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efficient powerplant that uses resources wisely.
(18 EPA esl. city MPG, 25 EPA est. hwy. MPG.)
You also have the mos! advanced engine in its
class.

Roomier and quieter than before.

We made this Crown Victoria sleeker on the
outside, vel roomier and quieter on the inside.
We gave il more trunk room than any other car
in its class. Which means we pul more room in
the same space.

MNew Ford Crown Victoria. Other cars just
don’t measure up.

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

This is based on an average of consumer-
reported problems in a series of surveys of all
Ford and competitive "81-"90 models designed
and built in North America. At Ford, *Quality
is Job 1

New Crown Victoria
&>

Have you driven a Ford...lately?




The others in its class

may now be dismissed.

The moment yvou lake the wheel of the 1992

Crown Victoria, vou'll be taken with it.
Better road manners.

technology of a newly designed suspen-
sion gives Crown Vicloria a comfortable, more
confident ride. Road manners that are firm with
the road, but polite to driver and passengers.
Sophisticated technology.

Crown Victoria is the only car in its class that
offers an Anti-lock Braking System (ABS) with
Traction Assisl. While ABS keeps wheels from
locking up during hard braking, Traction

Buckle l.:|l--lu|.;1-'rf:|trr wi can save lives

Assist uses ABS technology to keep rear wheels
from spinning on slippery surfaces.

Speed sensitive steering, another unique fea-
ture, improves road feel at highway speeds.
And, of course, a driver’'s air bag supplemental
restraint system comes standard, for that extra
cushion of safetv.

Most advanced engine.

A new V-8 engine brings a new level of power
to the Crown Victoria. Add to it the technology
of Overhead Cam design and Sequential Elec-
tronic Fuel Injection, and you have a more fuel




Introducing the new
Ford Crown Victoria.

Roomuier.
More powerful.

More fuel efficient.
Better handling.
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ﬂc e didn't start out ©

build an engine that would
win one of the most pres-
tigious engineering awards
around. We started out to
build the world's finest
outboard engine for you,
But we're proud to be a
winner of Popular Mechan-
ics' 1991 Design & Engi-
neering Awards. These
awards are given annually
by the editors of the
magazine 1o a select group
of products that represent
engineering excellence —

editors.

43 New Patents Gor Us

outboard engine. Five years
and $25 million in develop-
ment, it's the new Spitfire
Series™ outboards from
Evinrude, New 150-and 175-
hp engines that are lighter,
quieter and smaller than
anything in their class. With
quicker acceleration and
higher top-end speed than
anything in their class.

And between the engine

cover and the prop, somuch

new lechnology — much of

the very best in worldwide it modular — that it took 43 new patents to cover it all

“the best of the best” say the The all new Spitfire Series outboards from Evinrude.

We get the award. ..

We're even proud- AND \-Rf I—:[AT I I—[-—q Y you get the world's
N B ]

er to bring you the

world's most advanced

advanced out-
GET You

hoard engine

m OUTBOARD MARINE
CORPORATION

The All New Evinrude Spitfire Series
From

World Headquarters » Waukegan, [linois
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Insurance terminology can often be confusing. Which is why a Prudential agent will answer as many
you can understand. Because in life; just like football, you need the right coverage.
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questions as you have, as many times as you want, in everyday words

Your piece of The Rock> We won't let you get it, until you've got it= The PrUdentlal @
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EDITOR'S
NOTES

® When Science/Technology Editor Abe Dane arrived in Rivadh, Saudi Ara-
bia, and was then transported by the Army to a remote Patriot missile bat-
tery somewhere in the Saudi desert, little did any of us know that he was
about to spend T2 hours with the first heroes of Operation Desert Storm. The
FPatriot antimissile missile batteries and the erews that operate them proved
their mettle in the early days of the war, Never before fired in actual combat,
the Patriots were more than a match for the Soviet-built Seud missiles fired
into Saudi Arabia and Israel by the Butcher of Baghdad, Saddam Hussein,
Dane's assignment was to live with the crew of one Patriot missile battery and
report what it's really like _
out there. His article, |
“Report From Charlie
Battery,"” on page 23,
does just that. If you were |
like me, you spent the ear-
ly days of the war glued to [
the TV set listening to the
CNN crews and Peter
Jennings on ABC. And if |
you were like me, you
were slightly bewildered |
by the incredible array of |
weapons being deployed
against Iraq. It seemed at £
times that there were ' '
scores of different air- Capt. Kevin Groome, commander of Charile Battery,
craft, missiles, guns, conferswithprivate Dane.
ships and tanks in the Persian Gulf—all aimed at Saddam Hussein. And there
were. Upon his return from Saudi Arabia, Dane and contributor Greg Pope
compiled a directory of major U.S. weapons systems currently operational in
the I?emian Gulf. I hope it helps vou sort through the nightly newscasts. Or
better yet, let's hope it's over by the
time you read this. . . . Back on the
home front, life goes on as normally as
possible. If you're going ahead with
any home improvement projeects,
you'll want to check out our Improve
Your Home Guide starting on page
73. Our editors have compiled a list of
65 great tips to help you with any
home project. . . . From time to time
we've examined the science behind
sports, and, this time, Electronics
ditor Frank Vizard worked with
Lou Piniella to produce *“Mechanics Of
A Home Run,"” on page 40, Piniella,

currently manager of the World
Sweet Lou easily handled Vizardsbestpitch. (“hgmpign Cineinnati Reds, was not
particularly known for the lun{ball when he was an active player with the Ori-
oles, Indians, Royals and Yankees. But he was a strong , 300 hitter—danger-
ous in the clutch—and a batting instructor, and he knows the mechanies of
hitting one out of the park. In case you're asking what electronies has to do
with hitting a baseball, nothing. But Vizard is the biggest fun on the staff. Till

next time. a

oe Oldham
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ith millions in investment
and winnings at stake, the
motor oil that lubricates

the tormented components of racing
engines had better do its job. That's
exactly what Havoline Superior
Grade Motor Oil did. It performed in
more than 100,000 grueling racing
miles in CART, NASCAR, and IMSA
last season — without an oil-related
problem. But winners never stop try-
ing to improve.

Introducing the complete

motor oil —

New Havoline Formula?
Say hello to new Havoline Formula®
Motor Oil from Texaco. A combina-
tion of additives enables Formula? to
offer complete protection.

Havoline Formula® resists heat. 0il
in any engine, on the street or track,
acts as a coolant as well as a lubricant.
Formula? fights viscosity and thermal
breakdown.

Havoline Formula? reduces friction
when starting your engine. As an
enthusiast, you know that initial start-
up can cause engine wear. Formula®
stays around rings and cylinder walls
when it's needed most.

Number 9 in a series:

The off-the-shelf oil for
million-dollar cars.

Havoline Formula® helps keep
your engine clean and free of depos-
its. Deposits not only cause wear, but
they can do other mischief. For
instance, deposits under piston
crowns can make them run hotter.
Formula® helps resist such deposits.

A\ Dverall heat is reduced by oil functioning
as an improved coolant.

£\ Startup Is helped by lubrication at
cylinder walls and piston rings.

A\ Deposits are inhibited, including under
piston crown.

For race cars and
your car too,

Look for new Havoline Formula® in
the engines of Mario, Michael, and Jeff
Andretti this year in CART racing,
and also in Davey Allison’s NASCAR
engine. While you're at it, look for
other Texaco products in the same
venues. Because we're competing
for your business, we continually
improve the quality of our products
by competing on racetracks. Racing
teaches us valuable lessons in fuel
management and the cleansing of criti-
cal components in the air-fuel mixture
path, This never ending search for
knowledge is what led us to products
as advanced as System”® gasolines.

And look for Havoline Formula® at
many fine retailers as well as the
place you find System® —the sign of
the star. Because good things come in
threes,

3

TEXACO SYSTEM?® AND
HAVOLINE FORMULA?
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LETTERS

Attire-ing Subject

Joe Oldham's editorial com-
ments in the February issue
concerning the annual boat-
ing section demonstrate an
insensitivity to the problems
of sexism, feminism and male
chauvinism. His comment
that “in deference to the
women (emphasis mine), we
also have men (emphasis his)
in bathing suits" implies that
only women were concerned
about PoPULAR MECHAN-
1c8' handling of last year's
boating issue. This is inaccu-
rate. The letters to the editor
last year complaining about
the boating issue included
many letters from men. Old-
ham's insensitive replies to
the letters disturbed me.
Most men are much more
sensitive and concerned
about treating women fairly
and equally than Oldham. So
this year, Oldham and Boat-
ing Editor Joe Skorupa have
once again decided to show
only men driving the boats
and to show the women in re-
vealing bathing suits. And
Oldham decided to draw at-
tention to the issue in his
column, The issue is not
whether peaple in boats wear
bathing suits or whether peo-
ple in boats wear revealing
bathing suits, The issue is
the manner in which Poru-
LAR MECHANICS treats
women and men. It is time to

Letters are subject to editi
oeee Yt bt oo A

show women and men driv-
ing the boats, wearing bath-
ing suits and other boating
attire. And it is time for Old-
ham and Skorupa to be re-
placed by individuals sensi-
tive to the issues raised by
this controversy. PM hasa
macho tone that needs to be
changed. Please look at the
photographs in the previous
12 months of boating sec-
tions. Then read the associat-
ed letters and Oldham's
replies. PM is showing an in-
sengitivity to fair treatment
of women and an insensitiv-
ity to its readers.
TOM GREINER
AMES, A

Yes, you have done it again.
Now, pray tell me, where I
can find the one wearing the
red bikini top? If you can't re-
member where, then just
publish a big picture of her on
next issue's front cover, Who
needs Sparts [llustrated?
K. BURT
DEER PARK, TX

Sticks
And Stones

Shame on you for your re-
sponse to James D. Bush-
nell's letter regarding
Detroit's failure to produce
fuel-efficient automobiles.
There is no name signed to
the response. But judging
from what was said, you now
have the former U.S. presi-
dent on your payroll. It was
his ezpousing of the idea that
Americans are God's chosen
people, and therefore enti-
tled to wantonly waste natu-
ral resources. This has
placed us in & position of an
insurmountable federal defi-
cit, in a war over oil and far
d.“ wn in the standing of na-
tions.
WESLEY R. DICKENSON
SOUTHHOLD, NY

All replies to letters are writ-
ten by thatguy, Ed.  —Ed.

I was appalled at the un-
gracious tone of the reply to

James Bushnell's letter.
GEORGE E. LOOCK
TOMSRIVER, NI

Garsh! What a snappy come-
back to reader Bushnell.
Your response did make one
point clear. Ameriea is about
choice. A magazine can even
choose to belittle readers
who are concerned about the
abuse of our planet. [ eagerly
anticipate your cheeky
response, Of course, if you
want to hit the panic button
and not print this letter,
that's up to you.
DON STUART
ST JOSEFPH, M1

Whoever wrote the answer
to Bushnell sounds like a hot-
headed Rambo who probably
throws beer cans out of his
hot rod's window, dumps his
used motor oil in the nearest
diteh and has been known to
fire his AK-47 in anger.
TOM HUNTER
HUBERT, NC

I would never use a foreign-
made weapon. —Ed.

This is perhaps the dumbest
editorial reply to a reader’s
well-justified questions that
I have ever read. " America is
about choice"” may be true,
but those choices end at the

end of my nose. Three-hun-
dred horsepower engines
violate me and many other
Americans. They deplete en-
ETEY resources merely to gas
the macho, who-gives-a-g-—
attitude your reply so per-
fectly exemplifies. They are
dangerous and unnecessary.
REGINALD A. BOWES
FRANKLIN, TN

So are those who tolerate only
theirown opinions.  —Ed.

Stealth Failure?

An award for the F-117A
Stealth Fighter? It's un-
proved, a failure in Panama
and hyper-expensive. ls it
really worthy of an award?
LEONARDE. OPDYCKE
POUGHKEEPSIE, NY

By now, reports from the
Persian Gulf have reached
Poughkeepsie. —Ed.

On Track

Thank you for putting me on
a new track. “Restoring The
Great Steam Trains" (page
117, May 1989) put me into a
different version of wood-
working. 1 used all wood and
glue with no metal parts—no
nails or serews. | made a
train over 5 ft. long with pine
and some redwood. The T-ft.
track's rails are made out of
red cedar. EDST. PIERRE

JEWETTCITY, CT

Reader Ed 5t. Plerre and his great wooden steam train,
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hen the checkered flag is in
sight, Ys-horsepower can be
as good as 100. As an enthu-

siast, you know that. You probably also
know how, at Texaco, we study the tini-
est details in our racing program to
develop the highest quality products
for you. For example, the new Havo-
line Formula® Motor il that provides
complete lubrication to Davey Alli-
son's NASCAR engine is the same you
can buy at Texaco stations or in stores.
Texaco System® gasoline is the same
that Robert Yates, Davey's engine
builder, uses on the test stand.

Yet, on the subject of small but
important differences in gasoline,
here's something many enthusiasts
don't know: Some cars

Number 10 in a series:

Every ounce of
performance helps.

fact. After a year or so of owning a car,
people often notice that it’s not so
peppy. Maybe the engine pings as it
lugs up a hill. If so, higher octane can
cure it.

But it may be the right cure for the
wrong disease. The real problem may
be the gasoline itself. It can leave
deposits behind. Over time, those

deposits accumulate in combustion
chambers and choke off performance.

The octane requirement
increase story.

At Texaco, we call this phenomenon
octane reguirement increase. And our
research chemists and engineers did
somethmg about it. The secret is a

highly proprietary additive

don't need all the octane |7} "1 formula in all octane grades
some people think they of System® pasolines, from
need. Intake valve lowest to highest. The effect
J on left shows is to neutralize deposits in an
&%ﬁ_ﬂ:pw depoaits atter engine’s :nmhustFi'nn cham-
doesn l_“]“'“ﬁ come from m‘.:,- ber, which can control a car’s
M- lines. octane appetite. System?
Octane is basically a rat- ¢ valve allows you to keep using the
ing that measures a fuel’s an right octane grade your car was
tendency to resist auto- mmr designed for, while at the
ignition, which is called ine ran same time providing your
“knocking” but sounds mm intake system with the high-
. est level of cleanliness.

more like pinging. Then
why octane's mys-
tique? Like most folk-
lore, it was rooted in

The ability of System®
to clean dirty intake
valves and fuel injec-

tors can even help improve perform-
ance in older cars.

In fact—for different but very
important reasons— System® is used
only for cleansing by our CART Indy
car teams. After a day at the track, the
engines of Mario, Michael, and Jeff
Andretti are run on System® to flush
out corrosive methanol residues.

All this helps our racing teams com-
pete, And it helps us compete for your
business. 5o try a few tanks of System?.
As someone who appreciates the
details of automotive technology, it's
likely that the extra ounce of perform-
ance will be detected by that most sen-
sitive of instruments — your right foot,

TEXACO SYSTEM? AND
HAVOLINE FORMULA
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- NEW! From the maker of Passport

Radar Warning Breakthrough

Digital Signal Processing (DSP) allows the new ESCORT to warn
you of traffic radar much sooner than previously possible

mltn wie introduced the orginal
ESCORT, its superheterodyne design
revolutionized radar detector perfor-
mance. Now our gll-mei ESCORT will
revolutionize radar warning again,
Its secret? Digital Signal Process-
ing (DSP), an incredible advanced
new computer technology.
DSP Technology
DSP is used by NASA
to create detailed space
photos from blurry
images. It's used by
military radar to
distinguish enemy
aircraft. And now
e we're using DSP to find
raclar signals too weak to be
detected by conventional means.
Intuitive Warning System
The result is an incredible in-
crease in sensitivity, This means
[ ESCORT picks up radar signals
farther away than was ever possible.
But this additional mnge would be
of linle use without a clear, informa-
tive waming system.
Upon radar contact, ESCORT s
amber alert lamp glows and its

« Top ratedd in five major radir detector tests
= Uomipitct size — a6 small 15 2 cossetie lape

» Ui compleete with accessories

= Cveramemillion drivers diepend on PASSPORT
= Full 30 day money-back guaraniee

= Tust eall wodl-free 1o onder — 1-800-54 3- 1608

PASSPORT now available at $195

€€ Ibe new Escort packs
ultimate sensitivity into a
small

Mﬂngtﬁenmmm. 22

FWT Rewnudel, Decemaber ] 0840

variable-pulse audio begins a slow
wiarning. Simultaneously a precise
bar graph of red Hewlet-Packard
LEDs shows radar proximity.
The Moment Of Truth

As you get closer, the bar graph
lengthens and the audio pulse
quickens. You'll understand ESCORT
the first time you use it

Advanced City/Highway circuitry
lets you optimize ESCORT for either
driving environment. A new "Auio-
Mute” automatically decrenses the
volume after the initial alert,

No Compromise Design

We've spared no expense in
making ESCORT the best equipped
radar detector ever. The precise
electronics are secured in a heat-
treated aluminum housing, finished
in non-glare black. There's a new

“The industry standard” s s

electronic anti-theft system. And a
complete array of accessories,

For installation, ESCORT comes
with both a visor clip and patented
adjustable windshield mount. For
power connection, we supply both
coiled and straight power cords

Test-drive ESCORT At No Risk

We sell direct from our factory
to you, and we guaranies your
satisfaction. To place an order, just
call us toll-free

After vou receive ESCORT, if
you're not completely satisfied
within 30 days, just retumn it We'll
refund all your moneyapd your
return shipping costs. There are no
hidden charges.

With new ESCORT, we've revolu-

tionized radar detection again. Fut
don't take our word for it. Order
today and see for yourself,

Order today and try ESCORT
fior 30 atno sk

Call toll-free 1-800-543-1608
Call 24 haonirs, 7 chaps 3 woek
Major Credit Cards Accepied

ESCORT.

RADAR WARNING RECEZVER

$295
{(ihin residenss add §16.2% tan. Price higher in Canada
Starard shripging and handling & §4.50
at evermight debivery s mvallable for §14.50.

Cincinnati Microwave
# Department 006841

Ome Microwave Plaz
Cincinnati, Ohio 45249

159 O




TIME MACHINE

75 YEARS AGO: APRIL 1916
News Flash Ironsides month bloodbath that the
gl o Pres 31 I8 Cirrmta During the heyday of tabloid Artillery salvos on the west- | British would introduce a
POPUMR competition, seoop-hungry | ern front were building ina | mobile version of the steel re-
publishers pulled out all the | steady crescendo as the Ger-
MCHANICS stops to shave minutes from | mans launched an offensive
MAGMZINT 1 production time. One Phila- | on Verdun. Not only were
, , delphia daily sent out a mo- | troops shellshocked, but the
= ‘ bile photographer's platform | trenches themselves were
, that doubled as a darkroom. | collapsing. So to shore up
3 The shutterbug popped out | both field positions and infan-
P of a hood on the truck's roof | try morale, both sides built
to shoot the scene. He then | steel-plated miniforts. The
- dropped back into the light- | Germans fitted theirs with
proof truck to develop the | revolving machine-gun tur-
| film, racing the clock to have | retsand would use them with
e his plates ready by the time | horrible efficiency in the [
the truck pulled up at the | coming Battle of the Somme. [
printing plant, And it was during that 4- |
50 YEARS AGO: APRIL 1941

SOLDIERS WITH WINGS

Light Brigade

As war clouds gathered, the
nation mobilized its seientifie
resources, Premiere among
industrial labs of its day was
General Electric's Schenee-
tady, New York, facility.

Mosquito Fleet

Meanwhile, we also began
making sure our military
resources were up to snuff.
Tughoat skippers gaped as

GE's anti-aireraft search- [ 8y

lights probed 6 miles into the
sky, and their ultraviolet
lamps illuminated fluores-
cent signs on blacked-out

the Navy's new motor torpe-
do hoat dashed across New
York Harbor at 50 knots,
leaving only a thin wake,
High-riding PT boats could
tiptoe over sub-
# merged mines as
they pestered big-
gerenemy shipsin
Y swarms, stinging

k@ them with torpe-
ga Y dos and gunfire,

streets, But the lab was also P or blinding them
marshaling hundreds of sci- . with smoke to
entists on a top-secret mis- mask other eraft,
sion: harnessing the Over 700 PTs
magnetron to jam German would see action
and Japanese radar, in WWIL
25 YEARS AGO: APRIL 1966

Take The A-Frame Take A Byte vorite brand of beer. Speed
From ski slopes toseashores, | Out Of Crime of data entry was the bottle-

anow-familiar structure
—the A-frame vacation
house—was sprouting ev-
erywhere. Manufacturers
hawked build-your-own kits,
claiming they required less
than 60 man-hours to assem-
ble. We took the challenge
with a tongue-and-groove
precut kit finished in red-ce-
dar shingle. Chaperoning the
lumber from British Colum-
bia to the Bahamas proved
the trickiest part of the pro-
ject. Once in Freeport, the
house went up in 38 hours.

Computers, even the bulky,
whirring devices of the "60s,
were revolutionizing law en-
forcement. N.Y. police load-
ed stolen-car license plate
numbers into a
UNIVAC, and
put an operator
next to the ma-
chine to respond
to radio calls. De- §
troit detectives
computerized ev-
erything from a
felon's pet
phrases to his fa-

neck back then. Lawmen
awaited the long-promised
optical scanner that would
whisk fingerprints into the
memory bank inaflash. ™™
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CALL TOLL FREE 24 HRS.

¥ VAC ‘N’ BLO JR.™

leaning up just oot easier

—with Yac ‘N’ Bio JIr
the heavy duty portable hand
vatuum. Lightweight, all steel
construction. this hand vac
packs a one half HP motor for
powerful suction. Plus, Vac ™
Blo Jr doubles as a
high volume blower to y
inflate or deflate pools, boats
and other inflatatles quickly
and easily. includes. 110 volt
power unit, hose, extension
wand, Pik-all nozzle, inflator adaptor,
bags §58.98 (5500) §A1965

crevice toaol,

dusting brush, strap and 5

¥ NICGHT TRACKER™

ight up your night! Might Tracker™ ,

the cordiess rechargeable hand-held
spotlight packs a 500000 candiepower
beam to give you a light whenever, wher-
ever you need it The beam is 10 times
brighter than your automobile headlights
and will carry over 1 mile Operates on re-
chargeable batteries or recharge it from
110 volt AC outlet or from any 12 volt car
or boat cutlet. Perfect for home, travel,
boating and camping. Made in the USA and
comes with a 90 day warranty. Now fea-
tured with amber and red lens attach

¥ INFRARED IMPROVEMENT

7 DAYS 1-800-456-2434

¥ FOR ROADSIDE PROBLEMS

COMPAact carrying case with snap lock

comes complets with the most-wanted
emergency aids First, an up-to-date battery
charger that plugs INnto another car's ciga:
rette lighter. There's a powerful 12.V spot.
light with lighter plug and red reflector,
plus two 15-minute safety flares lapproved
in 50 states) — a 24°
s5q. distress flag. & tank
to-£ank gas siphon
pump, a 6-at. bag for
carrying water, a roll
of plastic tape for
emEergency repair of
hases and wiring, 2
coil of wire and 4
elastic trunk
tie-gowns
complete the
kit $21.98
(54.00
fANB2EX.

¥ DIVER'S WATCH

he Diver's Watch, priced under 550, is

rated waterproof o 5 atmospheres
lover 150°). The movable bezel, case and
band are all “black chrome” plated in a
rugged matte finish. Two sunken faces pro-
vide fully independent digital and analog
timekeeping, S0 you can set one face to

ments $79.98 (5625 §41975. home time and one to travel time Date, day

and month display; alarm; 1100 second
chronograph with lap timer: chaice of hour-
Iy chime 12 or 24-hour format Precision
Japanese MOVEMENT, 1. Warranty
$39.98 (55.00) §41490,

ome infrared heat treatments are an

increasingly popular form of natural
pain relief, Now the means of applying that
heat have been significantly improved.
Heating surface has been tripled, the larger
contour head comfortably angled for
reaching neck and back. Replaceable interi-
or infrared bulb is now 10w, giving 45%
more heat. Reaches deeper than heating
pads or hot water bottles The new infra-
lux has two heat settings: High and Low
(plus offt which allows you to experiment
and choose most comfortable setting It
comes with its own zippered vinyl bag for
neat storage or packing for travel. UL:listed
$39.98 (54.25) §A1906.

If ordering by mail send remittance to
H.M. SPECIALTIES, Depl. PMIGC 041 P.O.

price [a] ipping and handling
T0 1-800-990-2434 | p e ems
24 HOURS A DAY, 7 DAYS A WEEK

card — !nclude account number expiration
ABOVE NUMBER 1S FOR ORDERING ONLY. CUSTOMER SERVICE  S2te sianature Sorry, no Canadian,
CALL 201-367-2900. WE HONOR MASTERCARD AND VISA.

foreign ar C.0.0, orders. Allow 350 days
for delivery

30 DAY MONEY BACK GUARANTEE

ADVERTREMENT

ORDER

THE HEARST CORPORATION

Magaiog Marketing Group inc @ 1990
I50°W 55" 5T, NY, NY 10019
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TECH UPDAIE

News Of Tomorrow’s Technology Today

BATH, ME—First in a
brand-new class of AEGIS
destroyers, the Arleigh
Burke may be the toughest
ghip in the Navy—and she's
ready to prove her mettle.
Survivability is the watch-
word on the Burke. Unlike
the destroyers now fighting
in the Persian Gulf, she car-
ries an all-steel superstruc-
ture, And she's the first
vesgelin the Navy with built-
in nuelear, biological and
chemical protective systems,
The ship rides low in the
witer, her Kevlar-armored
combat information center
buried deep in her hull, and
her clean lines shaving her
radar profile to a minimum.
Bolted to a single forward
deckhouse, four SPY-1D ra-

dar antennas allow the AE-
G1S fire-control system to
guide missiles up to 20 tar-
gets at once, Weaponry can
include Tomahawk cruise,
ASROC antisub or Standard
surface-to-air missiles, all
nestled in 80 vertical-launch
cells. Six torpedo tubes,
eight Harpoon antiship mis-
siles, two Phalanx close-in
guns and a five-incher round
out her firepower,

Four 100,000-hp gas tur-
bines propel the Arleigh
Burke to more than 30 knots,
In oeean trials this winter,
her unusually broad 66-ft.
beam kept her rock-steady

Navy’'s New Destroyer Takes To The Seas

in rough seas. Arleigh Burke, Navy's new

The Navy plans to add 28 | 505-ft. AEGIS destroyer. chums
more AEGIS destroyers by | through the North Atlantic
the turn of the century, during sea triaks.

Ertary Abws Clane

Assistant Edior Grog Pope

Corititules ik Falifs
Perer Hodtrmare, Pal Buben

Highlights This Month

BN It's Done With Mirrors—The plan to fix
Hubble, plus latest Earth-bound telescope tech.
B Sea To Sky—The Navy tests some

big water rockets.

W Fighter de France—Red-hot Rafale gets
ready to rumble.

B Two Wings And A Tail—You pilot the
newest wingsail yacht like a powerboat.

W Cool Uniform—Future Gl gear has
built-in air conditioning.

B Ozone Drones—Highest fliers ever will
probe stratosphere.
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s 1 ECH UPDATE

Help For
Hubble

GREENBELT, MD—In
1993, Shuttle astronauts will
set off on the longest-dura-
tion spacewalk yet, in an ef-
fort tofix flaws in the Hubble
Space Telescope.

(e repair method now
under consideration uses
mirrors on a retractable
boom to replace one of the
four instruments now lying
along the telescope’s optical
axis. Called CoSTAR (Cor-
rective Space Telescope Axi-
al Replacement), the device
eould fit into a phone-booth-

sized box that now houses
the high-speed photometer,
Light from Hubble's distort-
ed primary mirror would
bounce off two corrective
mirrors before entering each

of the three remaining in-
struments,

Meanwhile, the space-
walkers must also put in an

upgraded version of the off-
axiz Wide-Field/Planetary
Camera, with its own correc-
tive lens. They may also re-

CoSTAR's mirrors will correct light destined for three key on-axis instruments.

place Hubble's jittery solar
panels, which have blurred
the telescope’s most sensi-
tive readings.

Polished To Perfection

TUCSON, AZ—Hubble's
optical flaw shows what hap-
pens if a big mirror is rubbed

B the wrong wav. Now, a

unique University of Arizona
facility can put the right fin-
izh on future megamirrors.

In an 8-story steel tower,
engineers have mounted a
laser interferometer, which
measures the profile of a
newly cast mirror. In order
New polisher works over 5-ft.
Alr Force mirror created at Ari-
zona's spin-casting lab.

to minimize vibrations dur-
ing use, the 320-ton tower
rests on 32 air cushions,

If interferometry finds
any rough spots, the mirror
heads downstairs, to the
world's first polishing ma-
chine big enough to handle
26-ft.~din. surfaces. 1ts pol-
ishing foot is a new device
ealled a stressed lap: a 60-in.-
wide aluminum plate with
actoators that bend its face
to polish mirrors with
strongly curved contours.

First Light For King Keck

MAUNA KEA, HI—Al-
though only half-built, the
world's 11i;|_r1.:1r.-1 1-]'|Tii':|[ tis]e-
seope has imaged a distant
galaxy using nine of its even-

tual 36 mirror segments.
Inside the Keck Observa-
tory, the gigantic mirror will
rest on complex machinery,
Springs and flex dises keep

each segment stressiree us
the telezcope angles toward
different parts of the sky.
Meanwhile, hydraulic actua-
tors align the sepments intoa
single 32-1t. reflector.
Astronomers say Keck will

Keck Observatory [above | will feature segment-
ed mirror junder construction, left). Nine seg-

mernts already imaged spiral galaxy [right).

complement a repaired Hub-
ble Space Telescope by read-
ing the chemical signatures
of objects that Hubble finds,
The observatory should be
fully operational by the end
of this vear.

{Mare Tech Update on page 17}
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WASHINGTON, D.C.—
Eager to loft payloads into
orbit without waiting in line
for land-based launch pads,
the Navy is exploring a Sea
Launeh and Recovery (SEA-
LAR) system.

Under the Naval Research

Davy Jones’ Rncke

Lab concept, a buoyant, wa-
terproof rocket would roll off
the stern of a =hip, right itself
by Rooding ballast tanks and
fire its first-stage engine.
Onee the first stage jetti-
sons, the second stage de-
ploys an expanded nozzle for

extra thrust at high alti-
tudes, After unloading its
payload, the booster exe-
cutes retroburns to head
back to Eurth.

Parafoil wings are one like-
ly way to guide expended
stages in for soft landings on
water, Otherwize, stages
will have to be built to toler-

Two-stage SEALAR rocket roars

into space from amywhere at
sea, returns, and 5 then

refurbished for reuse.

ate repeated high-veloeity

pl!l-:ll;l..’:'hlllll.':-ui.lﬂ Wiler,
Naval engineers plan to

begin test launches this

spring, aiming to field a fam-

ily of peean-to-orbit vehicles,

France’'s Future

ISTRES, FRANCE—The
first of five preproduction
versions of the Rafale fighter
will begin flight tests this
spring. Built by Dassault-
Breguet of Mirage fame, the
all-purpose combat jet is
roughly the gize of an F-16,
vet harnesses the double-en-
gine horsepower of an F-18,
The preproduction Rafale
is a bit smaller than the tech-
nology demonstrator that
has flown sinee 1986, but its

Fighter Debuts

canards are bigger. Propul-
sion comes from twin Snecma
MBS-2 engrines, equivalent in
thrust to the GE F404s that
powered the demo. Weapons
will inelude a 20mm gun and
eight medium- and close-
range air-to-air missiles,
Production Rafales will be-
gin fighting for the French
air force in 1996, A somewhat
heavier naval version will en-
ter service al the same time
and will fly from France's

first nueclear carrier—the
Charles de Gaulle, due to
Ateam out in 19498,

| Mach-2 Rafale shows off curvy

forward fuselage shaped to
optimize flow into air inlets.

Instant Radioisotopes

OAK RIDGE, TN—A short-
lived radinisotope that is able

Osmium stays in carbon [right ).
while irldium enters bloodstream
for heart imaging [above).

todecay quickly without sulb-

jecting the body to long radi- |

ation doses would be ideal to
inject into the bloodstream
for cardiovascular imaging.
Until now, however, there's

PLIpAP

MILLIPEORE FILTER

TO FATIENT.

CARBOMN COMTAINING
CSEMILMA- 7]

LEAD
SHIELDHMNG

o

IRICIALARA
CARRMER

been no wiy to make such a
substance and use it before it
lnzes effortivencss,

Uik Ridge National Lab-
oratories, working with Bel-
ginn resgearchers, has
overcome the problem
ORNL's ion-exchange col-
umn containg long-lived os-
miim=191, which deciys into
short-lived iridium-191, Sa-
line floshes out the iridium
without dislodging the dan-
perous osmium. Onee in the
bloodstrenm, it radiates fora
few seconds Lo trigeer gam-
ma-ray-sensitive imagers.
The device is undergoing
FINA review.
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TECH UPDATE

Wind Beneath Its Wings

PLYMOUTH, ENGLAND
—Wingsail technology con-
tinues to evolve at a brisk
elip. Walker Wingsail Sys-
tems has brought out a yacht
that makes sailing as easy as
powerboating, The 54-ft.
Blue Nova uses twin wings
ani a tail turning freely ona
ring bearing to reach speeds
up to 21 knots.

Diata from wind and diree-
tion instruments feed into an
onboard computer, which re-
sponds to helm inputs by

jibing, and feathers and de-
ploys flaps on the wings to
vary thrust,

For maneuvering in con-
fined waters, the computer
can loek up the flaps and
move only the tail, for faster
response and reduced thrust.
Wind generators and solar
cells power the actuators.
The tri-hull has hit top speed
in foree-five beam winds, and
the wings have withstood
108-knot hurricanes.

WALKER WINGEAL PHOTO

2 A ¥ Three aerodynamic surfaces— -1
triggering electric actuators | two wings and a tail—propel e
on the wings. The computer | grimaran Blue Nova under =
allows automatic tacking and | computer control,

e GAS Glass Bmkthmugh gystem called Pyroflux. Instead of
SOLDS dumping solids (silica, limestone and

RICHLAND, WA—Researchers at | other additives) straight into a melt

SOLICS e Pacific Northwest Laboratories | tank, the Pyroflux process warms up
: have developed a cheaper, more | these ingredients by trickling them
FLLIX energy-efficient approach to glass- | through a cyclone caseade. The sol-

MELTER WVENTLIRI

ids absorb heat from exhaust gases
rising from the melt tank. They then
pass through a narrow-throated ven-

making, a craft that hasn't changed
radieally for 2000 years.

Pt ELLLSTRATAON BY HANK EN: BATTELLE PHOTD

BLIFMER
CHAMBER

SOCHLAA
FLLIX

EXHALST

ELECTRODES
|

The key is a new glass-melting

FOREHEARTH

Batelle’s new Pyroflux meiter preheats ingredients to make glass more quickly and cleanly.

turi tube, where they mix
with the essential additive
known as flux (molten sodi-
um carbonate),

Because this mixture is
preheated, it dissolves in half
the time normally needed.
Pyroflux, its developers
claim, burns 30% to 50% less
fuel and costs 30% to 505 less
than the conventional meth-
oil. Nitrous oxide pollution is
also reduced.

The lab is now licensing
out the process to make glass
bottles and other products,

Air-Conditioned Battlegear

| NATICK, MA—Amid grow-
ing coneerns about the effee-
tiveness of infantry wearing
today's protective gear on a
nuclear, biological or chemi-
cil battlefield, the Army has
undertaken the design of a
combat suit known as SIPE
(Soldier Integrated Protec-
tive Ensemble).

SIPE reduces soldier heat
stress with forced air cooling
from a backpack power unit,
and tiny air conditioners will
cool future versions. Both
systems produce an over-
pressure within the suit to
keep out chemical agents,

The soldier will sight his

rifle via a thermal imager
linked to a head-up helmet
display. The helmet's visor
will protect against lasers,
while the bodysuit will resist
chemieal, flame and directed-
energy assaults, SIPE will
also incorporate improved
ballistic protection, a com-
munications headset and a
microcomputer.

Army researchers hope to
begin full-seale development
in 1993 and start fielding
SIPEs in the late 19890s.

SIPE-clad soldler can shoot from
the hip, thanks to a head-up
display linked to the gun's
thermal sight.

I8
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While our competitors have been busy imitating our Voyager minivan, E .

they haven't been able to imitate its success: over 1,000,000 Voyagers M"a“mﬂa' H"mu“m
have been sold, and they have a higher resale value than any other minivan. For 1991, Voyager offers safety
features like available all-wheel drive, 4-wheel anti-lock brakes, and standard rear seat shoulder belts? In addition,
there’s a completely redesigned interior, including a new instrument panel and glove box. Plus contemporary
aerodynamic styling outside. Plus 7 years or 70,000 miles of powertrain protection.t So for purchasing or leasing
information, make it a point to call 1-800-PrymouTH right now. And accept no substitutes.

NEW DESIGN. NEW
SAFETY FEATURES.
BETTER THAN EVER.

The New 1991 Plymowth Vovager

*Lap beli on center pear seat, HPmbects engine, poweririm and agamst
raiterhotly rust through. See limited warmnty o dealer. Restrctions apply
Hiscdide wip o sadety! © Plymiuth/ Chrvsler Mabors, 19540
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ALEXANDRIA, VA—

Twenty miles above sea level
lies a region that has been
restricted to high-altitude
balloons and rocketz—until
now. This year, researchers
plan to loft what could he-
| ecome the highest-flying

Drones Of The Stratosphere

plane ever: a remotely pilot-
ed craft named Perseus.

Its nose filled with chemi-
cal sensors, Perseus will fly
1-hour missions to measure
ozone depletion, green-
house-effect gas buildup and
other climate phenome ha.

A catapult will launch the
aircraft. Then a 15-1t., 2-
blade propeller will begin to
turn slowly. At cruise alti-
tude, Perseus will fly at only
220 mph, its 59-ft. wingspan
getting as much lift as possi-
ble out of the scanty air. The
small closed-cyele engine will
burn methane in oxygen.

Strato-drones Perseus [right|
and Thezeus (left] gain lIft from
geometry based on human-
powered aircraft.

Engineers at Aurora
Flight Seiences Corp., which
developed Persens, plan a fu-
ture version called Theseus
that will run on fuel cells for
2-day miszions,

Super-Duper
Computer
PASADENA, CA—The

fastest supercomputer ever
built will begin crunching
numbers this month at the
California Institute of Tech-
nilogy.

Touchstone Delta—co-
funded by Intel Corp. and
the Defense Advanced Re-
search Projects Apency—
will harness 528 of Intel's
million-transistor 360 pro-
cessor chips, Packed intoa
highly parallel architecture,

Touchstone Deita features
Calvech-designed routing chip
[above| that interconnects
powerhouse IB60 processors.

these will yvield a peak speed
of 42 billion operations per
second—iwice as fust as any-
thing else on the planet.

The next step, says Intel:a
version with 2043 processors
that will do more than 150 bil-
lion operations per second,

Coin-Op Dogfight Simulator

TOKYO, JAPAN—Combin-
ing videopame and thrill-ride
technology as never before,
Sepn Enterprizes is testing a
prototype arcade flight simu-
lator.

Instead of the complex hy-
draulic movement gear used
in military and commercial
simulators, the Sega pame
uses a relatively simple elec-
trie stepper-motor system to
spin & cockpit 3607 around
two axes.

DC stepper motors activate high-fidelity 360° mations that send the
Sega R3&0 simulator hurtling through penny arcades.

Jovstick movements feed
into a computer that controls
both the action of the cockpit
and the dogfight-game pre-
sentation on the video
sereen. Strapped into the
cockpit with a safety bar and
{-puint harness, the player
can climb, dive and rall,

Sega plans tointroduce the
machine in the 1.5, to large
video arcades later this year,

and is also building an 8-pas-
senger simulator. Tu

20
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When you consider all the advantages of the 1991 Plymouth i

Acclaim, we don't think you'll give the Honda Accord a second look. Plumoutn ncclalm
For one thing, Acclaim has available seating for 6. Accord only seats 5. Acclaim offers greater power
than the Accord, with available V-6. And our powertrain warranty is longer, too—7 years or 70,000
miles* Safety? We feature standard driver's-side air bags ancl available 4-wheel ABS braking; Accord
doesn't. The Acclaim also costs over $1,500 less than Accord. Call 1-800-PrymouTH for purchasing or
leasing information. Test drive the Acclaim and you won't have second thoughts about owning one.

E'RE NOT SAYING THE
AGGORD IS SEGOND RATE.
MERELY SEGOND BEST.

Plymouth Acclaim

*Protects engine, powertram s covers outer body rustthrough. See limited wasranty al dealer. Restricnons apply, TBase sncker pnce comparnson, Std. equip. levels vary,
Rockle up for safety! © Plymouth/Chrysler Motors, 1920
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SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight.

Full rich flavor,
not full price.

Available in Kings & Kings Lights.

@ Philip Morris ine. 1991

Mir's. suggestad retail prica.

Kings Lights: 11 mg “'tar;" 0.7 mg nicotine—Kings: 14 mg
“'tar." 1.0 mg nicoting av. per cigaratte by FTC method.
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Three days in Saudi Arabia with a US. Army Patriot missile
battery reveals a vital human element behind the spectacular
success of this modern black-box weapon system.

BY ABE DANE, Science/ Technology Editor. PM Photos by Skip Gandy

® At midnight, the reddish glow of a fire-belching
industrial plant somewhere in central Saudi Ara-
bia mikes the desert look like hell. A new year is
upon us, and waris two weeks away.

Sgt. 1st Cluss Maconia Satterfield strides ankle
deep through the taleum-powder sand, making
his rounds—going from ready tent to com-
mand post, to fire control bunker, to missile
lsuncher, to engagement control station—
keeping spirits up among the men and
wamen of Charlie Battery, Ifthey do
their job, he says, 1991 is the vear
they'll be going home.

They are here in this forbidding land to \
man the Patriot anti-aireraft missile, the
muost advanced weapon ol its kind and the only
thing that can stop the blistering ballistic course
of Saddam Hussein's terror weapon—the Soviet-
made Scud-B rocket. These members of the
Army's 11th Air Defense Artillery Brigade ¢all
themselves “Guardians of the Flame."

Plucked from their home base in Fort Bliss,
Texas, they came halfway around the world
aboard the Military Airlift Com-
mand’s lumbering C-5 and C-141
transport jets. On landing, their
10-ton high-mobility trucks
moved out and converged

onastrategic prece of di

sert, which military re-

%
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CHARLIE BATTERY

porting restrictions prevent us from
naming.

