TOYOTA for more informa-

: the same high- tion and the location of your nearest
quality standards  dealer.
Tovota Parts Center
as every Toyota " o
Car, Truck, and Van. T love what you do for me;
And because Toyota dealers & TOYOTA

Get More From Life. .. Buckle Up!
*Ar participating dealers.
£1990 Toyota Maotor Sales, USA., Inc.
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SCIENCE

® Sitting across from me ina cramped
office at the U.5. Army's Natick Re-
search, Development and Engineer-
ing office is a 29-year-old molecular
biologist who has done what for hun-
dreds of millions of years only spiders
could do—spin strands of silk far
stronger than steel and superior in
many ways to synthetic wonder fibers
such as Kevlar.

Stephen Lombardy, the real-life
spiderman who has patented the pro-
cess, says it will be applied in prod-
ucts ranging from lightweight,
bulletproof body armor to ultrastrong
composites for air- and spacecraft.

The project began three and a half
years ago, when the Army decided
that biotechnology had matured to
the point where it could succeed
where earlier attempts at producing
useful quantities of spider silk had
failed. “The potential of spider silk
has been known for centuries,” says
Lombardy, but, he adds, “spiders
won't behave.” Unlike silkworms,
which were domesticated hundreds of
years ago and are happy to sit and spin
their lives away, spiders have an in-
convenient tendency to eat each oth-

the feasibility will never be there,”
Lombardy says.

Strongest of the strong
Groundwork for Lombardy's effort
was laid in 1967, when a researcher
named J. Zemlin did a comprehensive
study to find the species of spider that |
produced the strongest silk. The win-

REPLICATING ASPIDER'S WEB

BY ABE DANE, Science/Technology Editor

ner was a member of the orb-weaver
family called nephila clavipes, or gold-
en orb-weaver. Orb-weavers produce
webs in the familiar jagged spiral pat-
tern, resting on spoke-like support
lines that radiate out from the center.
Although the silk that goes into these
webs is strong, the strongest strands
orb-weavers produce are what is
known as dragline silk. Produced by a
separate gland, it is this fiber that the
spider uses as a lifeline to suspend it-
gelf from high places and to sail on the
wind from one site to another.

The =ilk starts in the ampullate ma-
jor glands of the spider as a dissolved,
protein-based polymer. To make a
golid strand, the spider squirts the so-
lution through one of its spinnerets,
These narrow orifices exert a high
ghear pressure on the liquid, foreing
water out and orienting the protein
crystals into an insoluble fiber.

Imitating nature
Lombardy's efforts to reproduce this
process began with a research scheme
worked out with the help of Dr. Dave
Kaplan, founder of Natick's biotech-
nology branch. First, Lombardy
would need to find a particular snip-
»et of the spider’s genetic material,
Ipon this strand would be recorded
the sequence of amino acids that made
up the dragline gilk protein, After dis-
gections and a variety of genetic engi-
neering techniques had succeeded in

SCLLIBLE PROTEM

FIHER

A Orb-weaver's web s replicated by placing gene in plasmid, or viral, vector, which plants it in
er. “You can get a lot of material, but | bacrerium. Sk synthesized there is purified, then spun.

PRAILLLETRATION BY GEDRGE RETRELK

100

POPULAR MECHAMICS ® MARCH 1991



Pl ILLLISTRATCON BY GECSAGE RETSECK

finding the gene, Lombardy moved on
to create the protein it deseribed,

The first step was to insert the gene
into a virus with the help of recombi-
nant DNA techniques. The virus then
acted as a shuttle, or vector, to carry
the gene and inject it into an e. coli
bacterium. This bacterial host used
the sequencing information in the

ne to synthesize spider silk protein.

etting more protein was simply a
matter of hrcerl[i:n £ more bacteria,

These are all relatively common
steps in the process of genetic engi-
neering. What made this project more
difficult than earlier ones, which have
produced synthetic pharmaceuticals
guch as penicillin and insulin, was the
lack of existing DN A probes to help
identify the gene, and the fact that the
DNA segment involved is extremely
large and unstable. To Lombardy's
knowledge, this project marks the
first time that a naturally occurring

MEDAN

Dragline comes from ampullate glands and Is
spun through anterior spinneret.

polymer has been genetically pro-
duced, In addition, no existing puri-
fication methods would work to
separate the silk protein from other
baeterial output. So Lombardy had to
develop a new one, which he now
holds the patent on.

Eager to know if the resulting solu-
tion would work, Lombardy conduet-
ed an impromptu test. He loaded a
syringe with the substance, pushed
the plunger and drew away the glob-
ule of silk that formed at the tip, To his
surprise, a diaphanous strand 4 to 5
centimeters long spilled out.

Possessing all the qualities of natu-
ral spider sifi—high tensile strength,
tremendous elasticity and light
weight—Lombardy's product could
have any number of uses. It should
alzo be relatively inexpensive to pro-
duce compared to regular silk, since
there is no need to care for the living
worms. The simplicity of spinning the
silk may even make it cheaper than
synthetics such as Kevlar.

Right now, Lombardy’s working to
increase the yvield of silk and find out-
side partners to develop spinning
technology suited to large-scale oper-
ations. He ex 5 it will be three to
five years before manufacturing can
begin. ™
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VISITORS ALWAYS COMMENT on the
sawmill at Jack Daniel’s and wonder why on earth

we need one.

The reason is that every drop of Jack Daniel’s

is smoothed through hard maple charcoal. (Mainly,
that’s how it gains its uncommon _
rareness). And the sawmill is where we 'I
buy, stack and burn our maple to char. |
Of course, ocher distillers don't take
all chis time and trouble. So no
other distiller has a building so
named. Nor, we believe, a whiskey
SO rare.

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Tennesies Whishey » £0-43% alcohod by voburme (088 prood) « Destilled and Botiled by
Eich Dgaiel Destillery, Lemn Moblow, Progriston, Route 1. Lynchburg (Pop 361, Tenmessee 37352

Placed in the Naltonal Regasterof Histore Places bythe Ulneted Stades Govrernmer!



SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health.

I.u—u\-—.-\

:’-"‘v-—

el
I I




T)day’s Winston

means the finest,
most flavorful
blends of tobacco.

Thicker cut and

more firmly

packed, for a

smoother taste.

[ts all part of our
commitment to
be the best.

Today.

And tomorrow.,

SOVIET SUPER FIGHTERS ( Coniinued from page §2)

seat it is terrible, Little can be seen
above the high E;—trgﬂmenth panel, A
periscope mounted above the canopy
is meant to allow the back-seat pilot to
see over the nose of the aircraft, but
on my flight it was not working.

Following engine start, Menitsky
taxied the IgliG—EH to the only active
runway at Kubinka. He aligned us
with the centerline, advanced power
to the afterburner setting and said,
“Dave fly.” We accelerated rapidly
down the wet runway. I pulled the
stick back approximately one-third,
and we lifted off at 124 knots after a
takeoff roll of 1100 ft. The gross
weight of the aireraft was 33,000
pounds.

The landing gear and flaps were
raised ql::ickl:.ras we entered the over-
cast. I had to remember to depress
the latches in front of the throttles to
come out of afterburner.

Good old controls
Operational versions of the MiG-29
use hydraulic servo-operated flight
controls, rather than a more-ad-
vanced electronic fly-by-wire system.
However, the aircraft is capable of
roll rates in excess of 2507 per second
and a pitch rate of 30° per second.
That's better than the earlier F-15s
and in the same range as the digital
fly-by-wire F/A-18 and later versions
of the F-15.

I reduced power toidle at about
5300 ft. and pulled back gradually on
the stick. The MiG-29 shuddered
slightly as it approached an estimated
35° angle of attack, and we slowed to
83 knots. There was pitch and roll con-
trol throughout the maneuver, and the
nose fell gently through the horizon.

The MiG's high angle of attack abili-
ty is similar to that of the F/A-18, the
U.S. fighter it most closely resembles
in size and number of engines. How-
ever, when asked, both Menitsky and
Sukhoi chief test pilot Viktor Pouga-
chev said that the first U.S. aircraft
they would like to fly is the General
Diynamics F-16.

One of the Mi(G-29 airshow maneu-
vers that a]waf(s impresses people is
the tail slide. I performed one at a
proximately 6000 ft., somewhat high-
er than is normal in display routines.
With engines at near idle power, |
pulled the nose back toa 75° pitch atti-
tude. We climbed 2600 ft. before the
airspeed wound down to zero. Then
the aircraft slid backward 500 ft. At
that point, I added power and pushed
the noze over. [ felt I had control of
the aircraft throughout the maneu-
ver, and there was not a sign of pro-
test from the engines. Normally,
turbine engines are hard-pressed not
to stall in backward flight.

We did several other maneuvers,
confirming that the MiG-29 has excel-
lent low-speed handling characteris-
tics. The acceleration of the aireraft in
military and afterburner power was
very impressive—most likely the
best of any fighter [ have flown.

Menitsky said, “Dave go home,”
and we started back to Kubinka to
perform an instrument landing sys-
tem approach. During the approach,
the combination of poor visibility and
unfamiliar instruments caused me to
lose my bearings. I said, “Valery fly,”
and he brought the plane in.

Particularly eonfusing was the atti-
tude gyro, which consists of a moving
drum with pitch markings on it and an
aircraft symbol that tilts to show
bank. This is unlike most U.S. atti-
tude indicators in which the aireraft
symbol stays stationary and a globe
moves behind it to show both pitch
and bank. The Soviets somewhat jok-
ingly liken the U.8. gyro to our atti-
tude about the world.

Meet the Flanker

The flight in the Su-27 Flanker was
different in many ways. First off, [
was given clearance to fly from the
front seat with Pougachev in the rear.
The flight was in good weather from
the Farnborough airport, following
the flight routines of last September’s
Farnborough Air Show.

The Su-27 is a much bigger aircraft
than the MiG-29, weighing as much as
66,000 pounds compared with a maxi-
mum of 40,000 pounds for the MiG-29,
The Su-27 is more aptly compared
with the Ameriecan F-15 or F-14,
Cockpit instrumentation is very simi-
lar to the MiG-2%'s, except for the lo-
cation of the system switches. Engine
start and preflight checkout were
simple, am? within a few minutes we
were lining up on the runway.

With the two Lyulka engines set to
afterburner, 1 released I::\gle brakes,
and 1100 ft. later we lifted off going
135 knots. The Su-27's short-field per-
formance is better than its U.S. coun-
terparts, which generally need about
2000 ft. of runway.

The Su-27 is equipped with a 4-
channel analog fly-by-wire flight con-
trol system, and the aircraft’s
response to stick movements was
itive and quicker than expected. Once
we reached the test area, I performed
a few aileron rolls and split-S maneu-
vers to get the feel of the craft. I then
moved on to a half Cuban eight, a low-
speed loop and a high-G turn. In all
these maneuvers, the Su-27 was rock
steady, while displaying the agility of
a much smaller aireraft.

Next, Pougachev took over for his
(Please turn fo page 104)
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AN HOUR!

Your FREE Lifetime Security Fact Kit tells you how to
miake 518.00 to $30.00 an hour in your own Foley-
Betsaw Full-Service Saw and Tool Sharpening Busi-
ness. Your FREE Fact Kit explains how you can

— b your own BOSS!

= work full time or pari time, right al home.

= dio work you enjoy and take pride in.

— pperate a CASH business where 90¢ of every
dollar you take in is ciear CASH profit.

And it is 50 easy o leamn. Foley-Beksaw gives
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SOVIET SUPER FIGHTERS
{Continued from page 163

renowned Cobra maneuver. He en-
tered at 220 knots and 10,000 ft. The
power was set at 85 pereent. By pull-
ing back very quickly on the stick, he
achieved a 90 pitch attitude while the
aireraft was still traveling in the
starting direction (see illustration on
page 42). I noted that speed had de-
creased to 83 knots after the maxi-
mum pitch was attained. Pougachev
routinely achieves a 130° pitch atti-
tude during the Cobra maneuver in
the gingle-seat Su-27, which has its
center of gravity farther toward the
rear,

Although the Cobra maneuver is
not something a pilot would try in ac-
tual combat, it is a good indicator of an
aircraft's slow-speed maneuverabil-
ity. It demonstrates that the Su-27's
nose can be aimed very precisely.

The rest of the flight was unevent-
ful, and vectors from London Military
Control enabled me to spot the air-
port. I made a standard Navy carrier
break at 1000 ft. and 300 knots. I
found the Su-27 to be responsive to
pitch and roll control and small engine
power changes throughout the ap-
proach and landing. Touchdown came
at 125 knots with a 12° angle of attack.
We had used 7400 pounds of fuel dur-
ing the 1.1-hour flight.

May the best pilot win

It would be difficult to say whether
Soviet or U.S. fighters would have a
clear advantage in all cases during
combat. I believe that in long- and me-
dium-range combat with Phoenix and
AMRAAM missiles, the Western
fighters would have the edge with
their more reliable detection, identifi-
cation and radar systems. On the oth-
er hand, the Soviet aircraft currently
have the edge with an operational
passive infrared search-and-track
system. When it comes down to close-
in fighting with either infrared mis-
siles or guns, the winner between the
Soviet-designed aircraft and the
Western fighter will depend upon the
ability of the pilot.

The Soviets are attempting to recti-
fy what they see as the shortcomings
in their aircraft. What they doin aero-
dynamic design, metallurgy and en-
gines, they do extremely well. Now,
they are working to upgrade the avi-
onics in their aireraft to give pilots
better situational awareness.

During interviews, top Soviet de-
gigners, such as Mikhail Simonov at
Sukhoi or Rostislav Belyakov at Mi-
koyan, have been very open when dis-
cussing variants of current fighters.
But ask a question about the next gen-
eration of fighters in development,
and the Red wall comes down. ™
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gas engines. The Canadian govern-
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magazine. They report spectacular
improvements in their engines and
transmissions!
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Germany, England, France and
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AUTOMOBILES

DETROIT SPY REPORT

BY JIM DUNNE, Detroit Editor

Fresh-Air Firebird

@ For the first time since the launch
of GM’s current F-car series back in
1982, Pontiac plans to add a convert-
ible to its Firebird lineup.

Like most limited-production rag-
tops, conversion work will be handled
by a specialty shop—in this case, ASC
in Detroit. However, the cars will be
sold through Pontiac dealers and car-
ry a full factory warranty.

Shown here in Trans Am trim, the
cars will be available with most Fire-
bird w?ﬂtinnsi Engine choices, howev-
er, will be limited to GM’s 3.1-liter V&
and 5.0-liter small-block V8, the lat-
ter with a choice of throttle body on
tuned port-injection systems.

Limited production means just
that. Pontiac insiders say that only
2000 of the droptop Firebirds will be
available during the 1991 model year.

Flowerpot Turbine
Wheel

Thosze new turbine wheels General
Motors is testing for use in turbine en-
gines are related somewhat to com-
mon clay flowerpots. The two use
similar materials, and they are mold-
ed in a similar way. Designed to with-
stand 250 F in a turbine engine, the
wheels are cast from a mixture made
up of common elements like carbon,
nitrogen and sand.

The recipe is simple. Mix the ingre-
dients into a powder, add a liquid
binder, inject that slurry into a mold,
then fire in an oven. The mixture

shrinks as moisture leaves the slurry,
and quickly forms a dense, hard mate-
rial, perfect for the intense heat of the
turbine’s flame.

In addition to offering 600° F great-
er heat resistance, tﬁe flowerpot
wheels are 40 percent lighter in
weight than the nickel they replace.
They spin up to speed more quickly,
cutting response time. And they are
made from inexpensive materials,

1992 Suburban
A prototype of the 1992 Suburban
caught running without its usual dis-
guise panels shows the extent of
changes planned for the popular
Chevy and GMC highway hauler.
While the front-end styling and cab
are closely related to those of the 1991
full-size GM pickups, the passenger
compartment and rear end are com-
letely restyled. Gone are the angular
ines and slightly curved window
glass. Also, glass fits more flush with
the sheetmetal. At the rear, the door

and glass form a rounded surface,
A new engine option will be a 6.5-
liter turbocharged V8 diesel, a power-
]Jlaht that's intended to match the
ight-truck diesels from Ford and
Chrysler.

Chrysler’s Automatic
Transmission Woes
Originally hailed as a significant tech-
nological achievement, the new elec-
tronically controlled 4-speed auto-
matie transmission that Chrysler in-
troduced two years ago for ita V6 en-
gines has proved troublesome,

The culprit is an oil seal that tends
to leak, which can lead to complete
failure of the gearbox.

One consequence is that, at times,
two drive gears are engaged simulta-
neously, with predictable results: The
car goes nowhere,

Chrysler has already made a run-
ning change on transmission current-
ly in produection to cure the problem,
and is taking care of owners—free of
charge—who have encountered prob-
lems with cars already on the road.

{ Plogse turn to puge 108)

| Due for introduction a3 a "92 model, GMC's Suburban features more rounded look, flush glass.
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NEW SHIE, NEW GREW, NEW ADVENTURES
NEW ON VIDEOGASSETTE
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Now you and your family can join the
next generation of daring adventurers
aboard the newly commissioned starship
Enterprise and explore strange new
worlds whenever you like.

Because now Star Trek®: The Next
Generation is available on special
Collector's Edition videocasseties, unout
and uninterrupted, exclusively from
Columbia House Video,

Beam up your first videocassette

at §15 savings!

Your introductory casseite contains
the exciting premiere, “Encounter at
Farpoint, Parts 1 & I1," co-written by
legendary series creator Gene Rodden-
berry. On this first critical mission,
Captain Jean-Loe Picard and his newly
commissioned first officer, Commander
William Riker, lead the crew in a race
against time to solve the mystery of the
Farpoint Station and escape certain
execution by the alien superbeing =Q",

Join all the extraordinary new crew
members: Worf, the hot-bloeded Klingon
security officer; Data, the Android with

exceptional skills; Lieutenant Geordie

blindness; beautiful Counselor Troi, the

5,7 ﬂ ‘-ﬂ M RE¥ ® |, Forge. a technical wizard despite his
I : A Boetazoid with empathic abilities, and others,
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simply return it within 10 days for a full
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plus shipping and handling — $15 off the
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Boldly go beyond the original series

As a subscriber, you'll travel to strange
new worlds. Every 4-6 weeks you'll receive
an exciting new two-hour videocassette
with episodes such as “The Naked Now,”
in which the crew is intoxicated by a
deadly contaminant and “Code of Honor,”
in which Lt. Tasha Yar is kidnapped by
aliens and much more. Preview each for
10 days, risk-free, Keep only the ones you
wani for just $15.05 plus shipping and
handling. There is no minimum to buy
and you may cancel at any time,

For fastest service, use your credit
card and call toll-free 1-800-544-4431.
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Chrysler’s LH Models

While they may look like nothing
more than standard Eagle Premier
models with fender flares, the body-
work actually covers chassis and run-
ning gear for the next generation of

Chrysler midsize sedans, eode-named
the LH.

The modified wheelwells were nec-
essary to accommodate the wider

track and longer wheelbase planned

for the new front-drive cars.
Chrysler insiders report that the

LH sedans will ride on a 113-in.

wheelbase, long for a midsize car,
Overall length, however, will be a
tidy 194 in. Front-end overhang, in
particular, will be limited, consistent
with Chrysler's new cab-forward de-
sign philosophy.

The new LH sedans are scheduled
forintroduction as 1993 models, wear-
ing Dodge and Eagle nameplates, and
are aimed at the Ford Taurus/Chevy
Lumina market segment.

A stretched version wearing
Chrysler badges is slated for the 1994
maodel year,

Home-grown Chrysler Corp. en-
gines will power the new cars. The
base engine will be Chrys-
ler's 3.3-liter pushrod V6,

108

while the performance option will be a
new 3.5-liter dohe 24-valve V6, devel-
oped from the 3.3 block.

Saturn Setbacks

Determined to maintain high quality |
standards from day one, the Saturn
Corp. is having difficulty getting its
cars into high production.

Quality control-related delays have
set Saturn delivery schedules back by
three months or more.,

While this policy is likely to pay off
in the long run with improved custom-
er satisfaction, it's created short-
term embarrassment. For example,
dealers in some areas of the United
States had no cars to sell for their
scheduled grand openings.

One big problem is wind whistle
that comes from loose-fitting plastic
panels in the body. Another is cen-
tered on the car’s new 4-speed auto-
matie transmission.

Also, excessive vibration in the
new all-alloy engines has been eriti-
cized right from the first prototype
drives, and Saturn engineers are still
sorting that one out,

1992 Taurus

Although both Taurus and Sable con-
tinue to look contemporary, Ford will
perform a major facelift on its midsize
sedans next year,

The redesign will be the first the

| pars have had sinee their introduction

in 1986.

Smaller headlights and more
rounded bumpers alter the front ap-
pearance. At the rear, taillights are
set higher and wrap farther around
the corners of the fenders, lending a
more integrated appearance to the
Taurus and Sable.

Thesze changes are the only ones
scheduled until the 1995 model year,
when both Taurus and Sable will get
completely new bodies.

V&6 Takeover

Look for V6 engines to take over in
many of the small cars that now offer

Chrysler is using modified Ea-
gle Premler sedans as test
mules for lts new LH sedan se-
ries, due for 1993, Fender flares
and modifled wheehwells cov-
er wider track and longer ‘
wheelbase of the new chassis.
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4-cylinder types,

Ford, for one, is investing in small
V6 development that could produce
2.0- and 2.3-liter sizes, displacements
assigned solely to Fours up to now.

Two needs come together in this
swing to V6s—a call for a smoother
running engine and the requirement
for better fuel economy.

Yes, the new Sixes will mateh the
Fours in fuel economy. And there's no
question that a 6-cylinder wins every
time in the quest for smooth, quiet op-
eration.

Toronado

Quattroporte

Get ready to say goodbye to the 2-
door Toronado in 1993, Olds plans a 4-
door body style for its personal luxury
car when the 1994 models are intro-
duced.

When that happens, it's also likely
that a new name will be given to the
sports sedan. Insiders are betting
that Trofeo will be the name to em-
brace the new line,

Look for this car to be smaller than
the new Cadillac Seville, since GM
plans to use the Eldorado chassis as
its starting point.

Reason for the change to a 4-door
body stvle: Olds wants—and needs
—an exclusive, a vehicle unlike any
otherin GM's lineup.

MPG At FoMoCo

Ford claims that fuel economy for its
cars has improved a buneh in the past
13 years.

Example: The worst economy in to-
day’'s Ford lineup is the Lincoln Mark
VIL. It gets 19 miles per gallon on av-
erage, That’s not much, but neverthe-
less, it's better than Ford's best fuel
miser in 1977, which was the Mercury
Bobeat.,

The Pace Of Change

Detroit automakers talk these days
about their speed in bringing a new
car to market. Produet cyele time for
some maodels is now aslittle as three to
four years.

But the recent introduction of two
full-gize models shows how slowly this
process is for some cars.

Chevy's Caprice, for example, hasa
new body for 1991, precisely 14 years
after the car was last updated. Ford's
Crown Victoria was in production 11
yvears before the redesigned 1992
model was unveiled.

Auntomakers explain this by saving
that their new-product money went to
smaller, more popular models. How-
ever, the Chevy Caprice and Ford
Crown Vic were once the top sellers of
all models and are still in strong de-
mand today. ™
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' IMPORTS

REWRITING THE LEGEND

BY TONY SWAN, Automotive Editor

® Longer. Lower. Wider. Faster.
The marketing idiom belongs to the
'B0s, but it could easily be employed to
deseribe the new Acura Legends,
Although it takes a close look to tell
the second generation from the origi-
nal, scarcely a rivet or a weld has es-
caped redesign, the first since the
series was launched five years ago,
Where all this is likely to count
most is under the hood. One of the few
complaints about the original Legend
was milquetoast muscle—its 2.7-liter
sohc 24-valve V6 was fine for cruising,
but far from nosebleed aceeleration.

200 hp

Honda addressed this with a new ver-
sion of the V6—more bore, more
stroke, more displacement (531cc),

banks have knock sensors.

Combined with a refinement of the
previous variable induction system,
the various changes add up to plenti-
ful top-end power and an improved
torque curve, Although the new car
weighs some 300 pounds more than
the original (the price of longer, wider
and so on), it's capable of doing the 0-
60 dash in less than 8 seconds.

A key element in the longer (wheel-

maore hp (200 at 5500 rpm) and more | \

torque (210 ft.-Ib. at 4500 rpm, versus |

162 for the 2.7 version).

There are some interesting techni- |

cal changes to go with the increased
displacement. The 2.7-liter V6 em-
ployed a novel valvetrain that used
lateral pushrods to run the exhaust
valves. The 3.2's setup is more con-
| ventional, with rocker arms for each
set of valves. Remarkably, Honda has
reduced valvetrain reciprocating
mass hy 15 percent in the process.
Taking a page from the NSX V,
Honda uges direct ignition with a mini
coil for each platinum-tipped plug,
and the plugs are now angled into the
center of the combustion chamber.
Compression has been bumped
from 9.0:1 to 8.6:1, requiring premi-
um unleaded fuel, and both eylinder

1o

Legend's new 200-hp 3.2-liter sohc 24-valve
V& mounts longltudinally.

base by 5.9 in., 4.3 in, overall) part of
the equation is the engine mounting,
which is now longitudinal, rather than

transverse. Honda cites better
weight distribution (60-40 versus 65-
35) for this change, as well as im-
proved control of torque reaction in
the drivetrain. The transmission
bolts to the rear of the engine.
Although the double wishbone
front suspension is familiar, the alu-
minum front subframe is new, and,
with the longitudinal engine, delivers
two key benefits. The first—im-

proved noise isolation—is subtle: The
original Legend was as quiet as a
church on Tuesday. But the sec-
ond—a 2.3-ft. reduction in the car's
turning cirele (34.8 ft. versus 37.1)—
is welecome,

The new rear suspension—lower
A-grms with an upper lateral link and
trailing arms—Dbuolts to a steel sub-
frame, and there are antiroll bars at
both ends. Steering is rack and pin-
ion, with speed-sensitive variable as-
sist. It's still slow (3.64 turns lock to
lock), but high- feel is better.

Braking, excellent in the original, is
simply superb here. The rotors are
11.1 in. all around, and Honda's anti-
lock braking system is standard.

Interior refinements are also sub-
tle, the most obvious being more
room. The extra length and width (2.4
in. ) add up to tangible improvement in
interior volume, particularly in the
back seat. Fit and finish are excellent,
control layout first rate and driver
sightlines virtually unobscured.

ry manners
On the road, the Legend continues to
be one of the most mannerly of all lux-
ury sedans, with the welcome plus of
more go-power. More wheelbase
means even better ride. We'll reserve
Jjudgment on handling for a formal
magm test, though we're willing to say
it's still not in the BMW class.

Pricing will run from $26,800 for
the basie sedan to $24,200 for a
maxed-out Coupe. This isn't cheap,
but in its class, the new Legend may
still be the best buy going. ™
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CHECKING OUT
ATURBOCHARGER

BY PAUL STENQUIST

®It's ﬁuur turn to ferry mother-in- | smoke goes up in your mirrors. What Take heart. All is not lost. In spite
| law to her weekly Mahjohngg night, | gives? of their high-tech basis in thermody-
and she's running late. Not a problem. You've blown your turbo. Not only | namics, turbos are actually simple
| You've got a turbo under the hood | is Mom going to be late, youjust know | creatures. With some respect for the
| —just the ticket to make up a few ex- | this is going to set your bank account = extremely close tolerances involved,
| tra minutes. back a few dragons. Say as much as  it's possible to rescue many blown tur-
| Suddenly, there's a huzziuJE noise, = $2000, depending on the manufactur- = bochargers, puasith for less than
Power goes down, and a cloud of blue | er and the dealer’s parts department. ' $100 and some simple hand labor.

LU il
TN

| il I Il 'I'd:
T

Disassembling a turbocharger Is pretty
stralghtforward business—just be careful, as
the slender turbine blades are fragile. if you're
lucky, you'll be able to use an open-end
wrench on the turbine end of the shaft. |

PR ILLLETRATION BY FRED WOLFF
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COMPRESSOR
HOLSMNG

' RFTJ‘.NER ;
'S.NAF

m 5] ?HRLJ'ET
BEARING

RING

An exploded view of a typical Garrett T3 turbo. Expect to see some minor variations,

Theoretically

As you nail the throttle, hot exhaust
gases rush through the exhaust (tur-
bine) housing, spinning the turbine
wheel with energy from the otherwise
wasted heat in the exhaust. The tur-
bine wheel is mounted on a shaft that
drives a compressor wheel. The com-
pressor takes air in throogh the air
cleaner and pushes it into the intake
manifold. This extra air causes intake
manifold pressure to be higher than
without the extra push.

When the intake valves open, pres-
surized air rushes into the engine's
cylinders while the carb or injection
adds fuel to mateh. And your relative-

ly small p-uwerplanl;ifumpﬁ out horse-
power more typical of much larger
ENgines.

Turbochargers operate under very
taxing conditions. And failures are
not uncommon, However, many total
failures can be prevented if you recog-
nize the symptoms early and do some-
thing about it. There are a number of
symptoms that indicate possible tur-
bocharger problems. We'll outline
some of them here and then show you
how to rebuild a turbocharger.

Low boost
CUne common turbocharger problem is
a lack of boost—first noticed as a loss
of engine power at full throttle,

If your car is equipped with a boost
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gauge, as most turbocharged cars
are, yvou'll immediately notice any
drop in boost pressure, If your car is
not equipped with a boost gauge, you
can check boost by installing a pres-
sure gauge tap in the intake manifold
and routing a hose to the passenger

eabin. Then, while driving the car at

| full throttle under heavy load, check

the boost reading on the gauge. Ifit's
significantly less than manufacturer’s
specs, you have a problem.

Before condemning the turbo,
check for a elogged air filter, an ob-
struection or leak in the duct that joins
the turbo's compressor outlet to the
intake manifold, an intake manifold
gasket leak, a leak or obstruction in
the exhaust system, or a wastegate
problem.

TURBINE SCROLL
HOLISING

You'll need an open-end wrench to disas-
semble the scroll housings.

PRALLLISTRATIONS B ROMN CARBOM

Was te%ate leakage is a common
cause of low boost pressure. The
wastegate is a device that opens to di-
vert exhaust at a predetermined level
of boost to prevent overboosting.
Wastegate leaks are usually caused
by earbon aceumulation around the
wastegate itself. A weak or broken
return spring or a defective waste-
gate control canister (wastegate actu-
ator) can canse the wastegate to open
too early, preventing full boost,

However, a control canister failure
will usually result in overboost, And
because overboost can cause serious
detonation problems, it could damage
your engine. Other causes of waste-
gate-related overboost include an
obstructed hose between the com-

ressor and the control canister, a
eaking canister and a canister dia-
phragm failure.

On a lot of newer applications, the
wastegate canister operation is com-
puter regulated by means of a sole-
noid. If the solenoid fails to open,
overboost can result. If the solenoid
fails to close and never limits the ap-
plication of boost pressure to the can-
ister, low boost pressure may be the
result,

If you've ruled out other potential
canses and the turbocharger seems to
be at fault, you can dizassemble it to
determine the extent of damage and
whether or not a fix is practical.
Sometimes a loss of boost is merely
the result of dirt accumulation on the
compressor blades. More often, it's
the result of damaged compressor or
turbine blades.

The working parts of the turbo—
shaft, compressor, turbine and bear-
ing housing—can sometimes be
purchased without the two seroll
housings. This assembly is knownasa
cartridge. If you decide to replace the
cartridge, see the rebuild instructions
that follow in regard to disassembly of
the housings.

If either the turbine housing or the
compressor housing is damaged, the
turbo can't be rebuilt in the field and
should be replaced. In many cases,
turbine or compressor failure dam-
ages the housings as well.

Turbo noise and vibration
Strange noises or vibration at the tur-
bocharger usually indicate failure of
the turbocharger bearings and/or
damage to rotating parts that have
an out-of-balance condition. In
most cases, the d tothe turbois
fairly serious by the time things start
shaking and shrieking. A cartridge
replacement will usually be necessary

POPULAR MECHAMICS ® MARCH 1791




The turbine shaft can be withdranam once the
compressor nut and wheel are removed.

to cure a vibration or noise problem.
Sometimes, an aceumulation of dirt on
the compressor can cause imbalance.

Exhaust smoke

Perhaps the most common signal of
impending turbo failure is a puff of
smoke when you first start the ear in
the morning. This condition ean war-
gen quickly to overall smoking and
eventual loss of turbo boost. Smoke is
the usual first hint that something is
going wrong. And it signals the best
time for you to try to do something
about your turbo problem. In many
cases, total turbo failure will oeeur
within 5000 miles of the time when
smoke first appears in the exhaust.

But before you dig into the turbo,
congider some other possible causes of
smoke. Of course, an internal engine
problem ecan cause smoke. Valve
guide wear causes a smoking condi-
tion similar to that caused by turbo
seal failure, though it rarely comes on
all at once.

Even turbo-related smoking may
be caused by something other than
failed turbo seals. On a diesel, a
clogged air filter can lead to pressure
considerably below atmospheric on
the compressor side of the turbo. This
can cause oil to be drawn past the com-
pressor seal, On the other hand, a
clogged turbo oil-return pipe can
cause excessive oil pressure and even-
tual loss of oil past the turbo’s seals
into the intake and exhaust systems.

But the most likely cause of turbo-
related exhaust smoke is coking of the
turbine shaft due to overheating of
the lubricating oil. The abrasive fried
oil (coke) grinds away at the turbao's
shaft bearings. Once the bearings
have worn, the shaft wobbles. This
causes failure of the seals that sepa-
rate the turbine and compressor from
the oil-pressurized center bearing
housing. Once oil enters the turbine
and compressor housings, it's drawn
into the intake manifold and exhaust
systems.
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The relatively easy fix for this con-
dition is seal and bearing replace-
ment. A number of aftermarket
manufacturers provide replacement
parts for passenger-car turbocharg-
ers. One that we are aware of (Turbo
City, Inc., 1137 W. Katella Ave., Or-
ange, CA 92667, (714) 639-4933), sells
a rebuilding kit intended for someone
who has never rebuilt a turbo. The kit
includes all the seals, bearings, O-
rings, thrust plates and gaskets need-
ed to rebuild a turbo, as well as
instructions outlining the job.

That same company sells complete
turbhos and turbo cartridges (the
working parts exclusive of the seroll
housings), They will also rebuild your
turbo for you if you want to ship it to
them.

Turbo rebulld
The rebuild procedure is easy for the
experienced driveway technician.

The instructions provided with the re- o,

build kit are fairly good, although one
preliminary disassembly step was
omitted. (Turbo City tells us they will
be correcting this.)

The unit we rebuilt was the Garrett
T3, the most common Senger-car
turbo in the world. The only other

The thrust bearing (thrust plate] and mating
ring can be lifted from the bearing housing.

type vou're likely to encounter is the
Mitsubishi turbo, which is used on
Mitsubishis and late-model Chrys-
lers. The Mitsubishi and Garrett tur-
bos are very similar, as are the
rebuild procedures.

Before beginning the disassembly
of thed d turbo, we found that a
brief examination of the new parts
provided in the kit was helpful. This
way, you'll recognize the parts you'll
be replacing as you remove them,

Before you start to disassemble the
turbo, mark the four main sections
—turbine scroll, bearing housing,

PRAMLLSTRATIONS By BON CARBOM

. straint of the shaft with an o
- wrench. If you're not that lu

SATURDAY MECHANIC s

seal plate and compressor scroll—
with a scribe so you can reassemble
them in the same relative positions.
(This is the step that was missing
from our instruction sheet.) Disas-
sembly of the turbo begins with re-
moval of the wastegate control
canister or actuator, then the turbine
and compressor housings.

Next is removal of Lﬁz compressor
nut from the turbine shaft. This can

be tough because the shaft rotates

After removing the snap rings, the bearings
will slide out of the bearing housing.

freely in the bearing housing. If vou
try to jam it by sticking something in
the turbine or compressor blades,
you'll ruin them. All turbo shafts are
manufactured with a hex at the oppo-
gite (turbine) end of the shaft, but this
is frequently ground away when the
turbine shaft and wheels are bal-
anced.

The turbo we rebuilt still had
enough of the hex intact to permit re-

n-end
v, hold
the turbine wheel with a thick towel.
If that doesn't work, try wrapping an
old V-belt around the turbine wheel a
couple of times. Then, hold the belt
while you loosen the compressor nut.
Turbo City does not recommend that
you use an impact wrench, as it can
bend the shaft.

The rest of the dizsassembly process
is easy. First, vou'll extract the tur-
hine wheel and shaft from the turbine
side of the bearing housing. If the
shaft is coked, you may have to care-
fully tap on the compressor end with a
plastic mallet. (Our moderately coked
shaft came out with a light tap ortwo.)
The compressor spacer will then slip
right out of the compressor end of the
seal plate. The turbine heat shield can
be lifted from the bearing housing on
the turbine side.

Next is removal of the seal plate
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from the bearing housing, followed by
removal of the compressor seal from
the seal plate. The compressor seal in
our turbo was a multipart drop-in
unit. The top piece is simply lifted off
the three locators in the housing. The
internal part, along with the spring

that preloads it, must be rotated until
its notches align with the locating
teeth in the housing.

Earlier turbos may have a press-in
positive seal. Use a vise and socket to

SEAL PLATE

Rotate the positive multipart seal to release
it from the seal plate.
remove this type of seal.

Some turbos located upstream
from the throttle body, like Saabs and
Volvog, may have a dynamic seal that
is very similar to the piston-ring-t
seal found on the turbine side of the
bearing housing.

Turning your attention to the bear-
ing housing, lift off the thrust bear-
ing, the mating ring and the O-ring
that you'll find on the compressor side
of the bearing housing,

You should use a good pair of snap-
ring pliers to remove two outer snap
rings (C-clips), one from each side of
the bearing housing. Once these have
been extracted, the bearings will slide
out.

Finally, remove the turbine seal

from the seal groove in the turbine
shaft. Make sure you don't nick the
edges of the seal groove.

Check all turbo parts for unusual
wear. The instructions will point you
to several areas of concern: the bear-
ing housing bore, the turbine shaft
seal groove, the compressor and tur-
bine blades.

Clean all parts in a glass-beading
machine or in cold carburetor dip. If
you have neither, your local auto
E:.)'La store or mechanic will probably

willing to do a cold dip for you. Any
good machine shop should have a
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Flasa-heading machine. This gadget
ooks like a sandblaster, but uses
smooth microscopic glass beads to re-
move carbon and rust without damag-

ing the metal surface.
If not, you ean purchase a moder-
ately sized container of cold-dip clean-

er along with a small basket at
your auto parts store. Just make sure
the canis bigenwgh todunk the hous-
ing serolls. Give all the parts at leasta
4- or 5-hour soak. You may have to
brush some of the hardened coke de-
posits, but take care not to get the
cold-dip solvent on your hands—it
dissolves organic matter.

Before reassembly, check the di-
ameter of the turbine-shaft bearing
journals. For a T3, they should meas-
ure 0.3997 in. to 0.4000in. The shaft in
our T8 measured 0.3990 in. A call to
Turbo City revealed that some previ-
ously rebuilt turbos may have 0.0010-
in. or 0.0015-in. undersized shafts.
Turbo City immediately sent us a set
of 0.0010-in. oversized bearings for
the rebuild—as they’ll do for any cus-
tomer who discovers an undersized
shaft,

Of course, if your turbo has never
been rebuilt, it 1s highly unlikely that
it would be fitted with undersized
components. The Turbo City bear-
ings, by the way, are bronze severe-
service units. The pieces they
replace, in most cases, are normal-
service aluminum ings.

With a 1.0-in. snap gauge and mi-
crometer or vernier caliper, check the

J ‘

= TURBINE SHAFT

Mike the turbine shaft and compare this
measurement to specs In your Instructions.

diameter of the bearing housing bore
at the point where the turbine seal
contacts it. It should measure 0.6220
in. to 0.6223 in. When assembled on
the turbine shaft, the diameter of the
turbine seal ring (piston ring) should
measure 0.709in. to0.711in.
Assembly is basically the opposite

PALILLLETRATIONS HY ROMN CARBONI

Check assembled end play with a dial Indica-
tor along the length of the turbine shaft.

of disassembly. Make sure you coat
the shaft and thrust bearings with en-
gine oil, Take care when installing the
turbine seal on the turbine shaft. It
must fit in the groove and rotate free-

: m?e the tl'::'rgin&‘sgal into

e OUBINg. enit s P-
erly centered, it will slide in easily.

Tighten the com wheel nut
to 18 to 20 in.-lb. plus 90°. When you
reassemble the housings, make sure
the compressor and turbine wheels do
not contact any part of either housing.
Install the wastegate actuator brack-
et before you bolt the turbine housing
in place.

en reassembly is mmﬂlet,e, you
should check some other ¢ ces,
including axial end play (0.001 in. to
0.004 in.). Radial bearing clearance
(the shaft's up-and-down movement)
should measure 0.0030 in. to 0.0065
in. Check radial clearance with a dial
indicator. On some turbos you can
touch the shaft with the dial indica-
tor’s probe through the oil hole in the
bearing housing. With the correct
new bearings and a shaft that speecs
out on journal diameter, this meas-
urement should be okay.

After installing your rebuilt turbo
on the car, clean the oil inlet line thor-
oughly. Don't use RTV sealer on the
oil inlet line connections—it can clog

oil 8.

Change the engine oil. Then, pre-oil
the turbo by mmthe engine with
the coil wire disconnected. (On GM
HEI systems with an inte ecoil,
disconnect the distributor BAT wire
while umnkmlf ]

Once the oil pressure has come up,
reconnect the ignition and start the
engine. Let it idle for 3 or 4 minutes
before test driving the car,

To prevent bearing wear in the fu-
ture, run the engine at idle speed for
about 30 seconds before you switch off
the ignition. This will prevent loss of
oil g:;esaur& to the bearings while the
turbo is spinning at high speed. ™
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A New Way To Make

Just May Surprise You!

$5,000

Il lsn’t often one gets an inside
look Into an “Exclusive Club.”

Leam How A Select Group of Individuals
Make 55,000 Every 10 Days!

This Is an Invitation to join a handful of
Amaricans who are bacoming very waalthy,

oparating & "'Unigus” M aking ram
$15,000 hm e

Iml:lll-m,m;lnilulww four hours
va days a wealk. Thia month | will do ovar
n,gau.un dollars and take ons week off to
Imnnmr\l'l nia Estate. That's Right. You
don't have to avery week In the month,

Chooas the days wanl to work and
“take-off" the !

Lat Me Introduce Myssll.

My name s Mark Reynolda. | am 34 years ald,
and In business for mysell. My office phona
number ls T03-450-4780. My accountants name
is Everatt Caillaway, CPA, and he has a copy of
my financial statemants showing that my nat in-
come wis owver $200,000.00 last yaar.

I'm Mot bragging, but ten months ago | went
from driving an old clunker to owning a naw
Mercedes. Nine months ago | went from living in
& amall homa in an old neighborhood, to Owning
thres homes; two are brand new.

NOI It has Nothing To Do With Real Estale.
WAIT! Before we go any further, st ms make
this point VERY GLEAH. This Exclusive Money-

AE., Patchogua, New York
& | Made §25000.00 In Just 120 Days.
Dear Mark, For years | have been looking for
& money making method that can make
soma real monay for & changs. Yours finally
fita the bill. | made $25,000.00 In just 120
daya. You're the greatest. Thanks.
A.W., Sants Monica, Calltarnia
# | Made §27,000.00, And | Fesl Great.
My lifs has bean a mass up to this paint. | us-
ed to sit around the house In an oid T-shir,
drink bear, and watch TV all night. | guesa |
was depressed aboul baing 35 years old and
not even having $500 bucks In tha bank.
Things are different now ﬂ'unn to your
“money making program.'’ made
$27,000.00, and tha bast part ibnul_rh. r pro-
gram |s; | feel great about myseif

F.L., Loudoun, ‘ﬂrqln]a
@ | Made $74,000.00

Listen Mark. | don't know why | sant for
your money making program in the first
placa. | think | was curlous to ssa how you
made 80 much money. | have my own
business hers In California and make over
$100,000.00 dollars a year. Bul | can tall you,
honestly, that your program puts my
business to shame. | apent two years of my
lite bullding this business: working twalve
hours I'E;)‘. Your Unigue Program makes my
life a whole ot sasler. It's fantaatic. | spent
15 weaks applying your mathods and made
$74,000.00 dollars. gm you guass what | am

going to do with my old businesa?

5T, Los Angales, Callfornia

New Baginners Phone In Every Day From
All Across Americal

ml.h:‘ Fl'l'ﬂgrlmllﬂrmleN!
ke hi have , raad
g‘mmnml I Vatorgt” o Bwe doen
L]
s Differenti
e to dol
Mo selling door to door or by phonal
No Ing of Any kind]
Start the “Money-Maki m" Part-
Thill'lrul’llmuvlll"du s and
stop the program. It's that simplel
| Mads $30,000 In The Lest 80 Days!

The following Information |s caertified by my
accountant who i8 a CPA In the Stale of
Virginia
Bank Deposits for I'Il last two monthe:
18t week ... 52 B98.T1

4th week ... $5,138.00
TOTAL INCOME ..... $15420.T

18t week ... 33, 750.72
2nd weak ... $2.870.51

Here's a sample of today's calls from people
using tha "unigua" money-making program.

& A New York man told me over the phone that
he uses the program, on weakends onfy, 1o
make over §3,500 a week.

& Another man, from Les Angeles, Callfornia
started tha program part-time. Today he told
me on tha phone hia income |ust reached
52,000 a week.

@ A man in Michlgan told ma he was currantly
running a $10,000 dollar-a-month operation
out of his homa, using his kitchan tabls as a
deak.

Here's What You Are Going To Recalve:
A Step-by-Step Guide!

You are golng to recelve a complete sat of
plans on how o put this money-making program
Into actlon, the same cnes | usa on a dally basis,
The same ones | used last year to make over
$200,000.00.

4th week ... olume

TOTAL INGOME ... :15,.:019& E.'E: Mm ::u el
First Time Starters Already Making Thare are 150 Itogether, 130 i
over $5,000 Dollars! taxt .m"eﬁ pmp:n;lne:nutgm, apfinlunr ::; 'I:I-

Hevre's what some of the people who have just
purchased this exclusive money-making pro-
gram have to say about thelr succeas so far ...
(Actual letters are on file in my office.)

& | Made $22 000.00
Every time | think | aimast didn't order your
"mMI Progrem, | could kick mysedf.
00 dollars using your pro-
gram. If | had ordered your program the first
fima | saw your advertisamant, | might ba
$44,000.00 dollars richer today. Bul I'm not
complalning, I'm glad | ordered it whan | did,
Thanks for ing.

lustrations. Thare are Insider sscrats, How to
start on a shoe-atring budgat, and how to access
the cradit; (you notlce | didn't use the words:
apply for)

Cash Cradit To Use, If You Nead [t
{No Personal Credit Checks.)

Thara |8 a cash cradil bulll IMe the program,
starting on page 101. (No personal credit
chacks.) The credit is available to virtually
evaryane who appliss the money making pro-
gram. Expariment with the credit If you need |t
(Some people never use any, It'a up 10 you.)

Here's What it Can Do For You!

& [t will give you mors time to relax around the

house with your familyl

It can keep you off the over crowded

highways al rush howr!

It can give new prastige in your community!

You can opetale the program out of your

homa, or a small office If you prafar!

You don’l nead to borrow any moneay from a

bank. Most people start out with very limited

funds or use the cash-credit.

& You will NOT have to work long hours. Most
pecple only put in & few hours a day.

® Youdon't need a formal college education or
any speclal business training!

e |If you only nsed as much as $500 to $1,000
exira a woek, start oul with tha smallar var-
sion of the monay-making program|

Order Today! Take A FREE Look!

You've got nothing to lose and everything to
gain. There is NO RISK on your part, because |
won't cash your $20 check lor 30 days AFTER |
have malled the materala to you.

ae @

100% Money Back Guaranise!

It for any reason, at any time durning the first
yaar, you're not satisfied —just return the
materiais— and 'l promptly refund your $20
dallars in full. No Quastions Asked|

Don’t Pay for it Now!
Postdate Your Check for 30 Days!

| Invite you to place your order this way:
POSTDATE YOUR $20 CHECK FOR 30 DAYS
FROM NOW. Thal way no one can cash it for a
full 30 days. That will give you planty of time to
recelve tha materials, look over the program and
find out how it works. | can't cash your check or
money-order for thirty daye AFTER | have sent
you the Money-Making Program. Usa the infor-
mation and put the easy slep-by-step program
Into action, for that period, and if you ara not
salisfied just mall the matarlals back and | wlill
return your same check UNCASHED.
Or you can call Toll Free and Charge It
1-800-650-0300 Ex1. 324
Charge Your order to: American Express, Masiercard or
Visa. 24 hours a day. T days a wesab.
ALL ORDERS ARE MAILED OUT THE SAME DAY.
£} Mark J. Reynolds 1991

- . EXPIRAS Oroier FOrm = = = = =y

| Mark Reynaolds

| 22455 Davis Drive

| Dept. PM-27, P.O. Box 139
Sterling, 'I.I'hrqirlln 22170

I
: Yes ! lease AUSH me my copy of
| T

I

|

1

1

I

i

your “Unique Money Program™ only |

with the understanding that you will Not |

| depaosit my check of monay-order for 30 days 1

| after you have malled the Money-Making I
1 Program to me. If | am not complately

1 satisfied, tor any reason, | may simply ratum |

the materials, and you will return my check |

uncashed. On that basls hara Is my twenty |

| dollars. I

|

I

I

I

|

1

|

|
I Mama

| Address
: Clty
} State Zip.
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@ Half the battle in restoration work
is finding the right products to com-

lement the period look of your home.
gﬂmetimﬂa you can find these prod-
ucts locally through classified ads or
simply word of mouth. Foraging trips
to summer flea markets can also yield
excellent results. But often you'll be
stymied by all your loeal sources and
will need to turn elsewhere.

Ag part of my research for past sto-
ries, ['ve accumulated an impressive
array of product catalogs featuring all
types of ware, fixtures and other
supplies. This month, I'm sortin
through these piles to recommen
those that I think are especially useful
for finding proper period products.

Historic lighting

Whether your house 15 Colonial, Ear-
ly American or Vietorian, proper pe-
riod light fixtures will go a long way
toward creating the feel of your
home's original era. For those with a
house built in the early days of our

“Home Again With Bob Vila" is the title of our
contributing editor’s new TV show,

e
OLD HOUSE RESTORATION

country, there are several companies
that sell authentie fixtures.

Browsing through the catalog of
Hurley Patenetee Manor (464 Old
Route 209 Hurley, Kingston, NY
12401; $3) is a mini-history lesson on
handerafted Colonial and Early
American lighting. Within its pages,
you'll find many reproductions includ-
ing candle-burning chandeliers, most
of which can be wired for today's elec-
tric bulbs. There's also a selection of
Bettys (often originally made to hold a
burning wick in an oil-filled cup) de-
gigned to accommodate candles. Tin
and iron candleholders and wall
sconces, along with a variety of 18th-
century lanterns, give the restorer a
wide array of reproduction products
to choose from. There’s even a selec-
tion of brass fixtures found later in the
period.

Another fine catalog of late 18th-
and early 19th-century lighting re-
productions is from Authentic De-
signs (The Mill Road, West Rupert,
VT 05776; $3). It contains many up-
turned-armed chandeliers with either
wood-turned or solid-brass centers,

MAIL-ORDER RESTORATION

BY BOB VILA, Contributing Editor

A variety of mall-order sources offer restora-
tion enthusiasts access to hard-to-find prod-
ucts and the convenience of home shopping.

and a selection of brass and wood wall
SCONCER.

For those looking for the more or-
nate Yictorian chandeliers, Victorian
Lightcrafters, Ltd. (P.0. Box 3560,
Slate Hill, NY 10973; $3) and Vietori-
an Reproduction Lighting Co. (P.0.
Box 579, Minneapolis, MN 55458; no
charge) offer a variety of fixtures.
These include electrified recreations
of Vietorian gasoliers with their or-
nately embellished upward-facing
arms and glassware covered flame.
Early electric chandeliers, with their
downward-facing arms, and the popu-
lar combination gas and electric fix-
tures, are also available in different
designs and prices. (For a more com-
plete list of griod lighting manufac-
turers, see “Period Light Fixtures,”
page 48, April '88.)