Army and Air Force engineers
threw up a berm and uncoiled concer-
tina wire around the emplacement’s
perimeter, while the 85 men and
women of the battery set up and test-
ed their equipment. Within three
days, their phased-array radar and
five missile launchers staked out a
120° segment of sky extending more
than 50 miles. They could have done it
within hours, but they planned to stay
awhile, so they arranged the site with
care and dug in deep,

Charlie Battery had been on guard
in the desert for three months when
PopurLAr MECHANICS arrived. Our
report covers 30 howrs spent with the
men, women and machines of this self-
sufficient, highly mobile community
of war.

Welcome at gunpoint
Spotting the trail of dust kicked up by
our Army-modified Blazer, Pvt. 2 San-
dra Morrow walks down through a slit
trench from the heavily sandbagged
entry control bunker and waits by the
gate, M-16 in nand. Another guard
stays back, watching from beside one
of the bunker’s heavy machine guns.
After checking our ID and phoning in
to the sergeant of the guard, Morrow
pulls aside a coil of concertina wire
and waves us through. The whole pro-
cedure seems to say: “This is for real.”

The encampment spread before us
is a cluster of shapeless humps formed
by equipment veiled in camouflage
netting. Here and there an antenna
mast juts toward the sky, and sand-
bagged “Scud bunkers” pockmark the
powdery sand. Pervading everything
is the tremendous din of turbine and
diesel generators, an ever-present re-
minder of the voracious energy appe-
tite of the Patriot’s electronies.

At the center of the site, on the
highest piece of ground, stands the
battery’s radar, its panel of radiating
elements cocked slightly upward and
slued toward Irag. Arrayed in an are
roughly a hundred yards in front of it
are the five launchers, each holdin
four boxlike missile canisters angl
toward the sky.

The main part of the encampment
liez behind the radar, safely outside
the irradiated no man's land created
by the half-million-watt pulses of en-
ergy with which it probes the sky.
Here, in addition to a control room
and other equipment needed to oper-
ate the missiles, are the tents and
trailers where the soldiers on site eat,
sleep and do most of their work.

Four overriding concerns shape the
efforts of these men and women: First,
protecting key facilities in the area
against Seuds and other threats from

29

Alr war Is fought in the ECS |above| by TCA at left and TCO at right. Green lights at top
center show launchers okay to fire, and white numbers to right give missile count. At
change of shifts, 5gt. Stonestreet briefs ECS crew (below left] and replaces air filters (right).

above. Second, keeping their own pe-
rimeter secure against ground attack
ar terrorist incursions. Third, keeping
the complex Patriot system in good re-
pair and ready to fire. Fourth, keeping
their fleet of 30 trucks ready to roll, so
they can relocate at a moment's notice,
The normal 24-hour shifts sometimes
streteh to 36 hours, during which per-
sonnel are lucky to grab a couple of
hours of eleep.

Blazing skies
The first warning of incoming missiles
would be received in the Engagement
Control Station (ECS). Encased in a
titanium-walled, chemical weapons
resistant shelter mounted on the back
of a truck, this electronies-crammed
room is the nerve center of the bat-
tery. Two radar scopes, manned by a
tactical control officer (TCO) and his
tactical control assistant (TCA), show
everything in the sky. A third ECS
crewman maintaing communications
links with the rest of the battery and
with battalion-level commanders.
Although not necessarily the high-
est ranking on site, those in the ECS
van take charge of the battery in the
event of an attack, “They execute and
control the whole battle,” says Capt.
Kevin Groome, commander of Charlie
Battery. When the battery goes to
hattle stations, a condition they ecall

“Blazing Skies,” the TCO gives a

quick mission brief to key battery per-
sonnel assembled behind the van. He
then seals the door, pulls on his Kev-
lar helmet, flak vest and MOPP-4
chemical warfare suit, and goes back
to his scope to fight the air battle.

Friend or foe
“My main funection in the van is to en-
sure friendly protect,” says 2nd Lt.
Kevin Gale, one of the battery's
TCOs. That means he bears the
weighty responsibility of making sure
the battery attacks the right targets.
Some of the most sophisticated elec-
tronics in the Patriot system are dedi-
cated to helping him with that task.

The bulk of the work is done by a
strip of Identification Friend or Foe
(IFF) transmitters running along the
lower of the radar's antenna ar-
ray. These interrogate aireraft tran-
sponders, triggering them to send
back a return signal. Transponders
set according to secret codes distrib-
uted daily to U.5. forces appear on
the ECS screen as a flashing circle
around a T, standing for true friend.
Allied warplanes appear as empty cir-
cles, and each civilian aireraft is a
cireled S, which stands for special un-
known.

If, as is likely in wartime, aircraft
cannot be counted on to broadeast
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To kill a Scud: Patriot missile’'s seeker detects radar return bouncing from target. computes
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bearing to It, then transmits data to ECS via radar array. ECS calculates best intercept
course, and trarsmits it back to the missile. Although complex. such Track Via Missile

guldance systems are highly accurate and difficult to jam.

|
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their intentions, more sophisticated
mensures come into play. Safe pas-
sage corridors programmed into the
gystem's computer, and known to al-
lied aviators, aid in sorting out the en-
emy. Additional information may be
entered at any time, if friendly air
craft are expected to deviate from
these flight lanes. The computer also
analyzes tracks to see if their behay-
ior conforms to hostile flight profiles.

Scud attack

The most hostile of all flight profiles is
that of the Scud, one of a class of
weapons Patriot operators refer to as
TBMs, or Tactical Ballistic Missiles,
“A TBM flies only one way—up and
down, so it's very, very easy to de-
cide," says Groome.

Spec. John Davis showed me just
how a Scud attack would look by run-
ning a training simulation pro-
grammed into the ECS computer. As
one of the battery's TCAs, he is re-
sponsible for earrying out the TCO's
orders to fire at specific targets, “I'm
the shooter for the battery,” he says.

The Scud appears as a triangle
moving in from the top of the screen
with disconcerting speed. Davis
works a joystick to maneuver a cur-
sor, and within moments it zips over
the track. Smacking a button marked
HOOK on his keyboard locks the cursor

PE
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DIEPARTARENT OF DEFENSE MOTD

Motor pool mechanics are responsible for keeping 10-ton HEMTTs ready to rall [above}. In
all, 30 trucks of various types are attached to the battery, as well a3 14 diesel generators.

Sgt. Gamboa |below right| oversees their maintenance,

on. He sets the system to ripple fire
mode, and before the time to last
launch indieator counts down below
50 seconds, he punches the caged
ENGAGE button, A Patriot is away,

The missile appears as a football-
shaped symbaol floating toward the
Scud at Mach 3. Twenty seconds lat-
er, the second Patriot in the ripple
fires automatically. The first finds its
mark, however, and a tic-tac-toe sign
flashes over the downed Scud.

Hot crew

Outside the air-conditioned confines
of the ECS, war is a less cerebral ex-
ercise. No amount of button pushing
will have any effect unless someone
has gone down range and activated at
least one of the launchers. This task is
handled by the launcher hot crew, a
roving band of three personnel who
remain in constant contact with the
ECS via a backpack radio.

Although the battery normally
keeps enough launchers running to
counter a surprise attack, the hot
crew must scramble to get all remain-
ing launchers operational the minute
an alert is sounded. Bouneing down to
each in a pickup truck, they leap out
and perform a complex sequence of
steps, shouting back and forth to kee
their actions coordinated. They ch
the system, fire up its diesel genera-
tor, power up its electronices, synchro-

@ In an adaptation typical of the pro-
cess by which Irag has scrounged and
patched together much of its war ma-
chine, the 55-1 tactical ballistic mis-
sile, ar Scud-B, has gone from a means
of delivering nuclear warheads in sup-
port of Russian {roops on European
battlefields to a means of sowing near

Of The Scud Threat

random terror among civilians.

The Scud is a liquid-fusled, 14,000-
pound rocket, launched either from 8-
wheeled mobile launcher/erectors or
from static sites. The accuracy of its
primitive inertial guidance system is be-
lieved to be within 1 mile—acceptable
for the delivery of nuclear ordnance, but
of little mililary use when equipped witha
high-explosive warhead. Launched at
civilian targets, however, it can wreak
havoc, killing hundreds and keeping en-
tire cities caplive fo fear,

As originally sold o the Iraqgis in the
late 1880s, the Scud had a maximum
range of about 180 miles. But
during its B-year war with lran,
Irag devoled consider-
able effort to increasing
this. Their aim was to
sirike at the Iranian cap-
ital city of Tehran.

With the help of Ger-
man, Brazilian and
Egyptian technicians,
Iraq produced two Scud
variants—the al-Hus-
sein and al-Abbas, |
shown at left. With a
larger fuel tank and war-
head size reduced from

2000 to about 500 pounds, the al-Hus-
sein can reach approximately 360
miles. The later al-Abbas is said to be
capable of traveling 540 miles, bring-
ing the entire Parsian Gulf and |srael
Into range.

All variants of the Scud-B-are still
hindared by the late 1950s design of
the original. In addition lo poor accura-
cy, they are believed to require a full
hour and 45 minutes to fuel betore fir-
ing. However, by clever use of cloud
cover, many of Iraq's mobile launchers
have so far remained elusive, leaving
the Patriot as the only way of prevent-
ing heavy civilian casualties.
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nize its clock with that in the ECS,
enter codes that prevent communica-
tions with the ECS from being
jammed, and turn torque tube han-
dles on each canister to release the
mizsiles for firing. Drills | watched
took less than 5 minutes. When all
launchers are running, the hot crew
can head for the Scud bunkers.

Another group that swings into ac-
tion at the outset of an alert are the
Stinger missile teams. Departing the
gite in a truck prepacked with their
equipment, these three crews fan out
to locations 1.5 km away. With their
shoulder-launched, infrared-guided
missiles, they guard against hostile
aircraft that might sneak under or
around the battery's radar. They also
form a last-diteh air defense cordon
should the Patriot system for any rea-
son cease to function.

Keeping Charlie up
Preventing just such a failure is the
responsihility of Chief Warrant Offi-
cer Terrance Driseoll, the battery's
top missile system repairman. Not
surprisingly, most of his attention is
devoted to the ECS and the radar, the
two most sophisticated pieces of Pa-
triot equipment. “We run a computer
diagnostics on the radar and the ECS
every day,” he says. The result is a
printout about 50 pages long.

28

If there are problems, the comput-
er lists parts that may need to be re-
placed, starting with the most likely
culprit. From there, it's usually a
matter of replacing parts until the
problem goes away. “We're basically
chassis changers,” Driscoll says.

Unlees, of course, something goes
wrong with the system in the midst of
an air battle. Then Driseoll's main-
tainers go toa set of procedures
known as BDAR, or Battle Damage
Agssessment and Repair. A special
toolkit in the maintenance trailer is
broken out for these quick and dirty
repairs. “It's the ‘MacGyver' kind of

spec. Nikkl Akin [right] and Sgt. Thomas
Rotter pull guard duty outside the entry
control bunker, one of three machine-gun-
armed emplacements that guard the base.
stuff,” he says. “We do some things
that might cause it to smoke, but it'll
get yvou through a battle.,”

Drisecoll still admits some nostalgia
for the now-retired Nike-Hercules
strategic anti-aircraft missile, which
he spent most of his Army vears main-
taining. Because of its simplicity, he
says, "Here was a lot easier to work
on.'" But the Patriot system has
earned his respect. “I was convinced
it wouldn't work over here in this des-
ert, but it is. It's working very well.”

With a system as complex as the
Patriot, downtime is nonetheless a
fact of life. To allow for this, Charlie
Battery works closely with the neigh-
boring batteries in its battalion.
“When we're at a lower state of readi-
ness doing maintenanee, another bat-
tery will be at a higher state to cover
us,” Groome says.

The batteries of the battalion are
knit together via UHF digital data
links emanating from their Antenna
Mast Group trailers. These tie them
into an Information Coordination
Central (ICC) van located at battalion
headquarters, Based on hardware
similar to the ECS, the ICC’s scopes

{ Pleaas bicrni to page 126)
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AMERICA
AT WAR

AMERICAS
SENAL

A guide to our major weapons systems that put the

thunder into Operation Desert Storm.

® The outbreak of war in the Persian Gulf has brought  eruise missiles. Now arrayed against Iraq is an armada
together nearly 50 years of American military technol-  of more than 1300 airplanes, 1500 helicopters, 3700 ar-
ogy—{from World War II-vintage battleships, through  mored vehicles, 3000 artillery pieces and 115 naval ves-

Vietnam-era Wild Weasel and Corsair aireraft, to to-  sels. This reference guide will help you identify what
day's state-of-the-art Stealth fighters and Tomahawk you're seeing on the evening news.

|FIXED-WING AIRCRAFT

e

N
s
F-14A Tomcat Armaments: 20mm gun; F-15C Eagle conformal fuel tanks)
Carrier-based fighter usually eight AIM-7 Sparrow  Air-superiority fighter Armaments: 20mm gun;
Max. speed: Mach 2.3 or AIM-9 Sidewinder air-to-air  Max. speed: Mach 2.5 various air-to-air and
Max. range: 2000 mi. missiles Max. range: 3570 mi. (with air-to-ground weapons

_ . F r=
F-16C Fighting Falcon F/A-18A Hornet
Multirole fighter Armaments: 20mm gun; Strike fighter Armaments: 20mm gun;,
Max. speed: Mach 2.1 various air-to-air and Max. speed: Mach 1.8 various air-to-air and
Max. range: 2415 mi. air-to-ground weapons Max. range: 2303 mi. air-to-ground weapons

\.’%W F-117A A B 520 ILLETRATIONS BY FOMN CARBON]

i
FEE_ > g'lﬁ
F-4G Wild Weasel Max. range: 1978 mi. F-117A Stealth Fighter Armaments: Various air-to-
Air-defense suppression Armaments: Various, Attack fighter surface, usually two 2000-
fighter including AGM-88 HARM Max. speed: 691 mph pound laser-
Max. speed: Mach 2 anliradar missiles Max. range: 800 mi. guided bombs
2 . é ——
{-’:’:Lf_;’,l% i
F-111F "Aardvark’ B-52G Str.
Long-range strike bomber Armaments: 20mmgun;up  Strategic bomber Armaments: Up to 50,000
Max speed:; Mach 2.5 10 25,000 pounds of bombs Max. speed; 595 mph pounds of bombs; twin 0.5-in,
Max. range: 2925 mi. on external pylons Max. range: 7500 mi. tail guns il
77 7
| 7 ~ L
AV-8B Harrier ll A-6E Intruder Max. range: 2740 mi. :
VTOL attack fighter Armaments: 25mm gun; Carrier-based heavy Armaments: Mostly air-to-
Max. speed: 661 mph various air-to-air and attack bomber surface weapons, often 28
Max. range: 2418 mi. air-to-ground weapons Max. speed: 806 mph 500-pound bombs

POPULAR MECHANICS ® AFRIL |99 29
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P ILLLISTRATRONS BY RO CARBOINI

AMERICA'S ARSENAL
FIXED-WING AIRCRAFT

A-10AThunderboltll  Armaments: 30mm Avenger
Close air-support aircraft antitank cannon; other

Max. speed: 439 mph air-to-surface weapons

Max. range: 2454 mi.

TR-1A Max. range: 3000 mi.
High-aititude Armaments: None, but
reconnaissance aircraft carries a vaneaty of electronic

Max. speed: 430 mph sensors at 70,000-90,000 f.

A-TE Corsairll Armaments: 20mm gun;
Carrier-based medium various air-to-air and
attack bomber air-to-surface weapons

Max. speed: 698 mph
Max. range: 2870 mi.

OV-10A Bronco
Low-altitude
reconnaissance aircraft
Max. speed: 281 mph

Max. range: 1437 mi.
Armaments: Four 7.62mm
machine guns; other air-to-air
and air-to-ground weapons

MISSILES AND ARTILLERY

M109A1
155mm self-propelled
howitzer

Max. speed: 35 mph

Max. projectile range: 14 mi.
Max. rate of fire: 4 rds./min.

e

=\ -
Multiple-launch rocket system MIM-104 Patriot BGM-109 Tomahawk
Projectiles per launcher: 12 Alr-defense missile system Sea-launched cruise missile
Max. projectile range: 19 mi. Missiles per launcher: 4 Size: 21 ft. x 20in.
(M77 submunition warhead); Max. missile range: 50-plus mi. Speed: Mach 0.7
24 mi. (AT-2 antitank mine warhead) Max. missile speed: Mach 3 Range: 1555 mi.
Rocket size: 13 ft. % 9in. Missile size: 17 ft. « 16in. Circular error probable: 60 fi.

Mi198

155mm towed howitzer

Weight: 15,600 pounds

Max. projectile range: 11.2mi.
(standard); 18.4 mi. (rocket-assisted)
Max. rate of fire: 4 rds_/min.

I T — %’_“j

f

lowa-Class Battleship  Missiles: 32 Tomahawk
Deployed: Missouri and cruise; 16 Harpoon antiship
Wisconsin

(T

AEGIS Guided Missile Cruiser

Deployed: At least 10 Guns: Two 5-in. (14-mi.
Missiles: 26 Tomahawk range); two 20mm Phalanx;
cruise; eight Harpoon anfiship; four 12.7mm machine guns
122 Standard surface-to-air;

20 ASROC antisub

Guns: Nine 16-in. (23-mi.
range); 12 5-in. {10-mi.
range); four 20mm Phalanx

(3000 rds./min.); four
12.7mm machine guns

Ry
- — g 1 W 1“ |
|~ “._F.f-ll M P A — T = P
lass
Deployed: At least aight Guns: Two 5-in. (14-mi.

Misslles: 45-60 Tomahawk range); two 20mm Phalanx;
cruise; eight Harpoon antiship; four 12.7mm machine guns
24 Sea Sparrow surface-to-air,

24 ASROC antisub

30
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AH-64A Apache Armaments: 30mm Chain AH-15 HueyCobra
Antiarmor attack helicopter ~ Gun; Hellfire antitank Attack helicopter Armaments: 20mm gun;
Max. speed: 227 mph missiles Max. speed: 195 mph TOW antitank missiles;
Max. range: 1057 mi. Max. range: 315 mi. other rockets

CH-47D Chinook
Transport helicopter

Max. speed: 188 mph

' UH-60A Black Hawk
Max. range: 1272 mi. Assault helicopter
Armaments: None, but can Max. speed: 184 mph

take 12-ton cargo load Max. range: 1380 mi.

Armaments: Hellfire
missiles; 7.62mm
machine gun

M1A1 Abrams
Main battle tank

Max. speed: 45 mph
Max. range: 288 mi.

Main battle tank
Max, speed: 30 mph
Max. range: 310 mi.

Armaments: 120mm main gun, Armaments: 105mm main gun,
12.7mm anti-aircraft gun 7.62mm machine gun
-

A b

L aE LVTP-7
M113 Amphibious assault vehicle
Armored personnel carrier Max. speed: 40 mph (land);
Max. speed: 41 mph 8 mph (water)
Max. range: 369 mi. Max. range: 300 mi. {land);
Armaments: 12.7mm machine gun; 55 mi. (water)
various weapons systems Armaments: .50-caliber machine gun

M2ZA1 Bradley

Infantry fighting vehicle

Max. speed: 42 mph

Max. range: 300 mi.

Armaments: 25mm Chain Gun; 762mm
machine gun; TOW antitank missiles

Light armored vehicle

Max. speed: 41 mph

Max. range: 415mi.

Armaments: 25mm Chain Gun;
7.62mm machine gun; TOW missiles

Typical attack airwing: 20

Alrcraft Carrier Deployed: Theodore
Roosevelt, America, Ranger, F-14: 20 F/A-18: 20 A-6E
Saratoga and Midway |
L o= # | 1|
II..-E.--@_.' e o M P S 1r.—’_.h"-l ,"+ ":'..-_""' “3‘
hY 1 e f
Guided Missile Fri Amphlibious Assault Ship

Deployed: At least 10
Missiles: Four Harpoon
antiship; 36 Standard
surface-to-air

Guns: One 3-in. (10-mi.
range); one 20mm Phalanx;
four 12.7mm machine guns

one Marine battalion
landing team

Deployed: At least eight
Typical complement: Four
AV-8B Harriers; 16 CH-53D
Sea Stallion helicopters;

Ph ILLLETRATIONS BY RON CARBOMI
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AUTOMOBILES

If you're in the market for a convertible
this spring, start your shopping here.
BY TONY SWAN, Automotive Editor

@ It's spring again. The convertibles have come out of
hiding. Your best friend just zoomed by in something red
and topless, with someone who looked a lot like Madonna
draped all over him. And you told yourself, this year I
will have a ragtop.

But what's available? And for how much?

Relax. Anticipating your spring fever, here’s a sam-
pler of just about every convertible sold in America.
Check these pages before you shop. As for the Madonna

lookalike, well, that part's up to you.

around since 1966, and still
looks good. Updates for '91
include a new front bumper
and rear-end treatment (the
ugly rubber spoiler is gone),
plus an optional automatic

ALFA ROMEO SPIDER

BASE PRICE: $20,950 transmission. Two

The basic design of the Alfa  models—Spider and Spider
Romeo Spider has baen Veloce ($22,950)—are

available, both powered by a
120-hp dohc alloy Four. The
Veloce adds alloy wheels,
fatter tires and leather seals.
Veloce buyers can also add
a removable hardiop.

BASE PRICE: $225,000°

if you want prestige and
performance to go with your
frash air, we can't think of
any ragtop to rival this one.
Aston Martin's Volante

hustie this big (4224-pound),
stylish 2-seater to 100 mph
in 16 seconds, with a top
speed of 150-plus. Best of
all for a luxury tourer like
this, the handling matches

BENTLEY CONTINENTAL

BASE PRICE: $225,900 saves you a thousand
Yeaming for Rolls-Royce bucks, enough for a nice
elegance, but worrying picnic at your naxt polo
about what the neighbors match. Inside, it's the same

will think? Here's one
solution. The Bentley

sumptuous, handcrafted
symphony of burled walnut

version of the Virage coupe  the speed. Pul this one at Continental is a Rolls-Royce  and Connolly leather, with
packs 330 hp in its 32-valve  the top of your wish list for Comiche, minus the Flying the familiar 412-cu.-in. V8
5.3-liter VB—enough to the day you win the lottery. Lady hood omament, which  under the hood.

* Estimatod
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BASE PRICE: $35,700
This Bimmer begins life

as a coupe, but even in
convertible trim as taut and
responsive as most sports
cars, and bolted together
better than most. BMW's
165-hp 2 .5-liter sohc
straight-Six provides lively

POPULAR MECHANICS & APRIL 199

performance to go with
encallent handling. If you
want BMW panache and
handling, but 35 grand is a
stretch, a 318i ragtop will be
available this year, starting
at $28,500. This one's
propeilled by a 134-hp dohc
16-valve Four

PONTIAC FIREBIRD TRANS AM

BASE PRICE: 522,980
While there have been
topless Pontiac Firebirds on
the road prior to now, this is
the first time you'll be able to
buy one through Pontiac
dealers with a full tactory
warranty. Tops (black or tan)
are manually operated. The

BASE PRICE: $35,700
Buick pointedly refrains from
calling the Reatta a sports
car, but its performance 15
far from ho-hum, thanks to
GM's torquey 3800 VE.
Add competent handling,
standard antilock braking

| and improved steering, and

convertible will be offered
eitherin Trans Am or
standard Firebird ($19,159)
trim levels, Engine options
on the convertible will
include a 140-hp V&, 170-hp
TBI 5.0-liter V8 and 205-hp
port-injected 5.0-liter V8
(standard on Trans Am)

you've got a 2-seater that
can hold its own in some
pretty sporty company. As
you'd expect, there are lols
of creature comforts, and the
ragiop Reatta measures up
as one of the roomiest 2-
sedters on the market, with
lots of lockable storage.

O BY RICH COX
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BASE PRICE: $52,250
Conceived as a direct
competitor for the Mercedes
SL series, the Pininfarina-
designed Allanté now finds
itself with a substantial price
advantage over the new
roadsters from Benz.
Performance from the

aluminum 4.5-liter VB is
stirring—0-60 mph in aboul
B seconds—and handling is
also a strong suit. The soft-
top, though still manually
operated, is improved for
‘81, as is build quality—
something that plaguad

early modeis.

—i § ﬁ B F'p*
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CHEVROLET CAMARO 228

BASE PRICE: 521,284
Though the basic design
dates back a decade,
Chevy's Camaro still looks
hot, particularly so in topless
trim. If the Z28 price tag
seams a bit high for your
budget, check out the RS
version, which starts at

$15,914. Like Firebird, there
are three engine ophons!
140-hp V&, 170-hp TBI V8
and the £28's standard 205-
hp port-injected V8. All the
engines can be mated to
either 4-speed automatic

or 5-speed manual
transmissions.

CHEVROLET CORVETTE

BASE PRICE: $39,300
Aside from the addition of
small gill-like vents behind
the front wheel wells, the
Corvette convertible is
basically unchanged for
1981—which meaans that
it's still one of the sexiest
roadsters on the road.

Chevy’s chassis engineers
have done a good job of
maintaining the Vette's
superb handling in the
topless version, and the
245-hp 5.7-liter port-injected
LS8 V8 continues to make
this one of the fastest
ragtops sold in America,

BASE PRICE: $18,100

According to Chrysler, this is

not only the best-salling
convertible in America, it's
the best-selling convertible
on the planet. The GTC
includes a 141-hp 3.0-liter
V& as part of the package,
which is new for '91. If you

want more speed, you can
order the 162-hp 2.5 Turbo,
and there are three |
transmission options: 3- and |
4-speed auto, 5-speead |
manual. The basic ragtop
($15,705) has a 100-hp
narmally aspirated version of
the same powerplant,

CHRYSLER TC BY MASERATI

BASE PRICE: $37,000
Here's one that could very
well become a collector’s
item. Bullt in Milan, this joint
Chrysler-Masarati design IS

tatal, and "91 will be its last
year on the market. The TC
is roomy, leather-lined and

a limited edition of 7300 cars

comes with two tops: one
foldable (manually), one a
detachable hardtop. The
3.1-liter V6 (the only engine
offered) is on the tepid side
(141 hp) but, working with
Chrysler's 4-speed
automatic, it's quiet and
ultrasmooth.

DODGE SHADOW

BASE PRICE: $12,995

Like so many cars, the trim
little Shadow actually gets
better Ipoking with its top
removed. New for ‘91, the
ragtop Shadow is available
with two engine options—a
100-hp sohe 2.5-liter Four or
152-hp turbo version of the

same engine—mated 1o
gither a 5-speed manual or
3-speed aulomatic. The
turbo version is gratifyingly
quick. The top is manually
operated, assisted by gas
struts, and the rear quarier
windows roll down
automatically.

36
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FERRARI MONDIAL

BASE PRICE: $105,650
Thanks to the activities

of speculators, anything
wearing a Ferrari badge has
become collectible, which
shows in the price of the
Mondial—the only true
converiible in the Ferran
lineup. Power is plentitul,

thanks to a 286-hp 3.4-liter
dohec 32-valve alloy V8.
Handling is precise, if a trifle
heavy, and braking (ABS
standard) is superb. Besides
the basic appeal of Ferrar
panache, hera's one car that
will actually increase in

valua as time goas by.

FORD MUSTANG GT

BASE PRICE: 519,864
When we say the Mustang
convertible is an old favorite,
we're not kidding. The
current rear-drive platform
traces its heritage all the
way back to the Ford
Fairmont, although the
chassis engineers work hard

BASE PRICE: $9740

They just don’t get much
cuter than this. Built in Japan
by Suzuki, the little (BS.2-in.
wheelbase, 146.1-in.
overall) Geo Metro seals
two, and has a parcel shelf
in the rear. Power (55 hp at
5700 rpm) comes from a

tough littie 1.0-liter sohe 3-
cylinder engine, along with
a 50 mpg EPA highway
cycle fuel economy rating.
Performance can be called
adequate with the standard
5-speed, but it's downright
sluggish with the optional
3-speed automatic.

to keep it current. The basic
Mustang ragtop, powered
by Ford’s 88-hp 2.3-liter
sohc Four, is a good buy al
316,222, If you want the
muscle of Ford's 225-hp 5.0-
liter V8, but want to save
some dough, check the LX,
which lists for 516,652

BASE PRICE: $£59,900
The things that make the
standard X.J-S coupe so
appealing—262-hp 5.3-liter
sohc V12 engine, leather
interior, walnut trim—are
pasitively seductive here.
The ragtop version is
unquestionably better

e i

looking than the somewhat
dated lines of its hardtop
sibling, and, like most
convertibles, should hold its
value better too. ABS is
standard, and while the XJ-5
can'l really be called a
sports car, it's silky smooth
and sneaky fasl.

LOTUS ELAN SE

BASE PRICE: $39,340

The name's familiar, bul this
nifty newcomer has a couple
departures from traditional
Lotus gospel—it's front-
drive, powered by a 1.6-liter
dohc 16-valve Four from
Isuzu. Power-to-waight

| —162 hp, 2350 pounds

—is textbook Lotus, though,
as is the handling.

The new Elan's prica
obviously takes it beyond
the realm of toys. But for the
driver who wants a serious
sporis roadster that he won't
see in avery parking lot, this
one's worth a hard look.

MAZDA MX-5 MIATA

BASE PRICE: $14,700
This is arguably the best-
loved sports car sold in
America, and for good
reason. The Miata updates
the joys of the old British
roadsters with a modern 1.6-
liter dohc iwin-cam Four,
contemporary suspension

POPULAR MECHANICS ® APRIL 1991

and a top that actually keeps
heat in and weather oul. The
folding top is wonderfully
simple to use, and an
optional hardtop is available.
Nimble, peppy and wall-
made, we rate the Miata as
the best sports car buy on
the market today.

a7



BASE PRICE: $28,150

| Somewhat shrouded by the
acclaim surrounding its
smaller sibling, the RX-7
continues lo be one of the
most pleasant and polished
ragtops on the road.

| Distinctions in handling

| between coupe and

convertible are all but
indistinguishable, and the
general level of fit and finish
is very high indeed. And
aven though it lacks low-end
torque, the 160-hp rotary
engine—an RAX-7 exclusive
—is & very smooth

traveling companion.

BASE PH:IGE STB mm 500

These are the worid's most
sophisticated roadsters, bar
none, and likely to be worth
more at trade-in time than
they are new. Progress is
leisurely with the 228-hp
dohc 24-valve Six, but the
322-hp dohc 32-valve VB is

equal to the car's substantial
4150-pound mass. Tech
highlights include a rollover
bar that automatically
deploys when peril impands
and an automatic power fop
that qualifies as
entartainment.

MERCURY CAPRI XR2

BASE PRICE: $15,920

This is Ford's answer to the
Mazda Miata, and if it's not
quite as compelling, itis a
little more versatile. Sealing
is 2+ 2, and there are two
engine options: the base
($12,580) 1.6-liter sohc Four
(100 hp) and an optional 16-

valve intercooled turbo
version of the same angine
rated at 132 hp. We'd
characterize the front-wheel-
drive Mercury Capri's
handling as sporty, and its
ride quality as good. A
removable harditop is offered
as an option,

EASE PHIG E: H‘L‘I 995

To keep conversion costs in
hand, Olds had to retain a
targa-style bar amidships

in the Cutlass Supreme
convertible. That's where the
door handle hardware hides.
Whatever you may think of
this arrangement from

an aesthetic point of view,
the yield is a smooth and
roomy S-seat raglop that's
long on comfiort. Go-power
from the 140-hp 3.1-liter
sohc V6 is so-so, but
thoroughly civilized. Leather
upholstery and ABS braking

are optional.

' BASE PRICE: $14,414
Pontiac has done a good
thing for the little 4-seat
front-drive Sunbird. The old
2.0-liter turbo Four option
has been replaced by GM's
3.1-liter V6. This means less
horsepower (140 versus
165}, but it's a smoother and

much more manageable
sefup. The base engine
continues to be a 96-hp
2.0-liter sohc Four, and

the Sunbird’s top goes up
and down at the touch of a
button. A sports suspension
package is offered as an
option.

PORSCHE 944 52 CABRIOLET

BASE PRICE: $50,350
Porsche is better than most
al compensating for the loss
of structural rigidity that goes
with convertibility, and

the 944 S2 is rolling proof.
It's tight, and gives littie if
anything away to the 52
coupe in handling. There's

plenty of power (208 hp)
from the dohc 16-valve Four,
and the braking system
(ABS standard) is nothing
short of exemplary. Beyond
the leather upholstery
option, there's little to add to
the 944's substantial list of
standard equipment.
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PORSCHE CARRERA 2 CABRIOLET

BASE PRICE: $69,300

If there's a more successiul
convertible conversion on
the market than this one, we
don't know about it. Tha 911
ragtop is as rigid as
something made from bridge
girders, and the recent
redesign makes this the

best-handling 911 yet.

With 247 hp on tap in the
immortal Porsche sohc flat-
Six, it's fast by any definition,
and it's also available in 4wd
Carrera 4 ($80,600) trim.
Best of all, it's hard to lose
money on any 911-serles
Parzche.

ROLLS-ROYCE CORNICHE iil

BASE PRICE: $226,700
This is autodom’s way of
saying you make too much
money. Sumpluously
handcrafted inside and out,
the Rolls pampers you all
the way—from its
electronically controlled
suspension to its lambswool

and leather interior. True,
the pnice equals a nice
house, but we wouldn't mind
living in this one, and we'ra
still glad that Rolls sticks to
its lofty standards. Before
you buy, though, you better
make sure you're square
with the IRS.

BASE PRICE: $33,295
A show car that reached
production by popular
demand, the Saab 900
convertible continues

o deliver the kind of
performance, durability,

individuality and comfort that

have distinguished this

family for so long. Power
(160 hp) comes from Saab's
smooth dohc 16-valve turbo
Four, mated to a 5-speed
manual (recommended) or
3-speed automatic. ABS is
standard equipment, and the
well-made top is power-
operated.

TOYOTA CELICA GT

BASE PRICE: $§18,953

This is the third generation
of Toyola Celica
convertibles, with the
conversion handled capably
once again by ASC. The lop-
chopping and structural
reinforcement is performead
on the Celica GT coupe, with

Toyota's 130-hp 2.2-liter
dohc 16-valve Four
delivering power to the front
wheels. The premium sound
system should be audible
even al maximum speed
with everything open, and
the top stores tidily behind
the rear seals.

M'

VOLKSWAGEN CABRIOLET

BASE PRICE: $16,540
Besides being a pretty good
buy to begin with, the VW
Cabrio is a real champ at
holding its value. Like every
VW convertible dating back
to the Bug, the 4-seat
Cabriolet is produced by
Karmann, and is top quality

inside and out. Power (94
hp) comes from VW's solid
1.8-liter sohc Four, and
handling is the aqual of
many so-called sports cars,
The same goes for braking.
A welcome plus for ‘91 is the
availability (optional) of a
new power-operated top.

YUGO CABRIO

BASE PRICE: $8025

We have to admit that the
Yugo Cabrio gets high
marks on the culeness
scale, and it's also
cheap—the cheapest
convertible automobile on
the market. There's not

The 1.3-liter sohe Four
makes only 61 hp, but it only
has to haul 2000 pounds of
car. Niceties include a fair-
sized trunk, zip-top storage
pouches built into the
seatbacks and, remarkably,
a power convertible top as
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much in the way of muscle,

standard equipment. PM |
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THE MECHANICS OF A

HONME RUN

SPORTS SCIENCE

A lot of science is happening every time Jose Canseco
blasts a homer—even if he doesn’t know it. -

BY LOU PINIELLA

® The home run can win a ball game
for you with one swing of the bat. No
question. It's the most exciting hit in
baseball.

By extension, the guys who can
smash a baseball 400 ft. or more overa
fence are among the most exciting
players in the game. Everybody
wants tosee aJose Canseco or
a Cecil Fielder swat a
baseball out of
the park. -

.‘-

How far can
a baseball be hit? The
oldtimers talk about Mickey

Mantle hitting one 565 ft. I've seen
some audacious shots but never one in
the 500-ft. category. The longest shot
I saw in 1990 was 450 ft., and I'd say
450 to 475 ft. is about as faras a human
being can hit a baseball without help
from the elements.

Among today's hitters, Canseco of
the Oakland A's hits the long ball the
most consistently. When he is
healthy, it's almost worth the price of
admission to watch him in batting
practice. He propels them. Other big
home-run hitters include Fielder of
the Detroit Tigers, Darryl Strawber-
ry of the Los Angeles Dodgers, Ryne
sandberg of the Chicago Cubs, Kevin
Mitchell of the San Franeisco Giants
and even our own Eric Davis. Dave
Justice with the Atlanta Braves is an
up-and-coming home-run hitter,

Schools of thought

There are basically two schools of
thought when it comes to hitting a
baseball. One school of thought was
developed by Ted Williams, the leg-
endary Boston Red Sox slugger. The

Lou Piniella is manager of the 1950 World
Chnmnfimnwhﬂngl

Jose Carseco of the Oakland A's s one of
the best home-run hitters today.
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Williams school emphasizes a rotation
of the hips to generate power.

The secnng school of thought is
best articulated by Charley Lau,
a former eoach with the
Kansas City

Royals, New w_

. D
I % York Yankees
. " and others. The Lau
e school puts a premium
on making contact with the
ball. Lau asks you to keep your head
down and shift your weight from back
to front as you swing.

While Ted Williams was my idol as
a child, I'm philosophically more in
the Charley Eau school. If you throw
your hips as Williams recommends,
your hands are going to drag and your
swing is going to be a little longer,
Your navel is going to lead, and your
?ands are going to catch up a little

ate.

With the Williams approach, it is
much easier to hit the low ball. On the
low piteh you have more time to catch
up to the ball. The higher a pitchis in
the strike zone, the harder it is to
catch up to it. Your swing has to be
shorter and more compact.

The problem is that as the ball
maoves up the strike zone, it will hop a
little more and have 2 to 3 miles per
hour more velocity.

The hitting method ['m going to de-
scribe is fungamentally derived from
the Lau school, but with a variation
designed to deliver more power. Does
it work? Chris Sabo on our team
upped his home-run production from
eight to 25 using this approach.

The stance
What you want in your stance is bal-
ance. Balance allows you to do a lot of
things. It allows you to get a good
weight shift. It allows you to go out af-
ter a breaking ball. It allows you to
wait on an off-speed pitch.

The way George Brett of the Kan-
sas City Royals stands in the batter's

PR ILLLBTRATION By DiON MANMES, FOCLE Ofy SPORTS PHOTOS

box is nice to
see The good hitter
will lean forward across
l;hE plate and then shift his
weight back. One way to set your
balance in this manner is to reach
across the plate with your bat. I used
to do this every at-bat. It was a great
balancing trick for me. Brett does this
also. He leans out, touches the other
side of the plate, and he's ready to hit
a baseball. He knows exactly how
much extension he needs to the out-
gide of the plate.

In terms of positioning the feet, the
home-run hitter cannot have a very
closed stance—meaning one in which
the front leg is closer to the plate than
the back leg. Most of the guys hitting
the ball out of the park have a slightly
open or square stance, This means
that the front leg is a degree or two off
a straight line that can be drawn from
the back leg of the batter to the pitch-
er. Even if they start out slightly
closed, they'll all wind up slightly
open when they're done,

Home-run hitters don't have very
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THE METHANICS OF A HOME RUN

Home-run hitters use a front-knee cock to get their weight back. The frontknee cock acts lilce a trigger and also gets the batter's hands back.
As the ball enters the hitting zone, the hands lead the body through the swing. The bottom hand provides the extension needed to cover the

SWEET LOU'S
HOT SPOTS
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wide stances. Most stances are about
shoulder width—a position that nl—
lows them to stride and make goo
use of the weight transfer in their low

er bodies when they swing.

Onece you're in the batter's box,
don't into a stance. There should
heahtth; movement in the feet. Likea
tennis er awaiting a serve, your

feet Shgll]\‘.{ not be stationary, If arten—
nis player can return a fast-moving
ball off movement, that tells me you
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Some pitches are more likely to be hit for
home runs than others. Baseball people
ahways tell pitchers to “keep it low.” The
truth s most home runs come on down-
and-in fast bails and breaking bails that let
hitters fully extend. More home runs ane hit
wihen the ball Is in the red zone. The
orange zone Is No. 2 and the yellow rone s
No. 3. It becomes progressively more
difficuit to hit a home run when the ball ks
in the green, biue and purple zones. The
biue rone jJumps to the No. 1 spot for
hanging breaking balls.

P LLUSTRATIONS BY GARY CICCARELL

can get set to swing off movement
quicker than you can from a station-

ary position.

The tri

All home-run hitters have one thing in
common—the front-knee cock. ft*
really their tri 'fer to get ever}rthing
going. When knee cocks, you're
shiftmg weight to the back leg and
getting ready to drive off it. Ini&se—

In The Lab

@ The batting technique described
by Lou Pinielia is basically designed
to generate more bat velocity—we
m?itbnwpnad. Anything you can do
to generate more bat speed should
drive the ball a greater distance.

Dr. Peter Brancazio of the Brook-
lyn College physics department ran
some tests in his lab regarding base-
ball bats themselves. Brancazio says
that the newer bals—those with an
inch-deep scoop of wood removed
from the top—are theoretically the
best to use if you want to hita ball a
long distance. That's because the
mass, or welght, is removed farther
away from the bat's pivot point at the
handie. The net result is that you get
around quicker on the pitch.

Dr. Robert Watts, a mechanical en-
gineer at Tulane University, calcu-
lates that a hitter using a 32-ounce
batgenerates a bat speedof about 70
mph. If someone had the nerve to use
a 26-ounce bat, the bat speed would
rise to 72 mph. The exira velocity
would drive the ball an extra 15 to 20
ft., Watis says.

This is in the lab, of course. Out on
the field, it's a different story and lab
findings may not apply. —F.V.