Bathroom basics
One of the first rooms many old-house
owners long to restore is the bath.
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Thanks to the manufacturers supply-
ing period fixtures and fittings, it is
possible to bring this room up to to-
day's standards while maintaining,
and in some cases increasing, its
period feel. If you've inherited a re-
modeled old house bath, replacing a
modern tub/shower combination with
a clawfoot or balled tub, for example,
will do wonders to bring this room
back to its proper period. Adding a
high-tank toilet witlga pull-chain adds
a lot more period charm than today's
standard commodes. Today's vanities
can't match the graciousness of a ped-
estal sink.

You'll find a wide array of products
like these, along with a selection of ap-
propriate faucets and fittings, in the
many supplier catalogs devoted to
bathroom restoration. This includes
items like tub mixer faucets with por-
celain hot and cold eross handles, sin-
gle-hole sink mixer faucets, and por-
celain or wood pull-chain knobs for
oldtime toilets,

Some of the suppliers in this arena
offer both reproduction pieces and
original antique fixtures. The stock on
hand for the latter, of course, changes
constantly. One catalog that features
a good mix of reproduction and an-
tique bath fixtures is from Bathroom
Machineries (495 Main St., P.O. Box
1020, Murphys, CA 95247, $3). Besco
Plumbing (729 Atlantic Ave., Boston,
MA 02111; $5) also presents a good
array of reproduction bath fixtures,
When it's time to do something with
your old house's bathroom, you'll get
a wealth of ideas from manufacturer
literature like this, (For a more com-
plete list of bath fixture suppliers, see
“Reproduction Bathroom Fixtures,”
page 32, June '88.)

Hinges, doorknobs

more

The last two catalogs ['ve pulled from
my collection deal with a variety of pe-
rind hardware and accessories. Both
are full of products to aid the restorer
and new homeowner alike. You'll note
some overlap in the categories ['ve al-
ready mentioned—period lighting
and bath fixtures,

A good source of reproduction
hardware, the Ball And Ball catalog
(463 W. Lincoln Hwy., Exton, PA
19341; $5) includes lots of interesting
information on the antique reproduc-
tions offered within its pages. Unlike
some other catalogs, this one is bro-
ken down into sections that cover dif-
ferent areas of restoration. Of
particular interest to the old-house
restorer are the sections on 17th- and
18th-century house hardware and
Victorian hardware,

The pages on Early American hard-

ware cover items like cylinder key | devoted to door hardware, The Vie-

box locks, iron thumb lateh sets and
strap hinges, doorknobs and handles,
and even blind and shutter hardware.
The pages devoted to Victorian peri-
od hardware feature a variety of
items, ineloding ornate bronze
hinges, cast-iron sash locks, cast-
brass doorknobs, plates and even a
letter slot.

The catalog from Hardware + Plus
(701 E. Kingsley Rd., Garland, TX
TH041: $5.50) is divided into several
sections that address a myriad of res-
toration issues.

The one [ found most interesting is

torian restorer will find a wide selec-
tion of mortise lock sets, ornate lock
plates and knohs. Other products in-
clude ornate finial-tipped brass
hinges, a variety of door knockers
gpanning several periods, and even a
few Vietorian twist doorbells. For
those reviving the Colonial spirit in
their homes, black iron strap hinges,
Early American H and butt hinges,
and thumb lateh sets are just a few of
the offerings in this area. (For a more
complete list of period hardware sup-
pliers, see “Restoration Hardware,"”
page 42, June "H).) ™
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' ELECTRONICS

VIDEO AIDS

BY FRANK VIZARD, Electronics Editor

® Today's palm-sized cameorders are
true marvels of technology, but in
many cases they lack one feature
without which you'll always be in the
dark.

The subject, of course, is lights.
Sima Products Corp., the Skokie, I1li-
noig, video accessories company, of-
fers a light that can be used on any
small camcorder. Called the Cam-
Light 5, this light connects quickly to
the camcorder’s accessory shoe. If the
camcorder does not have an accessory
shoe, there's also a lightweight
mounting bracket that screws into the
tripod socket. The CamLight 5 lists
for $80. With the mounting bracket,
list price is $88.

CamLight 5 offers 20 watts of
illumination from a rechargeable
nickel cadmium battery for about 30
minutes, CamLight 5 uses a quartz
halogen lamp, and a battery charger
is included in the package. Sima ean
be reached at (T08) 679-T462.

You may be more particular about
the type of light you want, however.
In that case, the VB-1 mounting
bracket made by Sunpak may be the
answer to your lighting needs.

The VB-1is designed for cam-
corders without an aceessory shoe.
Specifically, this includes the Sony-
TR line, as well as the equivalent
models from Nikon, Ricoh and Kyo-
cera, The bracket itself measures only
5.1 x 1.8 x 0.6 in. and weighs 2.2

' ounces. The bracket attaches be-
tween the camcorder body and the

| battery pack. With this type of brack-
| et, there is a potentially wider choice
of lights you can use,

List price for the
VEB-1 is $30. Sun-
pak is located in
Hackensack,
New Jersey,
and can be called
at (201)342-9503.

Film To
Video

You ean put your
photographs on
videotape with an

Tamron's Fotowix (il

interesting device called the Fotovix
11 made by Tamron, a compa-
w based in Port

ashington, New Sy
York. ]

The Fotovix I11
looks like a mi-
croscope from a
high school
chemistry class
and, in fact, oper-
ates similarly.
The Fotovix 111
works with ei-
ther slides or
photo negatives,
All you do is in-
sert the slides or
negatives into a
carrier for pusitiuninF
beneath the device's lens. A video
output transfers the image directly to
the video input of your videocassette
recorder.

The Fotovix 111 has some features
that can make poor photographs look
better. You can increase the bright-
ness level to make dark i s more
visible. The machine also has a 3X
zoom lens so you can make a portion of
the photograph bigger. Not only is
the zoom lens handy for making mi-
nute details larger, but it's also a way
to preserve the best part of an other-
wise poorly shot photograph.

We found the Fotovix I11 works
best with slides. You can record nega-
tives simply by switching from the
Positive to the Negative mode at the
touch of a button. While the Fotovix
IIT does include a color-adjustment
toggle control, it takes a steady hand
to get colors true to life. This is not
much of a problem when using slides.

Fotovix I11 also has some interest-
ing applications for the home video-
maker. By using this machine, ayuu
can mix still pietures with live video
You ean algo ereate some nice special
effects by creatively using the color-
adjustment toggle control and the
Positive/Negative switch. For exam-
ple, if you wanted to visually show the
end of the world for your own science-
fiction epic, you could end your video
with a still picture. You could then ei-
ther color the image all red or switch
;i[l the Negative mode for dramatic ef-

ect.

Still images are also more effective
when you can blow themuptofillaTV
screen. The Fotovix lists for around

HE00.

Easy VCR

Programming

Weirdly enough, as videocassette re-
corders became less expensive over
the years, they became harder to pro-
gram. Even President Bush has allud-
ed to people’s inability to program
their own VCRs. Now, an easier way
to Aarngram your VCR is becoming
widely available,

The product is called VCR Plus+,
and while it is available as an accesso-
ry, RCA intends to incorporate VCR
FPlug+ technology into a number of
RCA and GE brand VCRs this year.

By now, you may have seen refer-
ences to VCR Plus+ in your local tele-
vigion listing. The concept is
relatively simple, After each program
listing, there is a series of numbers.
All you do is punch in the numbers
listed for the program into the hand-
held remote control. Date, time,
channel and length of recording time
are automatically set. Taping a show
becomes a 1-step process,

VCR Plus+ works for cable TV
subscribers since it controls both the
VCR and the cable box. This means
you can switch between cable chan-
nels during an unattended recording,
a task otherwise virtually impossible
for most cable TV subscribers,
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RCA's endorsement of the VCR
Plus+, and its acceptance by many
leading TV programming guides
means the product is here to stay. As
an accessary, VOR Plus+ is available
from Gemstar, a company located in
Monterey Park, California. List price
is $60, Call (818) 282-6648 for a dealer
near you.

Better TV Reception

In those instances when neither an
outdoor antenna nor cable television
is available, the reception offered by
the TV's indoor antenna is woefully
inadequate, particularly if you live in
a fringe area.

One way to improve TV reception
in this situation is to upgrade the qual-
ity of the indoor antenna. One product
we admire for its looks and for its abil-
ities is the Recoton TVE00 Power-
Wave antenna.

Listing for $90, the TV600 uses an

Operation is simple. Just adjust
the gain control until the pic-
ture is at its clearest,
In rural areas, de-
creasing the gain will
help improve reception
of distant signals. In ur-
ban areas, decreasing the
gain will help eliminate prob-
lems caused by signal overload,

The circular portion of the TV600
acts as a UHF antenna. The whole an-
tenna swivels 45° front to back and 45°
right to left, Use the gain control
again to monitor picture quality. Re-
coton is based in Long Island City,
New York, and can be reached at
(T18) 392—5442.

Single Speaker

Dolby Pro Logie circuitry ealls for the
use of a single center-channel audio
channel in home theater applications,
The problem is that speaker manufac-
turers generally sell their produets in

One of the first to sell a speaker
model singly is Altec Lansing, The
Milford, Pennsylvania-based compa-
ny's Model 66 is a small, 2-way speak-

amplifier to grab even faint signals. |

The Recoton antenna offers better UHF and
VHF television reception.

er listing for $200. The speaker is
ma%nuticailyshielrled 80 it can sit atop

without interfering with picture
quality. Model 66 is also sealed inside
a weatherproof cabinet so it's suit-
able for outdoor applications. The

Programming a VCR Is as simple as Inputting
a numerical code, The new device costs $60.
speaker measures 15% x 7% % Tin.
and features generally good specifica-
tions.

Frequency response ranges from a
low of 45 Hz to a high of 20,000 Hz.
The good bass response of this speak-
er is partly due to the use of two 6-in.
woofers. Altec Lansing recommends
using at least 10 watts of amplifier
power to drive the Model 66. The
speaker’s peak power handling capm:—
ity is 350 watts,

Altec Lansing's Model 66 2-way spealer is perfect for video applications,
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MEhaTucs
DESIGN &

ENGINEERING
AWARDS

® We announced the 1991 Design & Engineering Award winners in
our January issue. Now we're ready to begin nominations for our
1992 awards.

The POPULAR MECHANICS Design & Engineering Awards are our
way of recognizing exceptional new products, new ideas, new inno-
vations and improvements on existing products and ideas. Of
course, our pages are filled each month with new products and new
ideas. But sometimes, an idea is so good that we feel the need to rec-
ognize it in a special way. That's why we created the PM Design &
Engineering Awards.

Each year, our editors will review and select their choices for the
most significant new products in each of their areas of expertise—
cars, boats, outdoors, home improvement, science, technology,
electronics, photography. Since we cover so many different areas
editorially, to us a “new product” might be as simple as a hammer or
as complex as the Space Shuttle. Our award selections will reflect
this wide editorial spectrum. The criteria for winning an award will
be left up to our editors, each an expertin his own field. It could be a
new innovation in materials, a design no one ever thought of before
or animprovementon a product that has existed for years. And there
is no set number of awards to be given. Our editors will make their
selections at the end of the year, and we’ll announce our 1992 win-
ners in the February 1992 issue.

Our editors are already on the lookout for possible nominees. But
we also invite you to make a nomination. If you'd like to nominate a
new product, a new design or just a good idea, please let us hear
from you. Call us on the PM Hotlines, write or fax your nominations
to the appropriate editor. Be sure to include all pertinent information
that will help us decide if your nomination is deserving of a POPULAR
MECHANICS Design & Engineering Award.

Joe Oldham

Editor-in-Chief
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B72 PROFESSIOMAL POWER TOOLS

This Skil 30 page professional catalog features the
complete line of professional power tools and ac-
cessories. Corded products include circular saw,
screwdrivers, drills, jigsaws, planes, sanders, and
sand/grinders. Also featured are cordless drill/
drivers. Froe

873 SECURITY PICKUP COVERS
Sitver Shield presents its pickup cover that opens 3
m'a can be driven in any open position, and con-
5 to camper and workshop. Brochure explains
its construction and benefits such as: profection,
100% visibility, gas-saving, maintenance free,
I|I|I"r:twmgm. durable, easy installation and remov-
al. Fres

SAWS, pUMPS, QeNerators, pressure washers,
space heaters and snow throwers. Free

877 GARAGE DODR SAFETY GUIDE

The Genbe Company has created a safety guide far
owners of automafic garage door ms. Poor
door maintenance and faulty installation can cause
malfunctions. Leam how to properfy maintain your
garage door and electric door opener for years of
Irouble-Tree service. Free

878 PROTECT YOUR BOAT. . .

from fire with the Yachtsman round-the-clock fire
suppression system. Easy to install and atorda
priced, this Halon 1301 system is the result of 7
years o engineering experience from ASCOA Fire

Systems. Avallable now 1o sail and power boat
owners in sizes for every need. Free brochure

ST9 TECHNOLOGY FOR YOUR MOUTH

The INTERPLAK Home Plague Removal Instru-
ment from Bausch & Lomb has ten tufis of bristles
that rotate 4,200 times a minute and reverse direc-
lion 48 times a second to clean teeth nearly plague
free every time you use it. Free Brochure

B30 HOW TO FINISH WOOD

Color brochure features comprehensive, cy
step directions for wood 1'|n|shln with WATCO
Danish Ol Finishes. Highlights include: color
chart, finishing tips and trouble shooting sugpes-
tions. Free

874 WINDDW COVERING GLIDE
16-page full-color booklet,
Window Covering”™,

From Phifer Wire Products, Free

et, “Selecting The Right
tamiliarizes you with window
covering methods. Information included on interi-
or and exterior treatments and where 1o find them,

Pnlullr Mechanics 391
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87519891 COLLECTOR'S ARMOURY CATALOG |
Tm:tnplhmuqhmnpwusuﬂuslu with Collec-
tor's Almaur‘y' 5 24-page color catalog featurin
full-size “non-firing” authentic replica models o

tamous firearms from the Revolutionany War, Civil
War, Old West, World War Il to present day. Plus

f Mame (Pioase Prot|

| Nﬂ 1718, Sandusky, Ohio 44870

| Please see thal | recedwve the ilems checked below

[ a8
[ &m
[ 880

Total money enclosed §
Total items requested

Total money for priced items §

Service Charge &

This Coupon Expires May 31, 1991 | [

1.00

miniature mmhrr cannons and Gatling Guns, suits '

State

Zip Code

’n:f armour, military badges, swords and knives, | Addess
reg I

| Tiowm
876 OUTDOOR POWER
Homedite® offers its 55-page catalog, Everythi
You Need To Get The Job Done Right. Over 1

(Pioase send cash, check or money order made oul io POPLULAR MECHANICE. Mo stamps, pleade)

n
uﬂ ] Mote: Popular Mechanics processes your requests for the above information end forwards these inquiries to the orga-

outdoor power products, from walk and riding | nization making the oMer. Esch company mails the material directly. Your order will be on its way to you within 90 days.
mowers to blowers, line trimmers, tillers, chain — ad
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NOW! Start your own money-making

No doubt about it. . . as & small
engine pro, you'll be joining one of
America’s fastest growing indus-
tries. You'll be able to command
hourly rutes equal to any other
skilled craftsman in your area. ..
and that’s just for labor. Pars,
engines, and accessories add even
more to the profits!

65-million small engines
in service today!

Today there are over sixty-five
million small engines in service
across the U.5.A. That's the offi-
cial count from the Engine Ser-
vice Assn., and new engines are
being built at a rate of one-million
per month! With Foley-Belsaw
truining, you can soon have the
skill and knowledge to make top

Increased Income

“I'we bad about B
YELFI EXPEFIENLE Ff-
Iﬂ.:.'rr:-J_g imall en-
Ermes bwi re-
pairs were only
mimor. .. wwkil |
started the Faley-
Befiaw Cowrse”

Walter H, Sirick
Campbeil, Califormia

money servicing these engines,
People will seek you out and pay
you well to service and repair
their lawnmowers, tillers, edgers,
power rakes, garden (ractors,
chain saws, mini-bikes, go-caris,
snowmobiles, generators, snow-
blowers, paint sprayers.. . . the list
is almost endless,

Mo experience necessary.

You can master this profitable
trade right at home. in your spare
time, withoul missing a paycheck.
Lessons are fully illustrated —so
clear you cant go wrong. You'll
receive practical “hands-on™ ex-
perience with specialized tools
and equipment plus a brand-new
4 HP engine — all yours o keep!

business in SMALL ENGINE REPAIR!

Part time or full time — right at home — we help you every step of the way.

You receive tested, and
proven instructions.

We show vou how 1o get busi-
ness, what to charge, how 1o get
free advertising, where o get
supplies. .. all the “iricks of the
trade”. . all the facts you need to
assure success right from the start.

Discover how Foley-Belsaw
training can give you the skills
you need [0 increase your income
in a high-profit, recession-proof
business of you own. Just fill in

Prolessional Tools and Equipment,
PLUS 4 H.P. Engine ALL YOURS TO
KEEP. . . All at No Exira Cost.

and mail the coupon below 1o re-

ceive full information with ne ob-
ligation or salesman 1o call on

YO pa 1T TODAY!

FOLEY-BELSAW INSTITUTE
5307 Eguitable RBd_, Dept, 51845
Kanzas City, Mo, 6120

SEND FOR FREE FACTS! No Obligation and No Salesman Will Call.

1 pOLET-BELEAW INSTITUTE
30 £0

[IYES, please send me the FREE bookdet that
ives full detalls about mrﬂnm own business in Small

r--------------------i--ﬁ-----1

&5

is no obligation and that

1 UITABLE AD., DEFT Sia
| WANEAE CATY, MO B0
]
i
1 ine Aepair. | understand
: no salesman will cail_
FREE
1 : Mama
BookLET! [
Gives full I Address -
defails — Send
far yaur cogy 1 City
today ]
]
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Fly The Kitfox. . .

BUILD YOUR OWN AIRPLANE!
2 SEATS

Kitfox is sold as a complete kil. It's
the world's finest aircraft kit. A com-
prehensive builder's manual leads you
step-by-step through construction
quickly

Wings fold in two minutes for garage
siorage. Kitfox is fun flying at its best.
Floats, skis and tundra tires are avail-
able. Uses auto gas. Take off: 75 cruise:
80 mph, land: 27 mph, roflout: 150

Complete information: $10; video:
515 ($20 USD overseas), MC-VISA-MX

Denney Aerocraft Company
100-M N. Kings Road, Nampa, |D 83687
Phone (208) 466-1711
FAX: {208) 466-7194

TRUCK, VAN & RV

~SAND NEW! FAMOUS MAKE!

ALL FABRIC
SOFA BEDS
Manutacture's
Retail
§449.95
) {
i
$ LLE. madie by Malonaly Know
Saal Manufacturing Cosmpany!
Bpats o :-.fl;::.'ne.!s al DOT. &
roadaral safaty cochos!
%E’?ﬁﬂg FULL “FLEX™ suspansson & high

= 1 denaity foam constnuction|
CAPTAING CHAIRS LUCLIRECILES Vislonyr Fabwics!
CAPTAIN'S Chairs mciae Wik
just & touch of b lewar] Optianal
akirts & 3-Posilion Armrests am
Inciuded FREE al no exira cosl
FREE soni tracks - & 525 vilue
ALL FABRIC malching Sofa
Bads al tha Lowest Petail price
in tha LS. - only 185!
FITS ALL Vans & most Trucks!
fiiws wejesd  thedr CHAIRS & Solas am UPSable|
ghappiong: Suiiaisie CALL For FREE Fabric Sarmpiles!
1-800-445-1830 or 1-219-283-8550

Credit card meambars can arder by phona!

— e aes

BRADD & HALL ASSOCIATES
53056 PAUL DRIVE, ELKHART. IN 46514
Warehouse Liguidators [
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Do-It-Yourself

Ramp Kits

@ Perfect for loading and unloading: gardan
tractors, mowers, appliances, fumifure,
wheelbarrows, ATVs, snowmobies, hand
frucks, whealchairs, powsr equipment, efc

& Easy lo assemble-using your own 2°%x8"
or 2" 12" planks—all haroware included

o Lifetime warranly, Satisfaction Guaranteed

Order by Kit Number:

07251 Ramp Top KN for (2) 2x8 planks $39.95
07252 Ramp Foar Kit for (2] 2xB planks 2095
11251 Ramp Top Kit for (2) 2x12 planks............ 54.85
11252 Rampo Fool Kit for (2] 2x12 planks ....J0.85
11254 Ramp Top Kil for (1) 2¢12 plank 24 85

Inciuge §3.00 Shipping & Handing for each sef within
the confmental LISA

N.J rmsfants ncluce 7% sales fax. Sarry, o CLO0. s
Mk Chack or mondy ofdar o
E& B Marketing

P.0. Box 338

Hope, NJ 07844

or call 1-800-322.1145 batwaen
8:30AM-5:00PM E.5.T.

=

Organize Your Garage Or
Basement For The Last Time

EZ Plans and Kiis To Bulld

Youwr Own Storage Systems
Are Now Avallable

Gourmet Garages E-Z plans will show
you how to design and fabricate your
own modular storage system. Gourmet
Carage Kits come complete with all
hardware shipped fo you custom made
at our factory from vour plans. All Kits
are precut, ready to assemble and
install with easy to follow Instructions,

Call today for your E-Z Plans & Catalog
or send $9.95 o

Gourmet Garages, nc.
314 63rd Ave. East
Bradenton, Fla. 34203

‘ﬂ"""‘ | Phome Toll Free

s ' BDO-233-2Bi1
We Welcome MasterCard and Visa

ULTIMATE OIL FILTER WRENCH

For the FROFESSIONAL and HOME MECHANIC.
The lasl ol fler wrench you will ever buy. This wrench s
designed bo it ALL oil fliers from e smallest o the largest.
For all domestic snd foreige made cors snd  trecks.

Order loday by sending S12.95 + 52.00 for 5 & Hio:
Y .
' g% RAMY CO.

18304 Grassy Branch Rd.
: ' -

Moblesville, [N 46060

Eurekal StormShisld Catalog
s over 40 models for
camping. Includes umbrelia,
doma, A-frame and the NEW
Hexagonal umbrells tents.

For FREE catalog, call

1-800-848-3673
Eureka! Tent
The StormShield”

P.0. Bax 966—M23+ Binghamion, NY 13802

CABLE TV DESCRAMBLERS!
BARGAIN HEADQUARTERS!

»JERROLD™ «TOCOM sHAMLIN
=0AK ZENITH
*SCIENTIFIC ATLANTA

& month warranty! We ship C.0.D.]
Lowest retail/wholesale prices!

FREE CATALOG:
Global Cable Network
1032 Irving 51. Suita 109
5.F, CA 84122
NO CALIFORNIA SALESIN

ORDER TODAY! 800-327-8544

NEW COLD-YAPOR SUPER CARE (;m

GAS PRICE
BLASTER!

Get Up To 100%
Mileaga Increassl
Imventor George Wiseman, the “new Fogue.” won't selk
oul. He wants pou 6 bulld a legal " sxperimental” sysiam

pouslble Dietathed Manuals
|, results GUARANTEED!
@ HYCO COLD VAPORIZER. Engem vacuums ar inlo
oompac! carnigler hall-Niled with lusl Turtmilence,

:
8
§
g
:§
:
§

BESNOUT EEDMIMENINE, § halie
FHE EI Fact-Filled Brochure, Road Test Reporis
Write, or cal (91 8) 342-0204.
America’s High Mileage Cenier Since 1982
Carb Ressarch Center, Dept. P-3
3idd & Chestrut, Foyll, 0K 74031

POPULAR MECHANICS » MARCH 1991



CABLE TV. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

All Jerrolkd, Cak, Hamlin, Zenith, Scientilic
Allanta, Magnavox and all specialized cable
aquipment availabla for shipment within 24
hours. For fast service MC / VISA or C.O.D.
lelaphone orders accepted (B00) 648-3030
60 Day Guarantee (Quantity Discounts) 8 AM,
155 P.M. C.5T. CLOSED WEEKENDS. Send
self-addressed stamped anvelope (60¢ post-
Bge) for catalog.

PO, Box 3000
Sae 211 (PN
Carpesfpriville, (11 50178

| minWEST
[ ELECTRONICS lﬁf.

Mo Minos Orders Accepied

(f
, S—

Henrmmgs
Motor News
World's largest cdleetor car
nu-w
Ower 850 pageseach month
filled with o psgmds of
ads for odd CATS, parts,
BEFVICES, SuﬂHlﬂF'"Urt
Specad inérodustory (Fler:
NINE GIM.ITISS»UE‘:

m)#

Box 16k, Depe | AIH. Boomingtion Yermont 05200

START YOUR OWN SHOP

Complele Meon Course,
clearly written, with photos
and diagrams. 4 books, over
S0 ilustrations. How to eam
oy while you learn, how 1o set
up your shap, where ko buy

neon wrl kits ready to assemble, where to get wholesale
materials in the U.5. Postpaid $68.00 (US). VISA okay.
(Canadian 575.00). Wie for details

Pelar Horsley Publicatioss
1156 Riverhirch Cres, SE, Calgary, Canada T2C 3M

Enlarge Project Designs
Craft Projector is Simple! Fast! Accurate!
Projects on to: Drawing, Graph & Tracing Paper, Wood,

unlimited ideas for crafl dasigna
Enlarge patierns, deslgns, portraits, siil iites, landscapes,
phofos, stides, cesigna on coins and jewelry. oels In
st colom. Doss nol damage Inal. Simpla Instnuc-
tions. Uses housshold curment B0 wall bulb. Send
$10.95 plus $2 95 shipping. 30 day money back guaraniee

Morion, Dagt. GT-47T, Box 2012, Mew Rochslie, K.Y, 10803

by Fractions up 10 27% flimes for |

Announcing
Exclusive United States
Veterans Commemorative
Military Watches

M’Elllablf Only for Veterans of the United
States Army, Navy, Air Force, Marines
and Coast Guard

We are extremely proud to honor those who have served our

an exclusive commemorative watch only for Veterans of the United
and Coast Guard.

This special timepeece 15 personalized with your Official Service Branch Emblem, engraved with your
initials and years of service, and delivered in a handsome gift b,

Features include a precision quariz movement, 24 hour time designations, date window, water resstant,
silver-ione case decorated with 1 micron of godd, and adjustable bracelet and J-year service warranty.

This beautiful watch will serve a5 a permanent reminder of your special place in history. It is “THANK
YOU™ priced at just 385", And, your safisfaction is guaranteed or your money back — no questions
asked, Ideal gifts for Holidays and Birthdays. -]

. To do 50, we have commissioned
g5 Armmy, Nawy, Air Force, Marines

{Adge 4w kot irpmant]
Slate Zip
“Plus B4 55 for Shopng and bsurance. FL & M1 eed. ad sales la

[C] MY SERVICE YEARS: _____ TO
VAR VAR

e = 11 wish fo pay #s follows: l
ow 10 Reserve (1 Enclased is my Sown payment of 539, | wil
Your Waich %ﬁuﬁhm in two manthly instaments of I
1-800-874-3337 T Charge my credit card n & manthly instadments i
24 Hours A Day, 7 Days A Week of §21.25" each
Have your credit card ready when ordesing by phOne. | Creqit Card # [ AmEx (] VISA T MASTERGARD |
Mail i c ratives, Degt, RW-19 iI.IIII1rI1IIII1III
BIMUS 19N, Paim Harbor, FL 4684  Eepiration Date [ |
(1 YES. | wesh to order the loBowing Exclizave S_JIGHI.TUHE I
Veterans Commemarative Mittary Watch: [[] Daytime Tel. & | th“m iy
(Please prt cleary) | Shipping Address e |
CIAAMY, [T NAVY., [ AIR FORCE, Name |
[1MARINES, [ COAST GUARD {not showm) Mkess I
omemmas: [ ][] [ Gy |
|
A



Do-lt-Yourself Kits
Factory Direct

"and Fnished

leﬂdumar Clochks,
Wall Clocks

Iﬂwm,TaHas. Chairs,
Dasks,

WSolid 34" Black Walnut,
Cherry, or Oak

W Heirloom Cuality

BWMoney Back Guaranles

F
3 F::Bhld Emmm

Street ___

Clocks and Fumiture

Cradbe...and more!

WSalid Brass West Garman
Movements and Diats

Name L
cnv,r—___ - ===

|Plaasa Prnf)

w'l IJH [ ['IIIJ!'ILE

m-wmdmwmm
meu.ﬂlhmum m-wn-u

BMA/O0!

I

BIOES X
Largesl *_o—,’
Manufacturer T S
O Portable
Sawmills

SAWMILL

Four Mudets To Choose From
BUY DIRECT

In Indiana call, (317) 271-1542
ﬁ 44-page catalog or use
your MasterCard ar VISA
{0 crder our S0-minuls

demonsiration wdeo-$10.00 15
Wood-Mizer Progucts, Inc. » Depl, D65 .
B1BOW 10th 51 Intianapois, IN 456714-2430

1(800)553-0219

US Ca

Visa, M/C, COD or send money order to:

4100 N.Powerline Rd., Bldg F-4
Pompano Beach, FL 33073

1-800-445-9285

L, the undersigrad, do bereby declare under penalty of
e e e ow s s e e v
£ i
mm

VARIGUIE BTATE LAWS PROVIDE FOR SUBSTANTIA

W BTATE LAWE PROVIDE FOR SUBSTAMNTIAL
CRIMIMAL AND CNL PENALTIES FOR UNAUTHORZED
LISE.

Dwte:

Sagned:

ble TV Inc. pep kpm3

Eor Qur Becord

:.Li ._-‘"'E_

NOW YOU CAN FIX
DR MAKE IT ' ‘ot
YOURSELF! .
« LASY TO LSE

= BAVE sy

* BAYE TIME

OWNA

BUY DIRECT! A5 LOW AS 5993
00)-845- 5342
NROCHURE

[A
VIDED DEM

ORDER TODAY, TOLL FREE

1-800-458-2221

Or send check gr mongy Groer (o

126

. SMARTCABLES

Roll-Away Booster Cables

s Revolutionary, patented boosler cable
and compact reel-up storage case
- Alf inr one!

= Heavy gauge. 12 fool length cables

= Iniguely dasigned all copper clamps thal quickly
connect to top ar side terminals

VISAMG/COD 24 hes/Tdays T Y e 1T
Iklfrllllil“l::l:hi?a:::p pﬁjf 535{.' SII‘H

Automotive Express = 50 Coliseum Ave. = Suite 257 = Nashua, N.H. 03063-9764 |

JUST IN CASE

MILITARY (y A

ADS ﬁlﬂlﬂLhS NEWS

MILITARY JEEPS, TRUCKS, TANKS & MORE!
Dwver 8,000 paid subscribers larger circulation
than any olher magazine for military vehicle
enthusiasts.._and shl growang rapidly! Many mone
advertisements than any other magazing...
Exclusive comprahensive isling of upcoming
ralies...and much mare!

SUESCHIBE NOW!
One Yaar (6 Issues) 515

Two Years (12 lssues) BPS
Foroign-Canada §19, other 825
LIS Dioilars payable by US Bank

P.O. Box 1748-48, Unlon, N 07063

SNWVWA
[il.ﬂw |H THE Dﬁlﬁl{ TﬂFE

P.0. Box 207224
¢ Bleominglon, MN 55420~

2 N\
612881 azsa\

ROUTER BITS

SPECIAL OFFER—50% to 75% BELOW COSTI
Guality Tungsten Carbéde Tips » 1/2° Bal Bearing Pilol

& 114" Diamatar Shanks x 1-/4° Long =

ROMAN DGEE 'l FLUSH
60 52 B0 TRIM
W31 1T S18.00

3!5

CLASBICAL 7
M0 -t 52250 o
M - R500 575

PA resadents add 6% for state sales fax

Send ltem # & Check or Mangy Drder 18

UNIQUE TOOL COMPANY
Dapt 130, 831 W. Gillam Ave

Langhorne, PA 19047
Winls Fod FIREE CATALDE

Ultralight Helicopter

,_t - Pilgt License Wor Required -
e ‘ B i
Developarnt| "L tw.'

ﬂd-llnm
M S h'l L Mtﬂ*l [LR LR

CABLETYV
“BOXES”

Converters — Descramblers
Remote Controls — Accessories

# Guaranieed Besi Prices »
o | Year Warranty —C 0D s =

= lmmedeaie Ehlpplng -
= FAEECATALODG =

Cail or Wrile

TRANS-WORLD CABLE CO.

| 06T Southvwesd 11 TR Cowrt Samle 1376
Miarmi Fionda 33186

POPULAR MECHANICS ® MARCH |991




FREE CATALOG!
1-800-648-7938

JERROLD HAMLIN OAK ETC

CABLE TV

DESCRAM BLERS

= Spacial Dealar Prices'
* Co muarer r.'u

Comversion Manuals

— Performance_Speedway —

2810-C Algonquin Ave. = Jacksonwlle, FL 32210

Cars @ Golf Cars @ Mopeds

Gas toEleciric | Moped Parts
Aepair Manuals

Books

Complata Cars

*Hundreds of hard o find ems
New Expanded Catalog $5.00

“The Alternative Transportation Specialists™

MOBILE CA
WASH

In Your Own
Businessl

Earn top momey in car cleaning & detailing

EXPRESSE WASH INC.
908 Misgare Falis, Bivd.

M. Tonawanda, N.Y, M120
(418) 466-4164.22:24_/

B/

Earn $30/hour

Pari-time-Full-ime

#» Make immediate profits from parking lots everywhere
« [I5¢ your car, van o pichup

® Low cost - high profit - rapid payback

& FREE Isformation Package

e — — — — —

[ Encloses-$8 95 for Log Hiome Planing Golde

AmerLink's "Carolma”
Regular Price 326,780

Special Price $19,995

model

A winner ., . that's what any of AmerLink

Log Homes' Do-It-Yoursell Vacation/Saner
Home Specials are. And, s winner is what you
become when you combine Amerlink's qual-
ity with the savings available under this lim-
ited tme offer.

Call or wnie loday for information on

these Specials and our full line of complete
weathertight shell packages. Complete Plan-
ning Guide only $8.95 (2 $3.00 savings).

1-800-872-4254

P.0O). Box Hﬂf@(&:n. NC 27809

Special prices valid &t peiticiputing lecatxne

Chromainin
Titregl 11w kriia, o Gan wied sy Rry plalieg yoir own obescts
of maka Bousands of dollars by taiaing your new found erafl
inloavery proflalie businass Tnaspenses  asy, work ot homas
i your mparw tieme. Act New, sand for yous FREE information

MAKE $225 DAILY

"CHROME PLATING"

Guns - Knives
Modal Trains
and Much
Maral

1wl al verge bet in_ And £ can make pou s good

CHROME PLATING, DEPT. 127
PO BOX 2285, WALDORF, MD 20604

\ Auto Paris - Motorcycles

« COMPACT (ONLY 1

2030 Floride Bhvd ® Denbem
(504) 585 1 863 = (500} 554-1T81 = F

e —————————
iy S Tip,
[ 1 awn s buiiding 1ot M50
RTM
RUNNING TIME METER

(HOUR METER)

« RECORDS ENGINE ELAPSED TIME =
« AUTOMATIC ON/OFF SWITCHING =
s EASY TO INSTALL (NO WIRING) »

s FULLY SELF-CO TA.INED .

r!J]-I_NC!HESJ .
* WATER RES T.|I|.

* TWO TIMERS IN ONE UNIT =
« LOW COST =

ONLY $29.95

PLUS SHIPPING AND HANDLING

ASK YOUR LOCAL DEALER OR CALL

COMPUTIME, INC.

LA THT3-4911
(B -3 102

v COPSECN DR iy CALMNEE O W
recorie ey wepherw brw St s
iy s e e PO

+ JL

e ]
Bb Yo, i phet @ ey g

$19.95 0 - -
Powert

i e e LPE Carg, PO Baw

P-DOET, Mefhourss, FL EERGE CO0% 0K

Trinaei 18 0 % P i gty TN oada £y
kgl W - wp b O Sy e

P cotomng # Tramewiiany Veoon Seinmiie il
i pecaty beew. eeciess 5100 W U Cep

L 4
ot a1 F- P 190N o mard B 100

ey
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TELEPHONE LISTENING DEVICE g

Ha's making a
concrela flower pot...
and so can YOU!

Miaks and Sall yous own
ormamantal concrets iems
QOrder your Book about 425
plumsnum malds, prices and
producton trade sacrets Trom the B'U
world's larges! mold manufacturer |1,||' $1 0

COMNCRETE MACHINERY CO. INC.

P.O. Box A99, Hickory, NC 28603

C

“big

fir. |
prest
your

GET

HUIKLEER

Our Hi-Tech Oplikleer-Liquiglass
Windshiold Repair System Can eam you

windshialds, quickly, salely, and per-
manently, without removal at 3500% pro-

Optikleer Is the answer. Send for free in-
{ormation with coupon below or call

RACKING...

WITH

money’' repairing stone damaged

you're looking for a high profit, high
ige business you can operate from
home or car for UNDER 52,000,

1-800-695-6224

$60,

Ly

YES. | would like free, no-obi-

gation information on how | can earn
sione damaged and scratched
windshields.

Name
Address
City, State
Zip Code

NVS CDHPOH&TIDN

000 or more a year repairnng

Phone

nn, MA uf“uf“ {sm 5956224

Save MUNEY

... wiith

1 WOUr 9N

Muh NATRAL

Cra

Kl
o
Fact

wier!

; Do It All

| YOURSELF!

Assembilad|

With

® Build 8 Road

® g Ponds &
Basemenis

® Cut Trenches
B Claar Brush

% Landicapa
® Garden

ﬂ @ Haul

YOUR OWN BOSS!

ovar 30 attachments availabla (Dozers,

Loaders, Backhoes etc.] you and your Msana
trac can teckle any “compaci-size’’ construc

tign or landicaping job

Earn EXTRA CASH

by getting into pleces the “big-rigs” can't snd
then fname your own FHIIL.'L'I

r=

-‘“-----\

Send NOW For deotails:

l O CATALOG of uses B attachments .. §1.00 l

l O TECHNICAL MANUAL of amambly

awv
l aTH

and consiruction details ... 57.00 l
DEQ {30 minutes of action) ... S18.00 l

UCK-KIT » BOX 307 » DEPT. PM31

\ CEDARBURG, WISCONSIN 53012 J‘
¥ ¥ §F v §F N 5§ B |

127



12" CUTTING CAPACITY
WITH THE NEW
PRAZI BEAM CUTTER

= Save B0% In Cutting Time and Cosls

= Canversion kit for worm driven hand-
saws like Milwauke®, Craftsman®, Skil®,
and Black & Decker

- ,:qprmx. B minutes to assemble ki

ill cut angles up 10 45 degrees

* Vertical blade insures square culs

* Dne-pass cut for beams, posts ana
logs Tor errorless malch-ups

For Your Lotal Distributor
Call: (800) 262-0211 outside ca
(714) 373-3793 inside ca
Prozi USA , 11812 Western Ave, Stanton,
CA 90680 Fax (714) 373-3796

LEARN VUR
CLEANING/MAINTENANCE/REPAIR

EARN UP TO $1000 A WEEK, WORKING
PART TIME FROM YOUR OWN HOME!

THE MONEY MAKXING OPPORTUMITY
OF THE 19905

iF you are able to work with common small hand
fools. . . .

IF you possess average mechanical abildy, and have a
VCH on which bo practice and kearn, . . then we can
feach YOU VGR mantenance and rapaer!

FACT: up to 90% od ALL VCR malfunctions are due fo

breakdowns!

FACT: Ower 77 millson WCRS in wse hoday nationwide!
Average VCR needs service or repair every 12 io 18
moninhs!

Viejo's 400 PAGE TRAINING MANUAL {over 500 pho-
fns @nd illustrations) and AWARD-WINNING VIDED
TRAINIMG TAPE reveals the SECRETS of VCR mainke-
nance and repair—"real world" information that s
NOT available elsewhang!

Also includes all the info you'll need regarding the
BUSINESS-SIDE of running a successful service
aperation!

FREE INFORMATION
CALL TOLL-FREE 1-B0D0-537-0589
Orwrile to: Viepo Publications
5329 Fourdain Awe
Los Angeles, CA 90029 Dept. PR1

SERIOUS ABOUT THE
WEATHER? NOW YOU CAN
AFFORD A PERSONAL
WEATHER STATION!

Thie nesw WisatherPro weather station jives you

the el swesather o your Tingistios. Easy o install
and simgale e operate, the WeatherPro inelucles a
weather ||I'|'||:|||Il'| rl"1ll'-h‘.‘1lll‘| ision wind dinec-
twry wane, wined o wed sensor, external bem peraban
||r4||,u H'hNIrIrIrIL e and 405 of codsle-all for

188
"nl'kl R EHJ

AWIND GUST
«TEMPERATLIRE SRVIND CHEL
#WIND [RRECTICN =TIMI
s TEMPERATLIRE HULCH * ALITD SCAN

sRAFALL [CEFTICINALR *1 YEAR WARRANTY
o] 4-D0AY MONTY-BACK CLIARANTEL

DIGITAR WEATHERPRO
WEATHER STATION: ONLY $189!

ORDER TODAY:1-800-678-3669, PM
M-F TAM-5:30 PM Pacific ime

* Aulramalic emmbying ehs Wonic e ga)
fukef 4, A |.|| ~I||||_|||| A kel Ll
a b 1! LN = M .-uIH‘-\

B!GJ’ TAR'

5 [HABLEY AVE, HAYWARD, CA 94545

Ill\.

simple MECHANICAL or ELECTRO-MECHANICAL |

QUALITY CLOTH

SANDING BE

HOME - WORK - HOBE

BELTS FIT ALL STANDARD MACHINES

Sine Per Dog S Fer Doz
1430 £7.75 IxngT £11.00
1u 42 £7.95 4x $12.85
| x 44 8. 10 4x My Eyrai]
21T £8.25 41 5$13.50
2u 2 $850 dxIT §14.50
2V x 21%E $95 dvna2e 515,50
2V x 16 £9.25 4x 36 81775
1u1B &8 50 PR Ty $18.25
& F . £10.50 4 x5 520,95
Ju ¥ S10B5 4x54 £21.75
dundd $108%0 Gx48 £38.75

1. Specily for Wood or Madal

2. Wil ship assored — or specily grit

3. Othver sizes available — Please mguire
4, MOMEY BACH GUARANTEE

Add $3 00 for postage & handiing in Continental
U.S. (35.00 U.S. funds outsida). Check, VISA,
MasterCard, Amex; (Send card number & exp |
date). NYS Residents add 1ax

FREE GIFT WITH EVERY |
ORDER OF $50.00 OR MORE.

FAEE CATALOGUE SENT ON REQUEST

JACKSON TOOL CORP. §
DEPT. MBIF

27-55 Jackson Avenue
Long Island City, NY 11101
718-392-4330/1-800-637-6536

BUY ONE AND WE'LL MAKE
YOU AN EXCLUSIVE DEALER

max "‘“*"”‘ATV

2 and 4
passenger
models

(21-yeors-oki and ouer, Plese)
Call Toll-Free 1-800-255-2511
(From amywhere in the LS, or Canada)
Recreatives Industries, Inc.

60 Depaot Street, Buffalo, NY 14206

Control Water Weeds

Amuazing new Underwater Hmumng Toal!

I “Wanrks jum like n ‘ o
hedgetrimmer anderwater” 4
- R

l-lqu-rﬂ- E—v--'-dl.r-ﬂ-ph.rtr
o r FREE information package
TOLL fﬁE[ 1 BO0-552-1217

Watergide Prudu:lﬁcu;p

FO. Box 876, Laks Mahopac, New York 10541

Save Time! Save Monay! Mill
Sells Over 1,000 Different Top Guality

RUST REPAIR
PANELS

PRust or Coflsson Damage on Mary Amsasncan
Ca.r! -up Trucks @nd Vans and Most imporis

"mm R

“" u'p&h |lI|'.
| Buprior Austg
ol O A
Nlllﬂlﬂm l Dt 1. [y
Todk Frew 1-800-888-40 "3 wisrepad lang lmllulTr"":l
LEt-IJ El‘iliﬂ'!ﬂh gyt on arp DME Svmroes o

VOLKSWAGEN
RESTORATION PARTS
W EUG B GHA BTYPE 3 W GUMRODS
WIS mANTGOLF B TONVERTELE
FREE CATALDG
WEST COAST METRIC, INC.
(D00) 24T-3202
FAX [373) 335-9730
24003 FRAMPTON AVE., PM
HARBOR CITY, CA 90710

NAS

CABLE BOXES

FREE CATALOG
1-800-848-3997

Jerrold =

ki -

fic Atlanta

1 Year Warranty

— | c |EEEE
= =B




CABLE TV
DESCRAMBLERS

SCIENTIFRIC
ATLANTA.. 14000

JERROLD™, §119.00 HAMLIN..

Technical assistance

or Iree catalog call (402) 554-0417
Ordars call toll rea  1-800-624-1150
M.D. ELECTRONICS

BTS S, Tand 5T., STE. #133IM351 :;
OMAHA, NEGB114 con

75.00 Bl

By - w w1000 nare Cusiman o faves
‘o [ag calmicn (Inee w. onder]). This lerrific
[tmpewver D pul 400-Ci 0 DO, varnilae o
Tl Lo iy Ml iy [ Covir i
o ool it el e, Tt who i 5L
¥ % driven by 115Y, copmoiior moior
wigerioad profection. Lisss ondy 1 5
ampa. Has Baoth inlal Mangs (9e87) &
mdEl a5, Moaires sasly 60 pull oF push
. Thistrugpy pratesisd and guar for 1 yr.
Ay price in 75. 00 - slashid i § 8 50 for Fan
T b Lok whan

elicury i |
Hemi AT131 . . B1B.50. . . 2 for $35.00

ALLEN MACHINE CO. P.O. Bx 98

SARASOTA, FL. 34230 DEPT A 31
Cr. Card Orders - B00-451-8859
HOTLINE - 813 - 855-1414

THE GAS SAVER

®» SAVES UP TO 25% ON GAS _ OMLY
® CLEANER EMISSIONS $ a5
® EZ TO INSTALL 9
» NEVEA NEEDS REPLACING +M4® S & H

30 DAY MOMNEY BACK GUARANTEE
PMU = PO BOX 361, LINWODD, MJ DaZa

ORI PLANE SEND) 512 98 o
M) Bkt o) T8s e )

Mater Mille My Wil

PCh B 158, Dl PE2

boresgioug . W0 ATEDT
P e O ST

At Last 8 New Amaringly Simals
GAS TURBINE

JET ENGINE

Baild lrhni -Illr li
PR ITARE. o

I:llllll-I
e o T4 AN
[

: :" Ld— an 'r-' ink cu imttm with il

e with m
il gl
e b o
SAVOY SCIEMTIFIC

T 4....-
b, i=nh|

L_'ﬂ'lll Priject

SANTA MOMICA. JIH‘I’

Mt e-carl oy Rns WET e
.l Pgge el 'I"Fl -
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ROB A BURGLAR

OF HIS SUCCESS

Secret Rooms,
Secret =

Compartments

How you can design them to protect
your valuables in your home. You

already have the necessary space,
“A thiel eannotl sieal what he cannol find",

A design manual. BO pages. 45 drawings.
Send $3.95 plus $3.00° p&h fo:
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Cocaine

lies.

After nearly a decade of
being Americas glamour drug,
researchers are starting to un-
cover the truth about cocaine.

Its emerging as a very
dangerous substance.

No one thinks the things
described here will ever happen
to them. But you can never be
certain. Whenever and however
you use cocaine, you're playing
Russian roulette.

You can’t get
addicted to cocaine.

Cocaine was once thought
to be non-addictive, because
users don't have the severe
physical withdrawal symptoms
of heroin—delirium, muscle-
cramps, and convulsions.

However, cocaine is intensely
addicting psychologically.

[n animal studies, monkeys
with unlimited access to
cocaine self-administer until
they die. One monkey pressed
a bar 12,800 times to obtain a
single dose of cocaine. Rhesus
monkeys won't smoke tobacco or
marijuana, but 100% will smoke
cocaine, preferring it to sex and
to food—even when starving.

Like monkey; like man.

If you take cocaine, you run
a 10% chance of addiction. The

© 1987, DD Meedham Worldwide Inc,

risk is higher the younger you
are, and may be as high as 50%
for those who smoke cocaine.
(Some crack users say they felt
addicted from the first fime
they smoked.)

When you're addicted, all
you think about is getting and
using cocaine. Family, friends,
job, home, possessions, and
health become unimportant.

Because cocaine is expen-
sive, you end up doing what all
addicts do. You steal, cheat, lie,
deal, sell anything and every-

thing, including yourself. All the

while you nsk impnsonment.
Because, never forget, cocaine
is illegal.

Theres no way to tell who'll
become addicted. But one
thing is certain.

No one who is an addict, set
out to become one.

C’mon, just once
can’t hurt you.

Cocaine hits your heart be-
fore it hits your head. Your pulse
rate rockets and your blood
pressure soars, Even if you're
only 15, you become a prime
candidate for a heart attack, a
stroke, or an epileptic-type fit.

In the brain, cocaine mainly
affects a pnmitive part where the
emotions are seated. Unfortu-
nately, this part of the brain also
controls your heart and lungs.

A big hit or a cumulative
overdose may interrupt the
electrical signal to your heart
and lungs. They simply stop.

That's how basketball player
Len Bias died.

If you're unlucky the first
time you do coke, your body
will lack a chemical that breaks
down the drug. In which case,
you'll be a first time O.D. Two
lines will kill you.

Sex with coke is amazing,

Cocaine’s powers as a sexual
stimulant have never been
proved or disproved. However,
the evidence seems to suggest
that the drugs reputation alone
serves to heighten sexual feel-
ings. (The same thing happens
in Africa, where natives swear by
powdered rhinoceros homn as
an aphrodisiac.)

What is certain is that con-
tinued use of cocaine leads
to impotence and finally
complete loss of interest in sex.

It'll make you feel great.

Cocaine makes you feel like
a new man, the joke goes. The
only trouble is, the first thing
the new man wants is more
cocaine,

It's true. After the high
wears off, you may feel a little
anxious, irritable, or depressed.
You've got the coke blues. But
fortunately, they're easy to fix,

| with a few more lines or

another hit on the pipe.

Of course, sooner or later
you have to stop. Then—for
days at a time—you may feel
lethargic, depressed, even
suicidal.

Says Dr. Amold Washton,
one of the country’s leading
cocaine experts: “It's impossible
for the nonuser to imagine the
deep, vicious depression that a
cocaine addict suffers from’

Partnership fora Drug-Free America
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HOW TO WRITE HOW-TD BOOKLETS FOR FUN AND
mate , PO Box 107T17-PM,

EXCELLENT "NEW SOCIAL BECURITY GUADE™ delails
Social Security, Medicars - 100% guaranised! $8.60 « §1.00
psig. lo: Alan Kapp 3837 Raymond Ave. Brookheld. IL
BOS13

MAKE your children or grandchidren MILLIONAIRES.
Plan shows how. Neod iftke money, B works. Sand $5.00 to:
Cheisea Lana Limited, Box 908D, Lewision, New York
140G

“DIVINE PLAN OF THE AGES" Aid To Bible Study, Free
Tucson Bible Stwdents, P.0O. Box 36811, Tucson, AZ B5T40

“HOW TO" BOOKS! EVERYONE; stop the hurting - ~Win
Crver Graf, Depression, & Negative Stress’. MONEY MAK-
ERS ... AUTOS; “Buy/Sell Used Cars for Profit’. HOME
COMPUTER BUSINESSES; “KiloByies to MegaBucks ™ EN-
TERTAINERS; “Make 350000 Per Show”, and “Birthday
Bouwnty . SATISFACTION GUARANTEED. Complete infor-
mation. Send $3.00 mow (refundable) Steve Oisen,
Opportunity Center. 3811 Mo 18t 5t Tacoma, WA 88406

INTERESTED
IN CLASSIFIED ADVERTISINGT

READ POPULAR MECHANICS Lawsi Edition of “TIPS ON
HOW TO MAKE MONEY CLASSIFIED ADVER-
TISING". Thés Infermative 24-Page Bookisl Will Show You
The Do s And Don'ts of Classifled Advstising And How You
Car Make I# Work For You 50 Ovder Today. Only $1.00 Plus
Yiour 1l Racaive A 5200 Coupon Pefundablie With ¥our First
O, Sard To, POPULAR MECHAMNICS CLASSEFIED, Dept
50, 50 W. 55ih Slrest, Mew York, NY 10019

PCK LOCKS, REKEY LOCKS, illustraled manual shows
how, Send $1000 today to: Locksmih Trsining instiube.
Box 31293, Phoenix, AZ B5046-1283

“SHARPEMERS REPOAT™ Monthly Newslettar. Valuable
Tipt—Sources—BuySall Used E Froe Brochum
Skog Company, Dept. PM3, P.O. Box 22550 Minneapolis,
BAN 55422

MAMUSCRIPTS Wanted, all types. Pubbsher with T0-year
iradition. 1-B00-685-2554

"HOME VIDED MANDBOODK' proven prolessional lips
guaranised o improve youwr videos, 5085 Signet
Productions, P.0. Box 581, Danwille, IL 51834

FIBERGLASS SUPPLIES—Ewarything you need 10 build
or repair boats, cars, adircrafl, AV's, Wholesale Prices. FREE
Catalog. LBl Dimributors, B73-A Norfh Ad., Groton, CT
DE340. 1-800-231-6537 (U5 ), 1-B00-646-B058 (CT)

PERSOMALIZED UMIQUE GIFTS - for every occasion!
Calalng $1.00 SEC Unlemited, 2210 Camp Rd. Far
Aockaway. New York 11681

USE ULTRA-CLEAN BURNING ECONOMICAL HIGH OC-
TANE NATURAL GAS FROM YOUR OWN HOME SUPPLY
TO FUEL YOUR VEHICLE] Avoid those regular trips to the
serdce siation and higher gasoline prices Serd 515 for
complete aulo and home conversion plans bo: Dale
Enginesnng, Box 4769, Davis. Cabiformis B5617T

AUTOMATIC Conirol CHANGES FUEL PRESSURE As
You Drive. Much Detter Mileage Essy Insiallaton. Cagle:
BO0-F27-T501

AUTD REPAIR GUIDE 350 page iBustrated manusal saves
you hundreds in repaar bills. §14.95: RE Farell, Box 473,
New York, WY, 10475

GOVERNMENT SEITED Vetuckes from $100 Fords, Mar-
cedes Corvelies Chawys Surplues. Your anea. [1) BDS-85T-
G000 Ext. 5-20024

BAVE Money! Gel The How-To Books You Wani, Without
Jaining Club! Aulomalive Titles, Propane Fuel Convorsions,
Parformance Wilh Economy, Guide To Sport Trucking and
Maore, Computes Books Too! Up-Te-Dale Technical informa-
tiom &l Reasonable Preces! Satslaction Guaraniesd! Ged
Catalog and 5200 Discount Coupon Send $1.00 To: IES
Publishing. P .O. Box 116 M1. Clamans, M1 48043-0116.