POPULAR MECHANICS ® AFRIL 1991



plate and supplies power. The top hand guldes the bat. After contact s made, the hands grip the bat in the follow-through. This produces a
total welght shift that helps generate the power needed to hit the ball out of the park.

ball, you have to go back before you
can go forward, Asthe knee is cocked,
you get a small turn at the hip and at
the shoulder, This turning motion
helps the hitter get his hands back.,

.ﬁl this point, the great home-run
hitters do something you can't teach.
Amazingly, most of your home-run
hitters don’t have classic swings.
Most of them have hitches—a little
up/down motion with the bat at the
start of their swing that's just innate.
The hitch is almost like cocking a pis-
tol before the trigger is pulled. Canse-
co's got a hitch, So does Fielder and
Strawberry. If they weren't success-
ful, they'd be trying to get it out of
their swings. Youdon't need a hitchto
hit your fair share of home runs—
Sabo doesn't have one. Nevertheless,
a lot of the big home-run hitters have
that hitch.

Hitech or no hiteh, at this point there
should be a straight line coming up
from your back foot through your hip
to the top of your back shoulder, This
i a power pogition.

Your shoulders should be fairly
horizontal at the start of the swing,
but as you make contact, the front
shoulder is going to be a little higher
than your back shoulder. This is be-
cause there's no such thing as a level
swing. Everyone swings slightly up.
Home-run hitters swing slightly more
up than other hitters. The ﬁigher you
finish, the more power you get—not
to mention lift.

A loose bat

The bat should be held in a relaxed,
loose grip. Somebody should be able
to pull it right out of your hands, The
bottom hand should grip the bat a lit-
tle more tightly than the top. The bot-
tom hand is the lead hand because this
hand gives you the extension.
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All your home-run hitters get bot-
tom-hand extension. That’s what
gives them power. Everyone thinks
the top hand gives you power, but the
bottom hand provides most of it. The
top hand steers the bat. If the top
hand dominates the swing, the bat
will be in and out of the hitting area
very quickly. With bottom-hand ex-
tension, vou stay in the hitting area
much longer.

Now here's where [ disagree with

IL .|..' r
Cecll Fleider of the Detroit Tigers hit 51
homers last year. Note the lollow-through.

Lau and his disciples. They suggest
bottom-hand extension, but with top-
hand release of the bat upon contact. I
don't agree with that because you lose
power. You're not getting the back
side of your body to drive through the
ball.

If you look at your home-run hit-
ters, there isn't one that lets the top
hand go off the bat. The bottom hand

ets the hitter to the ball. The to
and gets the hitter through the ball,

FOCLE ON SPORTS PHOTO

By holding onto the bat with both
hands into the follow-through, you
get a total weight shift that delivers
more power into the swing.

You only let go of the bat when
gnu’ve driven all the way through the

all—when it's no longer physically
possible to hold onto the bat because
the bottom hand has extended well
beyond the top hand's ability to hang
on. At that point, your back foot is
slightly off the ground or has pivoted
so only the toe is touching the dirt.

With the Lau method, you get a
pretty good lateral weight shift, but
not a total weight shift. Without a to-
tal weight shift, you can't generate
the power to drive the ball out of the
gilrk as consistently. With Lau, the

nt foot may skate forward a little
and the top hand leaves the bat upon
contact. There is no trigger or top-
hand follow-through to generate a to-
tal weight shift for power hitting.
Likewise, I disagree with the Wil-
liams method of throwing the hips at
the ball. I believe in throwing the
hands at the ball and letting the hips
follow the hands.

Technique helps a lot, of course, but
a lot of what comprises a home-run
hitter occurs naturally, There's the
hiteh for one thing, Home-run hitters
also go to the ball quicker. They don't
take a long time deciding on whether
or not to swing.

For the most part, home-run hit-
ters use a bat that is 2 to 3 ounces
heavier than most, with a thinly ta-
pered handle and lots of barrel at the
end, It takes a man to swing it. Home-
run hitters want a club to slug the ball.
When they connect properly, the ball
is as likely to go out of the park asit is
anywhere else. ™

Electronics Editor Frank Vicord assisted tn the
preparation of this articls,
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Chevy S0 Pickup.
More Iruck Per Buck.

Chevy $-10 Tahoe. More power than Ford Ranger XLT—for less than ten grand.
Chevy 510 Tahoe has real V6 appeal. And this idea alone can drive you wild: You can get this 1991
Chevy 510 Tahoe, with uplevel trim and V6 power, for less than $10,000* You can't get this kind of
power in a Ford Ranger XLT for less than ten Gs.
You also get more torque, a bigger pickup box and a larger standard fuel tank. Plus Rally Wheels,
Two-Tone paint, sliding rear window, AM/FM stereo with cassette and more for less than ten grand.
No wonder more truck owners switched to Chevy last year than to any other truck.t




Chipwrodart, thef Clasreilit @mbTin anel &

Chevy 810 H. Better gas mileage than the leading import. At a nice, low price.

Chevy 510 EL Is one of the lowest-priced pickups you can find. You
get rearwheel anti-lock brakes, tinted glass, halogen headlamps and a EPA EST. MPG
CITY HWY.

1529-1b. payload** Its powertrain includes a 2.5-liter electronically
fuel-injected engine hooked to a 5-speed manual gear box.
Yet Chevy 510 gets better fuel economy than the leading imported

compact pickup. Think about that the next time you buy gas.

= thesl

e
More People Are Winning With /{'FF of America. TODAY'S TRUCK IS CHEVROLET.”




COMPARISON TEST

WALLEYE

Location: Green Bay. Boats: High-powered walleye
=t fishing machines. Purpose: A 5-way shootout.

BY JOHN WOOLDRIDGE; PM Phatos by Skip Gandy




® Even a bad day fishing is better
than a good day doing most any-
thing else, especially il vou've pull-

ing in big walleves. The appeal of

this sweet-tasting member of the
perch family has exploded in the
past few yvears. Gone are the days
when tournaments were low-entry-
fee affairs filled with tiller-steered
aluminum runabouts. Today, wall-

e 1<
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Deployment of walleye weapans fram [eft

eye tournament payouts approach
$100,000, and as the stakes climb,
powerful, sport-specific boats are
beginning to dominate.

PM lined up five of these walleye
warriors for three days of testing on
Green Bay's northern rim in Michi-
gnnh Upper Peninsula. The 18-foot-
ers were equipped with Mariner
Magnum 11 150-horse outboards,
Mariner 9.9-horze kickers and bow-
mounted electrie trolling motors.

We ran the boats through a bat-
tery of tests with the raduar pun,

stopwateh and measuring tape. We
ran and fished in conditions that
ranged from dead calm to a 3-ft,
chop. Special note was taken of
backtrolling characteristics, which
veternns claimis the muke-or-break
feature of a true walleyve boat,
Here's what we found.

Crestliner V180
Viking Pro Am

When it comes to aluminum boats,
Crestliner is an innovator, These

welded, rivetless rigs are so meticu-

lousiy built that
ma=t peaple mistake
them for fiberylass

bouts st first glance.
The VI8t Viking Pro
Am iz Cresthiner's new
-'_uil-nl-:'ru--iiln- tourisment

witlleve hoat, and the buildey
i= proued of the pains it took to
bring it to market. It should be, The
Viking Pro Am i< our overall com-
prarison test chamy.

With top scores in fishability, fit
and Linish, and livewell baitwell
stovage space, the Viking Pro Am
sl shend of other boats that
Wielki: f :~|I::r||- Fister—i |M|IIIr L hait
Ity ‘-‘III"I'Il.-llIll.'\-l"-:hl,'Ii. butlders of-
ten furget. While it didn’t =moke

to right: Crestliner V180 Viking Pro Am,
Skeeter 5-150-HP, Lund Tournament Pro-V
1800, Champion Fishunter and Yar-Craft
1890 CRS. A just-reeled-in, trophy-size
walleye |inset, opposite page| tests the
capacity of the Skeeter livewell,

the competition, the Crestliner is
farr from =low. It finished within a
hiirs breadth of the leaders in hole
shotand on the performance course,
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It was a close third in top end.

Top marks in fishability were based
on a functional layout, outstanding
backtrolling characteristies, huge
aerated wells and the second largest
deck area.

Fit and finish, as mentioned, is
remarkable. Of special note are the
baked-acrylic enamel paint and insu-
lated hatch lids that fit into drained
sleeves,

It may surprise some boaters that
an aluminum boat could compete with
fiberglass rigs in a comparison test,
but few companies build them like
Crestliner. Fewer still have a champ
in the line like the Viking Pro Am,

TEST PARAMETERS
Top-end, acceleration and performance
course (hwo hard turris and a 1807 turn)
data are averages of three runs with
two riders and matched fuel loads.
Fishability rankings are result of analysis
of bow thruster and backtrolling control on
& crosswinded course. Other fishability
factors include ease of operation and
practicality of layout. Bold numbers on
each line in the chart indicate ranking.

ki g Y

-

Yar-Craft 1890 CRS

A Yar-Craft 1781 TPS won the last
PM walleye-boat shootout two years
ago, and the new 1890 CRS nearly
walked away with the current crown.
The new 1890 CRS finished with top
rankings in fishability, fit and finish,
and usable deck area. It was near the
top in all other categories.
here are too many excellent fea-
tures to list, but two we especially
liked are the double-flared bow and a
Marinco plug-in battery charger.,
While Yar-Craft's performance
numbers were middle of the pack, the
1890 CRS was the clear fiberglass-
hulled winner in the fleet.

1. CRESTLINER V180 VIKING PRO AM

YAR-CRAFT 1890 CRS

Lund Tournament
Pro-V 1800

While the Pro-V 1800 missed a sec-
ond-place ranking by the slimmest of
margins, its overall high marks clear-
ly place it in the upper echelon of our
comparison test.

The smooth-handling Lund smoked
the fleet on the performance eourse
—it was the only boat to make it
through the hard turns at full throt-
tle—and in hole shot. Stowage and
fishability were also among the Pro-V
1800"s strong suits.

Top features of the Pro-V 1800 in-
elude two built-in, multidrawer tackle
boxes, an aft electronics compart-

MAKEMODEL 2. YAR-CRAFT 1890 CRS
LOA/Beaam Weight'Fusl Capacity 18" /831729 Ib./40 gal 18°37/80°1684 b 36gal
Top End 3.47.5 mph, fast enowgh for walleye, rock solia 5. 46.5 mph, not far from the other V-botioms
Acceloration 0-35 mph 2.5.64 sec., spirited parformer 3. 5.93 sec.. quick 1o plane
Performance Course 2. 25,64 sec., nimble and responsive 3. 25.97 seo., Ively comenng
Fishability 1. [tied) graal backirolling and Rshing leatires 1. {thed) superb backtroller and layout
Livewell'Baitwell Space 1. 6.8 cu. it., big, funchional spaces for big fish 3,55 cu. L. batanced approach to enclosed space
Stowage §.17.0 cu. i, larger livewalls a tradeof! 3, 20.8 cuft,, enormous rod locker
Deck Area 2. 70.89 50 ., expansiva, everything in its place 1. 77.7 sq, i, tour can fish from this one
Fit mnd Finish 1. (tied) beautitully detasied, a fiberglass lookalike 1. (tied) exceptional workmanship
Price §18,850 518,995
Address Crestiiner, 509 13th Ave. NE_, Yar-Craft, 1213 20th Ave.,

Manominee, M| 40858; (906) B53-4497
MARINER 150 MAGNUM II

Tast boals were equipped with 60°, V&
150-hp Manner Magnum |l outboards.

Ol mjachon, ow-copper aluminum-alioy
castings, loop charging, high-capacity 40-
amp alternatorvoltage regulator, and trim
and titt are standard, Price is about $9800.
Kicker motors wene Mariner 9 9s.
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ment and five pedestal-seat bases.
An abundanece of visible pop rivets
and fasteners place the Pro-V 1800
squarely in the utilitarian-but-func-
tional ranking in fit and finish. But its
price tag, lowest in the fleet, makes
this highly rated boat a value leader.

Champion Fishunter

The Fishunter, with its bass-boat her-
itage, turned in a sizzling 58-mph top
end (ranked second). It was also a
champ in two other categories: stow-
age space (ranked first) and livewell/
baitwell space (ranked second).
Among many outstanding features
are an onhoard battery charger, hy-

3. LUND TOURNAMENT PRO-V 1800

LUND TOURNAMENT PRO-V 1800 -

draulie stowage hateh lifts and an aft
electronics box.

On the performance course, howev-
er, the Fishunter's hull fell off its
planing pad and lost prop bite in hard
turns, Sinee it was dialed in for maxi-
mum top-end speed, hole shots suf-
fered. While backtrolling, the
modified-flat-V bottom requived con-
stant course eorrections in a cross-
wind, and operating the kicker motor
wis hindered by a tall splashwell wall,

Skeeter $-150-HP

The Skeeter 3-150-HF is another boat
with a hull that reflects bass-boat
breeding—quick on top end, but slow-

er out of the hole and on the perform-
ANCe course.

Like the Champion, its relatively
flat-bottomed hull required consider-
able effort to maintain control while
backtrolling in a crosswind. It, too,
was equipped with a high splashwell
will that interfered with kicker motor
aperation.

Like all Skeeter boats, fit and finish
was superb and craftsmanlike. The
Skeeter S-150-HP we tested was an
early prototype, and with minor
tweaking, it will ultimately be a wor-
thy successor to Skeeter's top-rated
135 System Series tournament wall-
eve boat. o

4. CHAMPION FISHUNTER

5. SKEETER 5-150-HP

17107796 11579 1b27 gal.

1TEVBL T4 b 26 gal.

171078471568 1b./30 gal.

4, 47.0 mph, lasl enough lor a big-waler boat

2. 58.0 mph, tasi, iheilling ride

1. 58,0 mph, King ol straightahead spesd

1. 5.47 sec., head-snapping hole shol

4.7 77 sec., bow stays up a bil oo long

5. 9.06 sec., prop ook awhéle io bite

1. 24,61 sac., lums on a dime at full throdtle

5, 20,15 sec . encessiva prop blowout infums

4. 26.38 sec., requires wide lums

2. level afiitude makes il a good backiroller

3. adequaie backtroller, good {ishing leatures

4. bow-high profile gets blown arcund backiralling

4.5 4 cu, ft., sufficient aerated wells

2.6.2 cu. A, surprisingly large soraied wells

5. 5.3 cu. it.. serabed wells soi o be entarged

2.21.9cu K, =xcellent use of space

1. 23 53 cu. 1., giant storage companments

4,17 5cu i, luture models will have mons

3.66.8.8q, I, roomy fos Iwo or thiss

4,629 8q, 1., b lshing dicks. deap freaboards

5, 49 =g N, sullicsand for iIournament duo

4. lzan, many visible rivets and fasteners

3. fing fiberglass wark, Carpet sinps detract

2. high standards avident

$1T,737

§18,500

$18,200

Lund Boals, P.O. Box 248,
MNew York Mills, MM; (218) 385-2235

Champlon Boals, P.O. Bow 763

Mountain Homie, AR 72653; (501) 425-8188
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Large comgole.
Comfortable
wheel and

throttle position. | 4
In-dash sounder, L o
Helm seat doesn't | |

slide, but good P .
legroam.

Skeater Producis, | Skeater Rd_,
Kibgore, TX 75662 (214) 984-0541

Small but
functional console
for Instruments.
Legroom is tight.
Fixed helm seat
with ice chest

in base. Tall
windshield.




WHAT HAPPENS WHEN
AN OBSESSED ENGINEER
MEETS AN EQUALLY
OBSESSED FISHERMAN.

Does your passion for fishing innovations like its “Concept 2+2"
border on being obsessive? induction system, which allows the
Would you rather be out on engine to operate on just two of its

And for the ultimate in han-
dling ease, we even offer our optional
Quicksilver” power steering kit.

In fact, virtually every part
on this solid, precision-crafted
machine is a tribute to inspired
engineering.

But enough words.

To truly appreciate what a
Mariner can do, you need to view
the fruits of all our obsessive labor.

the water hunting for wall-hangers  four cylinders below 1800 rpm.

than anywhere else? It offers superior corrosion
If so, we at Mariner” under- protection and a three-year war-
stand perfectly. ranty against corrosion failure that
You see, we too are obsessed.  the competition has yet to match.
And what we are obsessed Forfaster planing and superior
with is building superior, highly holding in turns, it has a computer-
responsive outboards for fishermen  designed cavitation plate.

like you. There'sanintegral power
Consider the Mariner 115. trim system, for better

So call 1-800-526-6645
for the name and location of the
Mariner dealer nearest you.

And see why our outboards
were made for fishermen like you,

——
To save on fuel, it reliés on tuck, trim and tilt. EHGII'IEEIIIIIG UNLEASHED. -

£ 19T Biumwick Coroonation Katarymr Chuthoands ane ooty o ENBUNSRENA LARE
e
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America’s best seller keeps em coming back for more.,
BY MICHAEL LAMM, Contnbuting Editor; PM Photos by Ron Husse

® As asingle-line vehicle, Ford's F-
150 not only outsells all other pickups
on the road—it outsells absolutely
evervthing on the road: cars, trucks,
vans, you name it,

According to Ford, the F-150 has
been America's best-selling single ve-
hiele line for seven years, from 1983
through 1990. Ford sells more F-
150 pickups than Escorts, and this
full-size pickup outsells Taurus and
Tempo combined.

People who drive pickups seem
to be more brand-loyal than car

buyers. That's why 39, 1% of our
Owners Report respondents gave
past experience as their primary
reason for choosing the F-150,
They'd owned at least one—some as
many as five—Ford pickups previ-
ously, and saw no reason to change.

Ford's two main competitors
among half-ton pickups are the
Chevy-GMC C/K-1500 series and
DDdEE W/D-150, As a class, the
three look pretty similar in terms of
specifications, engines, transmis-
gions, drive systems and options. But
careful shoppers find major differ-
ences between the Big Three.

The Dodge W/D-150 half-tonner is

POPULAR MECHANICS ® AFRIL 1991

seen a8 the most traditional in style
and purpose. It's the farm truck, in
contrast to Chevy's more citified pick-
up. The Chevrolet-GMC family was
restyled and reengineered for 1989,
It's more carlike than the Ford and
Dodge in its interior appointments
and ride, and the GM trucks are per-

eeived ag more white collar than blue.

The F-150 holds a broad streteh of
middle ground between these two.
It's both white and blue collar. You
use it for work, but still feel comfort-
able driving it to the golf course on
weekends. It's truly the archetypal
American full-sized pickup.

Price and value ranked second in
our survey group’s reasons for choos-
ing the F-150, Ford currently offers
the least expensive base pickup in this
very competitive field. The F-150's

basic manufacturer's suggested retail
price beats the Dodge by $221 and the
Chevy by a substantial $1056,

Of course, hardly anyone buys a
base pickup these days, and similarly
equipped versions and trim levels
tend to cost about the same from all
three manufacturers. They all offer

ilar and extended cabs and
beds, as well as a variety of engines
and drivetrains.

In our survey, the most popular
F-150 combination was tﬁ 5.0-
liter V& with 4-speed electronic
overdrive automatic (E40D) and
dashbutton lockout in 2-wheel
drive with an 8-ft. bed, regular cab
and the upmarket XLT Lariat trim

package. This brought the average
price paid by our respondents to
$14, 793, orabout $4000 more than the
base price.

Almaost all buyvers in our survey or-
dered comfort and convenience op-
tions like air conditioning, eruise
eontrol, power windowe and power
door locks. In addition, 16% specified
the optional camper package, and
36.7% got the trailer-towing package.
Both include suspension upgrades
and special outside mirrors, to which
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Stralghtforward analog instrumentation is Bench seat drew complaints from some F-150 cwmners liked VB power, but fuel
atiractive, contemporary and easy to read.  owners for marginal comfort. economy was thelr No. 1 complaint.

the trailer package adds auxiliary As always, we paid close attention factory do to make quality Job One?
cooling, heavy-duty battery anda to owners' opinions on workmanship Are Ford vehicles as troublefree as
specific wiring harness. and quality. How good a job does the those from Japan? Or do dealers have

SUMMARY OF 1990 FORD F-150 PICKUP OWNERS REPORTS*

Total miles driven: 1,084,360 ¥-ft.
I‘l:duﬂh‘h:!: T Tﬂ'ﬁ. 'Irn'el:
Ve 14, b Lariat
S m:av.m

Performance ¥ Average
Power ¥ Poor

Specific dislikes: Mechanical trouble?

Ay i by saglon, iyl L Paint qol * Y
vg. mpg by engine, ¢ wy: i aint qualbity =
4.8-hiter inline Six 14.618.0 g OEM Ertu What type of trouble?
B.0:-liter VB 13.416.7 Uncomfortable seating N conspnmus
E.B‘-liurh'.;ﬂ A 12 W15, 7 Mo eamplainta [¥d you repair it vourself?

Avg. trans, city/hwy: E changes: No
mnﬂmﬂ 144178 q“#ﬂ.t& mpg
4-speed automatic 13.516.9 Nochanges

Avg. mpg, 2xd and dxd, cityhwy: Better seating
234 HANT7.7 Better paint quality

dxd 1300161 e power
choice: Workmanship opinion:

b.0-liter VB 48.3% Excellent

4.9-liter inline Six 38.8 Good

5.B-liter VB 13.4 gv

oo

Transmission choice:

Comfort opinion, front seats:
Exeallent
Craod

=) - Eag e ol L 0]
b 1
B2 b
- cg wm
E O

Yes
Dealer repairs satisfactoryT
Yes

qﬂﬂﬁ? B g e

Mo

Dealer service opinion:
Excellent
ool

FEEREER Ed

]
ERE B2 B

Average
FPoar
Would buy a different Ford
next time?
44.5%
2.5
MNa 7.0
Wauld you buy an F-150 again?
Yes T3.3%
Mayhbe 20.0
Ma 6.7

#
o

8 05 O = =)=
il i e

«

Average

— mfort {SuperCab):

el ch Ank
Exeollent 15
Good

=anEl ~BE “xSEE saxxl

BESE ncEma’
U‘W'ﬂﬁ =

..
EE B =ake

* Percentages might not equal 100 % doe to rounding up or insulficient data.
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to make up for factory lapses. And if
that necessity arises, how successful
is the dealer at pleasing a customer
who returns with a problem?

Minor complaints

A little over a quarter of our F-150
owners told us they had minor me-
chanical and paint complaints. The
key word here is minor. No single
complaint showed up often enough to
be statistically significant, but some
general concerns centered on easily
sceratched paint (especially with 2-
tones), juddery shifts into and out of
Fourth with the automatic transmis-
sion, false flasher signals from the
rear antilock brake system, and
cruise controls that didn't work.

Unfortunately, dealers succeeded
with first-time repairs only 60.6% of
the time—not a terrific record.

But the most significant complaint
had nothing to do with quality or reli-
ability. It was fuel economy—28.5%
uf our surve;.r group wanted more

lpe gallon. The volume of indi-
wdun omplaints depended to some
extent on engine/transmission/drive
gelections, Our tabulations indicate
that the 5.8-liter V8 gets about 2 mpg
less than the 4.9-liter Six. The popu-
lar E40D automatic knocks off anoth-
er mile per gallon, and 30 does 4wd.

Amiable attributes

The qualities F-150 owners liked best
about their pickups were ride, styl-
ing, comfort, handling, performance
and power, in that order. The major-
ity felt that Ford's Twin I-Beam front
suspengion (Twin Traction Beam with
the 4x4) gives a ride much like a pas-
senger car. Owners were nearly unani-
mous in their praise of cab comfort,
both standard cab and SuperCab.

Performance from all three avail-
able engines—the 150-hp Six and 185~
and 210-hp VBs—seemed to come up
to owners expectations. Only 4.7% of
those surveyed said they'd like more
power, and that tiny sample simply
wished they'd chosen one of the
instead of the Six. It's the old story of
ECONOMY VErsis power.

To sum up, the versatility offered
by Ford's F-150 range of pickups,
from their very complete option list to
the way they handle both work and
play, pleas:es the majority of owners.
They're basically happy with their

ﬁs value, performance, quality,
l:umfurt and all-around usefulness.

The bottom line: 73.3% of our sur-
vey group said they'd buy the F-150 if
they had it to do over again, and an-
other 20% said maybe. Add this to the
39.1% who based their purchase on
past experience, and it's easy to see
why this truck remains a perennial
best seller. M
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F-150's styling looks subdued compared to current GMC and Chevrolet pickups, but is clean

and . Owmers rated

contemporary. second behind ride guallty among best-liked
attributes. Workmanship was rated elther Excellent or Good by 96.4% of survey group.

EDITORS REPORT

@ Ford has been building pickup
trucks since 1925, and F-Series pick-
ups since 1953. That's plenty of time
to figure out how to do it right, and in
our judgment, Ford is doing just that.
Our experiences with Ford's full-
size pickups have always been posi-
tive, and the current edition is no
exceplion. To refresh our memories,
we spent a few days with an F-150 in
XLT Lariat trim. And like every F-
Series pickup we've ever driven, this
one creates an impression of all-
around solidity. It may lack the flash
of GM's current Chevy and GMC
pickups, but it's well-mada, well-fin-
ished and solidly in touch with its fun-
damental purpose. Ford hasn'l lost
sight of the fact that a truck should be,
first and foremaost, a truck.
Considering this basic attribute, we
rate the F-150's ride quality as very
good. However, we wouldn't go as lar
as some of the owners who think their
trucks ride like sedans. The F-150 is
smooth on city streets, but doesn't
damp out pavement irregularities as
well as a passenger car. Thisis a
function of spring and shock absorb-
er damping rates chosen to accom-
modate heavy loads. When the truck
is empty, irregular surfaces tend to

Fundamentally Ford

like, Like other full-size pickups, the
F-150 tends to respond ponderously.
This is not a vehicle designed for
lightning lane changes or hard cor-
nering. It's intended to haul loads
competently, with minimum drama,
and does this job well. But nimble just
isn't part of the F-150 equation. Buy-
ers thinking in terms of a sport truck
would do well to look at the midsize
pickups, or Chevy's 454 55,

Power, delivered by one of Ford's
excellent V8 truck engines, seems fo
be plentiful, and the automatic trans-
mission in our tester performed
smoothly, with none of the hiccups
that bothered some of the owners.
Fuel economy during several days in
the: L.A. area paralleled the owners’
at just over 15 mpg.

Inside, the F-150 is attractively fin-
ished. We like the straightforward an-
alog instrumentation, in contrast to
the glitzier layouts we've seaen. We
have to agree with owners who com-
plain about seating comfort, though.
Our F-150's bench seat isn't some-
thing we'd care to experience for
maore than an hour at a time, a classic
tailing of all pickup trucks,

Basically, we think Ford's heritage
of truck leadership shows lo good ad-

show up as sharp jolis. vantage in the F-150. Inside and out,

Similarly, we don't agree with own-  it's solid goods—short on flash, long

ers whao regard the handling as car- on value. —Tony Swan
53



WARNING:

SOME PARTS OF YOUR CAR'S COLD ENGINE
MIGHT NOT BE GETTING LUBRICATION FOR
A FULL MINUTE AFTER STARTING.

FACT:

QUAKER STATE 10W-30 GETS LUBRICATION
TO ALL ENGINE PARTS FASTER THAN OTHER
LEADING 10W-30'S DURING COLD STARTS.

AT 40°F QUAKER STATE 10W-30 MOTOR OIL
GETS TO LAST CAMSHAFT LOBE THREE TIMES
FASTER THAN OTHER LEADING 10W-30'S.

EE

Quaker State Pennzoil Castrol Valvoline Havoline

Independent lab tests confirm whether it's 35° below zero

or Sgeubove Quaker State 10W-30 gets to all your engine
parts faster than other leading T0W-30 brands. In fact,

at 40 F, Quaker State 10W-30 motor oil speeds

protection fo gnur entire engine three times faster. ﬂ

o don't let cold starts make
it tough on your engine.

Get Quaker State,

QUAKER STATE IS
ONE TOUGH MOTOR OIL.

DON'T POLLUTE. PLEASE DISPOSE OF USED
MOTOR OIL AND PACKAGING PROPERLY.




MAINTENANCE
BASICS

MAXIMIZE
TIRE LIFE

BY DON CHAIKIN

® Though we're normally preoceu-
pied with horsepower, when it comes
to poing, changing directions and
stopping, nothing is as critical to your
car's performance as its tires,

Considering their importance, tives
require remarkably minor mainte-
nance. Yet few elements of routine
automotive mainlenance are more ne-
glected, Underinflation is the No. 1
eause of tire failure, as well as short-
ened tire life,

If vou develop the habit of checking
your tires" inflation at least twice a
month, vour tires will live longer.

All it takes is a little air—a gpecific
amount of it. This isn’t a matter of
simply inflating the tire until there's
no sag in the sidewall. With today’s
lower-profile radial tires, your eye-
ball isn't an effective gauge. Check
inflation with your own quality tire-
pressure gauge.

There are two key reasons for this;
® The gauges on service station air
pumps are often inaccurate,
® To get a troe reading, you must
check pressure before vou've driven
the car, Tires heat up as you drive,
raising their pressure, Peneil and
dizl-type gauges cost less than §5,

Other tire maintenance basies:

#® Check your owner's manual for ree-
ommendeid pressures. These pres-
sures represent the best compromise
of ride, handling, fuel economy and
load-carrying capacity. You can add
more to inerease fuel economy or
carry heavier loads. However, never
exceed the maximum pressure
embossed on the sidewall.

® Each time you check pressures,

i

Proper cold i

nflation pressure is critical to tire performance and lengthening the tire's [ife,

LINCOLN-HEAD
PEMNY

carefully check valves and
stems to see that none are bent
or cracked.

® Screw the valve cap down
tight, to keep air in and dirt out.,
# [nspect sidewalls for scuffs,
eracks and bulges, and check

Ep s p Pl g B P ARG E R g E A FEEFEE

tread for nails, glass, cuts and
other damage, Also check the wheels
for dents, eracks or missing balance

It's just exactly '\, In. fram the top of Lin-
coln’s head to the edge of a penny.

weights.

Properly inflated tires on
properly balanced wheels will
wear evenly, Tread that's worn
maore on the outer edges indi-
cates chronic underinflation.
Predominant center wear indi-
cates chronie overinflation,
Tread that's scalloped or feathered in-
dicates a problem—anything from
worn shocks to wheel alignment,
® Tu help even-out treadwear and tire
life, rotate tires according to the dia-
gram shown in your owner's manual,
Since the front tires of a front-wheel-
drive car carry most of the weight amd
do most of the work, they wear much
faster than the rears,
® To keep ahead of treadwear, peri-
odically check tread depth.
® Your tires have reached the end of
their service life when the tread is
down to Y, in. Tires with built-in
tread indicators will show bald bands,
running across the tread. When they
do, they're ready to be serapped. PM

P ILELETRANON BY [0 MANMES
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the least they could do

1
WaS

Dodge Dakota V-8. Petersens

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
Petersens 4-Wheel "4x4 of the Year” award.
The power behind its winning ways is a

potent new avail-
s, able$.2 liter V-8,
=+ With 170 hp, it's
¥, L 2ot the muscle
to take this

America’s most
wondrous places.

Dakotas svailable new V-8 packs
the powar & "4x4 o tha Year naeds

A four day four-wheel

drive torture test.

The road to victory took  [SEERS
Dakota over 575 milesof & R

Dnn'gr Dakota 424 V-8

a 44 to some of

every kind of surface 4-Wheel could find,
In every case, Dakota’s new V-8 pulled it
through. In fact, the editors said Dakota's
"major muscle made it a runaway.” They
gave high marks to its easy shift-on-the-fly
capabilities. Iis 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
Dakota's bold new styling also came in -
for some well-deserved critical
approval.




through the mud

name 1t 4x4 of the Year”

1-Wheel “4x4 of the Year”

The editors called it "sexy and styled like
asports car, They also gave top marks for
its generous standard cargo capacity. And
with up to
2,000 bs of

zE- P ol B T ol = .
available careo and 6,500 lbs of available

towing capacity, Dakota can offer you even

more of a good thing, Yet its one-of-
a-kind mid-size helps it maneuver
all of these good things into
tight places. Anywhere
vou tind them

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

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

11 |
NEed to Keep secure mside.

Welcome home to Dodge.

The new Dodge Dakota V-8, Its 4-Whee!
magazines 1991 "4x4 of the Year." And
with its unbeatable 7/70 powertrain
W .IH;'.‘]'!I'_J :"':'1"||.:..["l"'.'! L-I‘.:!.-ILt"- 4re d new
Dakota V-8 could be your 4x4 of the year

for many vears to come! Making the Dakota

V-8B 4xd one award-winning reason

to come home to Dodge this year

5 limited marTEnty &g 15 refnction

Welcome Home, America.

Advantage:Dodge.




HOW IT WORKS

VARIABLE
VALVE
TIMING h)

BY DON CHAIKIN

® Since the dawn of internal combus-
tion, carmakers have been wrestling
with a basic problem: An engine de-
signed for high-speed power feels
anemic at lower speeds, and one de-
signed to run smoothly and effortless-
ly around town starts gasping when
yvou want it to really go fast,

At the root of this dilemma is how
the engine breathes—how it takes in
fresh air and fuel, and expels the ex-
haust. The timing of the opening and
closing of the valves for low-speed
T.ral:tagijl.it;a-r is at odds with the timing
needed for high-speed power.

But technology marches on. A

owing number of carmakers have

evised ways toactually change valve
timing while the engine is running,
much the same way engine ignition
timing changes. Altering valve tim-
ing, though, is just a wee bit more
complicated.

Fresh fill

Engines run on air and fuel. The more
air that goes in, pets mixed with fuel
and burned, the more power the en-
gine produces. To get inas much air as
possible, the intake valves on high-
performance engines open early and
close late in the intake cyele,

This means the intake valve is par-
tially open while the exhaust valve is
also open—good for getting fresh air
inand stale air out. The interval when
both are open is called overlap.

Modest-performance car engines
run at moderate to slow engine
speeds, and don't consume huge vol-
umes of air. At low speeds, too much
overlap hurts performance—and
emissions—since some of the fresh
air/fuel mix gets sucked out with
the exhaust. These engines have
intake valves that close sooner
than their more potent brethren.

Two camshafts in one

To help get air in and out of the com-
bustion chambers, more and more
carmakers have developed engines
with four valves per cyi)inder, with
geparate camshafts for intake and ex-
haust. Multiple camshafts have been
around for 80 years. But this combina-

&t by pressure-driven sliding plstons.

tion of multiple camshafts, computer-
controlled ignition timing and fuel
injection has made it possible for the
camshaft timing to be controlled, too.
The intake cams on the Alfa Romeo
Spider Veloce, Infiniti Q45, Mer-
cedes-Benz 300SL/500SL and Nissan
A00ZX all operate similarly to change
the timing of the valve opening and
closing, upon computer command,

Two-stage timing

This system works by slightly rotat-
ing the camshaft (about 10°) in rela-
tion to its own drive gear. The drive
gear, or sprocket, is mated to the en-
gine crankshaft via a toothed belt or
chain, the same as with other engines.
However, the camshaft sprocket has

TIMING CHARM
EFRE‘.:ICEET

SLICHMG
PLUNGER

SOLENQID

Other systems use helical gears in camshaft
sprociet to skew Intake timing as far as 107,

a drive gear mounted inside its hub,
and the camshaft is solidly connected
to this inner separate drive gear. This
inner gear is spring-loaded and has
helical splines, kind of like very coarse
threads on a bolt, The drive sprocket
has mating splines inside, like the
threads of a nut.

When the engine computer de-
cides that engine speed and load con-
ditions are right, it sends a signal to
a control valve at the other end of
the camshaft. This valve directs oil

pressure through the hollow camshaft
to the gear in the drive sprocket. The
oil pressure overcomes the spring
pressure, foreing the hub to move.

As it moves, the gear follows the
helical splines, twisting the camshaft
in relation to the outer drive sprocket,
changing the relationship of the cam-
ghaft to the erankshaft to alter valve
timing.

This process takes about a second,
and is almost imEercepEible, There is
no in-between, by the way, and the
valve timing isn't truly variable—it
merely has two settings.

Acura NSX system

Honda's system on the Acura NSX
operates in a totally different way.
Each eylinder in the NSX has two in-
take and two exhaust valves, but
there are three camshaft lobes for
each pair of valves. The outer lobes,
designed for smooth idle and mid-
range torque, operate rocker arms
that open and close the valves. Under
most driving conditions, the center
lobe operates a rocker arm that goes
up and down on a dummy spring. This
lobe is designed to open the valves

wider and keep them open longer,
The three rocker arms each have a
hole, perpendicular to the valve, The
outer two rockers each have a small
piston in them. On command of the
engine computer, a control valve
sends oil to the rocker arms, fore-
ing the pistons to slide inward,
locking the outer rockers to the
center rocker. This forces the locked
rockers to follow the center camshaft
lobe, changing both the valve timing
and lift. The locking rocker is on both
intake and exhaust camshafts. When
the engine computer decides that the
engine speed and load conditions war-
rant, it directs the valve to release the
oil pressure to the rocker pistons,
which slide back under pressure. Like
the other systems, there are only two
va]v&timinq settings, and the driver
really doesn't know it's all happening
—except when he stomps his right
foot. ™
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SATURDAY MECHANIC

FIXING LEAKY FUEL

INJECTORS

| BY PAUL STENQUIST

® Burble, spurt, rumble. Burble,
| spurt, rumhble. At idle, your engine

shakes and stumbles, at speed it lacks
| power and smoothness, and your gas
| mileage is sinking slowly into the Per-
| sian Gulf,

You've completed all the standard
diagnostic routines as outlined in pre-
vious Saturday Mechanic features.
You've got good spark and compres-
sion on the cylinders that are misfir-
ing. Could it be the fuel injectors?

Or mayvbe you've been chasing
down a hard-starting problem. The
engine cranks fine and has plenty of
gpark, but won't start after a hot
goak. Could it be the fuel injectors?

A fuel injector is a simple device,
Basically, it's a valve that is opened
and closed by a solenoid. Fuel injec-
tors usually fail in one of four ways:
® They become partially clogged with

fuel/air deposits and deliver a lean,
uneven mixture.

® They fail to fire due to an electrical
failure.

® The solenoid quits, and the injector
fails to fire even though it's getting
voltage.

® The injectors drip after the engine
is turned off and cause a flooded no-
start condition.

In the following sections, we'll look
at each of these situations and explain
what you can do to get your buggy
back in shape. We'll talk about two
basic kinds of injection systems
—multipoint systems with one injee-
tor for each cylinder, and throttle
body injection {TBI) systems with one
or two injectors mounted in a eentral
throttle body.

Stumble or misfire

An uneven and sometimes intermit-
tent stumble or miss is frequently the
result of dirty, partially clogged fuel

|
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injectors. However, it can also be
caused by a variety of other condi-
tions, inLludln% lack of compression in
one or more eylinders, lack of ignition
spark in one or more eylinders, or fuel
starvation. Before you begin chasing
down a fuel injector problem, remove
and examine all the spark plugs and
check the engine compression.

Because a lean misfire may cause
one of the plugs to appear wet or dis-
colored, vou ean't assume you have a
spark problem on the basis of spark
plug condition alone—so test each
spark plug cable for voltage with a
spark tester. Spark testers are avail-
able (ask for the ST 125 tester) from
most auto parts stores,

Attach plug wires one at a time to
one end of the tester. Attach the other
end of the tester, by means of its
clamp, to ground. Start the engine
and watch the tester to see if you get
spark. If youdon't, the wire or the dis-
tributor cap is defective.

If spark is good and the compres-
sion gauge reading of each cylinder is
within 25% of the others, vou can start
looking for a fuel mixture problem.

But before you turn your attention
to the injectors, make sure that a vac-
uum leak isn’t the cause of the lean

u
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SPRING VALVE

ELECTRICAL
CONNECTION
Solenoid pulls up plunger to spray fuel from
pintle, which closes under spring pressure.

condition. To check vacuum hose con-
nections, find the vacuum hose dia-
gram for your car. It's probably in the
engine compartment, frequently on
the Vehicle Emissions Control Infor-
mation Label. Make sure all hoses are
connected as shown on the diagram.
Make sure they fit tightly on their re-
spective pipes. If not, replace them,
or, if they're larger hoses like those
used for power brakes and are in good
condition, secure them with hose
clamps. Visually check every hose for
kinks or splitting.

Once you're sure all the vacuum
hoses are in good shape and properly
connected, grab your needle-nose pli-
ers and, with the engine running at
idle, squeeze each hose closed near
the point where it connects to its vac-
uum source. If the idle smooths out
when you squeeze off the hose, either
the hose is leaking or the component
it's connected to is defective,

Check the intake manifold gaskets
by spraying nonflammable solvent on
them while the engine is running. If
the idle smooths out, the gaskets are
leaking, and you'll have to remove the
manifold to replace them, While the
intake manifold is off, check it for
eracks or warpage.

On cars with multipoint fuel injec-

tion and a mass airflow sensor, check

| the air-inlet dueting for leaks in bel-

| lows connectors and other mating sur-

faces that are downstream of the
airflow meter.

On carbureted cars, or cars with
throttle-body injection, check the
bolts that hold the carb or throttle
body onto the intake manifold. These
frequently come loose and can cause a
rough or erratic idle, Cheek the earb
base or throttle-body gasket by
spraying nonflammable solvent as
you did for the intake manifold.

Everything okay? Now let’s have a
look at those injectors,

Muitipoint injectors

Using a stethoscope or a piece of hose,
listen to each injector while the en-
gine is running. If you use a piece of
hose, make sure it doesn't touch a

WNEEDILE

plug wire. Black hose is a good con-
ductor and can deliver a shock to your
ear—no fun.

You should be able Lo hear the in-
Jjector open and close rapidly. The
sound of a good injector is crisp and
metallic. One that is partially clogged
with deposits on the seat or pintle will
produce a dull, muffled sound. Com-
pare the sound of each injector to that
of the other injectors.

If your stethoscope diagnosis found
one injector that opened and closed
with a muffled sound, the injector is
probably dirty and could be the cause
of a misfire or stumble,

You may find that one injector
makes nonoise at all. Ifso, turn off the
engine, unplug the injector electrieal
harness connector and attach a
G-volt test light to the harness connec-
tor. You might want to purchase a
test light (noid light) sold specifically
for checking fuel injectors, This tool
will plug right into the harness con-
nector.

Crank the engine. The light should
flash on and off. If it does, the injector
is bad or the plug is severely corrod-
ed. Clean the connector and reattach
it. If the injector still won't fire, it's
defective and must be replaced.

If the light doesn't flash—indicat-
ing no power to the injector—there’s
a problem in the wiring or in the en-
gine computer system. On many ap-
plications, the injector wiring harness
is grounded. Make sure the ground
connection is good.

If the wiring checks out okay, per-
form a computer system diagnostic
routine. You should find instructions
for this in your service manual.