EFFICIENT alternative fusl saves 50% on auto gas bill
S4.00SASE. Apple, PO, Box 634764, Margale, FL 33063

FANTASTIC GAS MILEAGE! - It's Easy! - Frea Details -
Kustom Harbs, T20-A3 Jordan, Rochkdord, L 61108

DRUG SEXTURES: Dirt Cheap! Cars, Trucks, Vans, Com-

COMPOSITE MATERIALS - Epomy, Heviar, Graphila,
Foam, Vacuum Bagging. Much More! COMPOSITE INFOR-
MATION PACKET 5. Alexander's, Box 808 Griffin, GA
e

SELLING YOUR HOME IN SLOW MARKET: Proven meth-
nds. Guidebook $6.95 Amencan Appratsers, Dept 12 127
M, Carmsron 51, Winchaster. WA 226010

SECURE Financial Freedom! Step-By-Step Book Shows
You How! Free Information. Patterson Adv. AriLbd, 15
‘Wesimsnster Street, Ste. 1021, Provdence, Al 02503

STATISTICAL INFORMATION SYSTEM will allow you 10
beat cassnos &t iheir own games. Booklat $15.95. Smatistical
Inlarmation Campany, PO Box 838, Marion, Conn. 5444
DA3E

RECESSION-PROOF YOUR BUSINESS! Sirategic Plan-
ning Guide shows you how o Increases piodits. cul cosis.
supand. Inaure Your Financial Future! Free indarmalion. 25
siamp or SASE. Profossional Success| 520 Tobacco Ouay,
Mloxandria, WA 22114

SAVE MOMEY OM PROPERTY TAXES! Send 51000
Homatax, RR2 510 G40, Westbank, B.C. Canada WiH 240

HELP your anvironmant. Attracting. buildeng homes for
wikd hirds. Booklet, 86.00 BCC, P.O. Box 3112-A1, Traverse
City, MI 49885

WOMEN nesdn't be your problem. Bold bookled explaina.
Informaton: Send name' address to; Lindenctland, PO Box
TOZ. Saginaw, M 48603

FIMANCES. Make your money go farther instructions
$9.95 plus §1.20 PAH. Family Money Management, P 0. Box
252, Portamaath, OH 45862
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OVER 5000 CATALOGS, 105 differen catagomes' List
§2.00 Bes! Catalogs, F.O. Box 202, Cle Elum, WA DESZ2-
o202

SLICK 30 FOR LEAST'BEAT AMYOME, 7-800-53T- 7512
DEALERS WANTED. BA. Specisies Box TTEI, San Jose,

CA 35150

5225 DAILY “"CHROME PLATING” Auto Parts, Motorcy-
cles, inexpensive, aasy. (Frea) information. Ghrams Finish,
Box 288, Waldorf, Maryland 20804

OMI OfL. TREATMENT Box TE01-PMB. Tampa, FL 31373
§29.85 PPD. 1-800-233-4D05

SAVE MONEY, gel a good used car, guida telis hiow. Froe
info. A, Kramer, 10A Martin Lane, Stow, MA 01775

CARBURETOR ENHAMCER. Can double midsags, retasns
full pawer. Fres Detaits. Cart-Tech. 1-800-667-1192. 1-(604)-
4P9-5187

CUT AUTOMOBILE AND GAS EXPENSES Up To 50%
Details Free. Valley Perlormance, 977 Suncres], Springhield
OH 45509

VAPOR Carburetor Trples MPG, Free nformation. HRA
A2 PV, Bowling Green, M0 63334

PRACTICAL FUEL SAMING for Carburstors and Fusl
Injection. Fres Deiails. Eagle Research Inc, 1-900-663-4758,
1B04-426-T228

puters: Sei Box 4309-AT, West Covina, CA 91791

INCREASE GAS MILEAGE - NO GIMMICKS! 35 ways!'
$4.95 DAH Enteprises. P.O. Box 811, Fresno, TX 77545

CARLISLE Sprang 91 collecior eas hea market and comal
April 18-21 Carlisle Pennsylvania Fairgrounds 8000 spaces
filad wilth cars, parts and memorabifia for sals. information:
Cariisie Productions. 1000 Bryn Mawr Rosd, Cartisla, PA
T3 Phone T17-243-TRES,

SAVE MONEY ON GAS, AND GAS SAVERS: Carburetor
Enhmncer, Condensator, Vapor Carburator, Vitalizer, Atom-
wor, Magnelizer, Many Others. Find Out 'Which Dnes A
Sade, Simple, And Mosi Eftective. Buy Wholesale! Gel This
important Informabion. Send £3.000 Keelon Research
Comgpany, Box T40655M, Orange City, FL 327T74-0665

FLAT TIRE? Proven plugging kil Gun, 10 plogs, Actvalor,
Reamar. USA mbde easy, guiranieed, 5995 Tech-
Stop™, Box 600, 128 Gleneida, Carmel, N.Y. 10512 800-745
G768,

SLICK 50 81 8 discount Deakars wanted, 1-B00-T4T-9713 or
14800-383-307% indapandant Distribubor

MEW! CUSTOM LETTERING for windshislda, iruck doons.
Catabog, sample $1.00. Asfundable. Letier Shoppa, 4102-2
S 19, Mew Port Richey, FL 34852

MPROVE PERFORMANCE; 40%+ « Miolor Fuel Savings.
FRAEE INFOPACK. Box 4978, Trall BC. VIR 4L7

SSAVES NEW - COMPUTERIZED CAR-TRUCK-VAN BUY-

INFORMATION. 3,57 OR 5.25" DISKETTE. §15.95. CAR PICK,
P.0. BOX 313, MORRIS PLAING, NJ 07950

SAVE 3500-51000 EVERY YEAR! Siash your sulo: insur-
ance premiums in hal. Gomglete manual shows how with
amazing facts lor big sawings. Moneyback guarantes! Gend
L1895 today. Auburm Compary, 14 Villape Place - Sulls
1202, Los Alamos. Mk BTS84
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AUTOMOBILES
from

PERSONALIZED AUTO TAGS-M & .J Custom Gifts, Box
1384-A, Mpharetia, GA 302391384, SASE

TOP secret vehiclke body repairs made simple Do-it-
yourset! low cost body repair requines no driling, no riveting,
Sand $10.00 for inslructions with sasy sieg-by-slep proce-
dures. JRS, Box 38, Coopersburg, P& 18006,

50% OFF on your next car. For the do it yoursel! man
Share my Secrets. Send $1295 for detaiied bookiel Jeg.
P.O. Box 107, Ringgoeld, PA 15TTD

INCREASE HORSEPOWER 10-15%, REDUCE EMIS-
SIONS, SUBSTANTIALLY WITH INEXPENSIVE FUEL ANY-
OME can make, §18 .50 J.C.K., 5020 South 300 Wast, Murray,
Utah 84107

SELLING YOUR CAR OR TRUCK? The now guide to
whashing and cetallng your smfomobibe will show you the
tricks of the trade fo gt lop doliar. B6.60, send check of
meney order 10, FTC Producty, 1167 Roube 52 Suite 2070,
Finhiill. MY 12524

HOVERCRAFT plans. 3 to 160hp. Information. 55 (netundg-
able), Sevtac. Box B4E, Monmoe, WA 98272

HOVERCRAFT Plans All Sizes. Catalog §1.00 Universal
Hovercrafl, Box 281, Cordova, linois 61242

HOVERCRAFT Plans, Parts, Kits, Calalog $2. GPL, 2859
Gormarant, Delray Beach, FL 334441068

HOVERCRAFT PLANS & PUBLICATIONS Catalog. 51.00
LAM, Box 3TEES, Lansng. Michigan 48509

(85, RADIO & HAM EQLAPMENT

POLICE-FIRE SCANNERS. CB's. MARINE 2WAY. ANTEN-
MAS. HPA. BOX 18224PM, DENVER, CO BO218

MRECTORIES: Secre! Scanner Frequencies' Federal
apancies. elc. Big Catafog CAB. Box 586-PM, Commack, NY
11728,

CH MDDIFICATIONS! Frequencies. slders, PR, amplifisns
‘baaks, kifs. repairs, high-parformance accessonies Catalog
52 CBCI, Box 315000, Phoenix, AZ B504E

TV. VIDEOS & VIDEO EQLEPMENT
HOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REGUIRES STATION
AUTHORIZATION.

CABLE TV DESCRAMBLERS, converiers, fiflers, and
more. FREE 14 catslog. TW Cable, 12082 SW. 117
Courl, Suite 126, Miami. FL 33186 B00-447.5333

DESCRAMBLERS: OAK MISB, $35.95. Also JERROLD,
ZENITH, SCIENTIFIC ATLANTA, eic Guaraniced Cabie
Plus. 14417 Chase £481-F, Panorama City, CA 31402 1-800-
B32-5955

CABLE TV BOXES NEW EQUIPMENT § wear warranty
Low-Fait prica. Free Brochune. ACE Produsts. P.O. Box 562
Saco, ME 04072 1-800-234-0726

CABLE TV CONVERTERS. Jerrcld, Dak, Scientific. Atlan-
tic, Zanith and Many Othars. “New" MTS Stereo Add-0n
Mute and Volume. ideal for 400 & 450 Chners! Visa, MIC +
Amex, 1-800-B26-T8Z1. BAB Inc. 4030 Beau-D-Rue Drive,
Eagan. MN 55122

WHOLESALE Scanners. CB's, 2 way, Accessories Cata-
log SCAMMERWORLD, 10PM Maw Scotland, Albany, MY
12208

ELECTRIC AND 100 MPG HYBRID CAR infarmation lres.
on Catalog. Plans, Kits. SASE. Bohan Enginsefing, 23332
Connecticul Se, Hoyward, CA 94545,

ELECTRICMAR 50 MPH Plans 515 Robert Bucy, Box
28784, Dallas, TX 75228

2 SPEED Elocinc Bike Plans $12.00. Semithe. 658 W.
Willow, Enid, Okda 73701

AUTO SUPPLIEES & EQLAWPMENT

CORVAIR PARTS over BO00 CORVAIR parts-400 page
iflustrated catabog $4.00: Clark's CORVAIR Parts. ine, A 2
Box PM, Shelburne, MA 01370, {413) 525-9T76

ALTERNATOR/Ganarslor  Rebuilding Book.  Price.
Hedelund Enginearing. T505 Barkenline, Las Vegas, NV
Bo128

ENGINE OVERHAUL WITS: WHOLESALE CATALDG
$2.00, Enggine Service Growp, Dept. PM, Box 13053, Lansing,
WAl ABBON

THE ULTIMATE AUTD BODY TREATMENT
FOUR Year Protection from ono apphcation. Makes wax-
ing and polishing cbsolete! Unconditional fowr year guaran-
. Excollent for boats mnd airplanes loo! David Lim, 250
Paiko Driva, Honoluly, Hswsii 96821

AUBBER PAATS FOR CARS AND TRUCKS 1529-1875
Inchedes muscle cars. Top gualily plus larges! selection
waathersifippang. seals detall fems, etc. AN LUL.SA. made
Send $3.00 for ustrated catalog List YearMake'Maodel
Body Style. Métro Moulded Parta, Inc., 11810 Jay Sirest, Box
I3 Depl K4, Minneapolis, MN 55433

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

B0 KARTS, Minibikes, ATV's Hils, Parts, Engines. Lowest
Prices.  Largest Seleclion. 80 Page Catalog 300
Refundable Kart World, Dept. C. 1488 Mentor Ave,
Painegville, Ohio 48077

PWLATION, HANG GLIDING

DESIGN-Bulld Alrplanea. Hang Gliders, Simplitied publi-
cations brochure §1.00. McCoy Aircraft, Suite 243, Box J,
Manhattan Baach, Ch 20268

HOMEBUILT ROTORCAAFT Magazine plus Gyroplana,
Helicopter, Pulssat plans & manuals Calalog & sampis
magazing - 5500 RAF, 5555 Funi 5E, Suite 281-PM,
Auguargue, MM BT108

AIRBOATS. Hovercrafl. Plana, Propeliers, Engines. Gata-
lag of Supplies, Halplul Hints, de-m £5.00. Sportscralt,
Box 5400, Meekar, Oklahoma T

DD YOU like tamily health came, good wages, benefits, and
Flight Privileges? First thing you ane asked when you soply
s "Do you have your Alrfirame and Powerplan! license? " All
the information you need, to know how 1o get your ARP
liconsa; $1250 Awline Opportunities, P.O. Box BB1545,
Miami Springs. FL X1266

BOOMERANGS ... DESCOVER HETECH Redurns You
‘Wanll Amaring Cainiog FREE! BoomerangMan, 1806-1 N
3rd., Monros, LA 712014222

HOVERCRAFT

DEALERSHIP information $11. Kis. VW plans 52
Meoteric, Terre-Haute, indiana. 47807, [812) 234-1120

OUA NEXT AVAILABLE IS5UE:

CH'S, Scannars, 10meler, Marine Free list Starcomm,
P.O. Bax 130, Conaro, AZ 856520130

FM TWO WAY, CATALOG 52, RAYS, BOX 14862, FORT
WORTH, TX 76117-08&2

SECRET CB manuals modifications, acopssories. Cala-
I6g 2. Salman Enterpress, POB B189, Corpus Christ, TX
TB4GA-8189. (512) B53-2935.

HOW TO ACOUIRE Storec for $50.00 or lass, send $4.00
Danned, Box 12256, Aaleigh, NG 2T605-2255

BUGGED? WIRETAPPED? Find out fast' Countermea-
sures equipmant calatog §1. Capn Elecironics, Box 5889,
Bayfiedd, CO 81122

DESCRAMBLERS. Complela cabia descrambies kil $30
Complate sateliite descrambler kit $45. Assambled units
alsn. Fres Catabog MJIMP indusiry. Box 531, Bronx, NY
1051 -0308

CABLE TV CONVERTERS-DESCRAMBLERS WHOLE-
SALE CLUB! WE SPECIALITE | DEALER SALES! OUR
LOW 10LOT PRICES: JERROLD 4000R.3.0DIC $85, TENITH
ITAC 5150, MANY OTHERS! VIDEQ-TECH, 3702 5.
VIRGINIA 5T. #160-304, RENOD, NV 88502, CALL TODAY!
VISAMCCOD BO0-563-5884.

COPY made of home videos $10.00. Video tape repaired
$10.00 Send cassette, chack; A Vigoo, 1824 Coronado, San
Diega, Ca 32154, 619-420-5051

CABLE TV EQLAPMENT

DESCRAMBLERS, converters. LOWEST PRICES. CNC
Concepts Inc., P.O. Box 34503, Minnaapalks, MN E5434
1-800-535-1843

CABLE TV COMVERTERS & DESCRAMBLERS Far Jer-
rold and Scientific Allanta. Low prices, ona year warranty.
Wig ship COO. Bay Staie Elecironics, P.0. Box 103, Baston,
MA 02188 1-800-355-0606

AOOM SURVEILLANCE TELEPHOME 517500, Phana Tap
Catalog $3.00. Listen Electronics. 603 Eigin, Muskogee. 0K
74401 - 1-800-E33-TAPS

VARIABLE POWER SUPPLY hattary charger. Converl AC
te DC. Eassty buill. Plans $8.95 TRIVENTURES, Box 236,
Macha, N.D. 58265

MIMIATURE FM Transmifters! Tracking Transmitiors?
Yolce Disquisars? Phone Devices! Detectors! Kils or Assam-
bled! Catalog S2.00: XANDI Electronics, Box 25647, Dept
28T, Tompa, AL B5SIB5-5647

STOP PRANK PHOME CALLS Electront device displays
phone numbar of person calling you. $85.95 (assembied),
brochure §1.00, SURVEILLANCE catalog, 35,00 EDE, POB
337, BuMalo, NY 142248,

LONG PLAY TAPE RECORDERS, 12 hours per cassatia.
Frea Brochure. Productive Products, Box 530024, Norcross,
Geargia 30093

COMPUTERS & SOFTWARE

BUILD your own Maciniosh and save S0P New Dook
shows how, Free info. CATMAG s, Box 68708, Portland. OR
§TI68

DISCOUNT COMPUTER SUPPLIES Mon s, Disk Drives,

TOCOM VIP Test chip. Fully activales uni $50.00 call (2131
B T-081

CABLE TV SECRETS - the oullaw publicalion the cable
companies tried to ban. HBO, Movie Channel, Showtime,
Descramblers. Converters, etc. Supliers st inchuded. $9.95.
Cabile Facis. Box 711-Ph, Pataskals. OH 43062

CABLE TV DESCRAMBLERS. All major brands. WE SPE-
CIALITE [N DEALER PRICING. Todl free 1-800-327-3407. K.D.
Video, F.O, Box 29538, Minneapolis. MN 55428

mamm

172 TRAILER PLANS LHility, Cas, Construe-
tion - Strong, Streamiined, easily bulll. Componeni Kits
Catalog 54.00. |Refendabla). Tag-Along, Box 15107, Salem,
QR G708

BULD YOUR OWN - Travel Trasder - Fitth Wheeler -
Motorhame - Camper - Pickup Cover - Plans - Pattems - Kits -
Cailalog 51, GOLEN-L, 9152 Aosscrans, Box 1EMAVY,
Bedlfipwer, CA 90706

TRAILERS by CanDo, closed cargo, utility, fat, assemiled
or kils. aluminem, gatvanized stesl. Prospect Body Works,
Box BI2. Pleassnt Valley, NY 12580, 914-535-3000

Printers, Diskehes, Cables. Switch Boxes, Swerga Protectors,
Eic., Catalog £1.00- Scape Computer Progucts, Biox 130878,
Roseville, MN B5113

BOATS, OUTBOARDS, TRALERS, &
KITS

DECISION guide lor compuber and soltware purchase.
Read it and make smart. money saving choices. Send 55 lo:
Saveasl, 5000 Prune Lane, Palatine, |L B0067

SATELUITE - TV
FREE Catalog - Lowesi prces world wide. SKYVISION,
207 Collegeway, Fargus Falls, MN 56537, (B00K134-6455

FREE DETAILS| INSTALL IT YOURSELF! Complete sys-
tevns, upgrades. Orbitek Spleflite Communications, Box 264
AE). Boharman. Mew York 11716-0264. (516) SB3-1292

VIDEQCIPHER Technical Manuals including Softwan.
Calalog - 51.00. TELECODE. P.0. Box S426-FM, Yuma, AZ

VIDEQCIPHER: Build Your Oean Low Cost Videociphes (1
Operates Without Subscription. Kit inchsdes Simple nstruc-
tions. Parts List & Circuit Board Ondy $55.00 (US) Chogqua.
MO—To. CA Comesu, Bon 1327, Hallax, NS, Canada
B3K SH4

MEW, PORTABLE, AFFORDABLE Home, Truck and AY
Mini Salellite Systam. Inla 31, AENI Inc., 54 Monarch Dr.
Mewburgh, MY, 12550

BOAT KITS - PLANS - PATTERNS - WORLD'S LARGEST
COMPLETE LINE - 6/70 - Powerboais - Sportboats -
Sailboats - Tnmmuathnmn Housaboats - Hydroplanes
- Tunnethulls - Duckboals - CanoesSirippers - Kayaks -
Dories - DISCOVER na dryrol epoxy building method -
HUGH, FULLY ILLUSTRATED CATALOG 52.00 (Airmall
§5.00]. incluces Fres Epoxy FiberglassSuppies Catalog -
BOOK “Amaleur Boatbuiding ', $6.00 - CLARKCRAFT, 16-P
Aqualane. Tonawanda, NY 14150

BOAT PLANS - PATTERNS - KITS -Unsurpassad selsciion
- TGS - Hydroplanes - Canges - Wayaks - Aowboats -
Duchkiboals - Daries - Bassboats - Sailboals - Housetoats -
Quicksimple Sliichanglus. Tremendous savngs! 188-page
DEGIGN BOOK - $4.00 AIRMAIL Includes Fres "Boatbuild-
ing Suppliss” catalog. GLEMN-L, 8152 Rosecrans, Box 1804/
PMIC, Balllower, CA 90708, 13630-6258,

EVINRUDES — NEW 1088 Bargains - Top Brands . all
sizes .. §200 handiing . .. Scoli McCulloch parts . .
Elecira Marine, 610 Memick Acad, Lynbrock, New York
11583
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ATHLETIC EQUIPMIENT AND BOOY
BLELDING COURSES

BUILD BIGGERA, MORE POWERFUL MUSCLES. FAST-
ER!l FREE BOOKLET. HERCULES BODYBUILDING, 1223
Borg-M, Temperance, M| 48182,

AR ENGINE lor car or genarator, uses no fuel Plans
$10.00. Future Products, 1823 Owision Hwy.. Marvon, PA
17585

PVC CARPORT PLANS Protect your sulo or boal. Groat
for picnica too. $10.95. Allow 4 weeks dedivery. To: CB
Enginaering & Design, P.O. Box 1763, Canton. N.C. 28716

GASOLINE Crisia! Make your own fuel with an Alcohol
Still. Plans $12.50. Orion Energy, Bax 43, Woodward, PA
16882

BIGGER, More Powerful Muscles-faster!] Free Bookiet!
Universal, Bon 66844, Detroil, Michigan 48240

MUSCULAR Body in & weels! Uinigue 24 minute program
guaranisss: “Mimcles." Why spend your life in a gym? Free
intormation. Kisha, Box 147, Dept. -2, Duguesne, PA 15110

GUNS. DECOVS, HUNTING

SOLAR ELECTRIC SYSTEMS! Panels, Equipmeni, Bocks.
Free Catalog! SUN POWER - TEXAS, POB 2788, Freeport,
Taxas 77541, |409) 2338350

SOLAR PANEL sasy 10 bulld step by siep inatructions.

BEEMAN ADULT ARGUNS! Waorld's mosd accurate and
most powerful, regular, prodection airguna. Callbers: 177,
20, 22, 25! Largest LS. sales Unequalled Irigger action,
durabiity, ownership pride, quality. Also: pamnisd. hollow
point. extra heavy, hi-valocity, and maich peliets. Free 104
page Guide'Calslog. Add $3.00 for fast mail Bseman
Precisson Arms, 3840-PMWC Armwey Dr, Santa Rosa. CA
5403, (TOT) 5TE-TH0D (24 hours)

MAKE YOUR OWN ALCOMOL FUEL send $10.85 + §25 H,
H.R. Urtgn, P.0. Box 850578, Mesquite. Texas 75185

EMERGY Project Bookiel, produce: alcchol, blogas; hy-
drogen, solar enargy. Send $14.00 1o Triple R Co., P.O. Bax
Ta4B, Kansas City, MO 64113-7248

STEAM POWER for eleciricity, haal, #ic. . . Home. co-op,
commarcial Usa ANY fusl! Engine Brochune-$3.00, INFO
PACKET-56.00, Midwes! Steam/antique machinery video-
$14.95. Tiny Powar Inc, Box 1605-A, Branson, MO 65616,
A17-304- 2655

IMDUSTRIAL Toals and Suppiies Catalog 510.00 (refund-
able). Catalog. 1610 Edison Avenue, Hamilton, Ohio 45011

SOLAR Hot Air Sysiems. Plans from BTU nesds io panel
sizes. Send 55, Econopower, Box 6284, Keane. N.H. 03431

AR COMPRESS0R PARTS Must Brands Large Or Small
B0y TIE-3507.

LATHES, Milling Machings, Machine Shop Supplees. Cats-
log $1.00. Biue Ridge, P.O. Box 536-V, Humicane, Wy 25534,
(304} 5623538

STEEL, Aluminum, Brass-—Sheat, Bar, Shop Supplies,
Plans. Write: CEI, RR1, Box 163, Camaron, L 61423

& METAL Cufting Laihe $118.25 Taig, 15048 Prochor,
Industry, CA 51748

SMALL FOUNDRY Furnaces, Supplies. Free idermiure
Pyramid Products, 3738 South Tth Avenue, Phoenix, Arizona
BED41

LATHES-MDUSTRIALHOBEY FROM £345.00, METALS,
SUPPLIES, LARGE CATALOG £2.00. CAMPBELL TOOLS
35TH YEAR, 2100-0 SELMA RD., SPRINGFIELD, OHIO
45508, 1-513-322-8562.

BANDSAW SAWMILL MIT, From 599500 Free informa-
fien, Bandsaw, POB 326, Lebanon, OR 97355

FREE CATALOG! Famous brand welders. accessories
and salety egquipment. Weldco, 1151 Findiey Sireet.
Cimcinnati, Ohio 45214, 1-800-733-5840

SOLDER and lead malting pots. sizes 1 to 500 pound
capacity, Free catalog: Waage, Box 337, Henibworih, M)
07gas

ml 1o 50% on himating Fros infarmation,
E.IF. wm#.lma #13, Ban Luia Obisge.

“EMERGEMCY"' Water Siorage System. Build it your saft
for under $75.00. Sand §3.95 for complete sel of plans. In
Plastics, Box 2238, Rancho Cucamonga, CA 91730

FREE ENERGY! FusHiess Matom and Ganeralors. HAA,
RER, Bowlng Green, MO 63334

AT LAST. Compact fluorescents & affordable prices
FREE caialog. Lage SASE. Wesico, Dept. D, Box 1063,
Colloge Park, Maryland 20740

HEAT your basemeni using your clothes dryer, filter
screen attachment recycles lost heal back into your base-
mant Only $5.95. P.O. Baa 536, Taunbon, Mass 02780

MOBILE Homa Owmers, Cut Your Electric Bills! More
Information §1,00. The Information Outlel, P.O. Box 185,
Jamesiown, NC 27282

RADIANT BARRIER cuts utility bills. Low cost, non-loxe,
sasily instalied. Buy direct from manufaciurer. Sand $1.00
tor sample and brochum, R-FAX Technologies, Inc., 661 E
Monterey Ave., Pomona, CA 91TET

LEARN TO SAVE monay from your air conditioning
sysiam. Diatails Free. DITOF Publications. P.0. Box 291796,
Davie, FL 323251798

SOLAR & ALTERMNATE ENERGY

WIND, HYDRO, SOLAR ELECTRIC Systems. Composting
Todlets. Elactric Traciors. Super-Efficker Ligihting, Relriger-
abors, Catalog $3. Windpower, Riouts 1pm, Holtan, K3 66438,
LOWEST PRICES!

mmmmmm EnEroUs comme.

MNEW! BLILD AMADNNG LIND PISTON EMGINE from
pipa lithngs, Easy plans, Free information. ABCO, Box 306~
M3, SBeminary, M5 35479

MAKE WOODEM TOYS whirligigs. door harps, dolk
houses, clocks, music boxes. waather instruments, crafts,
furniture with our plans, parts, kits. supplses - Catalog §1.00-
(B 14)484-43E3 - Charry Tres Toys, Belmont. Ohio £3718-0368

SUPER woodorafi patterrs, windmills, webls, vanes, whirl-
kg, [igsawing. Fun or profit. Catalog §1.00. Woodcrafbers,
11840 North US. 27, Dewitt, Michigan L8830

FULL-SCE PROFESSIONAL PLANS Calalog $3.00. Ovar
200 plans for buildang fine furniture. Furniture Designs, Inc.,
CP.81, 1827 Esmdake Ave., Glerviow, IL S0025.

WEATHERPROOF OUTDOOR FURMNITURE PLANS for
Fun and Profit, Blustrated list Free! Wood Wikard, 5280 Narth
LaCrosse, Chicago, IL B0E30

UNBQUE Craft ltom - Towel Holder. Plans Plus Sample -
£3.95 Grace Entorprisas. PO Box T8 Caresco, Mich 48033

DISCOVER PVC PIPE FURNITURE. 122 Page Manual With
24 Proven Plana and (lustrations. $12.95 MCVisa (508) 851-
4514, Casual Furniture, B8 Catamount, Tewlksbury, bA
01876

GOLFER wind powersd. He hils the ball with reakstic
movemenl Weekend progsct. Plans 35.00. A Dunn, 801 B,
Andrews Blv.. Lady Lake, Florda 32150

ORGAMIZE Power And Hand Tools! Rolling Chest Has 24
Adgyustable. Aoomy Compariments. Powar Supply, Warksur-
face, More. Plans 88 Romark. Box 908, Jacksonville, AL
325

WOO0, WOODWORKING

MUSICAL MECHAMIEME. Swiss. Rossonable prices §1,00
mm“ Swiss Music Box, 1101 Westport Aoad, Kansas City,
m

PLANS, BLUEPRINTS, PROUECTS

NEW SAWHORSE DESIGN! Liniquae. Linbadinwaably sturdy.
Disassarnbles quick for storage. Personal use or profit]
PFlana $4.85. Wadco Emlerprises, Suwils 137, 121 24th Ave,
N.W.. Norman, Okla. 73063

KID'S HOVERCRAFT wacuum cleaner powersd. Plans
instructions $6.95. A, Bridge, 20148 Van Buran, Alameda,
CA S5

m‘iﬂmmwmamm
Iﬂmwﬂ-ﬂmn E Hussinger, P.

BAR-B-CUE PIT - 'L‘-Dmphu Plans, including Templates!
No Walding! $3.95. 0 & H Enterprisas, P.O. Box 811, Fresno,
TR 77545

ALTERMATIVE FUEL Build an Alcohol Still. Power any
Gas Engine, Auto, Lawnmower, Ete. Complate Plans §11.95
D.L. Hagen, B380 SGan Dwgo Ave., Dept F, Riverside, CA
92508
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BURGULAR ALARM PLANS, Prowect your homa for ess
than $15. Send 85 lo. Calhoun Associates, 310 Goodleti,
Jecksonsille, AL JE2ES

EARTHOUAKE ALARM system for your home. Simple and

inexpensive For do it yourset plang sand $800 o
Limelight, P.0. Box 805 tndianapodis, M 4E206-0805

PET HOUSE HEATER two hour assembly under §10.00.
:;ﬂlﬂ.m: Warmar Plans, P.O. Box 600040, 51 Paul, Minn
106-0001

DOMES - Uitra-inaulated, sconofmacal, The best by Maturad
Spaces 1-800-T33-71107

END CLOSET MILDEW FOREVER
AND musty odors, sticking closed doons, drawers, sleciric
diehumidifiar, iow operating cost, no chemicals, installation,
maiMenance. 5 year gueranies, UL, under 320, Dampp-
Chasar Electronics Call B00-438-1524

SAVE 58% on mortgage infterest. I's aasy snd guarartesd
with my 5555 complele guide. Consumer, P.0. Box 181,
Vandalia, OH 45377

HOMEOWNERS! Reduce your mortgage with principal
pay down. Our personalized schedules maka it sasy. For
datalls  write:  intersst  Allernatives, PO, Box 6727,
Bakorsfiokd, CA 53386

INEXPENSIVE SimpiaPermanani ArbonTrallis for Plants
?;: $6.00 to: Projects, P.0. Box 381684, Duncanville, TX

NOW more so than ever. The do i yoursell aftermative.
Your own house your own way. 3895 Way-N-Way, POD 68,
Covesville, VA 22931-0089

UNDERSTANDING LIGHTMING PROTECTION send for
booklet $5.00. H. 5. Bridges, P.0. Box 854, Polk City, Fiorida

CASTOUITE Liquid Plastics. Crystal clear, colors. For
casting., embedding, coating, fiberglassing. repairing and
reproduceng with our Mold Making Supplies. Catalog $2.00.
CASTOUTE. Depl. 910PM, 4915 Dean, Woodstock, IL

RUBBER compounds, technigues. Make masks, moids,
foys, parts Catalog, §1.00: Handmade, Box 16713M3),
Mamphis. TN 381B5-0713.

BATHROOM, Tiles repair, regrout, install. Send §15.95 for
delailed instructions. C.J. Ceramic Tiles, 28 Meulral Ave.,
Statan Island, NUY. 10008

SAVE MONEY. Aulo repair guide. 380 pages illusirated
51685 guaraniesd. Free gifi calalog. Jordan Gifts, BE20
North Sherman Circle #107, l.llr-'n-' Hm'd. 3025

probsms without sali.
hmmmmw

AUTOMATE YOUR HOME FOR LESS THAN $200. - Plans
Tor lighting. appliances. audio, video, sacurity, communics-
tiors & more! $20.95 1o: Home Automation USA, P.O. Box
22536PM, Dklahoma City, OK 73123

51,000 Catalogs Listed Sources for Anything! $5.95.
Directory, Box 92452M, Allanta, Georgia 30374

T1,580 CATALDGS MRECTORY guide. Sources For Ev-
erything! Listed and Described! $6.95: Catalogs, Box
14107AA, Jackson, MS 39236

IN-GROUND SWIMMING POOL KITS including 1 home-
power pump and Nier. Lifstime Warranty, from §1,855.00.
50 -TH8-6848 collect.

STOP Drinking bad water. Essy 1o follow plans on drinking
water sysiems and more, Send $8.50 to. HyD Unlimited,
41769 Denise, Fremont, CA 94538

REPAIR Your Own Video Tapes. Splicing Kit includes
evarything. $8.95 (52 40 SAH). Houso of Suter, 16 Market
Streat. Suite 133-P, Clithon, MJ 07012,

1991 LEATHERCRAFT CATALOG. 100 pages Largest
selaction of genusne leathers and keatharcrafl kits, iools,
books, supplies. Low prices, quaniity discourts. Sand $2.00
patg'hdig 1o: Tandy Leather Company, Depl. PM391C. Box
2834, FL Worth, TX 78113,

MOTORIZED Skyiight! Construct Inexpensivaly, Plans
5995, Walker, 247 Weal Bth Strest, Sania Posa, CA 95401

GROW GIANT CRYSTALS aix inches across in only hwao
woeks! Guaranieed. Ebeven easy recipes $5.00, Crystal
Racips Book, Box 21168, 5. Euclid. OH 44121,

SAVE MONEY - MAKE MOMEY. Professional Appliance
Repair Video Tapes Teach Easy Steps. 54 Difleren Tapes
Avallmble - 1-800-2568-TAPE

INSTALL Telephone Jacks, ATAT Manual And Twa Jacks,
£10. MTS. P.O. Box 272 Woodbina, MD 21787

(Continuad on next pags)




DO IT YOURSELF

W~ T T

ISRAEL 15 Detterent 10¢ Approvals. Sam Chazen, Box 666,
Dairay Baach, Fiorida 33444

VINYL TOPS, HEADLINERS
INSTALL Vinyl Tops, and Headliners! Free Nusirated Cata-
log of Supphes, and Instructions. Cusiom Covens, P.O. Box
$12, Millbrook, Alabama 36054

83600 calalogs. Listed sources for everything, 5585
Guide, Box T6I88, Allanta, GA 30358

PROJECTION TV . .. Convert your TV 1o prosact T fool
jpicture . . . Easy! Aesults Comparable to 52,500 Projectors
... PLANS AND " LENS $2795 . Prolessional Sysiemsa
available . . Wlustreled catalog Iree .. MACROCOMA,
158G Main Streef, Washingion Crossing, Pennsyivania
18977 ., . Cred¥icard orders 24HRS. (215) T3E-28T9.

ARTS, CRAFTS, SUPPLEES

“GETTING Staned i Stained Glass ~ §1.00. Whibiemore,
Box 20657, Hanover, bass. 02339

CLOCK movermants, componants, plans, epowy. painis,
door harp swpplies, videos, stencils - over 1500 Aems!
Wholesale catalog 53,00 (credited). Steabar, P.O. Box 483-F,
Andover, M 078210463
boaks and more For the novios or master ardisan FREE
CATALOG. Armenfilas, PR0S, Box 27868,
Owrana, Metwaskn 68127-0668

CARTOONNG, COMMERCAL ARTS,
SIGN PAINTING

CARTOOM lor Fun and Moniy'| Free Booklet!! Carftoons,
Box 406144, Detrodl. Michsgan 48240

CARTOOMING Humar Introductory Lesson,
Graphica, 22610 A48, Lindale, Tex. T5TT1.

MODELS, MODELS SUPPLIES

ARNG Cannon Moded Plans. Catalog $2.00. Green, PAM3T,
Box 852, Bhakmar, FL 32575-0852

MAGIC TRICKS, JOKES,
VENTRILOOLESM

§1.00

FREE CATALOG: Ventriloquism, Magic, Clowning, Pup-
petry, Ballooning! Supplies, instruction. Entertain Success-
fully, Profitably! Mahes, Box 420-FM, Liltielon, Colorada
BOAG0.

FREE! World's Leading Movelty Caislsg 1600 Jokes,
Tricks, Science, Sporis, Hobbies. Johnson-Smith, F-01,
Bradenton, FL 34206-5500

HOBBIES & COLLECTIONS

MILITARY Medals Catalogus 51,00, Subscription Yearly
L8.00 Vernon, Box 1580PM, Wildomar, CA S2395-1580,

FLAGS
FLAG CATALOG - U.5_ historical, internahonal, accesso-

ries. §1.00 shipping. Browse ‘n’ Buy, Box 504-M3. Bohamia,
NY 11T 16-0504

DECALS, EMBLEMS, PATCHES
CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.

Frea CatalogQuobtes. Rush Sketch. Stadn. 57 Leroy St
NY.C 10004, §212) 20-2093

ANTIOUES, RELICS, INDLAN GOODS &
CLRIOS

1,000 Starmps. $2 98, Guaranised worth over $30 &l stand-
ard calalog prices’ All-Differant. E5 countries! Money back il
nal defighted. Approvals. Menmose, OM-274, Milford, NH

LOCKSMITHING, Universal School of Master, Cormspon-
w and Shop Training, Box 214652PM, Sacramenta, CA
1

DETECTVE Home Study Course. Frea lapsl pin, cectifi-
cate, greal future. Professional Investigator School, Dept
CP, P.0. Box 41256, Los Angeles, CA 80041

UOWIDATING Tramendoas Oid Accumulation. Bargain
Lists Free. Alatalo, Maynard, MA 01754

325 Ap Differant LS. 52, Gail Eckert, 10201 Pinelakes
Bitvd,, M. Fort Myers, FL 33003

50,000 DIFFERENT, WORLDWIDE APPROYALS, Je-10¢
Each Davison, 5. Sution, NM D32T2-0510

FREE Catalog: U S, Accessories, more| Global, Box 7429
PS, Cllympda, WA 98507

“INVERTED ERROR" + 100 Ditferent United States, 50¢
with approvals, Luray, P.0, Box 7088, Siver Spring, MO
20807

OME! Two! Thres! Canl Siamp Approvals, Ragardiess
Catalog. Kioster, 4164 52nd 51 San Diega, CA 92105

WHOLESALE U 5 -Foreign pce list. Evarything guarsn-
iead. No approvals. Schneider, Box 0123, Muskegon, Mich
4343

INEXPENSIVE complels sels on approval, Bode Box
145W, Wikowdake, Ont. M2N 558

PHOTOS & PHOTO SUPPLIES

PHOTOGRAPHY'S and video's fines! products since 1957
w |ow prices from a small bown dealer you can trust, Catalog
£1.00. Morman Camera, 3502 South Wesinedps, Kalamazon,
Michigan 43008

PHOTO Booklets “Enjoy Your Vacabion Even Wilth A
Camara” and “‘What Are Al Those Funny Numbers On My
Camera? 8595 anch, Larry Toalin, P.O. Box 70804, Las
Vagas, NV BITD

PLAYS, SONGS, MANUSCRIPTS

PARALEGAL GRADED CURRICULUM. Approwod Home
Study. Most Atfordable & Comprehensive. 100 Years of
Legal Training. FREE CATALOG. 1-800-826-3228

SCHOOL OF LAW, P.0. Box 780906, Dept.
P8, Dallas, TX 75378,

RAMESTHESIA, Riadionics and Dowsing, Books, Courses
and Equipment. Electronic Homoeopathy Equipmant. iflus-
trated 78 Page catalogue Fres (air mail 3 dofars) Establishisd
owed 40 years, Bruce Copen Laborsiorss, Highfiald,
Danehill, Sussax England AH1T TEX. Tel-0B25-TR0214, Fax
0825 TOODET Telex B5348.

DUR MEXT AVAILABLE ISSUE:
ORDERS MUS! BE RECEVED
| ay;
O SALE DATE: APAIL 16ith
PLAND TUNING PAYS - Plana tuning - Electronic organ

servicing. Laarned sasily a1 homa. Fres bookiet, Niles Bryant
School, PO, Box 19700, Sacramento, CA 95819

LOCKSMITH Training Video-Free Datails.  Miken
Associates, P.O, Bow 27243, Darver, CO B0227-0242

FULLY APPROVED UNIVERSITY DEGREES| Economical
home study lor Bachelor's, Master's, PhD., FULLY AP-
PROVED by the California Supesinlandent of Public Insirug-
tisn. Prestigscus inculty counsala for indepandant study and
life exparience credits (5000 enroiled students. 400 Taculty.
FREE WFORMATIOMN—Richard Crews, MD. (Harvard),
Presideni, Columbila Pacilic University, Deparimaent ZEBM,
1415 Third Street, San Ratasl, CA 94301 Toll iree; (800) Z27-
0118, Califamia: (B0} 552-5522; or (415)455-1650

az::nm Hall Dboy Gaspel. 1127 NE Fifth St Ocala, Fla,

POEMS, Songs Wanted. Free Recording Publishing
Broadway Music Produchions, Box T438PM, Sarssota, FL
3578

MUSIC INSTRUCTIONS & INSTRUMENTS

GUITAR CORRESPOMDENCE COURSE For information
23014 Cuail Shute, Speing, Texas TTI80

VIOLIN, GUITAR, etc., making materials, sccessorias,
books. Catalog, §1.00. Intemnational Luthiers Supply, Box
S80397, Tulsa, DK 74158

ACCORDION Top Brands, Cordovox, Buy Direet Tremen-
dous Discounis. Trades, accepled Free brochure. PM,
Accorgion-O-Aama, 16 West 15th Stroet, Mew York, NY
10011. Phone 212-675- 9069,

EXTENSION And Posi-Gradumie Awards in Philosophy,
Ar. Science, Botanic, Medicine. Homeopathy, Radionics,
and othars 30 subjects Curricular free (sirmail §1.00 redund-
able]. Fegisiar, Sussex Colege of Technology, Sulte 2300,
365 Canal Streat, Mew Orfaana, LA 70130, Telephone - 708-
E23-1880 telefac: T08-623-1880

BRAIN DEAD? Learn to think! Booklet $7.99. Sword
Enierpeises. 2PW381, 6200 Driftwood. Midland, Texas 79707

LEARMN Homosopathic Medicine or Maturopathy from
Intarnationally Ascreditied School, to Professional Diploma
standard. Other courses Disdslics. Padionics. Establéshed
1981. Prospecius Free (ekrmed 2 Dolarars) BRANTRIDGE
FOREST SCHOOL Highfield. Danehill. Sussex. England
AH1TTEX. Talex 95348 FAX DE25-T000G7. Tel 0B25-TO0214.

ACCORDIONS, CONCERTIMAS, Butlon bonss, fss, used,
repairs. trades, credit cands. Casbglions, Box 405, Warren,
M1 48080, Catabogs 313 T55-5080—800-325-1832

BANJO LESSONS: NEW BOOK, SONGS AND THEORY.
F12.00: JOHN'S MUSIC, P.O, BOX 373, HARTSELLE, AL

FMNISH HIGH SCHOOL AT HOME, LOW TUMON M-
CLUDES TEXTS, STUDY MATERIAL AND IMSTRUCTION.
EST. 185T7. CALL 1-800-328-5600 OR WRITE: AMERICAN
SCHOOL, DEPT, #2345, 850 E. 58TH 5T., CHICAGO, IL 80637,

THROW AWAY SHEET MUSIC] New method allows play-
Ing without it! Free Detais! Rizan, Box S8556PM, Clavelang,
Oy 48145

DME, Dept. PM, 41 Vrealand Avenia. Toblows, MJ 07512
1120, Frew discounted guitar accessaries catalog

EDUCATION & INSTRUCTIONS

FREE Liat to Serious Colleciors. 300,000 indisn Aritacts,
Spears. Pots. 50,000 Minerals And Fossils. Caddo Tradng.
Box 658, Murfreesboro, Arkansas 71688

STAMP COLLECTING

[FRIEE Gliarit Bargain Stamp Catisog. Full OF All The Latest
Offerings On Worldwide Stamps. Accessores And Supphies,
Bassball Cards, Postcands And Banknotes, Plus You'll Re-
ceive Stamps On Approval. Buy Only What You Lilke, Return
Balance, Satisfacltion Guaranieed. Jamesiown Stamp
Company, nc., Dep't E31PM, Jamastown, NY 14701-0010

TEN mint LIS plafe blocks over 30 years old plus inlorma-
tion that could make you rich. £200 PBS, Box 8417TPM,
Lavwood, KS 66206

FREE sample plus catalog Jefteries. 3450 Middiebeli,
West Bioomfield, M 48323

50 DIFFERENT Qid L5, between 1861 and 1339-51.00. Ed
Foush, Box 3734, Manstield, Ohio 44507

OLD US stamps on approval Sherman, Box 15355E,
Philadelphia, PA 18111

UNITED NATMOMS, 3 Mint Sets, 25¢. Cormelis, POB
1508M. Lake Placid, Florida, 338532

INVESTIGATION CAREER. Quick home siudy Becoma a
professional (800 27245680,

BECOME A PARALEGAL HOME STUDY. FREE CATA-
LOGUE. B00-362-T07T0 DEFT. LC1ZT.

FREE COLLEQE TAPE External Dagree: Business/Pubiic
Administration, Law Graduate-Undergraduate, Financial Aid
{BO0) TSH-0005, Ext, 617. LaSalle University, Mandeville, LA
TOLTO-000

TERMPAPER assistance 18,2TR papers available! 306-
page catalog—rush §2 00 Resaarch, 11322 idaho, #208MK,
Los Angelms, S00R5 Toll Free Hofline 800-351-0222
(Calfornia: 213-4T7-8226)

FREE CAREER GUIDE. Eam more money with Success
Proven Correspondance Deploma  Courses.  Granbon
|metibuteE, PEIA Adsipide Sireat, West Tomnio, Canada. MEH
1¥3a

HOMRESIDENT UNIVERSITY DEGREES. Bachalor's. Mas-
ter's, Doclorates, Accredied, inexpansive. fast. Cradit for ide

JOBS, Any state. Any occupation, including governmant,
state, public. Alsa cruiseships. tugs, ships, riverboats, oil-
rigs. Women-man. Work monih-Home month. USA plus
aversaas information §5.00. Nationwide Employment, B207,
Canirad, 1N 47110,

YOU can gel work as 8 movie extra in your area. Informa-
e puibdicatson telis how. 795 Walkaway, Box 15435-C,
Seatlla, WA 08115

HOW TO BECOME A MERCHANT SEAMAN - High paying,
Mumerous banefits, Orafl delerred. Fros details! Alpha
Publications, P.0. Box 58017-A, Medina, OH 44258

US. AND OVERSEAS JOBS Best opporiunities ow!
Jobs, Box B308, Silver Bpring, MD 20907

HOME sssermbly. Electronics, automotives, crafls, Typing.
sewing. [212) $65-3334 or (213) 2818711,
HELP WANTED

OVERSEAS. To §1000 Daity! FREE list. ZINCPO, Box 585,
Daartsorn, M 48120

EASY Work! Excallent Pay! Assamble Products At Homa.
Call 504-541-B003 Ext, 503,

axperience. Free sicieen page booklet. Dr, John Bear, PO OVERSEAS . . 530,000 S75000+. Free Report!
Box B26PM, Benicia, Ca. S4510. 1-800-835-8535 Employment, Bax 18780-40, Indianapolis, In 46218,
UNIVERSITY DEGREES withoul classes Accradited (Continamd on nant page)

Bachelors, Masters, PhO's. Free FACtS Revealed. Thorson
PM-2. Box 470886, Tulsa, OK 74147
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AUSTRALIA WANTS YOU! Big Pay! Transportation! Mow
Employmant Handbook—E3.000 Intermational. Box 19107
AD, Washington, DC 20006

$379.84 Weekly Assambling Our Products At Homa. (415}
432-2514 [Recorded Massage)

EXCELLENT, Income in Japan! immediale Openings. Fres
Infgrmation. JAPAN, F.O. Box 12659, Gaineswille, FL 32604

ACT MOW! Excallent wages! Spare lime assembly. Easy
work af home. No experience. Call 1-504-641-7778 Ex1. 313
Open 24 hours, including Sunday

MAKE $40.00 Hourly At Home With Youwr Personal Com-
puler. Exciting Reconded Inlormation Free, Call 1-818-802
9605,

GOVERNMENT JOBS §16,412 - §50.932yr. Now Hiring
Your anea. Calf (1) BOS-567-6000 Ext. R-20024 lor listings.

FOR INVENTORS

DEAL DIRECT WITH A
REGISTERED PATENT ATTORNEY
AMD GRADUATE with Hify-ore years o
apeience. US and niematona!l  palent

CALL TOLL FREE 1-BOD-442-I728 o write: Michesd | Hrol
Pecgsiwrod Fabent Aflomey, LIS Palent registaton 26755
171 Sibwell Lone. Syossel Mew Yok 11781, Duteds LIS
{618} - 3GT-TT77 - P [Bi6) - 632-2787. b Canada Cal
BO0-367-T704.

PATENT AND DEVELOP Your invenlion Regisiered
Palenl Agent and Licanssd Professianal Engsnesr, Send
for FREE PATENT INFORMATIOM Every inventor Shauld
Have, Aichard L Miller, 12 Parksice Dove, Suite M, Dix
Hills, WY 11744 [516) 458-4343

PATENT IT ECONOMICALLY Frea datails, Licénsad sinco
1858. RAaner Asaocistes 2008 Fondidac, Richmond, VA
23228

NVENTORS! Can you patent and prafit fram your idea?
Call AMERICAN INVENTORS CORPORATION lor tree iror-
mation. Ovor a decade of sanvice 1 (B00) 338-5658 In Canada
call (413) 568-3753

REGISTERED PATENT ATTORNEY Donald A
Hettlestrings, 414 Mungerford Drive. Rocksilla. Mardand
20850 1-800-748-E218.

REGISTERED PATENT ATTORNEY Free inlormation. Pal-
enl Searches/Applications, Halvonik Offices. 1-800-876
BETO.

FREE help for inventors! Mo charge for protection forms
and information kil. Alfilialed |nvenlors Foundation 1-800-
525-5885.

INVENTIONS WANTED, PRAD INTERMATIOMAL, 1377 K
STREET #6121, WASHINGTON, DC 20005

INVENTIONS, ideas, new producis. We submit to industry
Call 1-B00-2B84DEA.