On most cars, the computer system
can be diagnosed without special
equipment. While the routines are
usually elaborate, they're not neces-
sarily difficult if you can follow a tree
diagram. If you don't have specific in-
structions or the right equipment for
your car, don't diagnose the computer
system. Get professional help.

TBI diagnosis
On carbureted or throttle-body-in-
jected ears, it's not likely that one eyl-
inder is totally fuel-starved—unless
there's an internal engine problem.
However, the engine can idle roughly
due to intermittent lean misfire on all
or some cylinders. And, if a TBI injec-
tor doesn’t deliver any fuel, you'll
have a no-start problem to deal with.,

When the engine is cranking, the
TBI injector should spray fuel. If it
doesn't, attach that 6-volt test light to
the connector to see if it's being sup-
plied with electricity. If not, a check
of the wiring and possibly the comput-
er syetem is called for,

If the power supply checks out okay

but the TBI unit doesn't spray, check

Chexck the fuel injector electrical connectors
for a good fit and clean contacts,

fuel pressure. To check pressure, at-
tach a high-pressure gauge to the fuel
supply Schrader valve, or other con-
nection point as indicated in your
service manual, Then turn off the
ignition for about 30 seconds and turn
it on again. Note the reading on the
gauge immediately after the ignition
18 turned back on.

If fuel pressure is good, the injector
is bad. If fuel pressure is below specs
for your car, or if there is no pressure,
you have a problem in the fuel supply
gystem—possibly the pump or the
fuel pressure regulator.

Uise a stetho-
scope to lis-
ten to the Injector as it
opens and closes.

At medium throttle, the TBI spray
should be cone-shaped and consis-
tent. If it is even slightly irregular,
driveability problems can oceur.
Sometimes a cleanup can restore good
performance. Sometimes replace-
ment of the injector is necessary.

Fuel injection cleanup
Sometimes dirty injectors can be
cleaned adequately by adding injector
cleaner to the fuel tank, Follow the di-
rections on the can.

&0
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END-OF-SEASON SALE. SAVE #50.

THE OFFICIAL MILITARY ISSUE

GENUINE LEATHER A-2 FLYING JACKET

ACT NOWT
A Piece of American History is ON SALE!
The A-2 Leather Flying Jacket is one of the most fmous

of hattle gear in history. During World War 11, the brave
pilots of the U.S, Army Air Corps relied on the A-2 for protection
and comfort. Worn by the daring “Flying Tigers® who fought
over China in their P-40 Warhawks. And Jimmy Doolittle’s
B-25 bomber squadron that hit Tokyo in a daring carricr-
launched rald Lightweight and comfortable yet “mugh
25 nails” the A-2 identified its wearer as one of an elite,
brave bireed of fighting men. And now, for a limited
time, you can acquire the A-2 for only $1997 that's
$50 off the regular price.

Cooper SpOriEwWEar was an o supplier of
the A-2's womn by America's i War 1111
heroes. Now, after a 45-year
| retirement from active
duty, the U.5. Alr Force has
recommissioned the A-2
and selected Cooper as the
official Government contract
manufacturer. Now, you can
own the very same jacket ssued
o 1.5, Air Force pilots. Not a refro-
duction — this is the genuine article! Available exclusively
Jfrom Willabee & Ward

Proudly Made in the USA.

The Cooper A-2 i8 made in the US.A_ using matcrials and
production methods specified by the US, Air Force. Premium
hand-stitched goatskin ensures nggedness MADE 1IN
and great looks, Knitted cuffs and waist band
and a spun cotton-blend lining ensurc draft-
free comifort. Details include regulation snap-
down collar, shoulder epanlets, and roomy
m:E-dmcpuckru e
certificate of authenticity stating that yours is a \ b 4
115 Air Force A-2. Bartle en and built for long life, the

Cooper A-2 actually gets with age.

Save $50 Off Regular Price.
in Conpenient Monthly Installments.

The Cooper A-2 Leather Flying Jacket —normally $249%—
can be yours for just $1992 payable in five convenicnt monthly
installments of §41.30 to your credit card. Your
satisfaction is you are not completely delighted
with your jacket, simply return it in original condition within
30 days for exchange or refund. Take advantage of this
unprecedented end-of-season sale. Order today. Availabic in
even sizes 34-52 regular and long. Call about larger sizes (o 60)

The actual jacket supplied
to the United States Air Force

available for $50 more. {For best fit, order one size larger than
your normal jacket size. ) Have gquestions about sizing? Call us—
we'll fit you over the phone. Normal delivery on phone orders
4-H business days

CALL TOLL-FREE: 1-800-331-1858 EXT. 636-132 e s
1 e e ™ e e T o e D e
47 Richards Avenue
Norwalk, CT 06857 @
CALL TOLL-FREE: 1-800-331-1858 EXT. 636132 Name S——
Please sendd me Cooper A-2 Genuine Leather Flying
Jacket(s). Adldress
Size ( Even sizes 34-52 ) O Regular [ Long Gty Zip
Charge each of 5 installments of $41.30** to my credit card.
[ MasterCard [ VISA [0 Discover [ Amer. Express Signarure

Exp. Date

L ol ——

[ 1 prefier not to use a credit card and will pay by check. Enclosed is
my check for §199 plus $7.50 shippinghandling a total of $206.50%*

e pnlicabde sabes tax, if sy, will be billed with shipment.
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Some injector system harnesses, like this
Chrysler unit, are connected to ground,

The best way to clean a fuel injec-
tion system is by removing the injec-
tors from the engine and having a

fessional clean them on a special-
1zed flow-tester/cleaner, Some repair
shops are equipped with on-car injec-
tion cleaning systems that can do a

leaking pump connection or a bad
pressure regulator—ean cause pres-
sure loss as well.

Port injector Rand R

o If you find that electrical current toan

injector is okay, but the injector still
doesn’t fire, it should be replaced with
a new unit. Or you may decide to re-
move your injectors for professional
cleaning or replacement with the lat-
er-model aftermarket types that are
less prone to clogging.

In either case, the removal and re-
placement job can vary from being
relatively easy to quite complex.
We'll provide some examples here.
For instructions specific to your mod-
el, use this puide in combination with
your service manual.

Prior to working on a fuel injection
system, disconnect the battery's neg-
ative eable. (In fact, we recommend
disconnecting the negative cable when-

ever you work on your ear. It's good
insurance against accidental shorts
or spark-induced ignition of gasoline
fumes,) On Chrysler systems, you'll
have to disconnect the cable after
you've relieved fuel pressure.

Before you can remove an injector
from most fuel injection systems, you
have to relieve the fuel system pres-
sure. In most cases, this can be done
with a fuel pressure gauge and bleed-
off hose. TEE gauge is attached to a
valve on the fuel rail, frequently a
Sehrader valve, and system pressure
is released. Wrap a rag around the
connector while attaching the gauge
to prevent fuel spillage.

hrysler has specific instructions

for rehef of fuel pressure in its multi-
point systems, Loosen the gas cap and
remove the wiring harness connector
from one fuel injector. Then ground
one injector terminal with a jumper,
{Please turn to page 64)

good job, but don't allow for visual
spray-pattern checks. There are also
some simple injection cleaning sys-
tems inexpensive enough that the
driveway mechanic might consider
purchasing.

Injector designs have improved to
the point where they're now much
more resistant to cll:ﬁg'ing, On older
cars where injector clogging is a re-
curring problem, replacement of the
injectors with new aftermarket or OE
units might be the best alternative,

Dripping fuel injectors

A fuel injector that sticks open can
flood the engine and foul one or more
plugs. Given enough time, the fuel
evaporates and the engine starts easi-
ly, Eﬂt for the first hour or so after
shutoff, starting can be tough.

On port-injected engines (one injec-
tor per cylinder), a sticking injector
can sometimes be located by checking
for fouled or wet plugs half an hour af-
ter shutoff.

The absence of wet plugs doesn't
necessarily rule out dripping injee-
tors. A visual check of the injectors is
the best way to test, On TEI systems,
the injectors are eagy to observe, and
you can simply warm the engine, shut
it off, remove the air cleaner and
watch the injectors to see if there's a
drip. On some port-injected systems,
vou can lift the injectors and fuel rails
out of the ports to wateh for drips.

A check of system pressure is also
useful in tracking down leaking injec-
tors. If pressure drops continuously
after shutoff, a leaking injector could
be the cause. But other problems—

like a faulty fuel pump check valve, a

&2

connection for gauge attachment.

This GM fuel rail is removed

along with the Injectors. Note
the location of the fuel pressure

FLIEL PRESSLIRE
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commandos, lop guns, grunts Afghanistan's president and his
and brass. entire family after poison failed
From DESERT ONE to do the job. When a three-man
to DESERT SHIELD, the scarcely SAS team from London undid a
believable inside story! coup in Africa—almost invisibly.
First-person accounts give When Navy SEALSs blocked the
you a wealth of little-known infor- escape of Manuel Noriega. When

mation. Photographs include many Delta Force flew straight into the

never seen in the
U.S. Original art FLYING INTO THE FUTURE The YF-23, one of the next

generation of stealth fighters, s 20 new that anly

revealstheexact ™
demallsofdeadly = \|CProeoPeeas /
nNew weapons.
Strategy maps let e L
vou follow tactics
and objectives.
Theresultisa : :
unique insider's Wy L e -
\ |ow TIME-LIFE BOOKS view that takes t —
Jhr‘mgs you the first inside, you from Iran to s
_J_lin-depth look at modern Afghanistan to the Gulif. lion's den of Desert One.
warfare. Send for Spedial Forces Spend 10 days FREE with Keep the first volume, then
and Missions and you can capture SPECIAL FORCES AND MISSIONS! take a free look at Air Combat,
the full, high-tech drama. Your first volume takes you Carrier Warfare, Hunters of the
Up close and with spellbinding  over the fence on some of the Deep and The Armored Fist.
immediacy. From the point of most daring strike missions on Examine each one for 10 days.
view of a new breed of soldier— record. Keep the ones you like for just
So you'll know what really $14.99.* One about every other
happened when deadly Spetsnaz month, No rmn_imurn number.
supercommandos murdered Cancel atany time.

1-800-642-43524

No Risk! No commitment!
Satisfaction Guaranteed!
i | want to spend 10 days FREE with
Special Forces and Missions, You can then

send me future volumes under the terms
described in this ad, EWAHYE

S ML TLEASE PEINTI

*Flies shipping and hamndling:
c Oreers sibjoct foappronve. Prices
HOOKS stibject dycharnge
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and connect another jumper between
the second terminal and the battery's
positive post. Leave the wires in place
for 10 seconds,

On many cars, the removal of the
fuel injectors is quite simple. The rail
and injector assembly can be removed
from the engine as a unit onee the fuel
lines and electrical connectors have
been disengaged.

On some cars, vou'll have to remove
quite a few other components before

ou can get to the fuel rail. On some

oyotas, for example, you'll have to
remove the distributor and air-intake
chamber before the fuel rail.

In most cases, the injectors are re-
tained in the fuel rail by lock rings. On
GM cars, thiﬂln-ckringisdiﬂenﬁed
by turning it clockwise and locked by
turning it counterclockwise. On some
applications, no snap rings are used

and the injectors are retained only by
their seals. On these, it’s important
not to drop any injectors when you lift
the fuel rail off the intake ifold.

All injection system O-rings and
seals should be replaced when the unit
is serviced. You must use O-rings in-
tended for this p . Some O-rin
are made of materials that are not tol-
erant of gasoline.

TBIRand R
The TBI R and R is relatively easy be-
cause there's not much stuff in the
way. The procedure varies somewhat
from car to car, We'll cover the most
eommon application here—the GM
TBI. Before beginning any injector R
and R, make sure you relieve fuel sys-
tem pressure as described earlier.
After removing the air cleaner and
the electrical connector, unbolt the

The Chrysler TBI injec-
tor is retained in the
throttle body by the
inlet chamber.

The GM TBI unit commuonly used Includes a
single injector. Some VB TBls have tao.

fuel meter cover. Do not remove the
four serews that secure the pressure
regulator to the bottom of the fuel me-
ter cover. There's a giant spring lurk-
ing in there.

ve the fuel meter gaskﬂ on the
throttle body so you won't damage the
casting, and lift the injector from the
throttle body using a screwdriver and
Ys-in, drill bit as shown. Remove the
O-ring and washer from the fuel me-
ter body injector cavity and the amall
O-ring from the nozzle end of the in-
jector. Rotate the injector fuel filter
until you ean remove it from the base
of the injector.

Lube a new small O-ring, and push
it on the nozzle end of the injector un-
til it is flush against the fuel filter. In-
stall the steel washer in the fuel meter
body. Lube a new large O-ring, and
install it on top of the washer. The D-
ring should be flush with the top of the
fuel meter casting.

Install the injector in the cavity,
aligning the raised lug on the injector
base with the noteh in the fuel meter
body cavity.

Install tﬂe fuel meter cover using a
new gasket. Apply anaerobie thread-
locking compound to the fuel meter
serews. Reinstall the injector's elec-
trical connector and air cleaner. M

Loosen five screws to remove the fuel meter
cover from the GM throttie body.

POPULAR MECHANICS ® APRIL 159]



NRI gives you two unheatable
opportunities for top pay, security,
even a husiness of your own.

Everybody Is t ahead, but most
pmph:wnﬂnilmmﬂ ﬂﬂl:lwyr'i'u:;tli\.ln'.lli?ﬁL

ce
rml)q:ammn'm t of Laﬁ“}cﬂv‘ltlfmr electricians

to be your own
in a business of your own. You'll get

allﬂmslnll;mget&mmﬁomghmﬂxﬂ

no need to quit your job until you're ready

to make your move. !\JRI

home in your spare time.

No Experience Needed.

INRI starts you with the basics, then builds
know and skill a al a time,

all the while adding ical know-how

hands-on training. You even get

tools you need on the job or in a business

of your own. Over amillion and a half stu-

dents have trained the NRI way since 1914,

Be an Electrician.
Each year, the demand for skilled
construction, maintenance, commercial
and utility electricians continues to grow,
The LS. nt of Labor estimates
Mclmetolﬂﬂll]}mwmmllqaenup
mt?n-fa:nmmm iacmser:?ﬂmﬂ
es e compared to industry on
predictions

And few -canmamthemmejn-nmking
potential of the qualified electrician. You
can eam a salary in excess of $25,000 or

Only NRI gives you this kind of practi-
cal, job-oriented, hands-on training.
You master practical skills like this with the
equipment, test instruments, and training
mta inclﬂgl your tuul:}lse, . yrgé:]
icate on-t wiring with vour
Residential Wiring Practical . you
learn professional troubleshooting using
your Volt-Ohmmeter and Clamp-On
Ammeter to test the circuits you build up
on your NRI Circuit Demonstrator. . .and
by installing and testing an electronic-
programmable thermostat and a micro-
processor-controlled remote power
control, you come to understand today’s
electronics as it applies to the latest
devices electricians install and repair.
Training in the latest need-to-know
electronics required of today’s
electrician.
NRI created this new course so you can
move from the simplest fundamentals a.ID'I[d
electrici professional wiring
e-gnootmg techniques, all the way up
field skills
med to bmutm today's electronic-smart
electrician, Be an electrician. It could be
the best and last job choice you'll ever have
to make.

B

.ul'*
i

Be an
Elecirician

Be an Air
Conditioning,
Refrigeration,

*». Heating

Technician.

Be an Air Gnndltlunlng,
Refrigeration, Heating
Technician.
When it comes to targeting the good
paying jobs, regular pay increases, and

"
“EJT’ § CHECK ONE FREE CATALOG ONLY
NN pincwician

the steady demand for your skills in this
field, the LIS, Deparmlent of Labor scores
a solid hit...high eamings and job
ts attract many indivi

ause penj)le in business depend on
their air conditioning, heating, and ref
eration systems, the need for skilled -
nicians to do maintenance work has to be
met regardless of swings in the economy.
Add millions of window units in older
homes requiring maintenance and repair;
heat pumps so popular they're now as
common as fumaces; commercial
refrigeration alone calling for skilled tech-
nicians to install and service walk-in cool-
ers, freezers, ice makers, and lood cases,
Wherever you look, there's tremendous
opportunities for the trained air
conditioning, refrigeration, and heating
technician.

NRI training so complete,
profeasional tools even Included.
NRI trains you for this lucrative field, gets
you ready to land a good paying job, pick
up extra Income in your spare time, even
start a business of your own. You're ready
to jurnp right in because NRI includes the
tools you need: system analyzer, leak
detl:clw tubbing and joint tools, a top-

ity v purging systems,

metmhm paml units Mr hands-
nrn systems training. Graduates of our
Master Course also get optional free
residential training at the world-lamous
York Institute in York, PA.

Go after high eamings, pay increases,
a business of your own.

Send for MRI's free catalog. Find out what
hands-on projects you do, the profes-
sional tools you train with, and the future
that can be yours. Act today.

|
|
|
|
| [ Air Condifioning Hesting [ Bookdeeping & Accounting
| & Refrigerstion ] Phatograpty
[ Microcomises Senicing [ TWhudia/Video Servicing
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CAR CLINIC

BY MIKE ALLEN,
Assistant Automotive Editor

Lord Of The Rings

I rebuilt the engine on a 1.6-liter Es-
cort that [ bought cheap because it
had serious mechanical problems
—there was oil all over, and it only ran
on two cylinders. Water was coming
out of the exhanst, as well.

The rebuild went normally, except
that 1 didn’t hone the eylinder walls
before installing the new pistons.
There was little or no cylinder bore
wear, but [ did file the ring end gap on
the new rings to the correct spec, as
the new rings were a little big—I'm
sure to compensate for what would

normally be a worn eylinder.
|  Now the engine drinks oil, and two
cylinders oil-foul the plugs within 100
miles. I kept hoping the rings would
seat better, but after 1000 miles,
there's no improvement. At high
gpeeds, there's so mueh blowby that
the valve cover leaks oil all over,

What I don't understand is the com-
pression is good—140 psi on all eylin-
ders—and doesn't improve if [ spray
oil into the spark plug holes,

PHIL HALL
HARRISON, M1

l've got bad news for you, Phil, You're
going to have to take the engine apart
agatn,

Piston rings, and oil rings in par-
ticular, depend on proper cylinder
wall finish in order to seat properly.
If you simply install new rings into a
glazed cylinder bore, they'll never
seaf.,

You might get acceptable compres-
sion readings from the top ring, but
you'll never have any oil control. The
gecond and oil rings don’t have com-
bustion chamber pressure behind
them to force them into the evlinder
wall—and they need the rough sur-
face of the freshly honed cast iron to
wear in properfy.

You can either pull the engine or
Just drop the pan and yank the head,
bt the pistons have to come out. You
might get by with a flex-hone, the
kind that looks like a big bottle brush
(shown above), but my preference is
to get the block to a machine shop
where the machinist can use a Sun-
nen CK-10 honing machine,

As vou can see from the top inset
cross section, cylinder bore wear
tends to concentrate in the upper inch
orso. Proper honing will true up thes

rf HOMING PATTERN

but yvou'll want about a 240-grit pat-
fern. More serious wear will require
boring to a standard oversize and
new pistons. You'll need to properly
measure the evlinder to determine
the amonunt of wear before doing any-
thing else. If there was as little bore
wear as you say, your machinist
might be able to do this without mak-
ing the cviinder oversized.

Be sure to use plenty of hot, sudsy
wafter to clean the abrasives from the
cvlinder wall after you complete the
honing.

And yes, you'll need to buy new
rings as well. The ones you've tried to
make seat won't cut it fora second try.

Cruisin’

A few weeks ago, | overloaded my
1988 Accord with about $00 pounds of
people and lugeage. [ know that this

wear and leave the proper crosshatch | was too much because for the whole
pattern. The machinist will know, | G0-mile trip, every time the car hit

even 4 medium-sized bump, the cruise
control kicked off. I assume that some
safety feature in the cruise control
mechanism was indicating that an ac-
cident was about to oecur,

Now the eruise control doesn’t
work at all. I've checked the fuses,
but they're fine. Is this related to the
overload? MARKSYKES

CHEVY CHASE, MD

The cruise control uses the brake
light switch as a signal to turn itself
off when the brake pedal is de-
pressed, And your Honda was bot-
toming out on the bumps hard
enough to make the brake pedal jig-
gle down sufficiently to depress the
switch, This will happen to almost
any car if the bump, load and speed
are just right.

{Plense turn to page 701
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TOYOTA GENUINE PARTS

(Genuine Toyota Parts.
The best part
of doing it 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 |l
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 Parts are maintain a large inventory, yvou'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
"4 manufacturedto  1-800-GOTOYOTA for more informa-
: the same high- tion and the location of your nearest
e Gt quality standards  dealer.
as every Toyota " .
Car, Truck, and Van. 1 love what you do _ﬁ?f me.
And because Toyota dealers @ TOYOTA

Get More From Life. .. Buckle Up!
“AL participating dealers.
1980 Toyots Motor Sabes, LIS A Inc.



As to why the cruise doesn't work
now—i don't know, but it's not relat-
ed to your relatively short, slightly
overloaded trip.

Reluctant Bug

My 1974 VW Bug has 250,000 miles on
it—1I did have the engine rebuilt sevy-
eral years ago. There's an intermit-
tent cranking problem, which started
ot a8 a hot start problem. Afteratrip
of several hours, I would have to
push-start it. Now the problem seems
to happen anytime.

The engine simply won't crank, but
there's no consistency to it. Some-
thing is drawing current because the
dashboard lights dim as the switeh is
thrown.

Needless to say, the problem never
acts up when it's at the shop. The bat-

starter, battery and ground have
been checked.

PAUL PRIGGE

VANCOUVER, WA

First off, Paul, congratulations on
keeping your Beetle on the road fora
quarter-million.

Start by replacing the ground
strap from the transmission nose-
piece to the frame. This is often
neglected, especially by non-
Volkswagen specialists, because it's
| buried well underneath the car. Be
sure the alloy nosepiece casting
hasn't correded out from underneath
the nut—you may need to use a differ-
ent stud nearby. Use Never-Seez or
some other antiseize compound to
promote electrical conductivity and
| retard corrosion.

If that doesn’t fix the problem, re-
place the starter. I'd suggest looking
at the ignition switch next, but if the
dash lights dim, it means that the
starter solenoid is getting juice, but
not making contact.

Don’t replace just the solenoid. I've
found that Bosch starters seem lo last
Just about as long as the solenoids, so
replacing just one is generally a false
economy.

Old 6-volt VW5 aften had similar
problems caused by corroded wiring,
butin that case, thedash lights
wouldn't be dimming.

Avenue Of

Broken Dreams

I recently purchased a 1989 Buick Le-
Sabre, about a month later, it de-
veloped a erack in the left side of the
windshield. About a week later, an-

other crack developed on the right
side, mirroring the first, The dealer

teryis new, and the connections at the |~

As The Worm Turns

® There are few devices on a modem automobile as
ubiquitous and as easy to comprehend as the ordinary
stainless-steel worm-drive hose clamp. Or as reliable

; CAR
CARE
TIP
or longlasting.

But give a moment's thought to the dynamics of what keeps a hose from leaking
or blowing itself off the fitting it's attached to. Pressure inside the hose causes it to
swell slightly, especially whean the rubber is softened by hot coolant or oil. The in-
crease in diameter would let the hose slide right off if it weren't for the clamping ac-
tion of the clamp, helped quite often by the raised bead on the fitting.

If, however, the clamp is installed too far from the bead, crud and sediment can
build up in the cavity that's
formed between the clamp
and the bead, potentially
shortening the life of the
hose and making the hose

HOSE
=} AMP

=
—
—

for corrosion of the fitting's
surface,

Install tha hose clamp ad-
jacent to the bead, leaving
just enough room for the
hose to lie comfortably with-
out being pinched, but with-
out room for anything else.

more difficult to remove. |
There's even the potential |

and a glass specialty shop both agree
that the car had not been in an acei-
dent. The glass shop also =aid they'd
seen a lot of similarly broken glass in
Buicks.

I'm going to get the glass replaced
anyway, but is this a known problem?
What can I do to assure that it doesn't
happen again?

SERVICE TIPS

@ Toyota TSB 006-06-30-89 talks
about the need for thoroughly flush-
ing the radiator oil cooler to remove
contamination after a transmission
failure. It's a Toyota TSB, but it ap-
plies equally well to any car that's had
an automatic transmission failure.

Basically, it involves removing the
cooler lines and flushing with com-
pressed air and automatic transmis-
sion fluid. Don’t forget to clean or
replace the torque converter, 100.
@ |f your 'BE to 'B9 Acura Legend has
wind noise from the front door area,
check TSB 89-017. There's a lengthy
procedure for disassembling the
door's interior, adding weatherstrip-
ping and tightening up clearances in
the window channel,
® Saab TSB 11/89-11/90 suggests
that the best method for refinishing
brake rotors is to use an on-car brake
lathe, to avoid machining-in out-of-
true conditions caused by poor cen-
tering of the rotor on bench lathes. It's
also a good discussion of proper
brake service, cOvering proper mea-
surement and criteria for resurfacing
or replacing brake discs.

KENNETH POLING
NEWHAVEN, IN |

I'm suspicious of any vehicle with un-
explained windshield cracks. It's of-
ten a symptom of a vehicle that's been
tugged and fwisted on a frame rail.
But since you say that fwo indepen-
dent sources find no evidence of gdy
damage, I'd guess that either the
windshield was defective, or there's
something about the geometry of the
windshield channel that is causing

the problem.

Be sure vou tell the glass shop to
carefully check for this before install-
ing the new glass, as they'll have fo
warranty the new glass against spon-
tancous breakage. A few medium
licks with a body hammer might be
necessary to trim up the window

channel. P | | & Some Pontiac Trans Sport, Chg&w
Lumina APVs and Oldsmobile Sil-
DO YOU HAVE A CAR PROBLEM? | | nhouette minivans are subject to recall

Just ask Mike abowl it Mail yowr guestion ta Car
Clinic, Popular Mechanics, 224 W, 57th 5L, New
York, NY 1M While letiers, fores or phone
calls canmiel be ansisermid i iriedienlly, pmb.'rm:r
of general imterest srill be diseussed in the eodum

90-C-01, calling for replacement of
hardware attaching the rear seats to
the floor.

P ILLLEETRATION BY ADOLPH £ BROTRMAN
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ACTUAL SIZE

Road Patrol XK®-Ka Tri-Band Radar Detector
With FAST® False Alert Suppression Technology

The more you drive, the more you need Road Patrol XK-Ka is discreetly sized,
this high-performance detector with our easy to install, and easy to remove for
FAST system. It covers all three police ra-  safekeeping or use in another vehicle.
dar bands. It has a GaAs diode frontend  Two power cords, visor clip, mounting

and dual-superheterodyne design for tape, instructions and a carrying case are
extra-long range. And its exclusive, full included. For “travel insurance” you can
time FAST circuit dramatically reduces count on, think FAST and start driving
false alerts caused by other radar detec- with tri-band protection, today. Ask for
tors, without sacrificing sensitivity. #22-1626. Available at . . .

Radie Shack

RELIABLE QUALITY —Owvar EXPERIENCED SALES TEAM— f -
renmeounrow - eomecoosesrow- Ml peepiene
develop, evaluate and test to our help you make the smartest m v
exacting standards— buying decisions— A4
NOBODY COMPARES NOBODY COMPARES STORE

it sold whese prohibed, Uise may be reguiated by state or ocal law. Radio Shack is a dwson of Tandy Corporation



NEW PRODUCTS

IMPROVE
YOUR CAR

Warm 'n’ Dry

One of life's lesser pleasures is feeling
a steady cold draft on the side of your
neck ag you drive. Even a small tear
or worn spot in your car's weather-

passenger compartment, Reseal yvour
car with new weatherstripping. Seal-
Rite offers universal rubber weather-
stripping that securely and simply
elips onto door flanges. The stripping
comes in three section widths, in 8-ft.
lengths. Seal-Rite also offers foam-
rubber strips, in 10-ft. lengths and
five different diameters, for sealing
trunk lids and rear hatches. Prices
vary depending on type and size.
From Automotive Insulation, Inc.,
150 E, Tth St., Paterson, NJ 07524;
(201) 684-5000 or (800) H26-5265,

Spray Safe
Okay, so there's a hole in the ozone
layer that’s big enough for the USS
Missouri, but what can you do about
it? For one thing, you can use
spray products that have no
fluorocarbons in them. Next
time you paint, try Nature
Safe. These paints not only
have no CFCs, they're non-
toxie, nonflammable, wa-
ter-based acrylic enamels,
Nature Safe can be used
safely indoors and cleans up
with soap and water, A 12-
punce can is $8.69. From
Plasti-Kote Co., Inc.,
1000 Lake Rd., P.0). Box
708, Medina, OH 44258;
(216) T25-4511,

stripping ean let the outside into the |

Visual Aids

If you know your engine compart-
ment as well as you know the back of
your hand, you might not need help in
finding the dipstick, reservoir or bat-
tery ground terminal, even in the

| truding fingers from the top of the

dark. But if you can use a little guid-
ance, consider these Vehicle ID Tags,
They're relatively large, easy to find
and read, made of bright-yellow plas-

Clip-Ons

Instead of racking your brain

trying to devise a simple way to keep
your sunglasses within easy reach
while driving—or fumbling around
under the seat for them in rush-hour |
traffic—rack the glasses instead. This
simple plastic clip-on rack from Z-
Best Products fits snugly to the back
of most rearview mirrors. The pro-

rack are designed to securely hold
glasses over the mirror, The arms of
the glasses hang down in front of the
mirror and pose no real obhstruction to
vour view, either fore or aft. The clip-
on racks are available in a variety of
colors, ranging across the spectrum
from black to neon vellow, for $3.50.
From Z-Best Products Co., P.O. Box
6833, Auburn, CA 85604; (916) 268-
1144,

tic. The tags attach to engine mainte-
nance items simply and reliably with
locking plastic straps. They're sold in
a package of eight—battery positive
and negative, oil dipstick, oil fill cap,
power steering, transmission dip-
stick, coolant fill cap and washer fluid
reservoir—for £3. From V. Price Co.,
P.O. Box 3, Brazil, IN 47834; (812)
448-5561.

_
Easy Bender

There's no problem bending metal
tubing to fit between and around ob-
structions, unless, of course, you
want the liquid to flow through the
tubing and not leak through eracks at
bends. You can accurately bend and
shape metal tubing—",; in. and ¥ in,
—without kinking or marring it with
an inexpensive, handheld Rolling
Tubing Bender from Eastwood. The
tool rolls the tubing as it's being bent
and can create tight 180°, 1-in.-dia.
curves. There's also a tab on one han-
dle for elamping it in a vise if needed.
Cost is $24.95, plus shipping, from
The Eastwood Co., 580 Lancaster
Ave,, P.O. Box 206-PM, Malvern, PA
19355; (800) 345-1178, ™

PRAPHOTO Y BILL ASHE
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SPECIAL SECTION

GREAT WAYS
TO IMPROVE
YOUR HOME

Here are a wealth of clever home improvement tips— for the novice and expert
alike — to help make your home a better place for you and your family to live:

BY GARY BRANSON

PM Illustrations by
George Retseck and Don Mannes

PR PHOTO BY BRIAN KOS0FF
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Unsealed concrete floors are dusty and staln
easily. To seal them, first clean the surface.
then apply the sealer using a paint roller.

Most homeowners are aware that ex-
terior concrete slabs, such as drive-
WE{E and patios, require a coat of

ealer to protect the conerete from
freezing rain, oil stains and rust.
However, even interior concrete
slabs should be sealed annually to stop
conerete dusting, resist stains from
gpills and make cleaning easier. Asan
added bonus, you'll find your home is
cleaner because concrete dust won't
be tracked through the house.

Conerete sealer is also recommen-
ed for garage floors. Dripping road
chemicals in winter can ruin concrete,
and auto liquids such as oil and trans-
mission fluid can cause stains that are
nearly impossible to remove.

To seal your floor, begin by clean-
ing it with a concrete driveway clean-
er, available from auto stores.
Or, wash the floor with (trisodi-
um phosphate) in a strong solution.
When the floor is dry, apply one or
two coats of concrete sealer, If you
have no experience with these prod-
uets, ask your local hardware store
salesperson to recommend one. A

int roller, fitted with an extension
, provides quick and easy seal-
Erapphmtiun.

Paint

A Fence

Wood fences—such as the privacy
fence shown here—often have offset
boards that defy ordinary painting
methods. If the board fence is also
made of rough-sawn lumber, such as
cedar or pine, the paint tool of choice
ghould be a sprayer.

The handheld cup sprayer shown is
a reasonable tool if the fence is not too
large. But a gun cup system can be a

74

nuizsance if you have a lot of fenee to
cover and gallons of paint or stain to
apply. Refilling its quart-sized reser-
vmr gets t:rmg ver_',r fast. Instead,
consider renting an airless sprayer
with a suction tu I'.hnt can be used
with any size container.

Keep in mind that airborne paint
particles can become windblown and
cause spatter problems for your
Iaenlly aad finncialy dopressig. To

8 ]
I!tll.'ltrgl paint nvampgayeﬂ:;d tl;a% fol-
lowing list of tips:
® Do not spray paint on windy days,
Wind ecan earry paint droplets far

The easiest way to palnt a fence Is with a

spray painter. To control overspray, drape a
plastic sheet over opposite side of fence.

from the work area. Wait for calm
weather to paint.
® Check the opposite side of the fence
and be sure that there is no car, lawn
equlprnent or other object near the
Ask your neighbor to move ev-
rgthjﬁnﬂvalue from the area.
e Buy ie sheeting and staple it so
it drapes over the o ite side of the
fence. When you paint the backside of
the fence, remove the sheeting and
cover your own side of the fence so
that airborne paint is stopped before
it can travel or becnme windblown.
® Finally, don’t overthin your paint
or stain.

Moss Problems
On Wood Roofs

Moss and mildew love a moist ¢limate,
&0 moss or mildew growing on your
wood roof indicates that your roof is
not draining well after a rain. Sources
of roof moisture can be a lack of sun-
light to dry the roof deck (usually
caused by trees or adjoining buildings
that shade your roof) or the result of
leaves, twigs or other debris that col-
lect on the roof and hold moisture. Ad-
ditionally, the spaces between shakes
or shingles are meant to aid water

runoff. Leaves and other debris that
block these paths also bloek good
drainage and prevent proper runoff,

The first step to a dry, mossfree
wood roof is to cut away any branches
that overhang the roof and block out
sunlight. Exceptionally thick limb
growth on trees should be remedied
by a professional tree trimmer who
can selectively thin the branches so
that sunlight can filter down to the
roof deck. This thinning of treetops
can also open the gpace to better ven-
tilation, and proper ventilation or air-
flow across the roof aids the drying
process.

The next step is to inspect the roof
for debris that may be trapped in val-
leys, behind chimneys or in the cracks
between the shakes or shingles. Veg-
etable debris, such as leaves, acts like
a sgun on the roof surface, soaking
and holding moisture in the cracks or
Eapnhetween shingles. This can be al-

viated by trimming back tree limbs,
but it may be necessary to power-
wash the roof once or twice a year to
keep it clean and free of debris.

A product commonly used in the far

ﬁddlnnlsl:ﬂp nl':ln:nur :hu rlﬂg:nu
wood roof inhibits the growth of moss. In-
stall the strip with galvanized nalls.

West is a strip of metal that is 97%
pure zine. The zine strip is nailed at
the edge of the ridge or below the lev-
el of anything that blocks water flow,
such as vents or chimneys. As rain-
water washes down the roof, it picks
up zine from the strip, and the zine in-
hibits future moss growth.

One such product is named Z-STOP
and manufactured by WESPAC,
P.0. Box 46337, Seattle, WA 98146.
To use Z-STOP, first power-wash or
brush away the existing moss. (For
severe cases, you can buy a herbicide
from your local garden center that
will kill moss.) Then use roofing nails
with neoprene washers to nail the Z-
STOPF in place along ridges, gables or
skylights.
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If your garage door Is bro-
ken or torn, It should be replaced. Remove
the oid one by prying it off with a fiat bar.

Cut the new weatherstripping to length,
and then nall it to the bottom edge of the
door using galvanized roofing nails.

The weatherstripping at the bottom
of your garage door provides a seal
against water, cold air, dust and in-
sects. If this strip becomes torn or
worn, it's easy to replace it because
the strip is only attached with galva-
nized roofing nails. Just pry off the old
strip and nail on a new one. Check
with your door manufacturer for in-
structions on steel or fiberglass doors.

scribing

Parts To Fit

When doing home carpentry, you may
face difficult fitting jobs. The method
for establishing cutlines to fit uneven
surfaces is called seribing. Shown in
the illustration is how to scribe the
back edge of a cabinet to fit against a
baseboard molding. Other jobs where
seribing can be used are fitting a man-
tel against a stone or brick fireplace,
fitting a wood beam against an uneven
ceiling, or fitting paneling or counter-

POPULAR MECHANICS ® AFRIL | 991

tops against wavy plaster walls.

‘0 seribe an edge to fit against any
uneven surface, temporarily hold the
material to be fitted into place. Meas-
ure the distance—in several places
—between the uneven surface and
the edge that will be cut, and note the
maximum distance. Spread the com-
pass legs to match or slightly exceed
this maximum distance. Then posi-
tion the metal point on one leg against

Use a drawing compass to scribe a cutline
that matches an uneven surface. Move slow-

ly and keep the polnt and pencll even.

the uneven surface that must be
matched, and place the pencil leg on
the material to be marked.

Now slide the eompass along the
uneven material soits shape is record-
ed on the material to be cut. Remave
any temporary clamps or nails, and
use a band saw or sabre saw to cut
along the uneven seribe line. After
cutting along the seribe line, you
should have a perfect fit where the
material abuts the uneven wall or oth-
er surface.

Removing
Troublesome Ivy
In grandpa’s day, sentimentalists
wrote songs about the joys of living in
a vine-covered cottage. Anyone who
ever had to paint one of those cottages
knows that ivy is something less than
a real joy: You can't paint around it,
and it's very difficult to remove. Ivy is
held in place by tiny-but-tough hair-
like tendrils. These tendrils invade
every available crack and eranny,
where they are almost impossible to
E‘y out, especially on masonry walls.
addition, water can penetrate into
the tiny eracks that have been formed
by these tendrils causing damage dur-
ing each freeze-and-thaw evele.

To remove the ivy from masonry
surfaces, start by cutting apart the
vines and pulling them from the wall.
Be sure to wear gloves to keep from

o

Usze pruning shears to cut the bulk of the vy
from the wall. Then follow up with a simple
paint scraper or stiff wire brush.

TR B
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Burn off stubborn tendrils with a propane
torch and brush away any residue. Keep a
hose handy when working with the flame.

injuring your hands. (You can use a
seraper to remove the tendrils that
cling to smooth siding.) Then use a
propane torch to burn off the tips of
the tendrils and get rid of all vegeta-
tion. Remember to keep a hose and
spray nozzle handy, andp spray down
any surface that was hit with the
flame. Take special care if you decide
mhlgmnﬁ'ﬁst:dndrﬂsfmmwm:ﬂ&
ing. Spray iding as soon astheivy
is removed, and then keep watch for
several hours to be sure there is no
possibility of starting a house fire.

7I.add=r

Many home repair chores require the
use of a ladder, so we should learn to
handle ladders safely. According to
the U.S. Consumer gmdur:ta Safety
Commission, 97,000 people were
treated at hospitals for injuries re-
sulting from ladder use in 1989, These
injuries could be avoided by choosing

and using a ladder in the way.
First, read and heed the Is on
75
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Read and heed all label warnings printed on
any stepladder, particularly the caution

against using the tray sheif as a step.

= “. '

Periodically check the step brace nuts to
make sure they are tight. If not, securely

tighten each with an adjustable wrench.

ladders. Ladders are rated for their
intended use and the lead they will
bear, Keep in mind that the load or
duty rating of a ladder refers to the fo-
tal weight it can earry, not to the
worker's weight alone. This limit
should include the weight of the
heaviest person in your household
plus the weight of any tools and mate-
rials carried up the ladder.,

Ladders are rated by type. Type 1
ean hold 250 pounds, Type 11 holds
225 pounds, and Type [11 will hold 200

unds. If you are over 200 pounds,

uy a Type I or even the Type IA,
which will support 300 pounds. This
will allow a safety margin if you ever
climb a ladder with a bundle of roof
shingles.

After reading the ladder's label for
weight limits, check any warnin
printed on the ladder, The top of a
stepladder is not a step, noris the tool
tray that is commonly attached to fold
out at the back of the ladder. In ad-
dition to observing warnings, you
should be aware that ladders are most
stable when your weight is kept cen-

Th

tered between the ladder legs. Lean-
ing or reaching can cause the ladder to
topple, If you can't reach far enough,
climb down and move the ladder.
Ladders are commonly made of
wood, fiberglass or aluminum. Alumi-
num extension ladders have become
popular because they are lightweight
and easy to move. But one common
aceident oceurs when aluminum lad-
ders hit overhead power lines, or
when homeowners use electric tools
while working on the ladders. The
metal conducts electricity, makingita
potential hazard. So, watch where
you move your ladder, avoid hitting
guwer lines and buy cordless tools to
elp prevent electrical shock.

Painti

Chal nk Fences

Chain-link fencing has a durable gal-
vanized coating that keeps it trouble-
free for years. Eventually, though,
even this galvanizing will fail, and the
fence will require painting.

Wire fencing can be difficult to
paint. Brushing on paint is usually
slow and tedious, while spraying the
open fencing permits too much wast-
ed paint from overspray. The best so-
lution is to use a long-nap paint roller,
The long nap reaches into the weave

To paint the wire paneis on a typical chaln-
link fence. use a long-nap paint roller. The

long nap reaches into the tight bends.

of the wire and covers hard-to-reach
corners. And, it's a good idea to enlist
your neighbor to paint his side of the
fence while you paint yours. This
way, you will see each others' misses
can touch up the paint as you go.