NEW TOY IDEA? Toy Co's need innovaliee products. Do
you hdve thi nax! blockbuster? CALL EXCEL 812-934-1200.

WISIT Amarica's lnrgest invention show Over 500 exhibits.
Indormation - 412-288-2523.

INVENTORS - Learn what to oo next Fres details -
Consubtants, P.O. Box 248, Colonial Hgls, VA 23634

CASH In! Free PatenlMarketing  information,
Imernationally Known Consuliant. 1-800-L8-NVENT

REGISTERED PATENT AGENT Laurence Shaw, Ph.D.
(Phiymaca) Technical and non-lachnical products. Reason-
able ralas. BOT-27T-4005

PATENT SEARCHES

FIMD out if your ides can be palentsd belors you spend
thousands of dollars on the actual filmg. Our aflordable,
professonally conducted search at the ULS. Patent Offica
could save you masnay and disappamimant later. Absolutely
i obll getion in requesting details from PatentFisders, Suils
185, Masl Stop 20, 3220 M Strest. NW. Washington, D.C
20007

ACCUSEARCH Specializes in Thorough, Prompt, Ines-
pensive Faten? Searches 1-800-999-5408.

NEED TECHNICAL ADVICE? Expenonced angineer avail-
able for comsultation, (T18) 779-5061. Fax-{T18) E72-7394
Tomcat Technical Services, 5815 47ih Avenue, Suste 2L
Woodside. NY 11377

VALUABLE Marketing and Inwentan Prolection TACTICS
PATENT ATTORMEYS DON'T WANT YOU TO KNOW, Guar-
amised 5400 RoMark Inc., Box TEOOT, Atlanta GA 30358-
10T

INVENTIONS WANTED

INVENTORS! Call IMPAC for lree infarmation package
USACanada: 1-500-225-5800 (34 Hours').

INVENTORS! ¥ our firsl stap is imporiant For Froe advice,
masz.

INVENTDRS: Call TLCI for fres information 1-B00-868-
7200 24 hoursday - USACanada

99 BUYS New Color TV or VOR wremote, Wholesale
clubmambars only. Free membership application. TS, Box
0430, Skokia, IL GOOTE, (T0E) 674-TH08

CLOSEQUT Jewelry & Crafl Supplies. (Catalog 25¢)
Roussals. 107-1631 Dow, Ardington, MA 02174-7199

SUBWHOLESALERS Cawiog, 5000 fems. no minsmum
onger. Bend §15.00 (credited). Dnses, Box 114PR, Daylan, 1N
A79d1 . Information 5100

BARGAIN bocks' Frea list! Decono Limited, Box 20315,
Rang, NV E3515

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

HEW ACTIVE HAMES! GUARANTEEDHOTLINE OPPOR-
TUNITY SEEKERS 200/510. 500S15; 1000825, Immediate
Shipmenl. Mixed Stales. FREE MONEY MAKING REPORT
That You Can Print And Sell. Advon, Orawer B2, Shelley, ID
BIITE. VisaMCAmex 1-800-992.3866

BEWARE OF IMITATIONS! You get whal you pay for! High
auality madling lists AM categonss Compularized rip code
ordwr, Popl-shick iabets. Guarantesd debvesable! GUALITY
WORKS, INC., 215 E. 15, Peila, L& 50219

NEW NAMES DAILY! Firs! order “TRIPLED FREE! SAME
DAY BHIPMENTT Adhesive labels. Eager opporiunity seek-
ers, 2O0VES: SO0/SE; 1000515, 20000824, 5000:549; 10,000
592, Othar Lists Available. LIST-MASTERS, Box 425-8A. M1
Sinal, NY 11786 Visa/MCCOD ordars call B00-356-8664

ACTIVE NEW OPPOATUNIST HAMES! GUARANTEED!
FAST DELIVERY! MIXED STATES! 200:810; S00515; 1000/
$25. DEALER'S CO-0P, BOX 526-PM, GRIFFITH, N 456318,
1-000-HF2-5405.

MAILING LEST Proewn Mailorder Buyers. Names Less
Than 90 Daya Old, Sand §9.00 Plus SASE in° Gilbert Oiriaz.
P.0. Box 1603M, Baylown, Tewss TTEES

INVENTORS: |1 you have an invention lor sale or heense,
wrila for free booklel saplaning how we can halp you
Kaessler Sales Corp.. C-5-IW. Fremont. Ohio 43420,

REAL ESTATE & FARMS

NORTHERN IDAHO. 5-10-20 ACRES. Boautitul Norhwest
forest and lake couniry. Hunting, fishing, recreation, refine-
mant Hundreds of parcels. Easy larma. FREE brochure,
photos. HATIOMAL ASSOCIATED PROPEATIES, 1111-ME
Sharman, Cosur d Alensa, |daho B3814. [208) B6E-8161.

MAKE Rubber Stamps. Highly Profitable. Free details
Stamper, POE 23809 (GM), AX Tampa, FL 33622

PRINTED envelopes as low as $15ihousand. Free Caia-
log. Save money, make money, Dealers wanbed. Associates,
mm. Dept. POO7, East Liverpoal, OH 43520, (216) 386-

REAL ESTATE FOR SALE. . Hunting & lshing retroats,
laka & river camps, ol fypes of wilderness properies . Call
or wrile for our NEW FREE CATALOG showcasing thou-
aands of resl sslale values nabonwide! UNITED MATIONAL
REAL ESTATE, 4700-PM Balleview, Kansas City, MO 8£112
Ph: Toll Fres: 1-800-099-1020.

PRINTING PRESSES, TUBBER STAMP
OUTFITS

RUBBER stamp supply calalog. §1.00 deductible first
order. Star Gtamp, 1720 N, Marshiield, Chicago, G0622

LAND Kingman Anzona, Ocals Florida, Fort Garland
Colorado ama. Acrettes for homes or molsies. Zers down
from $58'Month. Free 1-800-521-43%6 Write: Land. P.O. Box
J1SPM. Blanca, Colorado 81133

LOW INTEREST loans and grants Buy, build or expand
your larm ranch or buesinedss. Full delails of programs $5.00
MJE. P.O. Bax 522521 Mismi, FL 13152-2521

GOVERNMENT HOMES trom §1 |U repair], Delinguent tax
property. Repossesssons. Your men (1) B05-BAT-BO00 Exi
GH-20024 for curment repa fist

TYPE and supplies. 100 page catalog. 52 00 decuctible
first order. Acma Type. 1720 M. Marshfissd, Chicago, 60822

BARCO Type Founders Type and Aubber Stamps caia-
logue. Mail £2 00 refundable on firsl order. P.O. Box 1011,
Bansenville, 50106

PRINTING Presses, new and used supples. List §1.000
Tumbaugh Prinlers Supply, Mechanicsbang, Peanna 17055

TYPE for panting and stamps. Calalag 52 00 deductibia
CQuaker City Type, AD. 3, Box 134, Honeybrook. PA 19344

GOVERMMENT LAND QPEN TO CLAM, 20 to 40 aore
lacations avidlabbe for 820 gowvernment fes in Alagka, Anzo-
na, Arkansas, California. Colorads, Floride, ldaho, Lovisi-
ana, Misssssippi, Montana MNevada, Mew Mexico, Oregon,
Utah, Wyoming For complate instructions. magps. ling
forms and telaphane hedpline sand $20. os for more informa-
tion sand 3. Public Lands Title, P .0 B 2345-X, Por) Angales,
WA 08362

INVENTOR'S  Dodi-Youwrsell Call  1-800-U-PATENT
Educational Consullation, Mabterials, Searches. B4 PST.
Tu-Sal 2 DMsin.

FOR Product Devalopmant and Patent Assistance. call
Davison & Associates. Froe information. 1-800-87 78382

REPOSSESSED VA & HUD HOMES available from gov-
ernmeni from §1 wilthout credil check. ¥ou repair, Also tax
delingquend forackosures Call (B05) BB2-T555 Ext, H-1706 for
repo list your area.

PATENTS. Wm. Scott Aamsey, 5253 Evan Star. Columbia,
MED 21044

INVENTIONS Needed For Magr Mall Store “NEW
PRODUCT SHOWCASE™, 1-800-34T-5157

INVENTORS: Free inlormation on offering your invention
for sale. Kesstor Sales Corporation, G-5-Fl, Framont, Ohio
43400,

UNCERTAINT Confused? HAVE PEACE OF MIND, Got
euclusive new book. “Managing Your Invenbion.” §11.85
Enclusive sat, three tapes “Protecting Your Invention.
525,85 1500 companies reques! invenlgns. IMIMS Inc., 104
E. Wisconsin Ave, Neenah, Wisconsin 54056 [414) 725
1297.
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BUY IT WHOLESALE

GIFT SHOPPING

PERSONALITED TOTE BAG. Rod or navy. Your firsi name
embrodered. Greal for kids. Bag mpasuras 14x13x4

$12.95 plus §1.00 58H BuretSmith Company, 1943 Swnmy
Crest Drive. Unil 123-P, Fullerton, Calflornia 82635

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewslry, Gold Teeth. Rings,
Duarnonds, Walches. Sitver. Platinum. Mail Articles Today.
Frea gift with information. Chicago Gold & Precsous Meatals,
10 Soulh ‘Wabash, Depi 7548, Chicago. 60600

TAKE HO CHANCES, Daal with cldest, most reliable firm
i old gold business, Established in 1934. We buy Gald,
Silver, Platinum, Diamonds. Highest Cash. Free Informs-
tian: Fods Industries, 20-A East Madison, Chicago 60602

BELTS, Buckies, Hat Tacs, Jewslry, More. Complete line
fasi sellers. Big Profits. Complete dealer se! up Golor
catalog 51,00 Anchor, Box 3358-PMA, Norih Prowoence, Al
o291

BUYING Gald, sibver, forkiift contacts. silver solder, gald
and sibeer coons. GF., RGP, gold plated alectronic scrap
and syeglass irames. 7L Rafiners, 852 Myrthe 51.. Elizabeth,
N 07202, 201-353-5048.

VACULUM CLEAMERS “[ascount Prices” New Rainbow
£509.95 Mirby, Filler Quesn, Tr-Star, Panasonic, Dataits:
ABC Vacuum Warehouss, 6720 Bumel-PM, Austin, Toxas
TATST, (512} 458-TE43

EARN MOMEY salling Gold and costume pewelry, rings,
watches-Buy Direct 130% Below Retail. Catslog $1.00.
Anka-PM, 40 Froovway Drive, Cranston. Al 02820

400,000 BARGAING Below Wholesale. Many Fres! Liqui-
dabions . .. Closeguts . Job Lots . Single Samples. Fres
Details. Bargainhuntars Opportunites. Box 1400-A. Holland,
Michigan 48422

FIND Olg Caing, Jewslry, Gold Nuggets. New Paiented
Revolutiohary Device. Free Catalog Gardiner Electronics,
J131W. N, 35th Ave., Suite K, Phoanix, AZ 85017

PROFITABLE OCOUPATIONS
PLASTERCRAFT Profitable Home Busiress 3000

Moids Available. Details. Lynnattn, 62515 Menpark, Mentar,
Ohig 44060,

{Continuesd on nexi pags)



PROFITABLE OOCUPATIONS

FREE information Starer & Allemator Febuwilding. Box
422 Seymour, TN 3TEGS

Fﬂ Brochares. Rapair Air Conditioning, Redrigeraiion.
Heatwg, full instructions. Dooloo, Inc., 11252
-Bmmw Dallas, TX 75229,

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Earm
wpkly commissions showing our exciting ine of Calendars.
Pens and other popular Advertising Gifts. Prompt personal
service from AAA-1 fiom, Our 83nd yaor. No experience
necessary. Mo invesiment or Collections, Sat yowr own
hours. Full Time Polentall Write 0. Fschard Lowe
NEWTON MANUFACTURING COMPANY, Dept MK19G04
Mewion, lowa 50208 515-T92-4338.

MANUFACTURER of exclusive alecironic product nesds
salesman.  Patrick Koltay, 4498 43h S0 MNodh, S0
Patarsburg, FL 33705%

BUSINESS OPPORTUNITIES

IMPORT-Expor! opportnily, proditabée world-wide, mail
order business trom home, without cagatal, We ship plan lor
nia rak examination. Experienca unnacassary. Free Report
Mellinger, Dapt. KZT03. Woodland Hills. Calitornia 91367

#1 MONEY Maker Spane Tima! Mo salling! No imweniony|
Publicly documented income to 520,000 in saven woaks!
Frie audio casseiie and report reveal evarything | Winie: Rleal
Money. 206-KPM Morth Signal, Ogai, CA 93023

GUARANTEED! $£1.00 Pound from “Junked” Tires
{Slamped appreciated). La Valleys-286PM, Oxford, FL 32884

$235 DALY “CHROME PLATING™ Aulo Pars. Motorocy-
cles, inexpensive, sasy, (Frea) information: Chroma Plating,
Box Z285, Waldorf, Maryland 20604

MAKE Rubber Stamps. Highly Profitable. Free dedails.
Starnper. POB 22809 (GC). Tampa, FL 33622

LET The Governmeni Finance your small bussness
Granisioans to $500.000. Free recorded message: TOT-4458-
BE00. (KZ3)

LEARN o Cloan/Repair Fax Machines. Huge new markel’
Earn S85hour. No expersence necessary. Free details call
1-800-537-0588 of write 1o Viejo Publications, 5329
Fountain Avenue Depl PMFX Los Angebas, Calidornia
90029,

FREEDCM! PRESTIGE! SECLURITY! INSCOVER OVER 500
profitable home businesses. Easy siarting Success awalts
you. ACT MOW. Send only 5665 SATISFACTION GUARAN-
TEED, AL Diffusion, 3463 Stale Streat Suile 543N, Santa
Barbara, CA 83105

$40,000 ON "9 ACRE| New Hydroponics - inexpensieg,
pleasant, practicall Free iMormation. Aobin's, Box 1214,
Frankiin, TN 37065-1214

525,000 MONTHLY Taking Pholographs at Homa! Work
anly 5 Hours Weakly! Call recorded message; (33) A74-
155

LEARN Sewing Machine FRepainng Men, Wamen
Luerative Profits. Gressiin Corespondence School. Box
5184, Spancer. lowa 51301

$1,000°5 POSSIBLE. FREE. Stamgeed envelope. Progress,
Bax 93248, Los Angales, CA 80063

VENDING MACHINES, Mo seiling. Foutes &arm amazing
profits. “Big Calalogue FREE - Parkway Corporation, 1930
PMEB Oresnageing Drive, Timonmum, Maryland 21083

$200 - 5500 weekly—AT HOME! Mo gimmicks - Details
FREE! Homeworkers-B, Box 32357, PBG. FL 33420

S578 Daily Recycling Cataiylic Convertors 71 Do H! Details:
Ascycler, 2267 Eaxt B840 South, Bandy, Uitah BS097

$300.00 PER DAY for MALING LETTERS! Details FREE!
Moneymakers’B, Box 32368, Palm Beach Gardens, FL
A3

MEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%
PROFIT. Free information. Growbiz, Box 306-M3. Seminary,
M5 3479

ALUMINUM SCRAP - Recycle Yoursall - MAKE UP TO
$25.00/POUND| FREE indormation: indusinal - PM331, Box
127, Alasandria Bay, New York 13607

OWN YOUR OWN Amasang Concept 300 Phone Line! Ouwr
messapge centar handies all calls leaving you free o markel
sansational programa part-time. Free selup! Huge prolits via
$10/calis. Sneak previes UNCoMMOoN dial 1-900-
430-8253, Write: Phonaflink. Box 801. Southsastermn, PA
15359

TAKE PICTURES for profit. Cemera Veniures, Bax 771,
Lamar, GO 81052

CISTRAIBUTORS nesdsd now. Huge martks immune o
adverse EconoMmet  cofdlibona  Cal o )
extenmion 3171 52 00minute.

MAILORDER Books 1.000% Profit. Selecico, Box 1140,
Clearwaler, FL 34817

§500.00 FROM OME SACK CEMENT! FREE Ficture Proof
BRINCO, Bou 1052-M, Hesperia, CA &X4E

HOME Assermbly Work Available! Guaranteed Ensy Mon-
#y! Free Datails! Homeworker, Box 520, Danville. NH 03818

§1804 MONTHLY Buysell used cars (spare-tirme) FREE
Dwetaits. Auboret, 50T Oak Orive, Frisndswood, TX 77546

BIG PROFITS! REPAIRING WINDSHIELDS and plate
glass. 570,000 yearky. Call 1-800-441-4527 for FREE details
Glass Technology. Inc.. Dept 3P, 434 Tumer Or., Durango.
CO g3

ASSEMBLE PRODUCTS AT HOME. Many opportunities
payng High Weakly Prolis presantly avsilable withou
investmant. Write: Businesses-B, Box 2008, Baldwin, Kaw
York 11510-2008

MAKE $50°HRA WORKING EVENINGS OR WEEKENDS i
your own electronics business. Send for fres facts MUEP
Industry, Box 531, Bronax, NY 104810208

14947 HONG KONG-TAIWAN Products Chasd. Smisll lots
Soene samples fres. Harbor, Boa 1719PM3. Yuba City. CA
S5882

BATHTUB AEGLAZING, product sales, servics and irain-
ing. Call Unigue Coatings Gorp. (404) 945-0072

539200 From Sguare Fool Plywood [Huge Demand)
nm.ng Proof  §1.00 |t srndatie) Woodwan,

BECOME A REAL ESTATE APPRAISER. HOME STUDY.
FREE LITERATURE. S00-3462-T070 DEPT. RC127.

DMSCOVER BUCCESS SECRETS of network murksfing
milionaires’ FREE saciting repor. Boysso, 2315E Seowel,
Penngayuken. M 08110

HBGH Profits With Custom T-Shirts And Caps. Transfer
machines, supplies Press, POB 22809 (GC). Tampa, FL
ik kel

$12.750 plus monthly, from gowernment Surflus ssizurnes.
510,95 Hallen, 453 W. Wabansia, Chicago. llinois G0635

MAIL ORDER BOMANZA seling books Made S300.000
last year. Siep-by-step plan. HPC-1, Box 3870, Torrance, CA
005 10-5558

“RIONEY * Lucrative! (Free Bookled). Sources,
Ph-3 Box 291333, Davie, FL 33329

. Miaas, 02324-2700

GET RICH!! Secret law smashes debis—brings Cash,
Credit® FREE report!! WealthkitB, Box 32398, PBG, FL
33420

BIG MONEY REPAIRING AUTO WINDSHIELDS. Supplias
and information. Grubbs Glass Paich, P.O. Box 243,
Monticello, AR T1655 1-800-86%-2213

AMATING Sparetime Monoymaker| Mo Selling! Write:
Sunshina, 2265 Kooshay Boulevard, PM391, Coos Bay,
COregon 97420

FORMICA: Repair Bumed and Damaged Countenops
WITHOUT REPLACEMENT! Quick, sasy 1o S6500:day.
Change Counteriop Colors WITHOUT REMODELING! De-
tails FREE! 206/256-9742 Write today 1o Renew-All, Box
GR00PC, Vancouver, WA DB6EE

FREE information, Start and operate your own profitable
homa busingss. Associmies, 295 Van Polt Awe. Staten
|slard, New Yark 10303

THE ART OF FIBERGLASS MOLDMAKING. Everything
you need 1o know 1o estatdish mass production
in your own garage. Send 5795 o; Enterprse, POB 148,
Marguez, Texas 7665

POWERFUL guide details proven lechnigue lo become
Sell Made Millionaire! Fres Detasls. impulse, 704 Cinder Rd
Deptl. PMI0, Edison. N D8R0,

SUCCESSFUL HOME Free Deialls
Whitney, §18-168Aw. N.W,, Calgary AB. T2M DK3

GOVERMMENT Guamantesd Taz Free Lottery Opporiunt-
tin. Limited number of Bumness Franchises available
Detalts $800. MG Loker Franchise Comgpany, AR 1
Branciion, Cntara, Canada NOB tLO

YOUR OWN BUSINESS WITHOUT CAPITAL INVEST-
BENTH £7.000 - S12000'month. Compleie instrechions
520,00, "MEGABUX", P.O. Box 1245, Station "B, Oshawa,
Onitario. Canada L1J 521

$1,000 WEEKLY AIR TOOL REPAIRING, Instructions,
Paris and Tools Wholssale. Free Details Box 534, Wichila
Falis. TX TE304

OPERATE HOME BABY SHOE Bronzing business. Poten-
1wl unismited! Kits. Supplies, Siore Displays. FREE informa-
tion. 1-B00-635-3431.

VINYL'S wheve the money ia! Prolessionally repasr, recol-
of hurnilure. Quich. easy. Two §20 jobs a day sams you
£1.000 a month Homes, cars, offices resiauranis. Slan
aarning in a biw days Delails free VP, 2007 Monbross.
Chicago 60618,

MAKE Cash Rocyching 8500 SASE. Emil Fritsch, 12702
Hatchez Ave., Savage, MN 55378

OPPORTUNITY plus information! B0 reports’ Send $5.00
cash or money order to WTELEC, 305 E Mapandlie
‘Westmant. IL 60555

FLAT ROOF MAINTENANCE SERVICE BUSINESS. Gigar-
g commercial. indusinial unapped market exists eveny-
whom' inferesting. suciting, huge peofits, quick growth
Instant ground floor low cost slariup. Amarican Interply
Corp, P.O. Bax 1500, Plaasan] Valley, MY, 12560

35,000 MONTHLY Hetwork Marketing 60 Doy DOUBLE
MONEY BACK GUARANTEE BETTER BUSINESS BUREAU
3O5-E26-EB08 Fush 366, Dwtails 5 00 10° Metwork Maskeing,
4053 Mica Tradl, Eagan. MN 55122

MANKE YOUR DREAM COME TRUE. EARN S50.000 YEAR-
LY REPAIFING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM, CALL TOLL FREE 1-500-§26-8523 [US
CAMNADA] OR WRITE: THE OLASS MECHANIX INC.. 10170
NW 4TTH 5T., SUNRISE. FL 33281

PLANO TUNING Acadamy, 12717TM Garmania, Alerander,
AR T2002. Tuning, Repairng, Rabuilding

$87.500 yearly “hidden” in your compuber? Yes! (Fres)
report: Simpson, 10PM. Battle Ground, Washingion RB&04-
0a1g

MAKE BiG MOMEY AEPAIRING WINDSHIELDS AND plaie
glass! Uip to §75,000 yearly! Call TOLL-FREE USA & Canada
1-800-X21-2597 lor valuable demonsiration videa and FREE
repol. Gias-Weld Systerns, Box 8755-D, Bend, OR 97708

RECYCLE METALS. NO, NOT BEER CANS! Easy 3458
weekly! Frea information. Recycher, Baox 1214, Franklin,
TN IT065-1214

$400 dadly recyching “Free Tirea? ' Yes' [Free) information
Winans, TT1PM, Battle Ground, Washsngion S8604-0771

5000 plus monihly from government's besi kapl maney
making secrel, the dsability consullanl Free booklel. 303
TEE-1111.

FANTASTIC IMPORT-EXPORT OPPORTUNITY! Cur corm-
plete manual tells 0l Supplser diseciory included $4.00.
TAVCO, 2540 Banner, Titin, OH 44883,

START A Millszn Doltar mail order business. We drop-shig
2855 best salling products. Lowes! below wholesale prices.
Imimadiate dolivary. Spectacular homa business opportn-
ty. Free Book SMC. 9401 De Soto Avenus, Dept 20-27,
Chatawarth, CA 8131 1-40591

$4.000 WEEKLY hedping Uniled States government. Mo
experence. DETAILS 1-813-620-5473

AUTO BATTERY RECONDITIOMING! (EASYIL EARM
HUNDREDSS WEEKLY!! THADE “SECRETS" REVEALED!
(FREE) INFORMATION! BATTERY OUTLET, BOX J300PM
HICKORY, N.C. 28603-3300.