Before starting, use a rotary wire
brush, chucked into a drill, to clean
away loose rust or dirt. You can also
use an ordinary wire brush, to clean
the surface. When everything is prop-
erly prepared, wipe down the fence
with a sponge that's been soaked in
mineral spirits. When the fence is

dry, apply the paint. Aluminum paint
is & common choice for restoring chain
link, or you can use any color paint.
Just be sure to use paint designed for
covering metal, not woods,

Bathroom
Moisture

A common homeowner complaint is
moisture buildup, often with mildew,
in the bathroom. The procedures to
eliminate the problem include finding
and reducing the source of the mois-
ture, making sure that proper ventila-
tion is present in your bathroom and
changing personal bathing habits in
order to minimize moisture,

The first step is to find out where
the moisture is coming from. Check

our plumbing to be sure there are no
ﬁaaka in the pipes under floors or in
walls, If you End leaks, high humidity
can be the least of your problems:
Damaged wall tile, loose floor cover-
ing or rotted floor joists are all possi-
bilities. Repair all plumbing leaks.

If you see water seeping around the
base of the toilet, it means that the
wax ring needs replacing. The wax
ring seals the joint between the toilet
and the waste drainpipe.

Moisture may be due to sweating of
the toilet tank which is caused by cold
water that cools the tank and, in turn,
causes the humidity in the room to
condense on the tank and run onto the
floor or wall, To stop condensation,
buy a terry-cloth tank cover to absorb
the moisture. Better still, have a
plumber install a mixing valve that
warms the water coming into the
toilet tank.

If excess moisture is due to steam
from bathing, shaving and other ac-
tivities, install an exhaust fan to re-
move the moist air from the room. Or,
keep the bathroom door open so the
humidity can circulate outside and
mix with drier air in other rooms. You
can also wipe down the shower or tile
with your bath towel when you have
finished drying yourself. And, don't
leave wet towels in the bath. If neces-
sary, use a small bath fan to circulate
the moist air and reduce moisture lev-
els and mildew growth.

1 Installing
Carpet

Much of today’s carpeting is made of
manmade fiber that's held together
by a latex or foam backing. When it's
new, carpet is very stiff and difficult
to handle. But a few easy installation
tips will help you add flexibility to the
carpet so it will easily fit into odd
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shapes and around stair steps.

If at all possible, lay the carpet flat,
unrolled, to let it relax and lose any
wrinkles that resulted from rolling. If
you have a large paved area, suchas a
driveway or patio, unroll the carpet
outdoors, so the sun can warm and
soften the backing. This will make the
carpet more flexible,

If you are working in cold or wet
weather, unroll the carpet in a base-
ment or garage and leave it open for a

= —— -

ey e |
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To make stiff new carpet more flexible,
dampen the backing with a plant sprayer, or
warm It with a heat gun or hair dryer.
day or two. If you still have trouble
fitting the carpet around any obsta-
cles, apply moisture to the backing,
using a commaon plant mister. This
moisture will soften the latex back-
ing. Ifthe carpet is still stiff, augment
the moisture treatment with heat,
Use a hair dryer or heat gun to warm
the backing. It will become as flexible
as ordinary fabrie, so you can shape it
Whenth ady tol

en the carpet is ready to lay, use
double-faced carpet tape (it has adhe-
sive on both sides) to hold the carpet
in place. If you've let the carpet relax
and lose its wrinkles, you can often in-
stall the foam-backed without
even uging a stretcher. Of course, you
can always rent carpet tools such as
stretchers and hot-melt seam tools at
carpet or rental outlets.

Composting grass clippings need not
be a smelly business, nor take months
to complete. If you have small
amounts of grass, just place them in
plastie lawnsgaga. Add 1 cup of high-
nitrogen fertilizer to each bag, sprin-
kle water on top and seal it with a
twist-tie. Roll the bag over to mix the
water, fertilizer and grass clippings.
Then, place the bag or bags in a stor-
age shed or garage. Try to roll them
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place clippings in trash bag, add fertliizer
and water, then seal and turn frequantty.

over once, or more frequently if you
like. Within a couple of months, you
will have rich compost that you can
spread on your garden, use to nourish
new trees or mix with perlite to make
potting soil.

12 RainGoen

Rain gutters that become clogged or
drop water in the wrong loeation can
cause soil erosion and basement water
ﬂmblems. Tour the exterior of your

ouse to check how your roof gutter
system is working, and whether wa-
ter is directed away from the founda-
tion, driveway, patio and other things
that could by undercut by erosion.

e

Use splashblocks under dowrapouts to di-
rect water away from house. This reduces the
chance of water entering your basemert.

Water that pours along a blacktop or
concrete driveway, for example, can
erode the soil, wash away and under-
cut the gravel base from underneath,
and leave the top unsupported so that
the weight of an automobile could
breakit.

Check your rain gutters at least
twice a year, in the spring and in the

fall, to make sure that they are clean
and securely attached to the house.
Check downspouts to be sure they
have not been loosened by roof ice or
snow loads. Next, check the ground
pipes to be sure water that reaches
the ground is carried away from the
house's foundation. Of course,
splashblocks, placed under the
ground pipes or downspouts, help di-
rect water away from the house,

If water coming from ground pipes
or downspouts is cauging a problem,
vou may have to redirect the pipes so
that the water flows out in a better di-
rection. Sometimes this means mov-
ing the downspout to a different
location and changing the pitch of the
rain gutters. But more frequently, all
that's required is rerouting or length-
ening your ground pipes. Generally
speaking, a ground pipe should carry
water at least 8 ft. away from the
house's foundation.

1 Quieting
| Floor Noises

&7, separate the plpes and reset them wsing
hanger brackets driven into the joists.

Many times, what we call floor
squeaks are only noiges and have
nothing to do wit])'; squeaking floors.
Plumbing pipes, bridging and heating
ducts can pop and erackle, and even
squeak, when we walk or roll some-
thing across the floor.

The easiest way to find the source
of any noise is to have someone walk
across the floor while you listen care-
fully below. Noises that seem to come
from heating duct locations can be
traced down and eliminated by loos-
ening brackets that connect the ducts
to the underside of floor joists. Some-
times a piece of rubber material, such
as weatherstripping, can be wedged
between the air duct and the joists to
provide a sort of shock absorber be-
tween the two.
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You should also eheck pipe loca-
tions where V-shaped pipe hangers
support water or gas pipes. Joists
th;t flex when the 1;]& walked on can
rub against pipes and create a noise,
Adjust the p‘l:pe hangers to relieve the
rubbing,

Pipes can also make noises when
they expand from hot water, contract

To dampen a variety of pipe nolses, install
foam insulation over the plpes. The Insula-
tion will also reduce condersation.

from cold water, or vibrate or ham-
mer from high pressure. Foam pi
insula mt:':j:m ﬂbﬂﬂ&ﬂd_tomhiont e
pipe and muffle expansion or ure
noises. The insulation will also help
prevent condensation from forming
on the pipes which can cause water
puddles on basement floors.

1 Painting
Roof Vents

Today’'s new houses usually have pre-
mintad aluminum vents and flanges,

t on older houses, the choice was of-
ten galvanized steel. Galvanized met-
al does resist rusting. But, it's best to
give it a coat of paint periodically to
prevent rust that will, in time, perma-

If metal vents or flanges need painting, first
brush off the oid flaicing paint and then mask
the surrounding roof with paper and tape.

8o

N

Spray a metal primer on the surface first.
Then let It dry and spray on one or two top
coats. Keep the coats thin to prevent runs.

nently stain your roof shingles.

The first step is to clean it with min-
eral spirits. Then apply a coat of metal
primer, followed by a top coat of metal
paint. The paint not only will protect
the metal from rust and corrosion, it
will also hﬁ}f vents, valleys and flash-
ing to blend in with the roof shingle
colors. Note that we recommend that
you use metal paint only for painting
metal components. House paint is
much too thick for use on metal. And,
a too-thick paint film will blister and
peel—a condition that's all too com-
mon on gutters and downspouts

inted with house paint.
me]:’tthe fixture hl;ﬁlmady been
painted, but is peeling, use sandpaper
or a wire brush to remove loose paint.
If rust is present, apply a coat of
rusty-metal primer first.

15 Masonry cracis

In the past, one of the most difficult
and frustrating home repairs was try-
ing to Eat.ch cracks in masonry ﬁ'od-
ucts like conerete and stucco. Most
cracks are due to expansion and con-
traction of the masonry when tem-
tures . 30, the movement
that caused the crack almost invari-
ably caused the patch to fail. In addi-
tion, masonry products are not
adhegive, so they don't stick well to
the old surface. Because of this, the
old advice was to begin by chiseling
out an inverted V in any erack, This
was supposed to ereate a mechanical
bond between the old and new materi-
als because the patch material would
be locked i'nFlnne by the joint configu-
ration. The failure rate of such patch-
esproves the system was lacking.
oday, patch materials, usually
with an aerylic latex base, are avail-
able in caulk tubes. These repair

—

caulks are adhesive, so they will stick
to almost any clean surface. This al-
lows you to successfully patch con-
crete slabs, steps, retaining walls and
stucco. Patching eracks in brick
joints, however, is a bit more of a

problem, because the Eau:hmg prod-
uects may not match the color of the
existing mortar joint.

Before using any of these products,
afew tions are in order. First,

ask the dealer if the produet color will
match conerete or mortar colors,

Caulks are available for many masonry re-
Malke sure the one you choose matches
the color of the material you're working on.

Some of the products are white and
make an unaiihﬂy tch. Next, try to
line up enoug’ repairs to use up
all the patching in the tube or tubes
you buy, The product is hard to store
once it is opened. Finally, keep in
mind that it's almost impossible to
make a permanent repair in masonry
becanse of the expansion and contrac-
tion factors we meﬂ:letinned Ea;}i]er As
seasons change, cracks open
up again. Just think of an annual foray
with caulk as routine maintenance.

' Painting
Paneling
If you've inherited a roomful of dark

wood paneling, or have simply grown
tired of the finish, you can paint over
it to lighten the room or change the
color. As with most materials, paint
success depends primarily on proper

tion.

ﬁ:e first step is to scuff sand the
finish to give the paint a better
surface to Era . Use a power sander
or sanding block and it sandpa-
r. Then, fill any nailholes or other
lemishes with a high-quality wood
filler. Once the filler is dry, sand the

patches smooth.
When you are done sanding, re-
move the dust and then an alkyd
primer to the surface and let it dry.
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Plan Your Home in Three-Dimensions

Design floor plans and build a three-dimensional scale model of your
own home, sddition or remodeling project. The removable roof,
Floor Plan Grid and furniture symbols help you organize
your plans and interior design. Also ideal for deck

and landscape design.

he hardest part of planning a new home, addition or improvement

project is visualizing how the final results will actually look and
work. Building a three-dimensional model of your project before
construction begins can be a great help, The 3-D Home Kit provides
complete materials to design floor plans and build a detailed 1/4-inch
scale model of your own home—aup to 6,200 square feet. You can use
your model to improve your design, save time and avoid costly mistakes.
The kit is fun and easy to use. Model building materials include siding,
roofing, windows, doors, skylights, interior walls, brick, stone, decking,
stairs, kitchen cabinets and appliances, landscaping, and even scale
people, & dog and a cat. The kit also includes complete model building
instructions, Floor Plan Grid, furniture and bath symbols, Scale Ruler
& Roof Slope Calculator, and notes from a professional designer on
how to plan and evaluate your design. The Floor Plan Grid and furniture
When you compare the models of two designs, you'll symbeols can help you organize your plans and interior design. Whether

see which one is better for you—before you build. you are designing your own home, working with a professional, or just
The 3-D Home Kii is fun and easy to use. Ideal fantasizing, the 3-D Home Kit provides the most important tools you
for professionals, homeowners and students) need.

HOW TO ORDER: Send a check or money order (no cash please) for
$29.95 ($25.95 + $4.00 for shipping, handling and insurance) for each
3-D Home Kit to H.M. SPECIALTIES, Dept. PMTD 041; P.O. Box
1764; Sandusky, OH 44870,

(Sorry we cannot accept Canadian, foreign or C.0.D. orders.) Please
allow 30 days for delivery. We ship by U.P.S. wherever possible. Orders
outside the continental U.S. will take 6 weeks via insured Parcel Post.

Advertisement 250 W, 55 5i., New York, NY 10019
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To paint paneling. llr:tnndrheu—

face using 120-grit paper. An orbital finish-
Ing sander will make the job go much faster.

With sanding done and dust removed, apply
an alicyd primer with a low-nap roller. Oll
base or latex paint can be used for top coat.
You can finish coat with the paint of
¥uu.rchmce, either latex or alkyd. But
or the best results, use a low-nap
paint roller to apply the paint to the

pane

17 s,

There are few I:hjngsnmre frustrating
than a window that will not open. Un-
fortunately, most of us no atten-
tion to our windows until they start to
stick. But, a little periodiec mainte-
nance is all it takes to keep them run-
ning smoothly.

First of all, elean the window chan-
nels with a hand vacuum or a tapered
nozzle on your floor vacuum. Next,
K];pl:,r a lubricant to the channels.

ep in mind that some vinyl chan-
nels in modern windows should not be
lubricated, but older windows with
metal channels require lubrication to
keep windows moving smoothly.

In truth, most balky windows are
caused by sloppy paint jobs. A too-full
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brush will let paint drip and run be-
tween the sash and painting the

window shut. Whnnpmntmg remem-
ber to use the minimum paint and to
move the wmdu;L and down sever-
al times during Srym

If all this adw:emtm?aze and the
window is already stuck or sticking,
do not try to force the sash. You may

Ta free a window that's painted shut, slide a
paint cutting tool between the sash and
stop. Then pull the tool around the sash.

When repainting the window, use the mini-
mum amount of paint. and move the sash up
and down frequently while the paint dries.

damage the window, break the glass
or injure If. , pickup a
serrated tool, called a window
zipper, at your hardware store.
e tool has a blade shaped like an ar-
rowhead, so it will fit into almost any
crack. And, the edge of the blade is
notched or like a bread cut-
ting knife. This notched edge will cut
through lgu:att, about any paint in the
cracks. But for stubborn cases, yvou
may have to prill)lm&e or unscrew the
stoiatn d the window in the
hen you have removed the
stop, sand or scrape the edges of both
stops 113}1‘1;1 sash to bl:;:;n:i?e en::}%e]ss
paint. n t ges et
them SH gnre vou reinstall the
stops

18Frosl:l.lnl'.'

A common guestion shared by many
homeowners concerns the proper
depth to dig post holes and founda-
tions for nutn:ro r projects. The most
frequent response is to dig the hole
down to the frost line, the depth to
which the soil freezes in your loeale.
(The reason for the advice to dig to the
frost line is that frozen ground heaves
or expands, and will raise any struc-
ture whose base is not below the
depth where the ground freezeu.]
Generally speaking, this advice is
good, but one problem with it is that
the frost line varies geographically.

The frost line [dotted line| is the depth that

freezing will reach in arry area.
Footings should be below the frost line.

In my own Minnesota, for example,
the frost line is 48in. deep, whereasin
the far West or deep South, thereisno
frost line because these areas have no
prolonged freezing weather. To find
the right depth for holes or foundation
trenches in your area, call your local
building department or inspector

Keeping regional diffﬂrencp:s in

mind, here are a few general guide-
lines: Most free-standing structures
with wooden floors sh have posts

or foundations that extend to the frost
line. A gazebo, for example, should
have footings at the frost line, so the
frost will not heave it unevenly and
leave the building out of plumb. The
posts that rest on the footings and
that support the gazebo can extend
down to the frost line, with concrete
or tamped gravel packed in the holes
around the posts. Or, you can form
and pour concrete piers that reach to
the frost line, and set the posts or
joists atop the concrete piers—above
the surface of the ground—anchored
there by metal concrete-to-woaod con-
nectors,

A shed or garage that restsona
conecrete slab floor, on the other hand,
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SQUEAKY, BUMPY FLOORS ARE A

'IH]NGOFTP

PAST GUARAM iF,

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

When the floor sepamtes from a warped or twisted joist vou've got a problem. Step on that spot; the
floor will squeak when it rubs against the nail.

I-beams, they can carry a lot of
weight without a lot of mass.
Guaranteed for the life

of your home.

Trus Joist invented the original
Silent Floor joist more than 20
years ago. Since then it’s been
installed in more than 1 million
homes. Which is why we can
confidently guarantee that the
Silent Floor system will never

Look for the Silent Floor logo.
You'll find a quality builder.

If you're thinking of building or
buying a new home, ask for the
one and only Silent Floor system
from Trus Joist. It’s an easy and
affordable step up. And it’s a sure
sign that the builder cares about
quality on every level.

TRUS JOIST CORPORATION

s A division of T] Iniernatinnal

d[ﬁ."ﬂlﬂp bumps_ d]ps or Squeﬂks mn-e.m-:ﬂ— S ] ey w———

for the life of your home.

(=]

800-338-0515



need not have frost footings below the
frost line. The slab can be poured at
grade, after the vegetation is re-
moved and rock or gravel are spread
to provide drainage under the slab.
This type of construction is called a
floating slab, and it is commonly used,
even in Minnesota, The recommend-
ed procedure for floating concrete
slabs is to dig a slight trench, perhaps
2ft. wide and 12 to 18 in. deep, so that
the conerete pour is thicker at the pe-
rimeter of the slab. This will help pre-
vent the slab from eracking on the

where the weight of the framed
building will rest.

If a deck is attached to the side of
the house on a ledger board, the out-
board posts—those that hold up the
far end of the deck—need not neces-
sarily be dug to frost depth, The
house side of the deck will not heave
or raise in any event, because it is at-
tached to the house itself. However, if
the deck edge is more than 3 ft. above
ground level, you should sink the
posts deeper to resist the increased
wind load.

Note that metal connectors can be
used to anchor wood to concrete piers
for most structures. If the post holes
you require are for fence posts, you
should never use metal connectors
above the ground. Rather, the fence
posts should be et into the ground to
anchor the fence against high-wind

ressures from the sides. The rule for
ence posts is to set the pogt in the
und toa depth equal to one-third of
the post height above ground. For ex-
ample, a fence that will be 6 ft, tall
should have 2 ft. of post in the ground.
Keep in mind that the new fast-set,
no-mix concrete products are excel-
lent for anchoring fence posts.

In closing, remember to check with
vour local building department and
any contractors you may know to de-
termine the common building prac-
ticesin your area. And, when in
doubt, realize that it's always better

to go too deep than too shallow.
1 Windblown
Potted Plants

Potted plants such as hibiseus or small
evergreens can add color and beauty
to yvour deck or patio area, But some-
times these plants are top heavy, with
alarge leaf area above a small pot. Be-
cause of this, such plants are fre-
quently damaged because their top-
heavy form causes them to tip over in
high winds. Your garden dealer may
not advise repotting because some
plants will thrive better in smaller
pots. Andif vou try totie the plant toa
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To keep a small plant from being blown over
by the wind, place it in a larger pot and fill
underneath and around it with gravel.

deck post or rail to stabilize it, the
binding may damage the plant or spoil
its appearance. How ean yvou leave
your potted plants out when strong
winds threaten?

The secret is to buy a second, larger
pot. Shown is a hibiscus that has been
potted ina 10-in. pot. We purchased a
20-in, pot and a bag of decorative par-
den rock that people usually place
around the base of shrubs or in flower
gardens. First, pour a layer of rock in
the bottom of the large pot, then place
the small pot in the larger pot. Pour
the rest of the garden rock around the
edges of the amall pot until the rock is
level with the plant base. The wider
pot bage plus the added weight makes
the plant very stable in high winds.

Walicovering
Tips

Most of the wallcovering installed to-
day is not paper, it's vinyl. And, most
of the wallcovering is now prepasted,
not plain, to save the homeowner the
task of mixing and applying adhesive.
In early days, there were some fail-
ures with the prepasted eoverings,
and, although manufacturers have
made great strides in adhesive tech-
nology, you can still hear complaints
about coverings that didn't stay put.
There are several ways to ensure
that prepasted wallcoverings do stay
ut, have closed seams, and do not
lister or loosen from the wall. The
first step is to prime the wall with an
alkyd primer, which seals the wall so
moisture cannot soak from the adhe-
sive into the drywall or plaster.
Another tip is to control the tem-
perature and the humidity in the
space where yvou will be working.
Close the windows, shut the doors
and turn off the thermostats on heat-
ing equipment to keep the room eool

and draftfree. If the day is very hot
and dry, place throw rugs under the
cracks at the bottom of the doors and
run a humidifier in the room to raise
the humidity and to slow the drying
time. This will prevent premature
dryving of the atﬁ'ﬁ{!ﬁi"e and will in-
crease your open time—the time you
have to fit and smooth the walleover-
ing before the adhesive sets,

If you still mistrust the prepasted
coverings, buy an adhesive intended

.

If you're worried about prepasted wallpaper
sticking to the wall, coat its backside with a
water and paste solution before hanging.

for use with vinyl coverings. Add 1
quart of vinyl adhesive to 1 gallon of
warm water. Lay the wallcovering
strips on & table and, instead of dip-
ping the strips in a water tray, use a
paint roller with a medium nap to ap-
ply the mix to the covering, The water
will activate the glue on the back of
the covering, and adding the quart of
adhesive to the solution will provide
added assurance that the coverings
will stay put. Don't neglect, however,
to inspect the seams after the cover-
ing has hung awhile. Any shrinkage
can be adjusted if you do it while the
piece is still wet.

2 Flush Lever
Replacement

Whether your toilet flush lever
breaks, or you just want to change it
to match other hardware, lever re-
placement is a simple, 10-minute
chore. Begin by removing the top of
the toilet tank and unhooking the
chain or strap that connects the lever
to the tank flapper below. Inside yvou
will find a retaining nut on the back
side of the lever. Hold the lever on the
outside of the tank with one hand,
then, using adjustable pliers, remove
the retaining nut from inside the tank.
Do not inadvertently tighten the nut
—aor drop tools on the tank—because
the tank could erack.
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To replace a toilet flush lever, first remove
the tank cover and find the retaining nut.
Remove the nut with adjustable pliers.

Slide the new lever Into the tank hole and
tighten it In place with its retaining nut.

Then hook the flapper chain on the lever.

To install a new flush lever, insert
the arm of the lever through the hole
in the toilet tank. Install and tighten
the retaining nut, then connect the
flapper strap or chain to the lever.
Flush to test.

2 Painting
Cleanup

Try as you may, paint brushes or
rollers often don't come clean with
washing, and the result is stiff brush
bristles or a roller that's rock hard.
It's difficult to get paint tools com-
pletely clean with soap and water
alone, even though latex paint is a
water-based produet.

To thoroughly clean brushes and
rollers, buy a cleaning tool that has
teeth on one side and a curved edge on
the other side. The curved side fits
around a paint roller and helps force
the paint from the nap. The toothed
edge is used to comb the brush bris-
tles after cleaning to keep them
straight.

As a general rule, you should re-

'

move as much paint as possible before
you wash the brush or roller. Then
flush the paint from the tool, apflying
a high volume of water. When the tool
appears to be clean, squeeze it in your
hand. If you still see paint residue ooz-
ing out, apply a solvent such as miner-
al spirits or brush cleaner to the brush
or roller, Mineral spirits or brush

To clean a paint brush, first soak it in sohvent.
Then hold it in the end clamp of a spinner
tool and spin It until the solvent is gone.

e e — I

The same tool works for rollers. Just soak the
roller In solvent. then slide the roller onto
the tool and spin It completely dry.

cleaner will help bring out any paint
residue, even latex.

Also, if you do any amount of paint-
ing yourself, invest in a spinner tool.
The spinner has a spiral shaft like a
child’s top, and spins at high speed as
you work the handle quickly up and
down. The tool's round shaft can hold
aroller, and a clamp device on the end
can hold a brush handle for cleaning.
Slip the roller or brush onto the spin-
ner, and position the end of the tool in
a H-gallon plastic paint pail. Spin the
tool as rapidly as ussigle. The cen-
trifugal action will foree the water
and/or solvent from the paint brush
bristles or the roller nap, and your
painting tools will dry soft and be
ready for the next projeet.

2 Patching
Blacktop

Blacktop (asphalt) driveways require
more maintenance than concrete ones
becanse the asphalt tends to lose oils
from exposure to the ?]]mct }?u;gght,
causing it to dry out and crack. Astiny
cracks develop and fill with fall rains,
the water freezes and expands in the
cracks, breaking up the blacktop. De-
Izending on the climate where you
ive, blacktop may need patching and
gealing on an annual basis.

Not so many years ago, there were
no patch produets available for do-it-
yourselfers. The homeowner could
. vigit the asphalt plant and carry

To fill cracks In asphailt, first remove any de-
bris, then partially fill with fine sand to re-
duce the amount of patching needed.

Load the patching compound into a caulk
gun, then fill the crack. Use a putty knife,
dipped in sohvent, to smoath the patch.

home hot asphalt in galvanized gar-
bage cans to do one's own patching, or
one could hire pros to do it. Now, cold
patch products for large areas are
widely available, as well as crack
patching compounds and sealers in 5-
gallon pails,

The first step in blacktop repair is
to clean the surface with a driveway

{More Improve Your Home tips on page 88)



Joe Cuffe, Carpenter, Chisholm, Minnesota.
Works in sub-zero temperatures on a daily basis. So does his Skilsaw:

SKILSAW.

‘We made 1t first We make 1t last.
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cleaner. This will remove any dirt and
oil from the surface. Let the slabd
then pateh any cracks using the cau k
tube patchers. A good tip to remem-
ber is that you can save on patching
expenses if you partially fill deep
cracks with sand before applying the
patcher.

Even though eold patching prod-
uets are called cold, in contrast to the
hot asphalt mix the pros use, it's a
good idea to let all asphalt repair
products stand in the sun for several
hours, so they will thin out and be-
come easier to spread and smooth on
the driveway.

When all cracks and holes have
been filled, use a squeegee and broom
to spread the sealer. Spread the seal-
er at the recommended rate of cover-
age. Heavy-du gsealersare available
at higher cost, but in harsh northern
climates, this heavier product doesn't
seem to reduce the number of coats or
the amount of maintenance needed.

2 Ventilation
Checkup

Good ventilation is necessary to pre-
vent winter ice dams on your roof and
other moisture problems in any sea-
son. Though you may have had your
ventilation and insulation updated for
energy savings, it's a good idea to
check the attic and roof each spring to
make sure everything is working.

Inspect rooftop ventilators once a year to
malke sure they're still securely attached to
the roof. Check inside by removing turbine.

The best ventilation is continuous
soffit ventilation for the length of the
house combined with full eontinuous
ridge venting. This setup creates a
natural chimney effect that pulls cool
airin at the soffits, moves it across the
insulation blanket where it picks up
maoisture and heat, and then exhausts
it out at the ridge vent.

Climb into the attic to check the in-
sulation. High winds can blow fiber-

Es

glass about, even though wind
veloeity is reduced by the soffit vents.
Check also to make sure that no insu-
lation is blocking the airflow where
the roof truss or rafter crosses over
the top plate of the outside wall. Clear
away any obstructions so the air can
flow freely between the soffit and
ridge vents. Also check the underside
of the roof deck for water stains,
which may indicate a roof leak or the
buildup of frost and moisture in the at-
tie during winter. Any sign of mois-

Wiggle the turbine shaft to check for bearing
wear. Then lubricate the bearings using a
spray lubricant. Reattach the turbine.

ture in the attic indicates either a roof
leak or insufficient roof ventilation.

Next, go on the roof and check any
rooftop ventilators. If you have a tur-
bine vent, check the turbine for wear
by wiggling it from side to side. Any
excess play on the shaft indicates
bearing wear and early failure of the
turbine. To make the turbine last
longer, remove it from its base and lu-
bricate its bearings using an aerosol
penetrant and lubricant, such as WD-
40. Reassembile the turbine and check
for smooth operation.

2 5 l!emovl
Old I‘-'Iour ng

A couple of common repair issues are
how to remove old tile and adhesives
from walls or floors, and how to re-
move sponge carpet pad when it's
time to recarpet. Your first optionis a
rental machine that has a horizontal
cutting knife to cut loose the old floor
covering. But if your problem is vinyl
tile or linoleum over a wood floor, you
often can leave the old floor covering
in place. Simply cover it with a layer
of */;q-in,-thick lavan plywood. Then
install your new flooring over this
new plywood. This is much easier
than tearing up the old floor covering
and fighting to remove the old adhe-
sive. Laying plywood over the old

A simple wallpaper scraper with a razor
blade does a great job removing old adhe-
sive, Always push the tool away from you.
floor is especially recommended if the
old floor covering contains ashestos.

If you must remove the old adhe-
give or rubber carpet backing, use a
scraper with a razor edge. You can
also soften these adhesives for remov-
al by using a commercial adhesive re-
mover available at floor tile dealers.
These produets soften adhesives used
on plastic and cera:nic tii:zci I_::ove base
or any all-purpose latex adhesive, in-
cluding that used with foam-backed
carpet. They're also great for simply
removing adhesives from the surface
of wall tiles or flooring. Let the re-
mover set a few minutes and scrape
away the adhesive with a putty knife
or paint scraper. Some of these prod-
uets do contain methylene chloride, so
be sure to supply adequate ventilation
to the area.

26"~

Perhaps yvou live in an area where wa-
tering the lawn is often prohibited, or
rising water bills ma ou think
twice about the expense ufy watering.
Here are some steps you can take that
will help you keep the lawn green and
healthy, but let you use less water.

The first step for conserving water
is to mulch everything. Buy or rent a
shredder to turn lawn waste into
mulch. Spread a layer at least 4 to 6in.
thick around tress, shrubs, and in
flower or vegetable gardens. Mulch
helps hold moisture, reduces mois-
ture loss from evaporation in hot
weather and discourages weed
growth. Making and using mulch can
also reduce the amount of lawn waste
you generate, important in these days
of overloaded landfills.

The average lawn needs about 1 in.
of water per week to keep grass green
and healthy. This includes whatever
rainfall you've had during the period.
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Keep track of the rainfall in your area
for two weeks, then water your lawn
enough to bring the total up to 2 in. If
you have an underground spri
Eﬁm of eourse, it will have a meter
t will let you gauge exactly how
much water you want to apply to
lawn. If you uaanhunennf rmkivxr
you can paint marks inside plnstir
pails ar coffee cans at 1- and 2-in, lev-
els. Set these around the lawn and
check when you have the right water
depth in the containers. Then shut off

To check how much water your lawn is get-
ting from your sprinkler, place a couple of
open pails around the yard to act as gauges.

the hose to avoid wasting water.

Another thing you can do to reduce
lawn water usage in hot weather is to
set your mower blade height at 2in.
Taller grass will reduce evaporation
from the soil by shading it more. On
very hot days, spri lawn light-
ly at sundown. This practice, called
syringing, cools the lawn and helps
the grass survive on ]e.-as water.

27 e

Label Warnings
If you ask paint dealers what is the
best advice they can give consumers,
they will always reply: “Tell them to
read the labels.” Most of us think we
know how toapply the paint or use the
chemical in the container, so we ne-
lect the instruction side of the label.
ut do you understand what terms
such as “flammable,” “use with ade-
gmate ventilation” and “keep away
m heat and flame" really mean?
Knowing how to work with chemicals

can save your health or your life.
Paints or other chemieals that can
be fire hazards are listed as combusti-
ble (least flammable), flammable or
extremely flammable. Remember
that the fumes of flammable chemicals
are also flammable. In fact, fumes
such as gasoline are a threat
for fire or explosion than liquid gaso-
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line. Avoid using any flammable prod-
uct near any appliance that has a pilot
light. Remember, too, that fumes are
heavier than air and settle toward the
floor, where low pilot lights can ignite
them. The best rule is to use flamma-
ble chemicals outdoors,

What does the phrns& “use with
adequate ventilation” really mean?
Many people think that if they open a
window, ventilation needs are met. In
fact, the warning means that ventila-
tion should be such that fume disper-

sl is equal to what you would have if
working out of doors. The fumes from
some of these chemicals can damage
you or your home. Paint removers es-
pecially have been a risk. Sonever use
them indoors without shutting off the
furnace and opening windows and
doors. You can augment air move-
ment with a fan set in a door or win-
dow to pull outside air in.

Finally, the warning “keep away
from heat and flame” means just that:
The chemical and its fumes are flam-
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mable, and represent a hazard of fire

or explosion. This warning, of course,

implies a ban on smoking or any other

activity that requires an open 2.
Stucco

2 Renewal

In warmer areas of the United States
where temperatures never drop be-
low freezing, masonry paints are
sometimes used to renew stucco that
has grown dingy with time. But in
northern states, moisture migration
through walls that have no vapor bar-

VI 7D
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riers will often cause widespread
paint failures, such as peeling and mil-
dew. Stueco is in fact a masonry fin-
ish, and as such, any finish coat
applied over it should be a nonsealing
masonry product.

If you have stucco that is aged, first
try power-washing it. Grime and mil-
dew that can collect on the stuceo
make it look dull and dirty. Washing
will often bring back the new stucco
look. Use agnrﬁen Eprayer ora power
washer to apply a masonry cleanin
product to the stucco. First, was
with clear water to wet the stucco and
begin soaking dirt loose. Then apply a
cleaner. You can use a 50/50 mix of
water and ordinary chlorine bleach,
or ask vour hardware store to recom-
mend a cleaner for masonry. Be sure
to rinse the entire surface thoroughly
with c¢lean water,

The first choice for renewing stucco
should be a cement-base stucco coat-
ing. These are available in dry form
and must be mixed with water. Most
manufacturers offer several color
choices. Thoro, for example, offers a
color chart of 10 stueco colors. Mix the
stucco according to directions on the
bag, and apply over the old stueeo us-
ing a rental hopper-type sprayer or a
sponge, brush or roller.
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thwmmupdmywmmmahm-
gun. These tools have differ-

per-type spray
ent orifices for a varlety of masonry finishes.
If you choose to use paint on stueco,
tell your paint dealer of your inten-
tions, and ask for advice on which
paint produet is best and for proper
application techniques. Also, ask for
the address of any houses that have
been painted with the product, and
visit them, if possible, to see how the
product has performed.

29 Painting Over
Wall Staln:

If your budding artist has used your
wall for a canvas, your first impulse
may be to try to paint over the stain.
But many stains cannot be covered
with paint alone: Rust, grease or oil,
erayon wax and magic marker ink
may be activated by the solvent (wa-
ter or oil) in the paint, and bleed back
through the new paint. This is true re-

Before painting over stains, make every ef-
fort to remove them. Try different removers
until you find one that Wworks on your stain.

gardless of how many coats of paint
you apply. You must either seal over
the stain or remove it from the wall
before painting.

Many decorating texts will advise
you to just seal the stain in. The prob-

lem with this approach is that if you
apply a good sealer—such as shellae
—over the stain, the new paint will be
shinier over the patch than it is over
the rest of the wall. Depending on
where they're located, these shiny
patches can be unsightly

The best approach is to try to re-
move the stain. Check with your local
paint dealer for products with trade
names such as Lift Off. These clean-
ers contain solvents that will remove
spattered latex paints, grease, cray-
ons or other staing. To use them, pour
some cleaner on a clean cloth, wet the
stain and let the cleaner work for a
couple of minutes. If you just try to
gcrub the gtain away, you may re-

If the stain comes off, then just prime and
paint normally. But if the stain remains, coat
It with shellac first, then paint over it.

move the wall paint with the stain.
Wiping gently will minimize damage
to the finish.

If the stain comes off the paint, spot
prime the stain area and then repaint
the wall. If it proves difficult to re-
mave, you can seal in almost any stain
with a shellac sealer. Shellac is fast-
drying so it does not activate the stain
material, and is especially effective
over rust and grease. It is also useful
for sealing over smoke and oil stains,
which are common after a house fire.

To avoid the shiny spots due to
higher sheen over the shellac sealer,
seal the entire wall with shellae, not
Just the stain.

3 Childproof
Your Home

Burns, falls, electrical shock and
drowning are all hazards for children.
Here are some tips to follow so your
child won't become a statistic.

® Did you know that, according to the
Consumer Products Safety Commis-
sion (CPSC), 125 infants have
drowned, sinee 1985, in 5-gallon pai
left unattended by their parents? It's
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true. An infant ean elimb headfirst
into such a pail. Keep children away

if you use extension cords around young chii-
dren, be sure to use cords that have protec-
tive covers for the unused outlets.

!

|

Even the apparently harmiess 5-galion pall Is
a risk for young children. They could drink
polsonous contents, or climb in and drown.

when you are using any large open
container for washing cars, windows
or other chores.

# Buy extension cords that have pro-
tective plug covers. These covers
should be in place whenever any slots
are not being used. Open slots in that
socket can provide the opportunity
for infants to stick metal or other ob-
jects into the holes. Also buy inexpen-
sive outlet covers that plug into un-
used outlet openings. And, don't let
appliance cords hang from counter-
tops. Use twist wires to fold and tie
the cords so an inquisitive child can-
not grab the cord and pull down a hot
appliance.

@ Turn handles of cooking pots in-
ward so children cannot grab pot han-
dles and dump boiling contents.

® Turn down your water heater ther-
mostat so a child eannot be scalded ac-
cidentally in the bathtub. Adults may
know to mix in cold water if the faueet
runs too hot. But children may turn
the hot faucet on while they are in the
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tub, with disastrous effects.

® Check all eontainer labels and place
dangerous chemicals or anything with
& poison label in a locked cabinet.
And, don't leave caustic cleaning
products under the sink cabinet to be

discovered by a young child.
3 Three-Prong
Iinstallation

Homes of the '50s or older may have

2-slot electrical receptacles, which

means that the entire electrical sys-
tem wiis grounded through the cable
that connected the outlets. The cable,
a flexible steel tube called greenfield,
tied the entire system together, rath-
er than using a third wire as today’s
Romex cable does.

These old outlets are safe, but often
inconvenient. You must use a ground-
ing adapter plug to connect any tool or
appliance that has a 3-prong ground-
ing plug. A better idea is to simply re-
place nﬁi 2-slot receptacles with 3-slot
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Adapters should not be kept on electrical
conds, a5 shown. They should be attached to
the outlet with the covering piate screw.

Wire a 3-pronged receptacle Just like a 2-

pranged one, But add a grounding plgtail
and clip from the receptacie to the box.

models, especially in frequently used
outlets,

The first step is to turn off the elec-
trical current to the circuit at your
fuse box or breaker panel and use a
neon tester to be sure no current is
present. Remove the outlet cover,
then pull the old receptacle out of the
box and loosen the wire serews on
both sides.

When you have disconnected the
old receptacle, attach the wires to the
new receptacle in the same way. Then
attach a pigtail ground wire (available
at hardware stores and electrical sup-
Eiy houses) to the green serew at the

ottom of the new receptacle. The
pigtail has a spring clip that must be

ushed over the edge of the metal out-
et box. Replace the retaining screws
that hold Ee receptacle to the box,
add the cover and turn on the power.

32 Bulb Slm

Omn lamps or ceiling light fixtures, you
may see a warning to use 60-watt

92

bulbs only, or some similar restric-
tion. The reason for this warning is
the chance of heat buildup and fire if
you uge a hotter, oversized bulb in the
fixture. Recessed and flush-mounted
light fixtures are especially at risk
from heat buildup and fire because
there is no air circulation around the
fixture to cool the bulb.

For example, the flush-mounted
fixture shown in this drawing has a
cover that traps the heat from the
bulb. Additionally, the bulb itself lies
flat against the metal base, which in
turn is attached directly to ceiling tile.
The heat buildup in such a fixture can

e =

o gl

cﬂllngﬁgrnummprmmm
ance around the bulb will easily overheat if

impraper high-wattage bulbs are used.

lead to a fire even if the bulb you are
using is only 15 watts higher than the
recommended size. If you need more
light, either add another fixture or re-
place the existing one with something
that can use a more powerful bulb,

33 soas

To hang heavy objects on the wall,
yvou must locate the wall studs. Drap-
eries, large pictures and mirrors must
be hung on anchors fastened to the
wood framing, not simply driven into
wallboard or plaster. With a little de-
tective work, you can easily locate
wall studs or other framing members.

If vou have wallboard on your
walls, finding the studs is easy. Turn
off all lights in the room and remove
the shade from a lamp, or use a bare
bulb in a trouble light. Hold the bare
bulb close to the wall, just far enough
away sothe heat from the bulb will not
seorch the wall. With this strong side-
light, you should be able to see the
slight indentations over the nail- or
serewheads, Each row of these fas-
teners marks a stud location,

Another way to locate the studs is
to check the baseboard along the bot-

Electronic stud finders are a great way to lo-
cate framing members hidden in a wall or

celling. They measure density differences.

tom of the wall. The nails used to at-
tach baseboards are usually driven
into the wall studs. Onee you locate
these nails, measure the distance
from them to the nearest wall. Then
measure the same distance near the
top of the wall. A straight line be-
tween the two will represent the
length of the hidden stud.

Also, stud locaters—which are
available in two basic types—work
well. One has a magnetized arrow in-
side a elear window in the locater. To
use it, just move the tool laterally
across the wall. The magnetic arrow
will move when the locater goes over
a nail in the wall, The nail, of course,
indicates the location of a wood stud.

Electronie stud locaters work best.
To use them, all you have to do is
move the tool over a known stud loca-
tion and note how it reads. The locater
reveals the difference in density be-
tween the plaster or wallboard and
the wood stud.

3 Adding
Door Hinges

Because they are made of solid wood
(or metal) and are heavy, exterior en-
try doors are usually hung on three
hinges. Interior doors, on the other
hand, are lightweight and usually
have only two hinges. The 2-hinge
system is sufficient for most interior
doors, but if you decide to add weight
to the door, yvou may have to install an
extra hinge to help support the added
weight. Over-door clothes hangers
and door-mounted mirrors are addi-
tions that can greatly increase the
weight on the door. And, you must ei-
ther reinforce the door with an extra
hinge, or face the possibility that the
door will sag under the weight.

To add an extra door hinge, first re-
move any added weight. Then use a
screwdriver and hammer to drive up
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To add a third hinge to any door, just buy
one that matches the size and shape of the
existing hinges and trace it on the door.

the hinge pins and remove them. With
the door removed, lay it across a pair
of sawhorses or, preferably, stand the
door on ed(fe with the hinge side up.
Tao help hold the door upright, push
one end of it into a corner of the room.
Next, using a hinge that matches
the existing ones, mark the hinge out-

Using a sharp chisel, cut a mortise within the

lines to accept one hinge leaf, The depth of
the mortise should match the leaf thickness.

line on the door edge, midway be-
tween the other two hinges, When
you have marked its outline, use a
chisel or a router to cut a mortise (re-
cess) for the hinge., You must also
mark and cut a hinge mortise on the
door frame. Once these cuts have
been made, serew the door side of the
hinge to the door, and the frame side
of the hinge to the door frame. Rein-
stall the door. The added hinge sup-
port will now hold any reasonable
weight you place upon it,

3 5 Installing
AFan Control
When you start shopping for a ceiling

fan, vou may find that a variable-
speed feature costs a lot more than
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gingle-speed models. Keep in mind
that you can make any ceiling fan vari-
able speed by installing an adjustable
fan control.