MAKE High Profil. Hot Selling Licenss Plales, Segna

HYDRAULIC JACK AEPAIR MANUAL. CATALOG $10000.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TREI0-4157

Vacumagic, POB 24968 [GC), Tampa, FL 33623

BUMPERSTICKER Printer. Cheap, simpée. portabla. Free
details. Bumper, POB 22791 (GC), Tampa, FL 33622

AVOHD “business opporunity” Iraps. Send S586 fo.
Lamphighter, 103 Publishing. P.O. Box 1548, Oxtord, MS
38655

MOMEY making home business free details. Williams
Place J-2-80. 3683 Jeffarson. Kanzas City, MO 84111

HOMEWORKERS needed by 180 companies!
%2 Drakesione Box 14428-B8, Oklahoma City, O 73113

YES you do want ia call this numbes. Exciling dotails
sbout an income oppartunity of the 80'LS02-184-3410

FASTEST way to make money 340 Billion indusiry. Finan-
cial Security. Mo Gimmicks, No Rizk. Proven Sucoess! Fres
information. USA Publishing. Box 327, Churchwille, MD
21028

MAKE A "Killmg!~ Exper reveals 14 businesses ready lo
explode! Free Report “BizWiz~, 2331-M3 Monigomery.
Cardiff, CA 92007,

JOIN US. Fecewe £24000.00 m cash! Free details:

Concepls. 409€ 2nd Avenue West, Kindersley, 3K, S0L 150,
Canada

PLAND Tuning quickly iearned wilh homea study courses.
Diploma granted. American Tuning School. 17050 Telfer
Duive, Morgan Hill, Calif. 95037

PROFITABLE Gold Foil Prnler, Pemsonalize business
cards, pencils, malches. Free details. Gold, POB 24686 (GC.)
Tampa, FL 33623

[Continued on next page)
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BUSINESS OPPORTUNITIES
{Gontinued trom preceding page)

FANANCIAL Securty Dstributorships. Uinigue Nutritional

Producia Entreprensurs, Box 2068, Montrose. Colorado
B 4022068

EABY Money! Gresi pay® Opporiunity's knocking! Com-
plete instructions. $1495 QUALITY WORKS, INC., 215 E,
15t Pedla 1A 50219

EARN $500 WEEKLY MAILING LETTERS. Free Dotass
Omega, Box 4300-4, Wast Covina. CA 31791

SEMSIBLE HOME MAIL DRDER SYSTEM YOU PROFIT
TWICE DETAILS §1. + SABE, Ayers Imporl Expor, 2508
Lake Michigan, El Paso, Texas 7936

$300 A DAY People call you io order opportunity publica-
tions, BOO-S34-8852, #J29779,

READ Books for pay! No. axp. Call 1-200-847-TBTE (50 .99
minj or Write: PASE - AAEZ, 161 Lincolnway, North Aurora,
IL BOS42

FUND RAISING MANUAL For Profil or Fun Send 55.00.
INTERHATIONAL PROMOTIONS, 55298 So. Cheyenne
Loop Ad.. Tecoma, WA 98400

AS SEEM on TV, Earn & good manihly ncome
FHA morrgage refunds. Only Saricds inguiries P §00-
THREE4)

PROFITABLE home business. Low investmen!. Free lilera-
fure. Joppson, P.O. Box £, Sugar City, ID 83444

SUCCESSFUL CAREER iN MAILORDER| Learn from the
pros. Free infarmation. Consumer World, PO, Box 867,
Hainespon., M.l 08038

EASY Businass, Eamn §1,000's Weakly. Free datails. Write
or send stamped addressed orvelope: Toddco. 4218 W,
Dlive Avanus, Burband, CA 51505

£10,000.00 MONTHLY TAKING PHOTOS AT HOME! Mo
Experience. Photopro, 21839 Avalon #199M, Carson, CA
Q0745 (213) S48-0957 [Fecoeded Details)

FREE Exciting Profitable Mailorder Opportunities Cata-
log: Aandallca, 18 Oakes, San Laandro, CA G4577

HOME MARLORDER BOOK BUSINESS. Stan profitanis
business withaul axperence. Free repor! Mascor 18, Box
B8, Silver Spang, MD 20907

START YOUR DREAM! 7 p home busi Ae-

EARN EXTRA INCOME pari tsme Be your own bosa
Recorded message. 1-800-299-1125

GET PAID TO WATCH T.V. Ravolutionary new mathod.
Frea 24 houwr Asconsed Message call (301) G3IT-5168

wesk $200 per wsskond hones!, send §3.95 II:H.IH.FF{I.
Box 186, Paw Paw, M 40079

FREE DEMO VIDED shows amaring new. easy-lo-use
Eystam for engraving/candng any custom design on wood,
glass. metal, ceramics, atone, porcalsin, bone and mos!
other surtsces. Call Paragrave Corporation 1obi-iree al (B00)
G26-T15 or (B01) 225-8300

MILLIONAIRE Mailorder Expert Roweals Money-Making
Secrets. Fres, exciting hour cassetin- Mol Powess, No
Holtywood, Cadifornia 51608

sulls Guaranieed. Free dﬂm Green Mouniasmn S-nlu.. 2920
South 450 East. Dept. 103, Bountitul, Utah 84010

MAKE 515000 MOMNWTHLY! Easy! Mo Investment
MeDowell, Box 5529-A, Diamond Bar, CA §1765

FINANCIAL mdependence star irom homs. Send stamp.
Acom Enterprises, 10044 Adama, Suite 358-A. Hunbinglon
Baach, CA 46

“1-800" PAY-PER-CALL phone numbaers for lease Only
£25month. Operate spare-time from homa with only a
louch-lorme phona. blake $15000/month. Call 1-500-654-
4040 Ex1. 28 (52 D¥minuba)

MEVER CHANGE OIL AGAIN MNew Filtering Technology,
Daalers Wanted Antail $555 Plus MLM Commessions 213~
L e ]

MARIME Surveyors needed nalionwide Eam hundreds
jper day part time. Complete manual $85, Details 55 LSASE.
Surveyors, Box 218, Panlield, Mew York 14528

DO YOU wanl success in your own home business 7 Free
informaticn.  Wedls Publishing. 2511-B1 North Ousen.
Kinston, NC 2850

MAILORDER OPPORTUNITY; Start profilable home busi-
ness without axperence of capital. Inlormation fres Mail
Order Associates, Dept. T54, Montvale, NJ 07645

CREATE YOUR OWN EMPIRE. I'l send you asy to lallow
instructions on how you o0 can starl your own profiable
Mail Orcder Business. Send $5.00 plus $1.00 58H o0 DL
Enterprises. 2308 Oddie Bied., Sude 322, Depl. PM2. Sparks.
WV 83431

MAKE 5500+ DAILY 1N HOME-BASED MAILORDER! |
have, 14 yoars steady. You can 100, Free proof: Kuhnemun,
1001-F 1dth, Cody, WY B2414

FREE information turning punk 1o dollars. J. P. Saies. Box
95062, Oxclahoma City, Dkla 73143

BATHTUBTILE FORMICA REFINISHING. Compiste high
profit psckage. Fnancing, (214) 522-5587, extension 410,

MAKE HOMEMADE BOOMLETS. I'vo sarned $187.000
with ming Free inlommation. Falcon, PO Box 5320,
Sewvienvlle, TH 37E64

FINANCE your newenisting business  Government
grants/toans. Datests, §2.00 (REFUMDABLE) FedFunads, Box
S00THE-PM. San Diego. California 92160,

HIGH Prolits With Custom T-Shirts And Caps. Transfer
machines, aupphes. Press, POB 22008 (GG), Tampa, FL
33623

$235 DALY “CHROME PLATING™ Aulo Parts, Motorcy-
cles, inoxpenseve, Easy. (Fres) information. Chrome, Dept. &,
Box 2285, Waldord, Maryland 2060s

NETWORK Marketing, High Esrming Potontial, Frae Info.,
KMEG, Box 2027, Westleaid, MA 01085-2027

CHAIN LETTERS - PYRAMIDS _ Profitable? .. LEGAL? ...
FREE iiteraturel Androw Willlams, Bom 7445, Fort Worth, T)
™I

BEEKEEPING EQUIPMENT Fres Catalog. Bas Farm,
Route 1 Depl. 77, Moravian Falls, NC 28654

GROW Hair 4 months. New Discovery! Box 1213-C, Makasi
1298, Prillippinas.

HARPECES Save § Write Parry King, 2730 Octawia St
San Francisco, CA #4123

OF INTEREST TO ALL

INDEPENDENCE wilh THE KEYS TO WEALTH. Free Gift,
Free Datails. Mark Gordon, 1454 Hoags Cormers Road,
Massau MY 12123

LOTTD BREAKTHROUWGH finds baal numbers. Free infos-
matian Perrna, Box 1721, Auburm, NY 13021

EASIEST BUSINESS OMN EAATH. Proven step by step
instructions. Tremendous profits Free Honzon, 327
Hinchman Avenue, Suife |, Charmy Hill, New Jersey 08002

INCOME DISCOVERY! Famous PROD scienbist nveals
high-income discoweries anyone can use (o achieve waarih.
Free Facts: First Edition, 9942 Kennerly Center, Depl. 450,
5L Louls, Missourl E3128

MAKE MILLIONS! WRITE: THOMAS INC, 58061
PLAINVIEW DRIVE.. FWA, 1N 35525

£35 HR. Sharpening business. home-hased. Easy! Low
Cost. Free Roport. Maraine, WaT4 Hwy, 67, Saam Cloud, Wi
53079

SELF Employment Fiches. Write: Success-PM331, Box
586, Ellicoll, CHy, MD 21043

"NO-MONSENSE" WAY TO $500 A DAY! . Sand SASE. -
ARG Enerprises, Box 5024, Sugarioat, California 2386

“BEAT the RECESSION" starf your own COMMERCLAL
OFFICE CLEANING SERVICE. For, “How To" Booklel send
51600 1o: Batchelder, Bon 130284, Sunrise, Fla. 33313

15,000 PRODUCTS Asian Faciories, Lowest prices. Daal
direct. Free Report JHC. Depl PM 381, 211 Maidl At
Simking Spering, PA 19608

BiG 55335 n home business. Easy and profilable Full
trainéng and support, 508-486-9740 (recorded message).

ADVERTISE from in 550 Magarines. §5.00. Directory, Box
114 Atlanta. Georgia 30301

BEAT THE RECESSION Be Your Own Boss, 80+ Provan
Eﬂinm sysberns. Send (LSASE). EMDE, Box 39424, Mpls.,
M 554739

WIN LOTTO! Amarzing bookiel reveals how o imerprel
your dreams inlo winning numbers, 5500, MIB Press. P.O
Box 522521, Miami, FL 33152-2521

PROFITABLE Cold Foil Prinler. Personilize bussness
candy, pencis, malches Fres delslls. Gald, POB 24988 (GG),
Tampa, FL 33623

GET THE FACTS! Experi shows which opporiunity offers
will make you Aich! Fres Detais: MEDCD, 8324 Fallrivar,
Sacramenio, CA 35824

MAKE 5750000 Mext Weekpnd ch, B
McKinney Publishing. 3301 FM1417 #1212, Sherman, Texas
TEOS0

$65,000 YEARLY RECYCLING GOLD'SILVERT Yea! Fras
prool. Sitvaramiths. 723-P, Dwsion. Preladelphia 19111
4322

WiN THE LOTTERY! “Frve” Mew Games. Simple Instruc-
tions. §5.00, Cavey, 3333 Mimosa Drive, Mashville, TH 37211
MAKE BIG MONEY on Gowernment Surplus. Booklet

shows how. 5300, Gi Place, 2601 Bpruce. Bakersheld, GA
a3m

HOME BUSINESS MAIL ORDER SUCCESS BOOK. De-
tais. Homanza DistributingPM3S1. PO Box 147,
Watertown, 50 57201

JOB LOSTI Start your own HOME BUSINESS. Send 58,00
INTERNATIONAL PROMOTIONS, 55298 5o Cheyenne
Loop Rd., Tecoma, WA 38409

EXCLUSIVE MAILORDER OPPORTUNITY! Established!
firm, 3000+ products. No experance or capital required
Orop shipping available FREE INFORMATION! Midar
Marketing Inc., Box 13378, Saull 5% Marie, I 43783-1337
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EM0-3500 WEEKLY assermtdly, clerical
TET2A Broadway, Tucson, AZ 85710

THINK Maonesy - Make Millions! Learm Free Detads
VIACADE, P.0. Box 141, Butier, b 07405

ADVERTESE FREE in 2.300 Magazines, Newspapers, Aa-
din, Television §595; Directory, Box 14107DA, Jackson, MS
5238

MEED MORE MOMNEYT Which products sall lastest wilh
thw least compehition? How do you establish your own in-
moaite business and run it & your own pace? Send 524,00
{Mongy Order} fo. Lion Enderprises. Dept. 78, 1134 Crans G,
S 216, Menla Park, C# BA0EE Nowt

Homawar,

GREATEST ECONOMIC FORECASTER EVER! SECRET
CHART. Discowersd in 1900, Suitable for framing. Sand 20
Box 858, Lynden, Washinglon SB264

FREE PRIVACY CATALDG. Cash income opportunities
Hiding assats. Secrot ioans MNaw identity. Eden, Box B410-
PG, Fountain Valey, CA 92728,

OSHKOSH B'Gosh clothing for the whods family. Al sizes
manufsciured. Low Prices. Also featunng ower 100 unbgus
radiroad novelties. For catsdogs, send 52 to: The Depat, Dept.
13, Sulivan, Il 61951

EMERGENCY SURVIVAL PACKS. Ba Propared. Fres Lil-
erature CO Enerprises, P.O. Box 383-P, Csage Beach, MO

ARPLANE TRAVELERS . Mow fo siop Almplane Ear
Pain. Gend 5200 (LSASE) .... Maldon Enterprises, 398
Clarendon Place-PM3, Qvange, M.J. OTDS50

CLASSIFIED ADVER-
TISHG", Thes infarmative 24-Page Boakiet Will Show You
The Do's And Don'ts of Clessifed Advartising and How Yoo
Can Make |t Werk For You. So Order Today, Only §1. ﬂlﬁn

You'll Hecene A 5200 Couptn Wi Your First
Cirder, Sand To: POPULAR

S0 250 W, 35th Sireet, Mew York, NY 10019

DAUG SEITURES! Ddri cheap Cars, houses, compuiars,
furpitisre. Seizuned, Box 4308-A, Wesi Covina, CA 91791,

GOVERMMENT Surplus at Fraction of Cost. Report islls
how and where to buy. Direclory of Surplus Depats, $1.00.
Parans Compary, E4T38 Woodlawn Dr., Loganwilbs, Wi

“HOW TO BUY GOVERMMENT SEZED AND SURPLUS
VEMICLES, EQUIPMIENT, AND LAND®, Complite guide.
Satisfaction guaranioed, $14.95 Jacobs, PO, Box 293178,
Lewisville, TK TH029



FINANCAL

REPAIRS & SERVICES

LOWANS BY MAIL
—

mmum NO UPFRONT FEES. FINC
OF PAST! 1000 MONEY BACK IF

REPAIR YOUR CREDIT RATING! . Plus fill your bank
account with Cash! For Free Detaiss, Write: 5 F_ Financial,
Dapt. C, P.O Box 26, Staniay, 1D 83278

MNEED Cash $500.00 To §50,000.007 Debi Consoboation?
Major Bank Credit Cards? “Instant Credit” Obtained By Masd
- §3.800.00 Credil Line, No Co-Signers. No Credit Check!
Free Information Write: Mational Credit, P.O. Box 1108,
Ozark, AL J8361-1105, of call 24 hours (205) T74-3304. Cradit
exi: PMOE.

MOMEY Problema? Free Book describes Loans, Cash,
Gowsrmnmant Grants, other banefis. avallable to indriduals
Write: Associstes-AX, Box 3008, Baldwin, New Yok 11510
2008

BEST Rales, Lt Hationally Available Credd Cards, $3,00
SASE Twinstar, Box 28-AC01, Buftalo, Now York 14218

APPLIANCE TROUBLE SHOOTING DEVICE - UNBELIEV-
ABLE WORK SAVER - INSTRUCTIONS AND WIRING KIT
§4.00 - PRECISION SERVICES, P.0. BOX 708, LULING, LA
o7

ERASE BAD CREDNT _ Plus earn THOUSANDS! For FREE
DETAILE, wrile: Sunshing Epterprises. 1758 MoLan R
Dapt. 1174, Acworth, GA 30101

DEBTS? BILLS PILING UPT Bag crod s no protsam!
We'll help! LicansedBondad Appiications aconpred S50
$50,000 Wol & lsan company. TCAC, Depl PR PO Bou
26357 Birmingian, Alabans 15224 or call 1-800-869-0607

BORAOW S50000 “Fast” Any Purposs. Guarantesd
Capital, Box 561356-PM, Charlolte, NC 28256

LOANS! LOW PAYMENTS, Any purpose . . (516)-349-
1648, (Example: 85.000 Personal approximaiely $158
month) VisaMastorCard

LOAMS BY MAIL Fres Appiication! Quetzal Co. Dept
PML, Box 537, Walka Walla, WA 99562

BORROW BY MAIL. Gat $500-575000 Quickly, Mearly
Everyone Qualifies! Send for Frea Application, MJP Indugtry,
Box 531, Bronx, NY 10461-0531,

55,000000 CASH AVAILABLE To Start Or Expand Your
Basiness. Guaranieed. Free Revealing Ostalls  Wrae:
Amarican Businoss Club, 301AE Plymaah Drive, Dalton, GA
307215583

UMSECURED Fersonal Loans To 350 00000/Business
Loans Char §100.000 00, (301) 365-8278

INDDOR GARDENING! Greatar yiald then ouldaors! Mini-
mal mantonance' §1 for catalog and 55 Coupon. Highear
findd, 202711-P N.E. Wylio Rd.. Camas. WA 96807

GREENHOUSES « Redwood Fioargiass Kits, Hobie Coem:
mestigl slies Fres Brochum Gothec Arch Grasnhouses,
Bgx 1EG4-PM, Modsile, AL 3BE1) {BOOE2E-4074)

GARDENING & LAWN CARE

RECYCLING! Build your own COMPOST BIN. Complets
plans plus mary cseful lpe $600. Dave, Box G104,
Fiosavitle, Mich. 48066

CASH granta, 0% loans Write For Dollars, Box 405-
PMS103. MorRiches. NY 11655

PHONE for 5 Loan. Fast Process [3500-5250 000 pay up ba
15 yrs}. Capital Sources - 404-533-0244

FREE MOMEY! 5300000000 Giveaway Grants. Mever
Repay. information §1.00, (Rafundabla). Jakia, Box 3066
PM32. Sarminole, Florids 34842

BORROW 3100 - 51000007 Fasl! Confidantiall Glandale,
Baox F60079, Paano, TH 75026 - 1-800-444-6580

FREE MONEY? 5300,000,000 Givaawny. Never repay. Ev-
eryone Elgible” NEW Bookist 5100 (Resfundable)
Entrepreneurs, Box B2I72A, Virginia Beach. VA F3462.

EASY! Money, Loans, Grants. Credit Cards, Qovemment
Money? 1-B00-283-3203

HUGE SAVINGS Eliminate Dealor Marcups, Free Tral
Batieries Whalesale. Terma Arranged. Cadl Todl Frea 1-800-
3231212, Or Write: Liayds-PMC, Rockhord, IL 61110

FAEE HEARING AID CATALDG- Sawe 14 by mail! Wi
"Money§avers , 36858PM-1 Apache Plume Dr, Palimdale
Ca 33550

FREE Hearing fad Catabog. All Modals, Huge savings! No
salesman will call. Rhodes, Dept 31C. Brookpon, IL 82810
1-800-468-3100.

BORROW 5500 - §50.000! Immodiatoly! On Signature!
Froe Application: Falcon, Box 408-C3, Long Baach, CA
8080

BORROW $500-5100.000.00. 967% Elgeble Overmight Ser-
vice §F18-378-0162—24 Hours

BORROW E£300-§100,000 By Mail! Frea Details’ Write
TRE, Box 1058, Clearwater, FL 34817

BORROW §500-5100,000! “immediately * On Signature
Keap indefinitely] Crodit-36, Box 343, Tomball, TX T7377-
0343

BOARDW S500-840,0001. “Ovamight.” On Signature
Keep indafinitaly! Action, Box S486-A Diamond Bar, C4
aiTes

SCIENTIFIC SOLAR DIAL - Precision sundial showing
time. dale, solslices, equinoxes and more—very unigua.
Free miormation. AMECO, P.O. Box 6282, Olympaa. Wash
SA502-62692

REOPES, COOKING, ETC.

25 ORIGINAL GERMAN Holiday Recipes §8.95. Box 3221,
Cary, MC 27511

10 SUCCULENT recipes from tha old south £3.95 Shirkay,
2930-302 5W Xrd Terrace. Galnesvilks, FL 32608

CAUTION: Addictve Apple Cake, Unbelievably Delicious.
Aecipe - $3.00 SASE Grace Enterprses. PO Box 75,
Ceresco, Mich 45033

BRAT Patlies, Aecipe, 5300 SASE. Jack, 3435 Easl
Lunbimm, Cudahy, Wl 53110

TEXAS BEST Ground Meal Recipes (10] $4.00 SASE, Fed
Aiver Kitchens, Box TAY, Montague, Texas 76251

PIPES, Tobacco, Cigars, Accessories. Oved 50,000 pipes in
siock, Free X2 page color catalog. Call Carey s Smokeshop
Toll Froe 1-800-338AIAR

SOENCE & CHEMISTRY

"EXPERIMENTER™ LABORATORY CHEMICALS -
1943

GLASSWARE, Catnlogue 5200 Eslablished
HAGENOW  LABORATORIES, 1312 Washington
MANITOWOC, WISCONSIN 54020

SCIENCE

PROJECTS TUTORIALS PLANS.
FREE INFO! B&W RESEARCH, BOX 520, BANKS, OR
AT108.

LOW INTEREST VISA AND MASTERCARDS as low as
11.88%. Even tad or no credit. Lisi $8.00. Fust American
Coraclit, 1807 N. Eim Ste. 102, Denton, TH 16201

CASH HOTLINE LOANS Up To Your Yearly Income. Fast
Approval With Proot Of Employmant 312-565-0819

1-800-T2E-TTH8 VisaMazster Card, Instant Praliminary Ap-
proval With This Call! Even Wilh Poor Credil. $10 Fea.

BORROW $500-5200,000 quickly! Mearly quali-
sl Free application; FSA, Box 10321, McLean, VA 22102

REMANLING SERVICE
e —

FAEE] REMAILERS LIST. AGENTS MEEDED, PS. Box
20656, San Anlonio, TX 7E228

SOURDOUGH recipes from the old wesl. Make your own
starer, pancakes. cinnamaon rolls. breads §3.00 LSASE Kay,
4615 Heath, Rohnert Park, CA 34908

OLFA WEXT AVAILABLE (SSUE:
MAY 1587
ORDERS MUST BE RECEIVED BY:
MARCH Sth
O# SALE DATE: APAIL 16th

THREE EASY ORIENTAL recipes, $5.00. SASE Bang-Hoe,
Box 108, Morrilbon, AR T2110

DELICIOUS hol meal sawce, axcellant for hot dogs.
hamburgers, $3100 SASE. PO Box 108, So. Glans Falls,
Mew York 12803

FORMLULAS, ETC.

209 PROFITABLE Formulas! [Free Lal), Pesaarch PM-3
Box 291332 Davie. FL 33329

TRAVEL Informalion Worldwede. Address List 8500 Roa
Fakar, Box 24682 Seattle, Washington 8124

INFCRMATION. On anything. Forguson Resaarch
Speclalists, 60-15 Woodasds, Woodssds, Mew Yark 11377,

«SECURITY,  Confidentiagity,  Detsils.  Consumar
Warshouse, 5333 Pacific 2508, Stockion, CA 85207

AL Mnil Recesving. Forw Worldweda
MailPost, 2421-M Prait. Chicago, llimois B0E4E (312) T4
0100

HERBS - Yohimbine Pau d'Acro Qihers Catalog $1.00
(Retundabile). “One stop centar.” Jude Herbs, Box 563 PM
Hisntington Station, NY 11748

HEALTH, VITAMINS

et

CONFIDENTIAL Remailing, Receiving. Forearding. Free
Agent Lisi. United Remailers, Box 36, Depl. P-10, Woodland,
CA B5685. Agents wanted. Request information

FEEL HEALTHIER snd Live r. Aepod tells how o
remnain hiaalthy and mentally alen. $3.00 Royal Grtts, 2030
Liberty Road Suite 123, Eldorsbung. MD 21784,

MEW POWER CLEAN The Besl Degreaser Available 1
Baoifle Cleans 2 Engine Bays. Send 51395 Includes Ship-
ping, Handlng. P.5 Associates. B0 #15 Wast
Suite 983 Las Vegas. Mevaca BS102 Allow 24 weeks
dalrvary.

AMERICAN MADE WORK CLOTHING CATALDG! Moger-
ately priced. CarharitLaCross/LeviFedWing. Send $1.00 1o
Cahati's, Bow 450PM, Mount Orab. OH 45154

WEARING APPAREL

BUYING Tungaten Carteda, Moly. Tantalum, Gold, Sikar,
Platinum 1-800-221-6614

COUNTIES OF IRELAND TEE SHIFITS. For free brochure
wriie: Keymax Enerprises, 1636 Jrd Ave., Sulte 1070, New
York, N.Y. 101238, or call 1-800-942- 1459, 12-8PM ast. Ciosad
Baturdays

ENOTIC bar drink recipes, you be the bartender 53,00
SASE. AVP, P.O. Bax 303, Sayvilbe, New York 11782

WY FAVORITE ribs recikpa, send £2 bo: Riba, P.O. Box 827,
Batendod, lowa 527220827

WINEMAKING, BEERMAKING, ETC.

FREE] LARGE INFORMATIVE CATALOG. Cottage Brow-
gy, Box 1227-R3 Daytona Besach. Flonda, 32115

BEER, WINE make your cwn, Free calalog. quality sup-
pises, encedient fast service. Beer & Wine Hobby, 180 Mew
Boston Streel. Woburn, Mass. 01807, 1-800-523-5423

FREE BEERMAKING BOOK-Catalog Finest Eguipment,
Ingrédients. Fast Service! 1-800-852.6545 5P, Box T84-P,
Chapel Hill NC 27514

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOX 114T8R,
MINNEAPOLIS, MINNESOTA 55411

BEERMAKERS OMLY! FREE CalalogMNewsleiier
Wilam's. Box 2195-AM1, Ban Leandro, CA 84577

WINEMAKERS - BEERMAKERS - Fres lllustrated Catalog
= Fast Sarvice - Large Salection - VisaMasiercard - (816) 254-
0242 - Kraus, Box TRS-L, Indepandance, Missoun 64053

FRAEE CATALOG! GREAT PRICES! FAST SERWVICE!
SEBASTIAN BREWERS SUPPLY, TM0 &1 AVE. VEROD
BEACH, FL 32967, 1-407-589-6563.

BURGLAR ALARMS & HOME
PROTECTION

HOME Sacunty Powar Fail Datechon Device. Plans $4.85.
S B. Enterprizes, Box 601, Evansburg, Alberta Canada TOE
aTo
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COMING NEXT MONTH

HOME IMPROVEMENTS,
HOME RUNS, RAGTOPS

' AND MORE

o SPORTS PHOTO

]
1]

Top-Down Motoring Home Improvement Guide

If wind-in-your-hair, sun-in-your-face driving 65 money-saving tips to help you beautify,

turns you on, check out our convertible repair and maintain your home from

buyers quide. foundation to roof.

A Blackbird Comes Home New-Car News

A Navy A-12 version of the SR-7 1 comes Reports on the new Ford Crown Victoria,

home to roost at the Intrepid Museum. Honda Accord wagon, Olds W-41 Cutlass
and more.

Walleye Warriors

We hit the blue water to test 5 top-of-the-line Plus: Tech analysis of General Motors” hot
Walleye boats for construction, speed, 4-cam V6, the mechanics of hitting a home run
handling and fishability. by Lou Piniella, and much more.
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¥,
ilaualitr
feel good about whatll've
John lordan, Welder,

£

vilding a quality ca
hn is one of

Our goal is to build |
the highest quality |
cars and truck

in the world.

Ford, Mercury, Lincoln, Ford Trecks,

Buckle up =] er we ram sove lives.

£=2 s




Also avallable in 100 ' > ¥
n B, zaj IF 0 WHM

! Full Flavor. Uiten Lights 100's: 6 mg, “tar™, 0.6 mg. nicoine; Lights & Menthol Lights,
Kings and W0s: 12 mg. “tar”, 1.0 my. meating; Full Favor Kings and
00 16 mg. “tar™, 1.3 mg. nicotine av. per cigarente by FTC mathod

SURGEON GENERAL'S WARNING: Cigarette

N[]T I:UR UUA“TY Smoke Contains Carbon Monoxide.