The fan control shown here is a
rheostat type, with a switeh handle
that slides up and down. Similar con-
trols are available as light dimmer
switches. But these switches are not
intended to control fan motors and are
not equal to the task, Fan control
switches should have at least a 5-amp

capacity.

Toinstall the fan control (we are as-
suming the fan is connected to a ceil-
ing light box), shut off the electrie
power to the eircuit, then remove the
old switch from the box. Straighten
out the ends of the electrical wires in
the box. Then join the pigtail wires
from the back of the fan control to the
ends of the box wires. Join the white
wires together and the black wires to-
gel;her using the proper-sized Wire-

uts. Replace the switch cover, turn
on the power and test the control to
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make sure that your fan is working
properly.

3 Amaﬂm

Every deck surface takes a beating
beecause it catches the full brunt of
both blistering sunlight and rain or
snow. Inspect your deck each spri
because regular maintenance wi
help it survive longer and look better.
The first step is to check between
deck boards for leaves, twigs and oth-
er debris that might hold moisture.
The deck must drain quickly after a
rain. Standing water or constant wet-
ting will destroy any wood species.
Next, go over the deck with a ham-
mer and a nailset, driving in any nails
that may have po above the sur-
face. This step will keep your deck
strong and smooth, (Popped nails be-

When refinishing a deck, apply the new
coating to the wide areas with a roller. But
use a small sponge brush to cover the edges.

come loose, rust, then fail.) If neces-
sary, renail any loose areas with
vanized or aluminum nails to avoid
ture rust.
If the deck boards are split or

4

splintered, sand them smooth or re-
them. Then apr];-,r a coat of your
vorite deck finigh. If you're undecid-
ed about what to use, look for a stain
and sealer product that will wear
well, has ultraviolet blockers to block
out the Sun's rays, contains a mildew-
cide and is warranted to last two
years or more between coats,

Use a paint roller with a long-nap
fleece cover that will reach into all the
cracks and erannies for full coverage.
A helpful aid to save your back is to
buy an extension handle for the roller,
g0 you ean place the roller pan on the
deck and work while standing,

One hard-to-reach area is the drain
spaces between deck boards. Buy a
couple of disposable sponge brushes
for staining the edges in the cracks be-
tween the boards. The sponges can
reach down into the cracks to ensure
full stain protection of the wood.

Storm-Door
Handles

If you break the door handle on your
aluminum storm door, don't consider
replacing the door. These days, you
can buy replacements for anything
—including storm-door handles. The
only thing you will need to know is the
sgm:ing between the retaining screws
that hold the interior and exterior

To get the proper replacement handie for
‘your storm door, remove the old handie and
talke It to the store to get a perfect match.

parts of the lock together. Remove

the old lock handle and measure the

distance between these screws, or

take the old lock and handle assembly

with you when you go shopping for a
lacement

re ¥

g’he replacement lock kit will con-
tain the new lock and handle, plus re-
taining screws and extra shims for
moving out the old strike plate, if nec-
essary. Replacement couldn't be easi-
er. Just remove the serews from the
old lock unit, position the new unit

and secure with the new screws. You
may have to loosen the two screws on
the strike plate and add the shims in
order to make sure the storm door
latches securely.

38 :lu:leETape

Have you ever masked an areasuch as
wood trim only to find, upon removin
the masking tape, that paint ha
seeped under the edge of the tape and
onto the trim you were trying to pro-
tect? Here are a couple of tips to pre-
vent loose edges on masking tape and
ensure clean paint lines:

® When masking wood trim, wipe
over the surface where you'll appl
the tape with fine 0000 steel wool.
This will remove any bumps caused
by lint or dust that got stuck in the
fresh paint on the last coat. Then, run
your hand over the area to be masked
to be sure it's smooth, and wipe the
trim with a clean cloth or tack rag to

tape, rub the surface with steel wool, then
press the tape In place with a putty knife.

remove any dust that was caused by
the steel wool.

® When the trim is clean and smooth,
position the masking tape and press it
in place. Now use the tip of a putty

kmife to run nlongitheedﬂeofthe tape,
to ensure a complete seal.

#® Finally, be sure to remove the
masking tape as soon as the paint is
dry enough so it won't run (usually
within 1 hour). This way, you ean in-
spect your job for any runs and deal
with them while their're still easy to
clean. Just wrap a clean around
the tip of the putty knife, dip the ti
into water or another appropriate sof
vent, and wipe away the paint runs.

39 Walibdara

Most consumers are aware that wall-
board can be bought in almost any
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length—from 8 ft. to 12 ft. long. But
vou will also see wallboard for sale in
several different thicknesses, with %-
in.-thick wallboard being the thinnest
and cheapest. Before picking up your
barguin, you should understand the
advantages and limitations of each
el thickness.

Wallboard that is only % in. thick
does not meet code requirements for
use as a primary wall. It has little fire
resistance, sound resistance or im-
pact strength, These thin panels can-
not be used for ceilings because they
are not thick enough to support the
weight of ceiling insulation without
sagging between the ceiling joists.
Use %-in.-thick wallboard as a new
finish surface over deteriorated plas-
ter, as a backer board underneath
wood paneling or in double thick-
nesses to mateh older, ¥-in.-thick
plaster when you are remodeling.

The standard of the industry is 14-
in.-thick wallboard. This can be used
on walls or ceilings, with framing
gpaced up to 24 in, on center, Keep in
mind, however, that thicker and
heavier insulation blankets in the at-
tie can place extra weight on ceilings,

Therefore, ¥-in.-thick panels are pre-
ferred on ceilings, especially where
trusses are spaced 24 in, on center.
Special applications alzo require %-
in.-thick wallboard. The thicker wall
panels have better soundproofing
qualities because they have extra
mass and weight. These thicker pan-
els also have extra fireproofing quali-
ties. They have a fire rating of 60
minutes, compared to a 45-minute fire
rating for “-in.-thick wallboard.

Winter Plant
Storage

Many people have several hundred
dollars worth of yard and deck plants.
Not only are these plants expensive,
but they require several seasons to
reach good size and full growth. If you
live in the North, you eannot leave
such plants outside in the winter. But
you ean store them in your basement
under fluorescent lights from mid-
Octoberto the end of April.

Many plants will sit on makeshift
shelves constructed from scrap lum-
ber and concrete blocks. Hanging
plants ean be hooked over nails driven

in the floor joists above.
Shop lights are often on sale for $10
each, or less, and the fluorescent

To save deck and yard plants from year to
year, store them in the basement during the
winter with shop lights turned on overhead.
bulbs cost about $1 each. Even the
eost for electricity to operate them is
only pennies per month. But, the re-
wards of saving the plants are many,
including having a crop of healthy,
bushy plants that flowers on your
deck each spring.

GETALOCK AN
IFYOURE LUCKY, ¥
PLENTY OF STUFF T0 |
LOCK UP
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The Master Lock Spring Sweep. It's your chance to go
shopping. . .on us! Buy one of the specially mariked
" packages with a game piece inside. Seratch the
e~ magic square on the card and see If you're an instant
= wanner You could win up to $1000 to spend at any participating
Master Lock Retailer Look for Spring Sweep displays at vour store. And take
home quality Master padlocks this Spring. . .and maybe the stuff to use them on.

Master Locl.

Midwiiee. W1 5111
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41 Alrl.earE

One vital key to reducing home utility
hills is to block air leaks with insula-
tion, weatherstripping and caulk.
Whether the air is conditioned for
winter heating or summer cooling, it
i= essential that we do not let this air
escape to the outside. Contractors
and energy inspectors tell us that two
of the most commonly overlooked
cracks in the house are where the sill
meets the basement wall and under
exterior doors where the door meets
the threshold.

The erack between sill and base-
ment wall is the longest continuous
crack in the house because it includes
the total circumference of the first

To reduce alr infiltration, caulk between the
sill and foundation, and Install batt insula-
tion between the joists above the sill,

Inspect all door sweeps for fit. If they are
loose, tighten them. But if worn, replace
them with new layered vimyl versions.

floor. Check the erack to see how
large it is. If this crack is very large,
you can fill it with plumber’s oakum or
twisted strands of fiberglass insula-
tion, followed with caulk until the
crack is filled completely. Once the
crack is filled, cut fiberglass insula-

A

tion batts to fit in the space where
ﬂml;ijuism and sill meet.

Advances in door weatherstripping
inelude door sw , made of vinyl,
that often have multiple, overlapping
layers to ensure a seal between the
bottom of the door and the threshold.
Inspect the door sweep on all exterior
doors, and install the Eest sweep you
can find at replacement time.

Sharpening

Garden Tools
Farmers know about the value of
sharp tools for the garden, but many
city folks will bring a garden hoe or
shovel home and go right to work with
them, mvertldnﬂlj'lgtu sharpen them

first. The work goes much easier with
sharp tools, especially when summer

Garden tools, like hoes and showvels, work

miuch better when they're sharp. To sharpen
them, use a handheld file or grinding stone,

sun makes soil dry and hard. Keepa
file or grinder handy in your toolshed,
and sharpen your tools frequently.
Hand shears, garden hoes, shovels,
spades and mower blades are just a
few of the tools that need to be sharp-
ened before re put into service,
and then kept sharp as you use them.
Another trick farmers know is to fill
a H-gallon pail with fine sand, then
pour a quart or two of waste oil from
the lawnmower into the sand. When
vyou finish using the tool, work the toal
blade up and down in the oil-soaked
sand. This will remaove dirt from the
blade and leave an oil coating that will
prevent rust on tool blades. Finally,
sand the wood handles lightly to
smooth raised grain, to make the han-
dle blisterfree and to extend its life.

43 Wrougheron

Wrought-iron railings and trim can
add a design plus to any house. But

brush

rnpwmﬂ:h-mfur
off any rust or flaking paint. Then wipe the

surface with mineral spirits.

they can be time-consuming to paint
hecause the intricate shapes and pat-
terns make preparation and coating
difficult. One way to make the pre?a
ration easier is to use a rotary wire
brush chucked into an electric drill,
This can clean rust and dirt from
wrought iron much guicker than a
handheld wire brush,

And, when it’s time to paint, try a
variety of flexible painting tools, in-

cluding the rollers that are specially
designed to elamp over ironwork and
roll both sides at the same time. While

these hand tools do have their ad-
vantages, probably the best job is
achieved using aerosol paint.

The flat-black finish that is repre-
sentative of true wrought iron is

available in aerosol cans. And, the
spray can be readily directed for full

Use a special roller, llke the one shown, or an
aerosol spray can to paint the ironwork. A
flat-black finish iz the traditional look.

coverage of intricate shapes. Before
using it, however, you should apply
masE[ng tape and paper to any sur-
rounding surfaces. And, only spra
int on calm days to avoid wind-

own paint damage
POPULAR MECHANICS ® APRIL 159



4 Installing
Smoke Alarms

If you haven't provided your home
with fire-protection alarms, by all
means do so. When strategically
placed, these alarms can provide the
few seconds of advance warning need-
ed for your family to escape injury or
death from fire or smoke. Keep in
mind that most house fires occur at
night when your family is sleeping
and most in need of a warning.

You should install smoke alarms on
every floor of the house. Fires most
often occur in kitchens, furnace or ap-
pliance rooms, and attached garages.
Install an alarm at the top of each
staircase, near heating equipment in
the basement and in the hall outside
bedrooms.

Smoke alarms are so easy to install that
there’s no reason for not having several in
every house. You only need a screwdriver.

The alarms are not expensive, and
battery-powered versions are easily
installed. The only tool you'll need is a
screwdriver. New alarms will not
only sound if smoke is detected, but a
light will also go on to help the family
find its way to safety. Such alarms
cost around $18, even less on sale.
Test your alarms frequently to make
sure the batteries are fully charged.

4 5 Painting
Window Sashes
When you paint windows you should
let the paint overlap slightly onto the
glass, to ensure that you have a mois-
ture seal between the window sash
and the glass. If you try to mask win-
dow glass to protect it from paint, you
will find that the masking tape may
cover the slim crack between the
glass and sash, and the open crack will
fill with moisture when the window
sweats (on the inside) or when it rains
{on the outside). When water or mois-
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URGENT SAFETY NOTICE

FOR LAWN MOWER OWNERS.

I you purchased a walk-behind lawn mower between July I, 1989 —
and November I, 1990, the fuel tank may leak. It could cause afire /77— _ﬁj
under certain conditions. /

Briggs & Stratton in cooperation with the LS. Consumer ,/
Product Safety Commission is conducting a voluntary recall
of these fuel tanks (most are identified as Quantum Power).
The Company 2sks that you do the fellowing:

B Check the model number on 2 stamped metal place
locaved just above the spark plug (see illustration)

W i the first two digits of the model number are “I12"
{eg. U701}, contact your nearest ;

Briggs & Stratton Service Dealer B
for any necessary repairs at Bl m‘:{‘:ﬁ'ﬂu
AND TORD
UNITS

ne charge. Refer to the Yellow i
Pages under “'Engines-Gasoling;’ 7

“Gasoline-Engines’ or call |
Briggs & Stratton Toll-Free at
1-800-328-4457, ’

—

Need to [
Establish
Gredit?

LU

Our Bank Can Help " (&
Even If You Had Previous
Gredit Problems!

Call |-8|m-242-350024 hours any day

for your FREE VISA® or MasterCard: application.

Easier credit approval is possible because you open an interest bearing
Savings Account with our bank as initial collateral for your card. A minimum
security deposit is required. Enjoy the privileges of a credit card for:

# Shopping + Mail Orders # Dining # Entertainment
Airline Tickets ¢ Hotel Rooms # Auto Rentals...AND
Worldwide access to ATM Cash Machines!

Call anytime TODAY for your FREE application!

Key Federal Savings Bank

FOHG Ingaaresd
Havre de Grace, Maryland
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ture penetrates into the sash, the win-
dow will begin to rot. So don't mask
glass.

Instead, buy a quality paint brush
designed for painting the line be-
tween glass and sash. A good brush
will have thick bristles that hold to-
gether when wet with paint, instead
of spreading apart and covering ad-
joining plass with paint. Most pros
prefer a tapered sash brush or a 1%
in,-wide trim brush for cutting around
window glass.

If you have never used a profession-
al-quality brush, you will be amazed
at the difference it can make. Poor-
quality brushes will lose bristles as
you paint, leave brush marks from the
cheap, coarse bristles, and spread as

ou brush, making it almost impossi-
Eie to paint a straight line.
Another secret is to wipe the paint

_/

To ensure a straight paint line on glass, wrap
the end of a putty knife with a clean rag and
pull the knife across the surface of the glass.

line when you are done. Wrap a piece
of clean cloth over the tip of a paint
seraper or putty knife and wipe away
excess paint from the glass. Periodi-
cally, move the cloth so the ‘Eart COv-
ering the tool blade is clean. And keep
from dragging the remainder of the
cloth over surrounding painted sur-
faces. When done properly, this tech-
nique should yield a straight and elean

paint line.
4 Cleaning
Rain Gutters

If there are lots of deciduous trees
near your house, you'll need to clean
your rain gutters at least twice a
vear—after the seeds blow in spring
and after leaves drop in fall. Gutters
that are clogged with leaves or debris
can cause water backup that runs un-
der shingles or overflows the gutter
rim, and washes down to stain the sid-
ing or windows below. Keep your gut-
ters clean go the system delivers roof

78

If your house Is surrounded by trees, wash
out all your gutters at least twice a year tore-
move debris like leaves, seeds and twigs.

water to downspouts, then away from
the house foundation to ensure a dry
baserment.,

Cleaning gutters is not a hard job,
assuming the putters are within easy
ladder reach of the ground. If gutters
are two stories or more above ground,
you might consider hiring a roofer for
this sometimes dangerous task,

While you're climbing to clean rain
gutters, conduet your spring roof in-
spection. Check for windblown shin-
gles, beginning rust on valleys or
vents, and check flashing where fire-
place chimneys or walls intersect the
roofline.

Use a power washer or garden hose
and spray nozzle to flush debris from
the putters. Check the debris as you
flush it away. One early indication of
roof failure is to find a lot of granules
from the asphalt shingles washed into
rain gutters.

As you flush the debris from the
gutters, check the water flow. Are
there low spots in the gutters where
water can pool? If so, raise the gutter
at this point and rehang it so it emp-
ties properly. Also, watch the water
flow from the downspout at ground
level. If the water flows swiftly away
from the foundation, you'll have a dry
basement. If the water flows toward
the house or gathers in puddles near
the basement, you may have base-
ment moisture problems in the mak-
ing. Correct the ground pipe direction
so water flows away from the houge,

47 Polamy

Perhaps you have read instructions
for deing electrical repairs that
warned you to connect the white (neu-
tral) wire to the silver terminal, and
the black (hot) wire to the brass ter-
minal. This color-coding technique
ensures that you will not eross wires

and create a dangerous short. In ad-
dition, only black (hot) wires should
be switched in your house. Of course,
you could turn off the light if you
switched the white (neutral) wire, but
the light socket would still be hot.
And, you would run the risk of getting
shocked if you directly handled the
light socket, even though the light
switeh was off.

To ensure this continuity or polari-
ty, lamps and small appliance cords
have a wide blade on one side of a cord
plug, and a narrow blade on the other
zide, The wide blade only fits into the
wide slot in a polarized outlet. Be-
cause of this, you cannot turn the plug
over and make the neutral wire the

The wide blade on an electrical plug [armow)
maintains circuit polarity. Because of it, the
plug can only be Inserted one way.

switched wire. Even the simplest and
least expensive lamps are wired so
that the switched wire is the black or
hot wire, and therefore no electrie
current is flowing into the socket
when the switch is turned off.

When you replace the cordset on a
lamp, be sure to check the wire you
are using. One side of the replacement
wire should have a ribbed finish,
while the other side will be smooth. If
both sides are smooth, don’t use the
wire. Always wire the lamp with the
ribbed side connected to the wide-
blade side of any plug, and the smooth
wire connected to the narrow-blade
side of the plug. When you attach the
wire to the new (or old) lamp socket,
be sure the ribbed wire is connected
to the silver screw, and the smooth
wire is connected to the brass screw.
By doing this, the black (hot) wire will
always be the switch wire.

Here's one more tip for rewiring a
lamp. If you want a custom-looking
job, instead of buying a separate wire
and plug, buy a 6-ft.-long extensien
cord that already has a molded plug
attached. Cut off the outlet end of the
cord and strip off the insulation to at-
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Light-duty wire insulation ks smooth on one
side, ribbed on the other. To maintain polari-
ty, attach ribbed wire to silver screw.,

tach the wires to the lamp socket.
This is a good idea because the exten-
gion cord is cheaper than buying the
wire and plug separately, and you
have a much nicer, molded plug.

4 Cleaning
Retaining Walls

New products abound for cleaning
wood decks, But keep in mind that
these cleaners will also work to clean
other wood structures, such as fences
and timber retaining walls, Check the
label of the cleaner before you buy it.
Some of these cleaners are so versa-
tile they ean even be used to clean
your fiberglass boat or to remove oxi-

To clean any exterior wood, apply deck
cleaner and let it soak until the surface Is

sudsy, Then thoroughly rinse it and let dry.

dized paint from aluminum siding and
other surfaces.

To use these cleaners, first mix
with water according to the label di-
rections. Most cleaners are concen-
trated and can be mixed 1 gallon of
cleaner to 4 or more gallons of clean
water. Be sure to wear rubber gloves
and eye protection when mixing or ap-
plying any chemicals,

Use a garden hose or a pressure
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washer to wet down the wood, then
apply the wood cleaner using a stiff
serub brush. Make sure that you
brush the entire surface with the
cleaning solution. Then let the cleaner
set for a few minutes, and rescrub any
stubborn areas if necessary. When
the cleaner is working, a foam will ap-
pear on the wood.

When the cleaner has lifted the
dirt, flush the wall with water. Then
let the timber wall dry, and check to
be sure you have removed all grime

Once the surface is dry, apply wood sealér
using a roller or spray gun. Reseal whenever
water drops stop forming on the surface.

and any mildew. If necessary, repeat
the cleaning, and when the timbers
are dry, apply a wood sealer.

Some sealers are the consistency of
water and can be sprayed on using a,
garden sprayer. Others require a
roller with a long nap. Be sure you
cover all the rough wood surface and
apply enough sealer to soak thorough-
ly into the wood. To maintain the wall
in the future, periodically rinse it with
clean water, When water appears to
soak into the wood and no longer
forms beads on the wall surface, it's
time to elean again and apply a fresh

coat of sealer.
4 Cleaning
Fiberglass Tubs

A common problem in newer homes is
how to clean tubs, shower enclosures
or laundry sinks made of fiberglass.
Molded fiberglass products were an
instant hit with homeowners because
of their joint-free construetion and
lack of periodic maintenance. But
owners soon found that soap or miner-
al filme elung to fiberglass and were
difficult to remove.,

If you have a fiberglass product
that is dull and/or stained, avoid using
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abrasive cleansers or cleaning pads,
They ean scrateh fiberglass finishes,
making them very difficult to repair,
Instead, use a quality fiberglass
cleaner, usually available at super-
markets and hardware stores.

Once clean, you can make the fiber-
glass easier to reclean and more stain
resistant with an application of auto-
motive-type paste wax. Bear in mind,
however, that the floors of a shower
or bathtub may become slippery if
waxed. Consider using wax only on
surfaces you do not walk or stand on.

If mineral buildup is very heavy,
vou should do something about vour
water quality. Water treatment ex-
perts can install filters in water lines
to remove the staining minerals. In-
stalling a water softener can also re-

Never use abrasive cleaners on any fiber-
glass fixture because they will seratch the
surface. instead, use fiberglass cleaners.

duce staining, especially if soap seum
iz the problem, because soft water
will leave less soap residue.

Finally, when you've dried yourself
after a bath or shower, take time to
wipe down the shower or tub with

your bath towel.
5 Avoiding
Nail Pops

Nail pops ean oceur any time that
wood is nailed (or screwed) to wood or
any other material. They are most
common, and perhaps most objection-
able, when they occur on interior
wallboard, especially on ceilings that
have bright light fixtures. But nail
pops are also a visible nuisance on ex-
terior siding. And, when they oecur
on decks, they are not only unattrac-
tive, they also present a hazard to
bare skin.

What causes nail pops? It was once
thought that nails simply become
loose and move, But for years it's

100

been known—from tests conducted
by the gypsum industry—that nail
ﬁpﬁ are the result of wood shrinkage.,

e nailhead does not loosen and pop
out. Instead, the wood shrinks away
from whatever is nailed to it, and the
nailhead stays in place. To avoid nail
pops, keep in mind that wet lumber
shrinks a great deal more than dry
lumber. So let lumber dry out before
vou begin to nail or serew it together.
This is especially important when yvou
are building with pressure-treated
lumber, which usually has a high
moisture eontent.

Also keep in mind that the amount
of movement on the fastener head will
be direetly proportional to the length
of the nail, which means the distance
the nail penetrates the wood. If the
nail penetrates half the thickness or
widtng the framing, for example, the
degree of pop at the head will be equal
to the shrinkage in half that framing
member. That is why the industry
developed shorter serews to replace
nails in wallboard. The serew has the
same holding power as the nail, but
much less penetration.

Another industry development
that has helped reduce nail pops is to-
day’s wide range of construction ad-
hesives. When you use these
adhesives, vou reduce the number of
nails or screws needed: Less nails
equal less pops.

5 Chalked
Paint

A common homeowner query is: What
kind of paint should I use over chalked
paint? Most often the advice is to use
ail paint on a chalked surface, but the
answer should be: Don't paint over
chalked paint—clean it. In the past,
chalking was very difficult to remove
from house siding or trim, but many of
the new deck-cleaning products will
remove it,

To clean your siding, first wash off
any visible dirt or grime, and then mix
up some cleaner. Be sure to wear long
pants, a long-sleeved shirt, eye pro-
tection and rubber gloves when work-
ing with this or any harmful chem-
icals. Keep in mind that the deck
cleaner is concentrated, so vou should
mix it according to label ﬂirectiuns,
usually about 4 or 5 parts water to 1
part cleaner, You may have touse a
scrub brush to remove the chalked
paint, and a pressure washer is great
for power-flushing the surface after
yvou've loosened the chalked particles.

If the chalked paint iz still a prob-
lem, you can stabilize it using a prod-
uct called Emulsa-Bond (made by

Flood Co., Minneapolis, Minnesota),
This product was designed toact asa
binder to lock down the fine chalked
particles. Once you've coated the
chalked surface with Emulsa-

Bond—according to the manufactur-
er's directions—you can topcoat it
with any latex or oil produet you
want,

Hemember, the advice to use only
oil or alkyd paints on chalked surfaces

To stabllize chalked paint, first wash the sur-
face with deck cleaner, then apply a primer,
and follow with latex or oll paint.

ignores the advances in paint technol-
ogy. Modern acrylic latex products
work very well on chalked surfaces
and will hold up well. Two excellent
examples are Benjamin Moore's Ex-
terior Latex and Olympic's Overcoat
paint, both of which are usually avail-
able at your local paint dealers.

52 jisee

Most houses have only two or three
exterior door locks, and removing,
cleaning and lubricating each takes
only a few minutes. All the tools and
materials required are the right

To repair a sticking lockset, first remove It
and thoroughly clean all the parts. Then
spray them with lubricant and reinstall.

{More Improve Your Home tips on page [ (031
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screwdriver—slot tip for older locks,
Phillips-head tip for newer locks
—and an aerosol lubricant/penetrant
stich as WD-40.

There are four serews holding a
door lock in place. Two retaining
screws hold the interior and exterior
parts of the loek together, and two
more screws hold the faceplate of the
latchbolt to the door.

Remove all four screws and pull the
handles apart, then slip the latehbalt
out of its hole. 5 the moving parts
of lock aﬂaembrrﬁrherally, flushing
out all dirt and ulcl lubricant. Products
such as WD-40 combine penetrant
and lubricant properties, so they can
be used both to clean and to lubricate
at the same time, Do not use grease
for a lubricant. It becomes stiff in cold
weather and will make the lock diffi-
cult to operate. Grease also will hold
any dirt or grit that gets into the lock.
Sticking locks on interior doors can be
fixed in much the same way.

A final tip: Periodically clean your
keys to remove dirt and lint from the
grooves because the lint picked up
from your pockets can pﬁlg locks.
Onee elean, be sure to spray your keys
with WD-40 and let them ry. The lu-
bricant will help keep the keys clean
and fit easily in the locks.

B3 Textured Ceiling

For better or worse, the spray-tex-
tured ueilmibecama the most popular
ceiling fi about 30 years ago, and
in some areas, it's still going strong.
Its great advantage is that it reduces
the time it takes to finish a ceiling

_[g]);eriy It also can hide defects,

e early texture materials were
odd hlends of taping compounds
—perlite or vermiculite and whiten-
ers—all mixed with water. The re-
sulting textured finish was a super-
porous material that absorbed paint
unevenly. It was this porosity and un-

equal paint absorption that made tex-
tured ceilings difficult to paint when
they became soiled.

All spray-textured finishes are,
even today, mill mixes. This means
they are a combination of powdered
ingredients mixed with water. Paint-
ing such finishes is almost like paint-
ing a sponge because of their heavy
and unequal paint absorption. The re-
sult is that if you ap ly ordinary latex
or oil paint, you ml?see roller marks
or lap marks where the paint lies un-
evenly on the finish. To overcome
this, you must apply a good sealer.
Use an alkyd (oil) sealer, and apply it
with a long-nap roller. The long nap
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reaches into the valleys in the tex-
tured pattern and ensures complete
coverage,

Before you start the actual painting
of your ceiling, the easiest way to pro-
ceed is to cover the entire floor with a
canvas cloth or tarp. These are avail-
able at your local paint store. Also,
buy a roller with an extension handle
to apply the sealer and paint. Work-
ing with the pan on the floor and a 4-ft.
extension handle on the roller is a

t way to prevent back strain, and
it reduces the uneasiness that many
peupie feel when on step ladders.

ply a generous coat of sealer,
checimg the eeiling from several an-
gles. Sighting from various angles
will help you detect any missed spots
in your sealer or paint coats,

If you've tried connecting two electri-
cal wires together with Wire-Nuts,
{vuu may have had trouble getting the

ire-Nuts to hold. The trouble may
be that you first twisted the wires to-

When Joining wires, do not twist them
around each other. Leave them stralght and
simply turn the Wire-Nut onto the ends.

pether. When the nut would not tight-
en, you may have tried holding it in
place with electrician’s tape, and end-
ed with a messy and bulky connection.

To join two wires together, strip
the insulation back about % in. from
the wire ends. Hold the two wires
alongside—and parallel to—each oth-
Br. S%m the Wire-Nut over the ends of
the mres and tighten it. Then, tug on
each wire to test the connection. Do
not add electrician's tape: The Wire-
Nut will stay firmly in place.

5 Keeping
it Clean

In these days of increased concern
over environmental pollution from
chemicals, the power washer has be-
come an even more welcome tool for
home maintenance. There are few
dirty surfaces that will not come elean
if subjected to a water stream of 800
pounds or more of pressure. These
tools are common rental items, often
by the half-day, and a half-day may be
adequate for doing all your exterior
spring cleaning.

If the surface to be cleaned is very
dirty, or covered with mildew, you
can first soak it with a spray of diluted
chlorine bleach. Mix the bleach 50/50
with clean water, then apply the
bleach with the washer unit ora
pump-type garden sprayer. If the

For stubborn stains on driveways, garage
floors and sidewalks, presoak the surface
with driveway cleaner, then pressure wash,

Instead of a costly and time-consuming
painting job, sometimes all your house needs
is a thorough cleaning with a power washer,
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surface isn't all that dirty, you may
need only to apply a fine mist to pre-
soak and loosen the dirt. Let the wa-
ter or bleach-and-water solution set
on the surface for a while, until it loos-
ens the grime, Then, turn the sprayer
unit up to full pressure, and blast
away dirt and mildew. It is best to
pressure wash on a hot day because
the surface will dry quickly and per-
mit you to inspeet it to make sure it's
clean. If not, keep washing. Use the
washer on house siding, eaves, sof-
fits, porch ceilings, driveways, side-
walks, retaining walls and decks.

56 e

Carpenter Ants
Anyone who thinks pressure-treated
lumber will resist attack from insects
like carpenter ants never met the ants
that inhabit our retaining wall. These
ants grew fat and happy from feeding
on the ground-side timbers. Each sea-

Once all the ants have died, Immediately
sprinkie diazinon around the perimeter of
the wall. This will help stop reinfestation.

son they deposited finely chewed saw-
dust along the joints in our retainin
wall. No amount of ant poison wuulg
deter them. We even suspected that
several pesticides acted like ant vita-
mins instead—so large and vigorous
did the ants become.

In desperation, we sprayed some
Ortho Hornet & Wasp spray between
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the timbers of the retaining wall. The
immediate result was no more ants.
They completely abandoned our wall.

37 Suicis

Have you ever removed an electrical
outlet and noted the clean attachment
of the wire to the outlet serew? Elec-
tricians have a secret for making
those neat connections on new work,

First, leave the wires long in outlet
boxes you are wiring—don't cut them
go short you have no wire to work
with. When you are ready to attach
the receptacle or outlet, cut the wires
about 8 in. long and use a wire strip-

r to remove the insulation about 2
in. from the end. Don't use a knife to
strip the insulation. A knife may nick
the wires and cause them to break
when they are flexed.

Now wrap the wire around the
proper receptacle screw (white wire
to silver screw, black wire to brass
gerew) in a clockwise direction. t-
en the screw. Now grasp the end of
the wire and bend it hack and forth un-

To make wire connections like a pro, wrap
the stripped wire end around the screw,
tighten the screw and break off the wire.

til it breaks off. You now have a pro-
fessional-looking connection between
the wires and the receptacle.

58 mlwanmm

Painting newly finished wallboard
can present a challenge for the ama-
teur because you are actually painting
two materials: the paper covering on
the wallboard and the compound that
was used to cover nail- or serewheads,
seams and corners. The paper face
has a slightly rough surface, while the
taping compound is lass-smooth.
These two surfaces also present un-
equal absorption rates, and will soak
up paint or primer unequally.

cause of these problems, wall-

IJH latex primers on Mwurﬂnhhed dry-
wall. Oll primers can’t conceal the texture
difference between the joints and surface.

board manufacturers always advise
that you use a latex or water-based
rimer as a first coat on new wall-
. 0il primers dry slowly, soak
into the paper face of the panels and
cause the paper nap to raise. And,
they often cause very smooth spots
where there is compound—over
geams or very mug:h
areas where the nap of the paper has
been raised. Thus, all wallboard man-
ufacturers recommend a heavy-bod-
ied latex paint as a first coat over new
wallboard.

One major manufacturer, United
States Gypsum, makes a special base-
coat for new wallboard, ap mhgmtely
called First Coat. It is av le
mixed, or you can buy the primer in

wder form and mix it with water. It
is cheaper than ordinary primer, and
will provide the mvera&;nf primers
and sealers—without disadvan-
tages of either. First Coat will seal
the surface and contains enough fill-
ers to act as a primer, so it equalizes
the absorption rate.

The Gypsum Association advises
professionals to shear coat the entire
surface of the wall and ceiling with
compound, so no bare paper is left. In
effect, one just plasters the entire
surface with taping compound, so
there is no difference in texture or ab-
sorption. However, troweling a com-
plete room can be a messy job if you
are not skilled with a trowel, so we ad-
vise using First Coat as a wallboard
undercoater. Once the surface differ-
ences have been eliminated with First
Coat, you can then recoat with any
type of paint finish.

59 Drain Clogs

Knowing how to unclog blocked
drains is very useful, but preventing
the drains from hemmmg plugged in
the first place is the better idea. Most

POPULAR MECHANICS » APRIL 1991



Oneway to mlnlml_uT:lrlhdehrh is to install
a filter, made of stocking material, on the
end of your washer's drain hose.

drain blockage occurs because of
materials that never should have
reached the drain. Homeowners often
cause themselves embarrassment
and expense by pouring leftover
patch materials and paint down
drains, where the materials solidify
and cause clogs. Let these materials
harden, then dispose of them in the
trash.

Another good idea is to install a fil-
ter on your washing machine drain
hose, to trap fibers and lint before

they can go into the drain. One of the
best filters is the foot from a pair of
discarded pantyhose. [ts finer weave
will cateh smaller particles than stock
filters will, And, keep in mind that the
primary causes of bathtub drain clogs
are soap icles and human hair, so
it's a good idea to discard soap bars be-
fore they disintegrate into clog-size
icles.

Finally, when operating your kitch-
en disposer, be sure to run plenty of
water down the drain while the dis-
poser is on. And continue to run the
water for a minute or two after the
disposer is off. This ensures that all
the ground garbage has reached your
main drainpipe, not just your smaller
sink wasteline.

6 Central Air
Maintenance

Modern central air conditioners re-
quire little attention from the home-
owner. The most common mainte-
nance step is to replace the filter in
your furnace monthly during peak air-
conditioning season. This will ensure
a free flow of elean, cool air. But the
gir-conditioning equipment will also
benefit from extra attention.

Check the top of vour compressor

for serew locations. By removing a
few retaining screws, you ahﬂuld%w
able to easily lift off the top. When you
have access to the fan motor, check
your owner's manual for lubrication

To maintain an alr conditioner, remove the
cover, then wash away any dirt from the
colls using a garden hose and nozzle.
and cleaning needs. It should reveal
the lubrication ports on the motor
that need oil. Use an oiler with a flexi-
ble tube to place a few drops of 30W
motor oil in each oil port. Usually
these ports are at one or hoth ends of
the motor shaft. Be sure to replace
any plastic caps that cover the ports
to prevent dirt or water entry.

Use agarden hose with a spray noz-
zle to clean the finned tubing inside
the housing. The fins help dissipate
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heat from the copper piping. Because
outside air is drawn in over these
pipes or coils, they can become coated
with dust. (You may be amazed at the
amount of grime you will rinse out of
those coils.) Remember, the unit has
to work harder to remove heat if the
coils are layered with dirt. Flush out
all the dirt before you replace the eab-
inet top and screws.

i , 8 COTTY
rect sunlight will wor

r that sits in di-
k harder to dissi-

Consult your owner's manual to determine
proper lubrication points for the fan motor,
Then add oll as required and replace cover.

pate heat, If your yard compressor is
in direct sunlight, especially if on the
west side so it receives the sun’s hot-
test afternoon rays, consider building
a shade sereen around the compres-
sor. One option is a lattice-and-ivy
screen that will not only protect the
compressor, but look great, too.

6 gﬂll‘lt -

Paint buildup from repeated coatings
can cause cracking or alligatoring.
Older plywood surfaces such as the

on doors are especially
susceptible to such cracking of paint.
Any additional painting will only
make matters worse. You must re-

New, nontoxic paint strippers are easy to use
and hawve long open times. You can work for

hours before the stripper dries out.
106

move all the old paint and start over to
eliminate the problem,

To strip the old door shown,
we used 3M's Safest gtripp-er—the
first of the growing number of water-
based paint removers. These strip-
pers have a gel consistency, so they
won't run and drip when applied to
vertical stta:fnseu, ?;Id,hg;ﬂle rally
speaking, they don't have high evapo-
rative rates, which means they can be
left on the surface for hours without
requiring a reapplication. Of course,
the best part of these new strippers is
that they aren't toxic. The fumes are
safe and barely detectable, and con-
tact with the skin poses no problem.

6 Hmrdm

Humeuwners are t:'r,'a»|:|:.=.i;:£?m1;]_1..r being
bombarded with warnings of hazard-
ous wastes. What are the guidelines
for determining which household ma-
terials are hazardous?

Most states now elassify as hazard-
ous any waste product that meets
these eriteria:
® Any ignitable liquid or gas, or any
solid that could easily ignite at ordi-
nary temperatures or pressures.
® Any waste that contributes oxygen

or other reactive to a fire,
® Any material that is highly caustic
or acidie.

® Any material or chemical that re-
acts violently or produces dangerous
fumes when in contact with water.
® Any material that maigwe off toxie
chemicals when dissolved in a landfill
or other acidic environment.
® Any chemical that is toxic to ani-
mals or persons when inhaled, drunk,
eaten or in contact with the skin.
heﬁ list cg:llclmaehuld wa.st.i?q that may
ten hazardous if im =
Iy u!;d arhaﬂd]&d inelude: mnm[‘g.d
{]gresewnt:m , pesticides, herbicides,
rtilizers, paints, varnishes, paint
thinners and cleaning solvents.

To reduce common yard and garden
produets in the waste stream: 1.
Strictly observe the application in-
structions on any container; 2. Use all
of the product before discarding the
container; 3. Shop for produets which
are environmentally safe.

Many paint solvents and thinners
are made unnecessary by the new wa-
ter-based paints and finishes that are
available today. For example, mod-
ern chemical combinations have made
acrylic latex paints nonfading and
easy to apply. The acrylie latexes are
so tough they are now used as a wear

on concrete floors.

Yard Light
Maintenance

A yard light can keep silent watch in
your yard, revealing intruders, wel-
coming puests and even preventing
tripping or falling injuries. So, to keep
these lights in good repair and work-
ing properly, give them about a half-
hour of attention each year.

The first step is to repaint the light
[])ost This is a simple procedure of

ghtly sanding the post and applying
the fresh paint. If you mask any out-
lets or the electronic eye on the post,
you can quickly paint, using a sponge
brush or aerosol can.

While you have the light globe re-
moved, and with the current turned
off, elean the light socket to remove
any corrosion. With the light exposed

toall kinds of weather, moisture often

Tnnﬂrrl‘ilnyﬂﬂﬂﬂ first shut off power
and remove globe and bulb. Clean away

erosion In the socket with an emery board.

Aﬂaumumwwwm
Then spray auto ignition sealer into the sock-
et and replace the bulb and globe.

reaches the socket and causes some
corrosion. To clean the contacts, use
an emery board, the sort that smooths
fingernails. The boards are abrasive
enough to clean the socket, but are
not go hard as to cause dama.%'e

Onee the socket is clean, blow away
any bits of corrosion, then give the
socket a protective shot of silicone ig-
nition sealer. This helps seal the sock-
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et against corrosion and moisture,
and it lubricates the socket so the
light bulb is easy to install and to re-
move when it needs to be replaced.
Furnace

6 Maintenance

If your home has a forced-air furnace,
the blower unit does some pretty
heavy work moving all the heated air.
And, if the furnace incorporates cen-
tral air conditioning, your blower unit
may run at high speed almost all year
long. Because of this, read your own-
er's manual and apply lubrication to
the blower motor as indicated. (Some
furnace blower units are sealed and
permanently lubrieated, so check the
manual to see which kind you have.)

Onour foreed-air furnace, the blow-
ermotor is secured by two sheetmetal
serews. We removed these retaining
serews and pulled the blower unit for-
ward to reach the oil ports on the mo-
tor shaft. Then we applied a couple of
drops of 30-weight oil to each oil port.
It's a good idea to do this uﬂingat?:ast
twice a year. But if your owner’s man-
ual suggests more frequent service,
follow the recommendation.

Both furnace servicemen and inte-
rior decorators will tell you that most

Consult your owner's manual for the oll port
locations on the furnace. Then remove the
blower cover and apply oll to the ports.
ple neglect the furnace filter. The
Iter is an inexpensive but important
component of good furnace operation,
The filter removes dust and dirt from
the air as it enters the main return
duct at the bottom of the furnace, All
the air is filtered to preclean it before
it enters the furnace, which helps
keep the furnace clean. Neglected fil-
ters will lose their effectiveness, let-
ting dirt pass through. Under these
conditions, the blower unit on your
furnace becomes little more than a
dirt-circulating machine.

Cleaning

& Siding

Aluminum siding carries the happy
arantee that it won't need painting.
isis true, up to a point, because fac-

tory-applied aluminum finishes do

last a long while, up to 20 years in
many cases. Of course, no finish lasts
indefinitely. Air pollution and acid
rain increasingly are causing prema-
ture paint failure. A common sight is
siding with a finish that has oxidized,
leaving the paint film intact, but dull.
To clean oxidized paint from metal
siding, use one of the products made
to clean outdoor decks. Check the
product label to see if it's recommend-
ed for cleaning prefinished metal sid-
ing. If so, just mix the concentrated
cleaner with water, at the ratio rec-
ommended on the label, and prewet
the siding with a spray nozzle or pres-
sure sprayer. Then use an automo-
tive-type sponge to apply the cleaner
and to rinse away dirt or oxidized
paint. It's best to use two pails and
two sponges for this chore: one pail
filled with cleaner, the other pail filled
with clean water. It's easier to wash
away the fine paint particles while the
giding is still wet. The more water
pressure you can use, the better. PM

Living proof.

NordicTrack takes weight off and keeps it off.

About two months ago | received
my NordicTrack Pro model.

I had my wife take a
photo of me the day [
received the unit and
another after 28 days, At
that time [ re-packed the
michine in its box 10 return.
My wife, who kept insisting |
had lost weight and become
trimmer, had the film
developed immediately.

I have enclosed the “before
and “after” pictures, 1 was
stunned. | have seen the canoons
in your adverntisements showing
stomachs shrinking but I always
dismissed them as fantasy!

However, | submit my photos as a
testimonial of how great the
muachine works, Needless to say, 1
unpacked the NordicTrack and have
continued to use it about three times
a week, Congratulations on a terrific
machine!

oy v 28

“ays latey,

Yours sincerely,

Stephen M. Chinnery
Boothwyn, PA

Join the bundreds of
thousands who bave met
their weight loss goals

with NordicTrack!

NordicJrack®
A CML Company
FREE VIDEO

AND BROCHURE!

1-800-328-5888

EXT. Z75D1
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OLD HOUSE RESTORATION

CERAMICTILE

BY BOB VILA, Contributing Editor

DESCMNG B4 TILE PHOTD

® Ceramie tiles are a beautiful accent
in many old homes. Whether decora-
tive or plain, the richness of this mate-
rial commonly lends an air of grace
and charm to old entranceway floors,
baths and fireplaces.

Like everything else in this world,
some of these tiles may become dam-
aged over time and need replacement.
What's an old-house owner to do when
he or she needs a few pieces of an orig-
inal tile?

Fortunately, there are some cus-
tom tile studios ready and willing to
make handmade replacements for
old, mizssing or damaged tiles. As you
can imagine, there's a lot involved in
this process, and it can be expensive.
But for those who insist on keeping as
much of the original materials in their
old houses as possible, it may be the
only way to go,

American tile making began
around the middle of the 19th century

“Home Again With Bob Vila" is the ditle of our
contributing editor’s neiwe TV show.

Iog

in the Northeast and was well under
way by 1880, Production spread all
over the East in areas where there
was an abundanece of clay deposits.
This included Ohio, Indiana, Pennsyl-
vania, New Jersey, parts of New
York and Massachusetts,

In addition to floor tiles, many of
these early ceramics were considered
decorative and were used for fire-
places and hearths, The latter were
often made on serew presses and dee-
orated with florals or portraits de-

f;ned along classical lines, Called art

they commonly had a glossy

glaze. These types of tiles were popu-
]eu* through the 1880s and 1890s,

Around the turn of the century,
Arts & Crafts tiles became popular.
These differed from the earlier Vie-
torian art tiles in that they were
largely handerafted with matte
glazes, More historical in nature, the
designs on some Arts & Crafts tiles
sometimes told a story.

By the 1920s, ceramic tiles were
produced all over the country and

@ B-in.-s

| Reproduction tiles can be custom-made to

match existing designs no matter how Intri-
cate. The tiles on the left show the quality of
workmanship you can expect. |

were flourishing in California. Tiles
| from this state were known for their
_ brighter colors and geometric pat-
terns and began to be used in a
variety of different places,
_ including kitchens and bath-
... rooms. There was an
increase in the use of
contrasting colors
{for trimwork and
other decorative
¢ accents) in a single
installation,
Like many other in-
dustries, tile production
hit the doldrums in the '30s,
but recovered after the war.
The post-war era saw a tremen-
dous demand for plain 4'-in.- and
. glazed field tiles—nothing
faney. The use of decorative tiles
picked up again in the late '50s and '
'60s. Most recently, the last decade
has seen a resurgence of interest in
handerafted tiles.

Making old tiles anew

In most cases, finding replacements
for old tiles isn't as easy as a trip to the |
local home center or tile store, The
difficulty in finding matches for old
handpainted, -printed or -carved tiles
is obvious. Differences in the way
tiles were made years ago make most
of today's mass-produced tiles inap-
propriate replacements for even plain
field tiles.

Color variations were common in
the glaze of many old tiles. Two glaze
variations that were typical of tiles
produced 50 years ago are picture
framing and crazing or erackle glaz-
ing. Picture framing occurs when the
glaze puddles around the edges of the
tile, outlining or framing it. The latter
situation appears when the glaze
doesn't actually fit the body of the tile
but shrinks at different rates, causing
eracks to oceur in its face. Tnda:.r, the
pair would be considered color flaws.

Fortunately, both can be repro-
duced by some of the custom tile stu-
dios eatering to this type of work
today. (Flease see supplier Source
List at the end of this story.) The first

A
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step in this process is sending a good
sample piece of the tile you're trying
to replace to one of these studios. It's
best to try to remove an entire un-
piece. But, a good size piece
along with a quality photo will work.

I mentioned earlier that this pro-
cess can be costly. You'll understand
why when you see what's involved.
The major expense is usually for the
research and development of the
glaze and clay body. Mueh trial and
error is involved here, and the ex-
perts depend on their past experi-
ences to guide them. Choosing a glaze
color is not like choosing a paint color:
What you see is not what you get. The
unfired state of a glaze is nothing like
its fired state. Finding the right
match of glaze and elay body is a glow
process. Expect to pay between §150
to $300 for this work, unless the ghop
you choose has already developed a
matching glaze for a past job and has
this information in its files.

Once the color match is developed,
the next step is creating the template
or mold. Depending on how intricate
or carved the tile is, you can pay any-
where from $100 on up for this work,
It depends on the shop and what type
of work is involved. Matching hand-
painted tiles runs from $25 to $100
each. Of course, pricing is not a static
figure. Each situation is unique.

Yesterday's tiles today
Sometimes it pays to go the above
route and repﬂlce a few old house
tiles, especially if they're quite fancy.
And sometimes it doesn't. You may
decide it's cheaper to just retile the
entire area, whether it's a fireplace,
foyer or bath, rather than pay to
match a few original tiles, Ifthat's the
case, it pays to check out some of the
reproduction tiles available today.
Designs In Tile, for example, puts out
a $3 color brochure that shows exam-

les of some of their historic designs,
mmcluding Vietorian Transfer, Gothic
Revival, Art Nouveau, Art Deeo and
Arts & Crafts styles.

A note of caution here; If vou decide
to replace old tile, please remove the
original pieces earefully and save
them. Decorative tiles are a valuable
part of our historic record and, as
such, should be preserved.

Some custom tile studios recondi-
tion old, damaged tiles. Original tiles
can often be repaired and reglazed,
solving some of the common problems
associated with age, like eracks, chips
and abrasions. Tile size, too, can
sometimes be changed, allowing the
original ceramic pieces to be manipu-
lated in different patterns or layouts.

I'm sure many of you will also be
happy to note that American Olean
Tile Co. (1000 Cannon Ave., P.0O. Box

271, Lansdale, PA 19446) still manu-
factures their popular 1-in. and 2-in.
hexagons and squares in a variety of
different colors. Sa, for those of you
longing to restore an original ceramic
mosaic tiled bathroom floor (or even
to add this period charm to a new
house), take heart. It's easier than
vou think.

Finally, there's one last service I'd
like to mention to those interested in
tile history. The Tile Heritage Foun-
dation (P.0. Box 1850, Healdsburg,
CA 95448) is a nonprofit, member-
supported organization for research
and preservation. As such, it has a
network of tile identifiers across the
country that is able to establish where
a tile came from and what type of tile
it is. If you want to learn more about
this part of your old house, all they
need from you is a good quality photo-
graph of the tile and a stamped, self-
addressed return envelope. P

SOURCE LIST
The following is a list of some cusfom tife
whindiog:
# Designs In Tile, P.O. Box 358, Dept. 1,
Mount L CA BO06T
o L'Esgperance Tile Works, 247 Sheridan Ave.,
Albany, NY 12210
o K_J. Patterson Cernmics, 5052 Calmview
Ave,, Baldwin Park, CA 91706
® Hestoration Tile, 3511 Interlake N., Seattle,
WA fE108
# Terra Designs, 241 E. Blackwell 81, Dover,
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There's an all too com-
mon notion that owning
a 4-wheel drive vehicle
means sacrificing a
smooth ride and a com-
fortable interior environ-
ment. But the 4-wheel
drive Ford Aerostar is
changing Lhal notion-
combining improved
traction with ride and
handling so exceptional,
vou may not even realize
vou're driving a 4-wheel
drive vehicle.

Advanced electronic 4-wheel drive and
anti-lock brakes.

To help vou stay calm (even when the
weiather doesn't). we gave this Aerostar the
most advanced 4-wheel drive available in a
minivan: a full-time system that electronically
senses road conditions and accordingly
adjusts the power given to each set of wheels.
In addition, we included standard rear anti-
lock brakes, designed to inhibit rear-wheel
lockup and help you make straight stops.

Smooth handling. Comfortable ride.
But since a minivan should be as comfort-




able as it is comfort-
ing, we also gave
Aerostar smooth
ride and handling.
along with a
well-appointed,
roomy interior, In {
fact, Aerostar has grealer F-
rear cargo capacity than Caravan ¢ aew
or Vovager.”

Standard 4.0L V-6 power.

As for Aerostar’s 4.0L V-6 engine. it,
too, is capable of handling practically any-
thing—like towing up to a 4500-pound

trailer®™ IU's just one more reason Aerostar
is ideal for families on the go. And for fami-
lies who refuse to let Mother Nature rule
Lhe roost.

Ford. Best-buill American cars and
trucks...ten years running.

Based on an average of consumer-
reported problems in a series of surveys
of '81-'90 models designed and built in
North America. At Ford, “Quality is Job 1."

Ford Aerostar 4WD

Have you driven a Ford...lately?

It handles the road as easily

as it handles Mother Nature.




AUTOMOBILES

DETROIT SPY REPORT

| BY JIM DUNNE, Detroit Editor

AL e
ks 2o A

4 ed range—although its performance

| brid vehicle that uses both batteries

Ford Paps uP Its SHO

® As is true of the rest of the popular
Taurus lineup, Ford product planners
feel no need for major changes in its
hot-rod SHO (Super High Output)
sedan edition. When the "92 Taurus
SHO is introduced this fall, only mi-
nor facelifting will distinguish the ear
from its predecessors.

Ford will use smaller headlights at
the front and more soft covering ma-
terials fore and aft. Asthe photo indi-
cates, the new SHO's taillights will be
set slightly higher.

Though the changes are subtle,
they do seem to add up to a slightly
more aggressive appearance,

The "92 SHO will be mechanically
unchanged, with power delivered by
Yamaha's excellent 220-hp dohe 24-
valve V6.

Lack of mechanical change may not
be very good news to Ford dealers,
who have been hampered by the com-
pany’s inability to provide an auto-
matic transmission option for the
SHO version of the Taurus, The auto-
matie transmission that's used in the

Faceiifted Sable for "92 retalns distinctive front light bar.

standard Taurus won't handle the
SHO engine's output.

'I 992 Sable

aEp-eui near Ford's North American
uarters in Dearborn, Michigan,
Lhiﬁ 1992 Mercury Sable prototype
ap to be a preproduction edition.

ike the "92 Taurus, it takes a sharp
eye to see the differences between
new and old. Smaller headlights, a
fuller bumper fascia, a redesigned
trunk and full-width taillights with
new texture are the major features of
the Sable facelift.

While the general body shape and
major sheetmetal panels are un-
changed from the current model, the
facelift does seem well conceived to
freshen the appearance of the 6-year-
old design.

Impact Static

General Motors confirmed early this
year that it really does intend to build
its electric-powered car—the Impact.

But GM still refuses to say exactly
when the car will go into production.
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Sable’s new rear end I3 distingulshed by new lights and bumper.

| Itonly promisesthat Impact will be in

showrooms no later than 1998.

That date is important. [ts the vear
California will require that a small
percentage of cars have zero emis-

" sions, Zero emissions can only come

from electric or solar power.

Look for Impact to use the old-fash-
ioned lead-acid battery as its power
source, This means that Impact will
have the typical problem that ham-
pers most electric car projects—limit-

is spectacular,
Meanwhile, GM is working on a hy-

and a small gasoline-powered engine.
The car’s drive system, however, is
all electric. The engine is hooked up to
a large alternator that recharges the
batteries while the car is running, ex-
tending the vehicle's operating range
to acceptable distances.

GM is saying that this concept is
also likely to be in production before
the turn of the century.

GM’s Straight-Six

There is a big push inside GM to build
a new inline G-cylinder engine for
compact and subcompact cars. Yes,
the proposal seems contrary to the
swing to V-type engines.

But a straight-Six does have a num-
ber of appealing advantages, It's
smoother—less shake and vibration.
It needs only one exhaust manifold,
while the V-type uses two, cutting
manufacturing costs.

Insiders report that the length of
the proposed GM Six is less than 20 in.

Il:urt enough to fit sidewaysina
typical front-drive car. It's also much
narrower than V-type engines, lend-
ing itself to compact designs. ™
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@MM WHY BUY A NEW CAR
WHEN YOU DON’T HAVE TO?

OR OF THE YEAR" AWARD
TO

AWD IMDUCTION /N

}.J, INVENTORS HALL OF FAME'

GOES TO INVENTOR OF TUFOIL

use Judoil’

AND YOUR ENGINE
WILL LAST... AND
LAST...AND LAST!

CINVENT

You've seen the price of new
cars...they go up every year! Cars get
Mimsier..prices get higher...it never
seems to end. There are lots of
reasons to keep that nice car of yours
on the road as long as possible.

Car sales are down and Tufoil sales
are up. People are smart...they're
taking the economical way out and
what could be easier than Tufoil. Just
add Tufoil to the crankcase. You
don't have to shake the container or
add an engine fMlush. Just pour it in
and drive away.

Your throttle will get silky
smooth...acceleration will improve.
One customer said his car "takes ofl
like a scared rabbit!”

Tufoil works wonders for all known
engine oils. It's actually slipperier
than Teflon (according to a famous
U.5. Government laboratory).

You'll get astonishingly fast starts on
cold mornings with both diesels and
gas engines. The Canadian govern-
ment tested Tufoil at it"s cold regions
lab. They showed faster cranking and
significant fuel savings with Tufoil.

What about additives that claim to be
a one-time treatment that will last the
life of an engine? Well, I've been fol-
lowing the scientific literature on
lubrication for a very long time. As
far as 1 know, there isn't a shred of
scientific evidence for such a claim.
So don't believe it!

WAES ENGIMES WORK:
ETTER, LAST LONOER
Sgriawd Milsage
Hiilar Pariormance
'Enir SEaring

' npyad

Engirn Life
Aadicmn Friction
MiUs prisnts
Panding
1L oo a7 Lieed

TREAT YOUR CAR
TO ONE 8 OZ BOTTLE OF

TUFOIL FOR ONE OIL CHANGE
'I"m'llmlimqlata smoother operation,
qddggtn%mm Pt al.':m:'ﬂrﬂhnl H
mn £ [m)d and make
of your car. We'll ynursHEE
immediatady .
Su-didedlmdaywprMmyw

self the M\Rﬂ'?n ym.r nu &
gw call TDLL-FFIEE EI-I'I'f B
1-800-922-0075.
{in New Jersey, call 201-825-8110.)

FHEE Products basad on TUFDlL technology. Check

mwmmdzmmnmim?mmhlw rugh my TUFOIL order:

gallon order. Values range from $3.98 1o $9.85.

O TUFOIL Gun-Coat — Super rusl inhibited, smooth action

O TUFOIL Compu-Lube — Low viscosity lor computer
mechansms

O TUFOIL Lighining Grease — Easily sheared grease far

[ OMNE 8 oz bottle . . . Weat one car far
£14 25 |plus £3 50 shipping and
handling). See monay back

guaranies
O TWO B oz bottles . ., treal two cars

for S2500 (plus 54 00 shipping
and handlingj SAVE $5.00

I
InstrumRnts l
0 TUFCIL Lubit-B — General purpose, household use ||
lubricant
FREE brochures .,
0 30 Questions/Anawers about TUFOIL [ OME Cuart boitle . . . treal 4 cars
for $34.95 (plus 54.00 shipping
end handling)

[ ONE GALLON s 16 cars for
$125.00 (plus $6.00 shipping and
Lim‘;ﬁ" .ETT:“:-F\:T!:..W handling |
L] T
:J: ::wluu ji,'i': h:'.: Wﬂ ship lw'll.hll'l ﬂaifﬁl
uS Pl . 35T RS0

MONEY BACK GUARANTEE ON 80

Etier L1 Pl rusimsd i iy,

“TUFOIL®
SLIPPERIER

THAN
TEFLON®

Now available at...

JruceYalue

HARDWARE STORES &

Stay tn tune with your car!

Engines last longer with Tufoil. Our
1976 476 T-Bird is now at 190,000
miles and purring.

A bunch of customers' cars have now
passed 250,000 miles,

Several months ago, a nice man I'd
never seen before walked into my of-
fice, big smile on his face, sat down
and said, "Would you believe 340,000
miles on a Tufoil engine?” He went on
to rave about how well his engine has
been running all these years, 1
couldn't get a word in edgewise.

Recently, a truck driver called in with
over 1,000,000 miles on a diesel using
Tufoil - WOW!

A customer [rom Vermont added 10%
Tufoil to his sticky mechanical trans-
mission, called in and said he couldn't
believe it..."Shiflting is like slicing but-
ter now!" he said.

SAAB owners are writing letters
praising Tufoil in their "NINES"
magazine, They repori spectacular
improvements i{: their engines and
transmissions!

Don't forget! Tufoil is the result of
over 15 years ol research and develop-
ment. The U.S. government has
awarded us 6 patents so far..so have
Garmln}r, England, France and
Canada.

No other lubricant even comes close,

Fluoramics, Inc, s
| 18 Industrial Avenuea

Mahwah, NJ 07430 II
My check or money order for § _____ is enclosed.
Charge my cradil cand:
[ am. Expross ClMaster Card [ Visa
Card Mo, l
Exp. Date l
Phone Mo l
Huma I
Addreas |
ity I
Sratn Tip l
(N resschionis please add 790 sakis lax l
Canadian Distributar:  1-800-363-7753
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BOATING

PUMPING FIBERGLASS

BY JOE SKORUPA, Boating/Outdoors Editor

® “They should have called it fiber-
steel instead of fiberglass,” com-
plained the boat salesman. It was a
number of years ago, and he was try-
ing to sell fiberglass rigs to fishermen
loyal to aluminum. Today, few people
question the strength of fiberglass. In
fact, the shoe is on the other foot.
With the boat market in a slump,
some salesmen now complain, “1 wish
the damn things would wear out.”

But durability isn't the only criteri-
on for sound hull construction. Ri-
gidity is equally important. This is es-
pecially true at speed, which gets
higher each year and loads more and
more stress on hulls,

While it's difficult to make a typieal
fiberglass hull wear out, it's fairly
easy to make one twist or flex, This
isn’t a problem for nonracing hulls,
but it does result in measurable loss of

rformance and increased stress on
Joined and bonded parts.

One common solution is to build a
stringer system, a grid of support
beams made of wood or fiberglass,

. E——

' i - T 2
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Another solution is to build a cored or
composite hull.

Body buliders

I met Ab Crosby about a year ago.
He's a tall, broad-shouldered, full-
bodied man who's president of
Hydrodyne Boats. Ab told me of a
demonstration he sometimes does at
boat shows. He elimbs a ladder above
one of his enclosed-bow ski boats and
jumps onto the forward deck. He
lands flatfooted and brings all of his
"[iﬂ-pluﬂ pounds to bear on the fiber-

Aﬁ.er the boat survives the pound-
ing, he challenges the crowd, “Now go
over to the other displays and ask if

ou can repeat this test on other

cats." Ab knows that few of his com-
petitors will permit it. On most boats,
a man of his size would erash right
through the deck.

Ab’s dad, the original Ab Crosby, is
a legend in the pleasure-boat indus-
try. The family's trade name, Hydro-
dyne, is a line of fiberglass runabouts

T _!!i

and ski hoats that dates back to 1949,
For 40 years, each of the boats built
by the Crosby family has been
equipped with a cored hull.

In its heyday, Hydrodyne was one
of the country’s largest fiberglass
boat builders, and its products were
known for their durability. Five of the
seven original astronauts bought Hy-
drodynes, among them Cooper and
Grissom who later asked Ab Sr. to
build a raceboat. This caught the at-
tention of the White House. A Hydro-
dyne was delivered to Jaequeline
Kennedy one day before her husband
was assassinated,

Composite, or cored, construction
isn't new. It wasn't even new in Ab
Sr.’s day. Aircraft builders used it in
World War 1 to build DeHavilland
and Mosquito bombers, which were
constructed of balsa—an extremely
lightweight wood from a tropical tree
—sandwiched between thin skins of
birch plywood. These aircraft were
the inspiration for Ab Sr.'s revolu-

{ Please turn to poage 26)
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BOATING (Continued from page 114)

tionary Hydrodynes, which pioneer-
ed balsa-cored construction in
pleasure and racing boats. Hydro-
dyne still uses balsa—imported and
processed by New Jersey-based Bal-
tek—as its core material.

In addition to balsa, synthetic
foams are also used as a core material
in composite construction, These
foams are typically cut from large
sheets and are available with names
such as Airex, Divinyeell, Nomex,
Klegecell and many others.

Adding muscle

It's fairly easy to understand why
cored huﬂ'ﬂ are many times stronger
than typical fiberglass hulls. The
basic hull layup technique is to start
with a female mold. The first layer is
wax, which enables the hull compo-
nent to be removed easily. Then
comes the outermost skin, which is
called gelcoat. This laminate is a col-
ored, nonreinforced resin,

The next laminate is called fiber-
glass maf, a nondirectional blanket of
short fibers. The purpose of this layer
is to prevent a checkerboard pattern
from emerging onto the smooth exte-
rior of the hull. This flaw is called
bleed through or print through, and
it derives from the coarser layers of
fiberglass laminate that follow.

The fundamental strength and ri-
gidity of the hull comes from the
middﬂ: laminates—long strands of
fibe and resin. Woven fiberglass,
called roving, is a coarse cloth made
by passing relatively thick strands
over and under each other. In es-
sence, this is a binxial weave with the
strands oriented at 90° to each other,

Knitted fiberglass fabric is finer
than roving. It's also stronger and
more expensive. Knits are produced
in a variety of weaves. A friaxial knit
has strands oriented in three diree-
tions. A biaxial knit skips seven or
eight strands before ducking over and
under. A unidirectional fabrie, often
used on stringers, runs strands in a
single direction.

The portion between the outer
skins of a typical boat hull today is
composed of alternate layers of fiber-

lass fabrie, resin and mat. Sinee this
p gives the hull strength, why not
simply add more layers to make the
hull stronger? While this is possible,
there are some drawbacks.

['ve seen studies that indicate hull
stiffness increases roughly with the
cube of the thickness. In other words,
if you double the thickness, you get
eight times the strength. But dou-
bling the thickness of fiberglass lami-
nates is a very expensive proposition,
Also, when compared to balsa- and
foam-cored hulls of the same thick-

When used as a core material, ultralight balsa Is composed of long cells cut across the grain,

nesgs, a hull stiffened by increasing
fiberglass laminates would be ex-
tremely heavy.

%urg strength, less 4

e photo on the opening page of this
story shows an 18-ft. Boston Whaler
Outrage taking on a 44,000-pound
John Deere bulldozer. As you can see,
the Whaler is winning the battle.

All Boston Whaler boats are built
with composite construetion. On the
sides, the foam core is 2 to 3 in. thick.
On the bottom, core thickness widens
toas much as 3 to 4 in. This over build-
ing—it's not often your boat will have
to take on a 44,000-pound bull-
dozer—enables Whaler to eliminate a
dedicated stringer grid, which is an
absolute requirement on noncored-
hull boats. It also enables Whaler the
opportunity to offer a 10-year trans-
ferable hull warranty, which is ex-
tremely rare in the marine business,

Composite construction provides
boats with many advantages, includ-
ing improved insulation against noise
and cold. But there's no such thing as
a free lunch. The price of a cored-hull
boat is higher than a typical noncored
hull for two reasons: 1. The additional
cost of the core material: and 2. The
additional cost of improving quality
control during the layup process,

Cored-hull boats need especially
careful layup techniques to avoid the
problems ufp delamination, when the
layvers become separated, and shear,
when the core material splits apart
through stress.

Since the hull is subject to extreme
stress, any failure of the bond be-
tween the core and the sking will de-
stroy the integrity of the hull. This
failure is called delamination and is
not limited to composite construction.
A noncored hull can also delaminate.

Water intrusion, induced by holes
made for through-hull fittings, isa
primary source of delamination. For
this reason, cored hulls must be con-
structed without any voids in the lam-

inate. If the skins and core are riddled
with voids, water will travel through-
out the hull and induce delamination.

To some boaters and builders, balsa
cores are especially worrisome. Since
balsa is a natural wood, some people
fear that water will eventually enter
the hull, migrate throughout the core,
induce rot, produce delamination and
destroy structural integrity.

More than 30 years ago, this un-
founded prejudice was laid to rest in
landmark studies done by the Society
of Plastics Engineers and the U_S.
Navy Bureau of Ships. Both studies
showed that balza, which is primarily
offered in the United States by Bal-
tek, resists rot and water migration.

Before it's shipped from Ecuador to
Baltek's plant in New Jersey, balsa is
kiln-dried and glued into large, paral-
lel-grained blocks, After this, it's
gliced into end-grained panels. From
these panels, Baltek produces a vari-
ety of products. But the point to note
is that kiln drying destroys rot-induc-
ing spores, and end-grain-cut panels
prevent water migration. Studies
show that water only fills the cells it
comes in contact with and cannot mi-
grate across the grain,

While the cost of a cored hull may be
higher than a boat built of typical fi-
berglass construction, the benefits
are greater, too. The extra care re-
quired in cumg:site construction
translates into better overall quality.
Warranties are longer. Boats are
more durable and efficient.

In the future, the trend is elear that
more boats will be cored. For those
curious about a current boat’s con-
struction, try a simple kick-the-hull
test. Find a long uncurved hull section
and pound it with your fist or foot. 1fit
gives and rings with a hollow sound,
it's not cored. Ifit’s as rigid as steel, it
is. If you're really daring, you might
climb a ladder and give the boat the
Ab Croshy Jr. test. But be careful, in
an uncored boat you'll probably crash

right through the deck. ™

I 1&

POPULAR MECHAMNICS » APRIL 1991

PR ILLLSTRATION BY HANK IKEN



PM HOTLINES

We're trying our best to make it
easier for you to communicate with s,
Here are four wiays you can do it

HOTLINE PHONE NUMEBERS

Special telephone numbers aliow you to
call our editors direclly and easily. They're
advated once 2 wesk, on Wednesdays, from
3 1o 5 pm Eastern time. Al the editorial staff
hotline phone numbers are listed here. An
editor may be out of the office on
assignment. In that case, no one will answer,
0 please try again,

HOME IMPROVEMENT
Steven Willson, editor [212) 265-7538
Tom Klenck, asoc editor  [212) 265-7570
Roy Berendsohn, st editor

[212] 265-7572
[building, home remodeing, shop  design,
toois, furnitune making and design|

BOATING/'OUTDOORS
Joe Skarupa, editor
AUTOMOTIVE

Tany Swan, editor

| cars, motorspors)
Mike Allen, asst editor  |212) 265-T536
(eechrical and design, care and maintenance)

SCIENCETECHNOLOGY
Abe Dane, cdit

[212) 265-7556

(212) 265-7526

(212) 265-77%0

ELECTRONICEPHOTOGRAPHY
Frank Vizard, editor (212) 265-7581

GEMNERAL
Joe Qidham, editor-in-chief

(212 265-7503
Deborah Frank, managing editor

{212) 265-7518

READER SERVICE BUREALU

Cwr Reader Service Bureau is operational
fre days a week during regular business
hours, The phone number is {21.2) &49-3127.
Pleate call our Reader Senvice Bureau, nof our
editors, for information on Dack issues, re-
prnts of amicles, subschption induwies, plans
offers and 5o o It will save us alil ime.

ELECTRONIC MAIL

You can cafl the PR computer any day
between & pm and & am [only) Eastemn tme.
The number is (212) 582-836%. Once you'ne
on line, yol can leave messages for specific
editors, or direct inguiries and Comements o 4
specific depariment. The depanment bulletin
board also alfows you to shane your thoughts
with cther readers who call in

New users get an identification rumber
and password that aliow you [0 access the
SySterm. Simply S8t your communications sof-
ware [0 B bits, no parnity and one siop it (B
M-1], and sat the baud at 300 or 1200, Piease
remember that we are not a professionally
staffed, fully operational bulietin board. We're
simply Iying o make it easier for you
communicate with us. 5o please bear with us
if it takes awhile tO aNSWET YOU MEessage.,

FAX MACHINE

You can fax wntten mall o us if you have
access o a fax maching, Qur fax number s
(21 2] 5846-55462, available 24 hours a day.
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cal books that :,rnu'l.’l NEVER see in any book slore!
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salisfaction guaranieed! Here are just o Ew'-

CHARCOAL FOUNDRY
Huild a hurmace from a five gallon pall that can mel
aluminum, pol metal and brass using grocery-atore
charcoal. Casi machine
paris, ingots, art chijects.
All the secrets| |
$6.85

BUILD A METAL LATHE
Bugild a precision T metal culting lathe without Lhe
need of precision toals! Cuts ta 1,/10007, It's true!
Prototype cost about $501 Definitely not a toyl De-
ialled paperback! Besi seller! Order a cogndt

Book 177 $8.05

HBLACKSMITH SHOP & IRON FORGING

From 1906 Complele text on forging of bron with |

hammer and anvil. Make bolis, iools, even sieam
engine repalrs! Details on all tools and procedures,
Greal (listrallons. Order a copyl
Book 4074

ADVANCED MACHINE WORK
Learn the secrets of a master machinist, This 800
page *Bible™ shows everything rom wsing a micrame-
fer to runnd lathes and milling machines. Male
boits, bronze bushings, twist drills, mandrels, worm
gears, keyways, taps and much morel Loaded with
tlustrations. Dynamile hardeover boakd
Book 4236

RUN THREE PHASE MOTORS ON SINGLE PHASE
Three different proven methods in use since the tum
af the century. All detafls, Best-selling booklet.

Baaklet B1 53,00

26,50

2585

STEAM ENGINE DESIGN

Engineer's lormulas and diagrams from 18961 De-
sign an engine to meel your needs. Rare infol

Book 4104 50,95

CHEMICAL CROSS REFERENCE

Translale old fashioned chemical names into modem
names. More than 2000 lerms sxiracied from bools
hack to the early 1800's, Rare reference materiall
Boak 20170 54.95

ADVANCED METAL PROJECTS
Complele plans, diagrama, partls lists and how-to Lo
build foundry & forge, airlight woodstove, blade
sharpener, large pro-guality wood lathe. and more.
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SCIENCE

X-PLANE STALKS IRAQIS

BY ABE DANIE, Science/Technology Editor

—_—

—

® At the request of Operation Desert
Storm commander, Gen. H. Norman
Schwarzkopf, the Air Force has dis-
patched the only two existing proto-
types for its Joint Surveillance and
Target Attack Radar System (Joint
STARS)toserve inthe
AMERICA Persian Gl}:lf. It .;;g the
e— first time the Air Force
AT WAR has ever rushed a ma-
jor weapons system into
combat so early in its development,
Built by Grumman Corp. as part of
an Air Force/Army initiative to ex-
ploit rapidly advancing computer and
radar technologies, Joint STARS
gives battlefield commanders instant
access to detailed information on the
forces massed against them. Housed
in & used Boeing 70T commercial jet,
the system scans the ground with a
26-ft.-long phased-array radar anten-
na slung under the fuselage. Flying in
an elongated racetrack pattern over
the friendly side of the battlefront,
the plane can peer deep behind enemy
lines. Its extremely sensitive multi-
mode radar, aided by tremendous
computer processing power, can spot
low-flying aircraft, tanks and trucks
over 100 miles away, providing ample
warning of impending enemy action.
The ability to recognize such small
targets, whether moving or standing
still and regardless of weather, is the
aircraft's greatest technological feat.
The system can select what it displays
with great specificity, filtering out

the elutter of radar returns that
bounce off the ground.

This is done by alternating the ra-
dar between two modes. In Doppler
mode, the Joint STARS array works
on the same Ehrimriple as police speed
radars to highlight targets that move
relative to the ground. In synthetic
aperture mode, it works like the radar
aboard the Venus-mapping Magellan
spacecraft to show the shapes of sta-
tionary objects in great detail. The
tremendous flow of data that results
is combined and prepared for display
by multiple processors arranged in a
parallel architecture. Writing the 1.7-
million lines of software code that con-
trol this high-speed system was one of
the greatest chal-
lenges of the lfm-
gram, according
to Air Foree offi-
cials.

After process-
ing, radar data is
fed via secure
digital data links
to mobile ground
stations carried
aboard B-ton
trucks and high-
mobility multi-
purpose wheeled
vehicles. There,
it may be used in
targeting pre-
emptive strikes
with rockets or

artillery fire just minutes after tar-
gets are spotted. Alternatively, air-
strikes can be guided directly from
the aircraft. After the battle, Joint
STARS data may be used to assess

the damage to enemy forees.

Stellar nce

Although there is little question that
such eapabilities would be extremely
useful to air and land commanders,
the decision to field Joint STARS =0
early in its development was not with-
out eontroversy. At first, the Central
Command deeclined offers to send the
aircraft, saying they already had
more than adequate reconnaissance

capabilities with current-generation |

Joint STARS operator views map of Florida during tests.

GEURAMAN PHOTC
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satellites and planes. Furthermore,
deployment would have interrupted
the complex and expensive develop-
ment process that the Joint STARS
ai were in the midst of.

Minds began to change after Joint
STARS had its first real demonstra-
tion as part of an exercise of NATO
forces held in Europe last September
and October. In " Beratiun Deep
Strike,” U.S. Army VII Corps com-
manders used the aircraft to spot an
approaching armored column and dis-

patch helicopter gunships to counter-
attack. Fifty-one "kills" were
credited to the strike.

Later, top NATO commanders, in-
cluding Gen. John R. Galvin, Su-
reme Allied Commander, Europe,
ew aboard the eraft and watched as
it produced photograph-like images of
distant bridges and airfields. The ra-
dar was even able to pick out frag-
ments of a wrecked C-5 over 60 miles
away.

In all, the demonstration was
termed spectacular, and Gen. Galvin
is reported to have said he felt as if he
had been “blindfolded for 20 years.”

Special delivery

By January, the two fledgling aircraft
were in the Middle East, along with
more than 50 Grumman technicians
needed to keep the unfinished sys-
tems operational. Able to stay aloft
for up to 20 hours at a time with
in-flight refueling, the aircraft are
Fmviding constant frontline surveil-
ance, On long missions, 34 crewmen
take turns at the aireraft’s 17 opera-
tions and control consoles.

Reports on the aircrafts’' missions
g0 far are limited, but they are known
to have served as a key element in the
hunt for the elusive mobile Scud mis-
sile launchers, which up to now have
been Iraq's primary means of retalia-
tion. Under a new search-and-de-
stroy scheme, Joint STARS works
from tips sent by =atellite sensors that
detect the missiles' fiery exhaust. Fo-
cusing its radar on the area of each
launch, the radar plane pinpoints mo-
bile launchers as they flee, and sends
in airstrikes to knock them out.

As the war progresses, likely jobs
for Joint STARS include warning of
enemy foree buildups, providing data
on terrain and enemy fortifications,
finding safe landing zones for helicop-
ters, and targeting the new Army
Tactical Missile System (ATACMS)
fired from tracked MLRS vehicles
(gee “America's Arsenal,” page 20).

When the plane returns to the Unit-
ed States, full-scale development will
continue. Before the deployment, the
Air Force expected to begin Joint
STARS production in 1993, eventual-
ly aequiring 20 of the aircraft. ™
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WE'RE GETTING MORE MAIL in Jack
Daniel's Hollow, and we love every letter we get.

[t’s nice to hear from outside the Hollow, especially
from folks who favor our whiskey. Mostly, they
tell us how long they've been drinking
our product and how much they hope
it won't change. Of course, we tell
them don't worry...it won't. You see,
we've mellowed Jack Daniel’s in
exactly the same manner since

1866. If folks wanted it some ocher
way, we figure they'd have told us.

SMOOTH SIPPIN
TENNESSEE WHISKEY
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ELECTRONICS

SMALL-SCALE INGENUITY

BY FRANK VIZARD, Electronics Editor

® Boze is introducing smaller ver-
sions of its Acoustimass 3-piece
speaker systems. Dubbed the Series
II, these two models are even tinier
than their predecessors,

Referred to as stealth speakers by
PM in our November 1990 1ssue (page
51), a 3-piece system employs a bass
module and a pair of satellite speak-
ers. Of theze elements, only the two
satellite speakers are in view.

Out of sight is the bass module
which reproduces the lower frequen-
cies in the musical spectrum. Since
low bass notes are omnidirectional,
the bass module can be placed any-
where—such as behind a 2ofa or un-
der a table. To get big sound, you no
longer need big speaker boxes taking
up space in your living room.

While the number of speaker com-
Eanies offering small, 3-piece systems

as grown tremendously, the new
Boge entries are probably the emall-
est yet, Inthe Acoustimass 3 Series [1
system, each satellite speaker is
roughly the size of a regulation soft-
ball and weighs only 18 ounees. The
speaker inzide the cabinet is 214 in. in
diameter. Each one is magnetically
shielded so it can be placed near a TV
without affecting picture quality.

The bass module is about the size of
a large shoebox and weighs only 14
pounds, The system is compatible
with amplifiers and receivers rated
from 10 to 100 watts per channel. List
priceis $469,

The satellite speakers for the
Acoustimass 5 Series II are 20%
smaller than its predecessors. Just
imagine two stacked apples. With the
Acoustimass b, the “apples” rotate on
a central axis so that the sound can be
more widely dispersed.

The bass module uses a new inter-
nal design, Two 5% in. speakers fire
into three internal chambers. This de-
sign results in better dynamic range,
smaller size and lower distortion, says
Bose. The bass module measures 7'
% 14 % 19in. in size. The system can
handle up to 200 watts per channel of
amplifier power. List price is $799.

Keen-eyed readers of November's
“Stealth Speakers” article noticed the
puzzle-solving contest relating to the
lead photograph. The response was
overwhelming, With
this issue, though, we're
cutting off entries. Win-
ners will receive a PM
T-shirt.

Poor Man's
Laptop

The Laser PC4 does not
compare to more power-
ful laptop computers,
but nor does it cost hun-
dreds or thousands of
dollars. In fact, the list
price is only $250. What
the PC4 does give you is
a fair amount of comput-

er power that's portable. The Laser PC4 features a OWERTY- style keyboard.

The PC4 weighs only 2 pounds and
iz about the size of a notebook. Inter-
nally, there’s only 32K of computer
memory. This memory can be used in
a variety of ways. You can enter data
through a personal file, word proces-
sor, spreadsheet or expense account
program. Other programs include a
telephone directory, appointment
book, alarm clock, caleulator and an
80,000-word spelling checker.

The PC4 would be nothing more
than a faney electronie toy if it weren't
for its ability to download data onto a
personal computer. The PC4 comes
with a 2-diskette PC Tools software
program that sets up the communica-
tions link. The PC4 connects directly
to a printer as well,

Now let's suppose you find yourself
far from the desktop computer at the
office or at home. You have some
notes or a short paper to write. If you
do the work on the PC4, all you have
todeo is download the material later, It
is relatively easy since the PC4 fea-
tures a QWERTY-style keyboard
like your personal computer. And for
the traveler, the PC4 can be an alarm
clock and appointment book. Or it can
keep yvour expense account up-to-
date. Data can also be downloaded to
the PCA4 from a personal computer.

The PC4 can be criticized for having
only a 4-line by 40-character screen,
although it seems adequate over the
short term. Telephone modem capa-
bility is to be available on a future
PC4/XL version. There's also a Mac-
intosh version listing for $280,

You may also eritique the PC4 as
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The Panasonlc AG-W1 Is a VCR

being short on memory. However,
the machine is upgradable to 128K of
memory. External cartridges are also
available that are dedicated to specific
tasks relating to law and medicine,
There's also a dictionary and thesau-
rus cartridge available. The PC4 runs
on four AA batteries or can be
plugged into a wall outlet.

The Laser PC4 doesn't have the
muscle of a legitimate laptop comput-
er, but it's handier and easier to work
with than an electronic organizer.
Many ofthe most commonly used
functions of a laptop can be handled by
the PC4. Think of the PC4 as sort of a
shuttlecraft for a bigger computer.
This review, by the way, was written
using the PC4 and downloaded onto a
desktop computer at a later time.

Global VCR

If vou go shopping for a videocassette
recorder in t ?1& electronics district in
Tokyo, you can find VCRs that play
tapes recorded in the NTSC standard
used in the United States and in the
PAL and SECAM standards used
elsewhere in the world.

Inthe United States, VCR sensibil-
ities seem to be less globally oriented.
VCHs that play back tapes recorded
from foreign broadeasting systems
are not widely available. Companies

like Instant Replay of Coconut Grove,
Florida, and Ten-Lab of Los Angeles,
California, are among the few U.S.
companies supplying this gear.
Panasonic, though, is now offering

that plays tapes recorded on any broadcast system.

a multiformat VCR for sale in the
United States. Called the AG-W1,
this machine uzes digital technology
to provide complete compatibility be-
tween broadeasting systems.

Broadeasting does vary depending
upon the part of the world the record-
ed tape originates in. In our NTSC
system the number of scanning lines
inthe luminance signal is 525, the field
frequency iz 60 Hertz, and 30 frames
are transmitted per second. The PAL
and SECAM have 625 scanning lines,
a field frequency of 50 Hz, and 25
frames per second are transmitted.
The AG-W1 detects the broadcasting
system used to record a tape and sets
the correct tape speed and video head
rotation speed automatically. To re-
cord a tape for playback in another
country, just press the right “coun-
try” button on the front panel.

The AG-W1 carries a list of $2250.
While the price is admittedly higher
than your average VCR, keep in mind
that the AG-W1 can be used with any
television or monitor. With other
multiformat VCRs, you often need
a separate PAL, SECAM or NTSC
maonitor for playback. The price dif-
ferential, therefore, is not as dramatic
as it may first appear.,

Radio Waves

You can float on water and still listen
to your personal stereo this summer,
thanks to a new air mattress called
Radio Waves.

Float on the water and listen to tunes with Radio \Waves.

Developed by inventor Mark Nes-
7 bit and marketed by
ERO Industries of
Morton Grove, 1lli-
nois, Radio Waves
looks like a big ra-
dio. The personal
tape player is put in
a sealable bag and
connected to a pair
of 214 in. speakers
mounted in the air
mattress. An FM
radiois built into the
raft as well. Radio
Waves should be a
hit with musical
sunbathers. List
price is $40. ™
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Enter the world of
Home Automation. Remote
lighting and appliance controls.
Security alarms and lighting,
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COMPUTERS

S

EYE OF THE STORM

BY PETER GEIGER AND GINGER HALTER

to the Iraqi position, the computer
operator enters numbers for the
estimated enemy manpower and
weapons. He enters the range and
bearing to the Iraqi position, then
presses the AUX key on the GPS re-
ceiver, followed by the 1, nand ENTER

24 keys. The latitude, longitude and alti-

| ® A marine patrol crawls slowly up
the south side of a sand dune in East-
ern Saudi Arabia and peers north to-
ward the Kuwaiti border. Clearly
visible in the bright desert sun isa for-
tified Iraqi position, cu{nplete with
gun emplacements,
_JUUW Erenli:lles, harbEJI wire,
ank traps and some
AT WAR signs uf'[]anrl mines.
One Marine reaches into his pack and
retrieves a small computer, then a de-
viee that looks like an oversize remote
control for a TV or CD player. The de-
vice sports a keyboard, a tiny LCD
sereen and a swiveling, rectangular
appendage onits left side. The Marine
points the appendage skyward and
presses the ON/OFF key on the device.,
The screen reports, “Ready, press
gurvey.” The Marine hits the survey
key. The sereen responds with,
“Computing 3D search for sats. 02 06
09 117 then, “Computing pos." After
a pause, the sereen reports, “Pos,
28deg.T1.35561N, 0456deg.13.9912E,
+00103 alt.”

Thus begins what might have been
part of the initial ground action in
Operation Desert Storm. While the
armed forces have steadfastly de-
elined to detail how computer technol-
ogy operates in battle, it is possible to
piece together the details from pre-
war military technical papers, mili-
tary supplier ropnsa?s and other
sources, all unclassified. The amazing

picture that emerges is one of reliance

on technology that is strikingly simi- |
lar toits civilian counterparts.

The Marine on patrol stores his po- |
sition in a Magellan geopositioning
satellite (GPS) receiver, identifying it
as "RIDGE 47," along with a specific
map reference or datum—world geo-
detic survey 84, for example—for lat-
erinterservice coordination. He hauls
out a 2-ft, cable and plugs one end into
the right side of his GPS receiver,
nearly identical to those used by ree-
reational boaters. Magellan is located
in Monrovia, California. GPS receiv-
ers are also made by Trimble Naviga-
tion Litd. of Sunnyvale, California, for
use in Desert Storm.

The other end of the cable goes into
the top of the computer, a portable
similar to a conventional laptop. The
differences: The military GPS iz accu-
rate to 50 fi., while the civilian ver-
sion only to 300 ft. The battlefield
computer is “hardened” to withstand
dust and moisture, temperature ex-
tremes, G-force shock and attempts
to breech security by reading its mag-
netic or radio-frequency emissions,

The Marine turns a switch on the
top right end of the computer. Its
LCD sereen comes to life and prompts
him for what kind of report he wishes
to make. He hits one of 10 function
keys to the left of the screen. The dis-
play becomes a forward observation
form, complete with blanks to fill in.

Ag other patrol members caleulate
the range and bearing from the dune
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tude information on the GPS screen
transfers to the computer sereen.

Marine Staff Sgt. Eric G. Motier
wrote to Magellan from Saudi Arabia; |
“Though we have only had [your] unit
for a short time, we quickly figured
out all of the unit's funetions which,
we might add, are nothing less than
incredible. . . . We have devised a
system which . . . enables us to gen-
erate firing data in a more timely
manner. . . . It is our belief that accu-
racy will be significantly enhanced.”

The Marine on forward patrol un-
plugs the cable from the GPS receiver
and attaches it to his pack radio,
switches the radio to data transmis-
sion and presses another function key
on the computer. The patrol’s obser-
vations are encoded by the computer
and transmitted in the 420- to 450-
megahertz band by the radio as high-
speed, hybrid pseudo-noise phase
modulated, frequency-hopping sig-
nals, a technology called spread-spec-
trum that is reportedly impossible
either to intercept or to jam. Re-
ceived on a combat net radio at battal-
ion headquarters miles to the south,
the signal is unserambled, then decod- |
ed and posted as new data on a com-
puter local area network (LAN).

Lt. Col. Larry L. Sims, head of
technical services for the Marine
Corps Central Design and Program-
ming Activity in Quantico, Virginia,
told Government Computer News
that Desert Storm is the first time the
Marines have used LANsin “an oper-
ational commitment."” Sims estimated
some 200 networks link more than
1000 mierocomputers in the Saudi
Arabian desert.

Tim Greer, retired Marine captain
who helped design the system, told
PorULAR MECHANICS that the Ma-
rines “have to be very mobile and
their equipment must have quick set-
up." Greeris now national sales devel-
opment director for Banyan Systems,
Ine., of Westboro, Massachusetts,
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makerof the Vines network operating
software used by the Marines. One at-
tribute of Vines is its ability to recog-
nize a computer device or user upon
hookup anywhere in the Marine
Corps worldwide data network.

At headquarters

Data from the frontline observers is
called up by a Desert Storm head-
quarters desktop computer. Software
skews the geoposition data by the
range and bearing from the dune to
yield the exact Iraqi position. The
battalion desktop computers are
Hewlett-Packard machines, hard-
ened and repackaged as transporta-
bles by Miltope Corp. of Melville,
Long Island, a supplier of classified
computer products little known out-
side military cireles,

A battalion commander brings his
laptop computer into the HQ tent,
plugs into the LAN using an off-the-
shelf adapter and reviews the obsery-
ers’ data. He decides torelay the Iragi
position to the Air Force and Army,
to the Desert Storm Coalition's Coor-
dination, Communieation and Inte-
gration Center in Riyadh, and to his
division headquarters. He issues a
command from his laptop, sending the
information by high-frequency radio
to his division, to Tactical Army Com-
mand and Control System (TACCS)
LANs and to the Forward Area Air
Defense Command, Control and In-
telligence system,

The newest version of the Army's
TACCS runs on readily available
Unisys commercial workstation com-
puters with Intel 80386 central
processing chips. With some of its
planes equipped to receive Joint Tae-
tical Information Distribution Sys-
tem Data, the Marine observers’
information can be relayed directly to
pilots to eall in an airstrike. The entire
process can be accomplished in mere
seconds, when necessary,

Saving lives

Mot only has PC technology helped
fight the war, it also is helping save
lives on the frontline. The Army field
hospitals are managed with Unisys
PCs running the Theater Army Medi-
cal Management Information Sys-
tem. TAMMIS accounts for medieal
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supplies and identifies casualties.

Furthermore, forward observation
platoons such as one at the Kuwaiti
border may be the most at risk in the
event of chemical attack. Microme-
dex, Ine., of Denver, Colorado, a sub-
sidiary of Mead Data Central of
Dayton, Ohio, has donated copies of
its CD-ROM clinical information and
toxicology databases to all military
branches. The CD-ROMs are the
same used with small computers in
1. 8. hospitals, another example of fa-
miliar technology in Desert Storm.

In the field, CD-ROMs can be used
to diffuse land mines or obtain speeifi-
cations for specific types of weaponry
soldiers may face. One CD-ROM can
store more than a half-billion bits of
data. An entire Jane's weapons cata-

This device pinpoints a soldier's exact location using satellites in space.

log as well as thousands of maps can
be stored on a single disk. CD-ROM
disks are the same size as those used |
to play music on home CD players. Z
Just how many computers are be-
ing used in Desert Storm? The exact
number may be classified, but pub- |
lished reports do show how extensive-
ly the armed services rely on com-
puters. One company, Compuadd
Corp. of Austin, Texas, delivered
1300 desktop computers and laser
printers, 350 laptops and 10 fully con-
figured LANs to Desert Storm just
prior toJanuary 15. The lagtops were
equipped with 40-megabyte hard
disks which can store the equivalent
of 20,000 pages of typewritten text.
The war with Iraq is one that is heavi-
ly dependent an computers. ™
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#61 SAVE ON YOUR UTILITY BILLS

Make a big difference in your year-round comfort
and your utility bitls! Laarn how easy it is to seal av-
ery crack and gap in your home's exterior in an
easy-to-read, illustrated brochure frem MACCO,
the Makers of Liguid Nails. New Do-1t-Yoursaler's
Guside to Exterior Caulking. Free

882 BIDDEGRADABLE WODD STRIPPERS
Creative Technologies Group, Inc. offers the first
paint and varnish removers that are truly safe and
effective. Woodfinisher's Pride™ Stripping Gels
contain no methylene chioride or other hazardous
ingredients and are completaly biodegradable.
This makes Woodfinisher's Pride™ safe for the
user and the anvironment and they workin 30 min-
utes. Free information

883 MOBILE CAR WASH

Learn how you can start your own business niche
of on-site car washing. Express Wash Inc. has de-
veloped a portable, seif-sufficient mobile car wash
system that fits neatty into a hatchback, stationwa-
gon or small pickup, thus making parking lots ev-
enywhere accessible. Frae information

B84 CONTROL WATER WEEDS

The Water Weadar™ Harvaster works just like a
hedge trimmer under water. It cuts a four foot
swath, and can be operated from a boat, dock, or
shoreling. Pertect for watartront property cwners,
fishermen, or boaters. Free brochure

B85 INSTANT CONCRETE

Nomix™ PostSet Instant Post Hole Concrete takes
the tima and mess out of working with ali-day set-
ting concrete. This quick-setting concreta needs
o mdxing and no tooks. Brochure explans all. Free

BB6 WINDDW COVERING GUIDE
16-page full-color bookiet, ""Selecting The Right
Window Covering” familiarizes you with window
covaring methods, information included on interi-
or and exterior treatments and where to find them.
From Fhifer Wire Products. Free

B8T 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-
tion 48 times a second to clean teeth nearly plague
fre every time you use it. Free brochure

888 NEW HIGH TECH KNIFE SHARPENER. . .
Sharpens the antire length of kifchan knives, pock-
gt knives, fillat knives, and most hunting knives.
The Chef's Choice® professional Medel #110ina
three stage sharpener utilizing diamonds as the
abrasive and magnets that hold the blade at the
precise sharpening angle. Color brochure, sharp-
ening booklet and where to buy, from Edgecraft.
Free

889 CAPTURING THE LIGHT

Let Velux-America, leader in roof windows and
skylights, show you how easy it is to capture more
natural light and provide better ventilation for your
home. Full-color brochure gives you all the infor-
mation you need for your home building 2nd re-
modeling plans. Fres

#90 FINISHING TOUCHES

Tips on Wood Finishing 30-page brochure includes

details on beautifying and protecting new wood,

plus restoration techniques for old wood. Many

wood projects are outlined step-by-step with over

;:&D photographs plus color charts from Minwax Co.
fee

891 OUTDOOR POWER

Homedite® offers its 55-page catalog, Everything
You Need To Get The Job Done Right. Over 100
outdoor power products, from walk and riding
mowers to blowers, line trimmers, tillars, chain
SAWS, PUMpS, generators, Pressure washers,
space heaters and snow throwers. Frae

#92 RECHARGEABLE BATTERIES

The Millennium Taking Charge Consumer Booklet
is full of interesting facts about rechargeable bat-
teries from the car and storage, how they can save
youmoney, and why using them is an environmen-
tally smart decision. The booklat also offers up to
£15.00 of Millennium rebate coupons, §4.95

893 HOBBYIST CATALDG

Edmund Scientific’'s 112 page calalog containg
over 3,200 products for the hobbyist, gadgeteer,
and educator-featuring telescopes, weather in-
struments, fiber optics, magnifiers, high-tech sci-
ence toys, plus many items suitable for science-
fair projects. Free

894 LIFETIME FINISH

Liquid Glass Enterprises, Inc. provdly announces
3 new products-Liquid Glass Pre-Cleaner, Con-
noisseur's Choice Cleanar with Mink Oil, and Wash
Concentrate-to complete ite ling of high tech ap-
pearance chemicals for automotive, marine, air-
cratt, and household uses. B-page brochure,
sample pack kit, and ordering information. §1.00

885 HOW TO FINISH WOOD

Color brochure features comprehensive, step-by-
step directions for wood finishing with WATCO
Danish Qil Finishes. Highlights include: color
chart, finishing tips and trouble shooting sugges-
tions, Free
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Earn As Much
As You Need.

My Mame Is John Chriswell and If someone had told me two
g?ars ago | would Pioneer a New Money-Making Program that can
ing you an income of up to $4,000 dollars a week, | would have

never belleved them.
Eam U
Then

Make u

Start and S
you need $2,
made $2,000 stop the

Last year | engaged my “Mon
over a six month period and took in:
$25,500 in 31 days
$52,040 in 53 days
$£1068,355 In 87 days
That's over $180,000.00 in six month's time.
Mot bad for someona with No formal education
or spacial trainin
Ok, What Is The gﬂ:ﬂ
it is NOT a Chaln Letter Schame!

Or any of thal nonsanse.

It has NOTHING to do with buying or selling
Aeal Estats, thera |58 NO door fo door or
telaphone selling. Thers is NO Gambling or
“Luck" Involved.

| am speaking of a new career that can
change your life_ "'l know |t ehangad mine." |t's a
MNow way lo make a lot of manay, that practically
anyong can start from his or her own home work-
ing part time anly if you like, and tha bast part is,
you DONT have o give up your present job to
slart it, bul in two monih's time I'll bel you will
want io,

To $4,000 One Week
ake Three Weeks Off!
Make up to $2,000 A Week; Weekends Only!
tn $3,000 A Week; Evenings Only!
ﬁ.rngrlm when ever you need money. When
put the program into operation. When you have
ram. It's that simple.
-Making

Let ma explain my Rags to Riches story.

| stumbled upon this New Money-Making Pro-
gram by accident while doing research &t the
Library of Congress.

Saveral Millionaires residing in California and
Mew York City had put together a Fantastic pro-
gram for making money in Large amounis,
quickly, but tha hitch was you had to have Big
bucks io starl the program.”That left me out.”

| took the information | had found home with
mea and after months of work | developed a way
to eliminate the large capital Investment. A step
the millicnaires ovar looked. | parfected my
“Money-Making Program" Into a profitable plan,
one that could be engaged with a small invest-
ment and could start bringing in up to $25,000 a
maonth for as long as you care to apply IL

Eamn Up To $25,000 One Month
Then Take Two Months Off.

It Has Absolutaly NOTHING To Do With The
Stock Market or any Form of Gambling,

It s a “Monay-Making Program™ that has a
proven track record and It Is very profitable.

| showad a man in Mew York City, how il
works, he now applles the program fives times a
year, making over $5000 dollars sach tima he
engages il. ($25,000 A Year Part Time)

It Is: Mot A Pyramid Game!
| wouldn't Insult your Intelligenc
Remember, i Is tly Legal!

Mo, It has nothing o do with working for so-
maone else. It is Your Business and all the
monay you make is yours to keap, It is NOT a
Pyramid Schems or any ol those “envelope-
stuffing businessea"” you read 5o much about. it
Is a lagltimate Business that can produce up to
$25,000 a MONTH If you apply the program |'ve
developed and, most imporiant, it does Not re-
gulrn a8 College Education or any Speclalized

usiness Knowledge to get started.

Start The Program Part-Time!

| realize you are skeplical al this point and

rogram™ FOUR times
you have a perfect right to be. | know in the pasl,
you hawe probably been expossd to money-
making plans, bul whan you tried to put tham in-
to cperation you found ocut you were EITHER
working for someons alse or you would have o
Invest several thousand dollers to starl them.
Let ma assure you by saying:

This Business is entiraly yours!
It's Easy to Oparate, It's Uncomplicated! All the
money you make is yours 1o keap, and it can ba
wsasily started from your own homa; part-time [
you like,

Easily Started From Your Own Home.

Lal me explain how wall it works:

| put my “money-making program” into opers-
tien ftour limes lastl year and deposiled
$1B80,000.00 in my checking account (My Cer-
titled Public Account, in Vienna, Virginla has my
financial statements in his office o prove It}
Last manth, to prove to you again how wall It
works, | deposited $1.900 in crisp $100 dollar
bllls im my checking account, NOT over several
weeks of days, bul the whole One Thousand
Nine Hundred Dollars in OME Day. (The Prasi.
dent of my bank has my checking accouni
records in his office to prove L)

Testimonisln

| would ba more than happy 1o provide you wilh Hun-
drefs of tastimoniale, if | had tham
Butl, | don'l.

| would be lying to you if | told you | did

Up ta this point, only & handful of paople in America
have pul my program into operation. Hene 8 whal 8 few
Iriands and family memiars have 1o say aboul it

B4,000 | Twa 'Weaka!
"When you called ma & few months ago and told me of
your monsy-making program, | thought you wade somes
kind of Nwl. | agmit, | have known you fof over ten years.
But, when you asked ma 1o send you 520 For Information
aboul @ new program hat would bring in over 325,000 In
the nexi 30 days, that was asking a little too much of our
Iriendship, WOW! Am | giad | did. You ware right! |
didn’t do as well as you, but as you kndw | have ssveral
kids under mr feat gvery time 1 lurn around. | mada
$4 870,00 the first manth snd | could have saslly doubl-
od that if | had pul in momne lima.™
R.E, Greal Falls, Virginia
You Wemn'l Kidding

"When you told me aboul your progrem program |
thought il was jusl one of Ihose i Rich Quick
Behames, | Was ! Plsass acoepl my apologles, 11
has changed my life. Today, | have money In the bank
for & change and | have |ust finished remodeling my
home 1o the tune of sevecal thousand dollam which |
would have never been able to do withoul your

program.”™
M.H., Sterding, Virginia
I'm Impressad!
"Ll ma lavel with you, | sent you my check for 320 In
deapatation. | thought what can | loss, since you
wouldn'l cagh my check for thirly days aryway. | was
right, Yodsr plan was delivered to me today and | am (m-
pressed. [t 8 truly worth the twenly bucks and | can'l
wiall fo gel staried.”
Mr, RG.5., Mew York, N.Y,

| Won't Sall It To Everyona!

1 am noi going to st here and tell you thal my con-
fidantial money making ideas are offared 10 anyone who
pends in $20.

ars HOT! | won't sell it 1o anyone residing oul-
side of tha United States of Amenica, | am tined
img Mew American |deas being copled by othar coun-

trims and ihen put into operation on such a mass scale
hal no one can make a dime. | pul oo much lime into
daveloping this one 1o see 1hal happen, In facl, while |
am on tha subject. | would appreciata it if you keep it a
Secret from your friendes, neighbors and leliow office
workars, 11 i jus! 158 valuable 1o pass around for free

Order Today! Take A FREE Look!

You've got nothing to lose and everything to
gain. There Is NO RISK on 'Fuw pari, becauss |
won'l cash your $20 check for 30 days AFTER |
have mailed the materials 1o you.

That's Guarantesd In Writing!

100% Money Back Guarantee!

It far any reason, at any time durning the first
year, you're not satisfled —|usi return the
materials— and I'll promptly refund your $20
dollars in full. No Questions Asked!

100% Guaranteed!

Don't Pay for it Now!
Postdate Your Check for 30 Days!

| invita you to place your order this way:
POSTDATE YOUR 3520 CHECK FOR 30 DAYS
FROM NOW. That way no one can cash it for a
full 30 days. That will give you planty of tima to
receive the malerials, look over the program and
find out how it works. | can't cash your check or
monay-ordar for thirty days AFTER | have sani
you the Monay-Making Program. Use the infor-
mation and pul the easy step-by-siep program
imo action, for that period, and I you ara nol
satisfied just mall the materials back and | will
return your samea check UNCASHED.
Or you can call Toll Fres and Charge it
1-800-850-0300 Ext. 218
Chargs your order to; American Exprass, Mastercard or
Wisa 24 hours a day. T days a woak. Nole: Qperators can
only takas orders. Any gquestions please call
TO3-450-4374. Thank You

ALL ORDERS ARE MAILED |

THE SAME DAY.
- John Chriswell 98]

r [Rp—— = (1] E.Iﬂ"-l Gl'dﬂl' Form e s e -1
Jahn Chrigwall
22455 Davia Drive
Dept. PM-28, P.O. Box 139 I
Sterling, Virginia 22170 |
|

|
|
I
|
I YEE ! plaass AUSH ma my copy af |
| your Money-Making Program titied: “$25,000 |
I Dallars For A Few Hours Work Dossn't Ssem |
| Falrl™ only with the understanding that you
will Not deposit my check or money-order far
: Eﬁ?i.“ﬂ”mr you have 'nI'lnllm:l the Money- :
ng Program to me. If | am not complata-
| ly satistied, for any reason, | may simply |
| retum the materials, and you will refurn my |
I f::ﬁ?yu;ncll?r:ﬂ On that basis here Is my |
1 ;
|
|
|
I
|
|

Mama

Addrass

City
State Zip




NordicTrack imvents NordicRow TBX

Advancing the scm:e of total-body fitness.

Dowble-flywhee! resistance
for separate spper-and
fwer-hody

sefrings.

Adjustable foot pad offers wo
Sertings and moves with vou ax voul exercise,

Un:;,rm' Back Siress Management
System supporis lower hack

and fTexes to redice
SITERS.

)

Adljusrahle
incline for
worrkoul
VELFIECE,

There’s never been a rowing machine this safe or effective.

Safer than other rowers.

The revolutionary Back Stress Management
System supports your back and protects it
from injury. A patented system splits
resistance between your arms and legs so
muscles and joints aren’t over-stressed. And
its smooth, efficient workout makes
NordicRow TBX the safest aerobic workout
you can get sitting down,

Try NordicRow TBX in your own home
I'ur M days with no risk or obligation!

FREE \ lDlt(_) E:;::i'til RE CALL

Or wrile: NordicTrack, A CML Company 141 Jonathan Bbwd, N., Depl 75801, Chaska, MN 55318

More effective than ordinary exercisers.
Unlike treadmills, stairclimbers and
stationary bikes that only exercise your lower
body, NordicRow TBX tones and strength-
ens all the major muscles in both your upper
and lower body. You'll bum more calones
with NordicRow TBX in less time, Get two
workouts in one machine with total-body
fitness from NordicTrack.

NordicRow T IR X
e o o P

1-800-468-4491 55

BEST BUY'

FOVR Biuaorreall, Tk
For 0% Diam,
Spinl Show Kt £
(his 78" b B'1°) B

Call or write lor our fres 20 poge bmm
color photographs of customer instollafions:
THE IRCIN SHOP Daspt Pragy
B 547, £00 |_l't.-l:":| Ffm::t Broomaoll, FA 18008
EAA- 7100
Hew! mmnlluuhmut I.wuhm Iy

P L DA | Wa-5T04 Soromota, FL (B3 ¥E3 4T

Hougtos T} 2

THE IRON SHOP

MAMNUFACTURERS

TH0.OfAR _'.-.--\.1- L (708 9829010

CHARLIE BATTERY | Continued frome page 251

display information from all the ra-
dars in the battalion. ICC crew mem-
bers ean thus tell the batteries how to
work in coneert with each other and
with other air defense assets, such as
fighter planes.

Mobile village

In the ever-shifting context of war,
the ability to move is as eritical as the
ability to fight. Charlie Battery keeps
this in mind. “We could get an order,
be off site, and on to another site ina
matter of hours,” Groome says.
While earlier armies may have
marched on their stomachs, this unit
is immaobile without its fleet of trucks.
In a tent bearing the sign “Motor
Pool, No Coneheads Allowed,"” the jo-
vial Sgt. 1st Class Rosa Gamboa copes
with the daily challenges of kee mg
heavy equipment running in the a
sive sands of Saudi Arabia. CGIIIE*
heads are what she and her mechanics
jokingly call the missile specialists,
because of an alleged similarity be-
tween their heads and the empty ra-
domes of the Patriots, “Sometimes
the:.r’re very irrational,” she chuckles,
ighest on her list of concerns are
the EMTTs, or Heavy Expanded
Mobility Tactical Trucks. These 10-
ton, 8-wheel-drive prime movers pull
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the battery’s radar and launcher trail-
ers. “We have to maintain them ina
high state of readiness, because if the
vihicle goes down, the whole system
ﬁu-es down,” Gamboa says. The sand
Erher mechanics working steadi-
filters and oil are expended ata
prudlgmus rate, and rear main seals

regularly spring leaks.

An Arabian night

The day wears on, then darkness falls
over the desert with tropical sudden-
ness, bringing a chill to the air. Sol-
diers drift by the mess trailer in ones
and twos to pick up a meal of spaghet-
ti, chicken patties, corn, gravy and
mashed potatoes, dished out of heated
marmite containers. Those not eating
at their posts head over to the ready
tent, where they sit at a folding table
and on cota.

They are too tired to talk. By 8 pm,
those few not needed to run or gu.ard
the battery are asleep, their boot
still on and their camouflaged parkas
zipped against the cold. A puttering
diesel burner in the middle of the tent
gives off more smoke than heat,

A little before midnight, Sgt. Sat-
terfield bursts through the flap.
Beaming widely, he seems to be the
kind of sergeant who enjoys waking

people up. “You better get on up,
damn it,"" he bellows. *“It's New
Year's. Take one of these damn beers
and suck on it for a while.” The beers
are nonaleoholie, but with Saudi Ara-
bia's striet Islamie laws, they're the
best available. Then he speaks more
gently. “Don't get homesick. Come on
now, Got to sit on up now, you only got
a few more minutes."

This ig a hell of a way to spend New
Year's Eve—waiting for a war to
start in a cold and barren desert
10,000 miles from home. Sandisa
of everything, saturating the clothes,
stinging the eyes and caking up on
teeth, But through a combination of
cussedness, cohesion and hope, these
people bear up well. All I spoke to
shared one idea: Let's do our job, so
we can get the hell home.

We left Charlie Battery on .Ianuari.:
1. As we go to press, the war wit
Iraq is just three weeks old, and no
one can say what the next weeks and
maonths will bring. But the Patriot, an
untested weapon -:harEEd with the
unprecedented task of shooting down
ballistic missiles in midflight, has al-
ready acquitted itself splendidly—
and so0 have the men and women who
call themselves Guardians of the
Flame. ™
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AUTOMOBILES

NEW CARS

instrument panels are smartly
dezsigned. The preenhouses have been
enlarged, improving driver sightlines
as well as ease of entry/exit. A driv-
er's airbag is now standad, a passen-
ger-side system optional,

The lndder-style chussiz and body-
im-frame construction are famibar,
but the road manners of these new
cars is another story. Smooth and
surefooted, their handling is precise
and far more responsive than the roll
and H'l..illiii".-'l. ||r-l,|'||-ir' E~1'|-1|r'1,'1~,-1.-||r'.-,

New front spindles, with 5.5” of
caster and a new direct-link front an-
tiroll bar, which now mounts the front
spindle dirvectly to the bar itself, pro-
vide exeellent control of body roll and
much better steering response,

Both front and rear suspension sys-
tems received revised spring and
shock absorber rates, and 4 rear anti-
roll by is now standard.

Big Car Lineup
® Ford may have lagged behind
Chevrolet with the redeszign of the
Crown Vietoria and Mercury Grand
Marquis, but judging by the cars that
finally emerged, Dearborn is baek on
top in the full-size sedan business.
With new shapes, a new engine,
larger interiors and thoroughly re-
vised suspension systems, Ford's old
boats have become totally modern.
The new boidy designs reflect con-
siderable effort to make both models
more aerodynamic while simulta
neously enhancing interior space. A
steeper windshield rake, flush-
mounted glass, low-protrusion door
handles and low-tdrag mirrors all con-
tribute to a more contemporary look,
Interiors are larger, cleaner in de-
sign and far more comfortable. The

Ford Revitalizes ‘
|
|
|

| Mew Crawn Vic (top] and Grand Marguis [above | offer conservative but contemporary look.

The hardware list reads like the or-
der sheet for a Mustang: 4-whes] dise
brakes with an ABS option, speed-
sensitive variable-assist power steer-
ing, a4 20-gallon fuel tank, and an
instrument elugter with il pressure,
voltmeter and water temp gauges,

Underhood appearance is high-
lighted by map-routed wiring with
highly detailed wire saddles and coal-
ant hose layout,

Forall this sophistication, though,
it's Fard's all-new 4,6-lter sohe 19)-
hp (210-hp with the optional dual ex-
huust svstem) VS that really pushes
the new cars to the front of their class,
smaooth, quiet, powerful and fuel effi-
ctent, the new engine mates to Ford's
d=speed automutic, which adds the fi-
nal pineh of refinement.

Comparing previous models with
the new provides u sharp contrast in
design then versus design now. The
older models, though still serving
well, were "Gls-think vehicles.

The 19692 Ford Crown Vietoria and
Mercury Grand Marquis are no longer
aimed at the retirement end of the
market. They're intended for the buy-
er wha's ready to step up from a Ford
Taurus or Mercury Sable,

It's rare for a manufacturer to rede-
sign its buyers, as well as its cars. It's
rarer still for a manufacturer to do it
this well. —Rick Titees

[} .I“.I- CHICTRl T T R Tl e
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P L LLSTRATICN By RO CARBCINI

NEW CARS (Continued from page 127)

e T s

BMW Launches

New 3-Series

BMW kicked off 1991 by introducing a

pair of entries: the 318i and 318is, new

model numbers in a smooth redesign

of the entire 3-series lineup. As BMW

entry-level cars, they're priced ag-

gresswely against several models
rom Japan that have invaded tradi-

tional BMW territory.

The starting point is a completely
new dohe 16-valve 1.8-liter Four,
which shares much of its technology
with the new 5-series 2.5-liter
straight-Six and the V12 in the 750iL.
and 850i.

The new powerplant pumps out a
healthy 134 hp, and a willingness to
rev right up to the red numbers on the

MNew BMW 3-serles styling echoes the lines of the recently Introduced 5-series cars—

smoother, more aggressive and more

familiar BAMW aircraft cockpit look. New 3181 and 318k models will be offered only with
S-rpeed manual trarsmissions, underscoring emphasis on high-performance image.

tach. This kind of performance is
bound to bring a smile to Bimmer-
philes who cut their teeth on 2002s
and Bavarias.

Emphasizing BMW's commitment
to market these models as perform-
ance cars is the absence of an auto-
matic transmission in the 318 order
book. (Think about it—even a
Porsche 911 or Mazda Miata can be
had with an automatic nowadays.)

To provide competition in the show-
room as well as on the street, BMW
has priced the base 4-door 318i at just
under 20 grand, which is intended to

Infiniti G20

@ Engineers are managing to extract
more and more power and efficiency
from smaller-displacement engines
—without resorting to the additional
complexities that go with turbocharg-
ing. One example can be found in the
cylinder head of the _
new Infiniti G20 18-
valve inline 2.0-liter
Four.

The 4-valve con-
cept is hardly new,
but manufacturers
are coming up with
new ways 1o oparate
the valves, and Nis-
san’'s G20 engine
embodies an inter-
esling example of this
technology.

Even with over-
head cams, there still
has to be room in the
cylinder head casting for amenities like
hydraulic lifters and intake poris. In the
G20, Nissan engineers use a single
cam lobe pressing on a single split
rocker, one end of which fulcrums offa

Engine Tech

stationary hydraulic adjuster/lifter.

By using a single lifter for two valves,
there's room for the intake ports o go
to either side of the lifter's cavity in the
cylinder head.

This raises a question: Why not jusl

2 ___ putthe rocker and ad-
juster on the other
side? Two reasons:
First, the spark plug
has to go some-
whaera, Second, sim-
ply raising the whole
valvetrain would
make the engine
taller—too tall for
packaging under to-
day's lower hood-
lines.

The end result is a
straighter shot 1o the
intake valve from the
manifold. The bene-
fits are improved airflow and more
power without aggressive cam timing
orincreased displacement, both of
which are employed at the cost of poor-
er mileage and emissions. —M.A

ity efficlent. New instrument panel has

lure buyers who've been straying into
Acura, Infiniti and Lexus show-
rooms. That makes it the least-expen-
sive BMW in years. And it's no loss-
leader stripper, either—every BMW
comes with antilock brakes, good
sound systems, driver's-side airbags,
w'e and central locking.

The 2-door 318is comes standard
with alloy wheels, front and rear
gpoilers, and torso-grabbing front
geats to announce its sporting inten-
tions. Considerable driving experi-
ence in these models confirms first-
glance impressions—0-60 times are
well under 10 seconds, and the trans-
mission, brakes and suspension are
more than up to the demands of an af-
ternoon of carving up country roads.

Although the 5-series cars get the
aforementioned 24-valve Six, the var-
ious iterations of the 325 still retain
the older 2.5-liter sohe engine, rated
at 168 hp. Available in both 2- and 4-
door versions, the 6-cylinder cars are
available with either Getrag 5-speeds
or ZF 4-speed automatics.

Also propelled by the straight-Six
is the 4wd 325ix. At a cost of $5500
over 2wd, the ix provides all-weather
traction and a BMW logo ski rack as
standard equipment. Also standard is
a viseous-couple limited-slip for the
center and rear differentials,

And when summer rolls around,
there's the popular 325i convertible,
one of BMW's most persistent strong
sellers.

For seriously serious enthusiasts,
there's the M3, virtually handbuilt by
the Motorsports department, and
largely unchanged for "91. Its 192-hp
2.3-liter 16-valve engine has little in
common with the new 1.8, and neither
does its near-$36,000 price tag.

—Mike Allen

{ Please turn fo page 130)
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Now! Cash in on emergency shortages of

qualified people in 4 fast-growing fields.
FREE OPPORTUNITY KITS tell you how...

There's no obligation or cost to find out how to start
your own profitable full—or part-time business— with
little investment and zero risk! What do small-engine
repair technidans, upholsterers, locksmiths and saw-and-
tool sharpeners have in common? There are not nearly
enough of them to keep up with the demand!

Take locksmiths, for example. Did you know that there is
only one qualified locksmith for every 17,000 people in

Small Engine Service and Repair
There are 65 million small engines in use today — but
very few people qualified to service them. This is one of

America's fastest
growing indus-

| tries, and with

|| Foley-Belsaw

B training you get

the akiﬁ’s- b E:_ih in

| onit! People will
pay you top dollar
to service their
lawnmowiers,
tillers, edgers...
the list 15 almost

p—
Au
It is estimated that

there are more than

401,950,000 pieces of

furniture in America

that need re-covering

and repair every five to

ten years. Take this

course and you can

become one of the few

craftsmen that indi-

viduals and companies

seek out to restyle and

upholster these pieces,

In no time you'll be

making big profits upholstering, rebuilding and restyling
chairs, sofas, love seats, automobile seat covers...any
piece of farmiture!

Ehﬂfste

NO EXPERIENCE NEEDED — SHORTCUT TRAIN-
ING HELPS YOU TO LEARN QUICKLY AT HOME

Foley-Belsaw’s unique “hands-on” training approach makes
learning easy. You gain skills quickly in your spare time at home
— and you earn cash while you learn. Plus, vou get “extras”
other courses don't offer—like a 100% money-back guarantee..
all the professional tools and equipment you need at no
additional cost and step-by-step instructions on how to start your
business. And all graduates receive the handsome Foley-Belsaw l
Institute Diploma, a symbaol of achievement that's respected
worldwide.

S dtd 87,000 part time.. I Hrink [ showeld make abowt 20,000 a
year the way | have i playned.”
Gene Marvin ] .
Shickshinny, PA SINCE 1926

L------------------*

I O Small Enginc Service

I 1 Locksmithing, Dept. 11961

America? The shortage of qualified practitioners in these
four trades is creating inflated prices and big profits for
those few who have the skills to take on these kinds of
work.

Now you can be among the lucky few. Foley-Belsaw
has four easy ways to get you started in these lucrative

fields — there's no better time to launch your own money-

making business!

Take your pick from four profitable businesses!

Mever before have
opportunities been so
great for qualified
locksmiths, With
crime zooming, the
lock and key business
has multiplied a
thousandfold. This
Foley-Belsaw course
gives you everything
you need o start
yvour own locksmith
business — including
a Pro Key Machine at no extra cost! The work's easy, the
money's good and the demand is skyrocketing,.

d Saw & Tool Sharpenin

Here's a product that will get you into a Business where
90¢ out of every dollar is cash profit! It's the Foley-Belsaw
Sharp-All. It's so easy to
use you can learn in an af-
ternoon. There is a big
demand for sharpening —
contractors, carpenters,
homeowners all need this
important service.. but
there are very few who
can provide it. This all-in-
one tool makes you one of
them. A complete manual
provides all the step-by-
step sharpening training
you'll ever need.

9 Locksmithing

Send for your FREE OPPORTUNITY KIT today!

Simply complete and return the coupon below:

Yes! Send me the following OPPORTUNITY KIT:
Check one FREE KIT only)

O Professional Saw
& Repair, Dept. 51956

IJ Upholstery. Dept. BO6ET
I understand there is no obligation and no salesman will ever call

o Mail to:

S Foley-Belsaw Institute
6301 Equitable Road

Eansas City MO 64120

1

City /Sate/ Lip

& Tool Sharpening. Dept, 20979

I S



DON'T BUY A CAR
BEFORE YOU CALL THIS NUMBER

If you're about to buy, sell, or trade a car, call the
Popular Mechanics Vehicle Pricing Service first.
We'll help you save money by giving you the

information you need to make your best decision.

Find Out The True Market Value. Our service
accounts for features specific to your car, includ-
ing mileage, and provides you with an accurate,
local market valuation,

Just A Phone Call Away, 7 Days A Week.* Using
your touch tone phone, you get the retail and
trade-in values on used cars. And on new cars,

we provide you with the Manufacturer's
Suggested Retail Price, dealer invoice, and a
complete printout of pricing and major options
—all the information you need to make your
best deal.

Most Every Make And Model. Foreign and
domestic plus selected trucks—from 1977
through 1991.

Let Popular Mechanics help you get the facts,
so you can make an informed decision when
you buy, sell, or trade—call us today!

*For used car valuations, call any day 9AM-2AM EST For new car estimates, call Monday through Friday, SAM-Midnight EST
Saturday 9AM-7PM. Not available in Afaska or Hawaii. Each calf costs $1 for the first minute and §195 for each additional minute
Charges will appear on your local phone bill. A typical call lasts 5 to 6 minutes

Mharucs 1

-900-446-4606
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NEW CARS | Continued from page 128)

r
Saab's New 2.2-16

® Responding to the challenge of V&
and V8 engines in the luxury car fiald,
Saab has renewed its 4-cylinder engines.

The new dohc 16-valve 2.3-liter en-
gine represents an extensive reengi-
neering of the old 2.0-liter. The stroke
has been stretched from 78mm lo
80mm, and counterrotating balance
shatts damp vibrations.

Saab's Direct Ignition system, with a
coll for each plug, is used on both the
normally aspirated and turbo versions,
yiglding 150 hp in the former (up from
130), 200 hp in the turbo (up from 160).

Honda Accord Wagon

If the question is how to expand sales
of the best-selling car in America, this
looks like a pretty good answer.

Honda startled the
American automo-
tive establishment
in 1988 when the |
Accord topped
U.S. sales charts
and underscored
that achievement
by selling even

more Accords last Accord wagon shares sedan platform. Honda also plans export sales.

year,

To Honda's product planners, it
seemed clear that an Accord station
wagon could only enhance this success
story. And here it is,

Designed in America and assem-
bled exclusively at Honda's plant in
Marysville, Ohio—a first for Honda
—the Accord wagon seems, in con-
cept, to be aimed squarely at Toyota's
suecessful Camry wagon.

Like the Accord sedans, Honda's
wagon is a little bigger than the
Camry—107.1-in. wheelbase, 186.0
in. overall length, 67.9 in. wide, 55.1
in. high, versus 102.4/183.1/67.4/54.5
for the Toyota. As is true of all Hon-
das, biggrer exterior dimensions mean
maore space ingide the vehicle,

The Accord wagon will come in two
flavors: LX and EX. Typical of
Honda, both offer impressive lists of
standard equipment, including air

conditioning, cruise control, power
door locks, power windows, power
mirrors and AM/FM/cassette sound
systems.,

A prineipal point of difference be- |
tween the two models lies under the
hood. The LX is powered by a 125-hp
2.2-liter sohe 16-valve Four, while the
EX version of the same engine makes
140 hp. There's no penalty for the ex-
tra power. EPA ratings are identical for
both engines—22 mpg city, 27 high-
way with a 5-speed, 20/26 automatic.

Consistent with the rest of the Ac-
cord family, the wagon is quiet and
mannerly on the road. The high level
of standard equipment is reflected in
the pricing, which starts at $17,300
for an LX with 5-speed manual trans-
mission and tops out at $19,800 for an
EX with 4-speed automatic.

—Tony Swan
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PRAPHOTOUY C WAN TUNE

With 190 hp and only 2518 pounds of car, the
W41 option on the Olds Cutlass Calais cre-
ates plentiful launch power. Injection system
tweaks account for most of the gain, 10 hp

Quad 4 Q-Shi

Oldsmobile was GM’s development
division for the 2.3-liter dohc 16-valve
Quad 4 engine, soit’s appropriate that
Olds is the source of Quad 4 perform-
ance enhancements.

The latest of these is at the core of
the new limited-edition W41 option in
the Calais 442 coupe. By massaging
the multiport fuel injection system,
Olds has mined another 10 hp out of
the high-output version of the Quard
4—190 hp versus 180. The torque rat-
ing remains the same at 160 ft.-1b,

To help make the most of the extra
muscle, the W41 package alzso in-
cludes a close-ratio fifth gear (it's 5-
speed only) and a 3.94:1 final drive,
in contrast to the stock 442 3.61:1.
There's also more contact patch, with
215/60R tires on 14-in. alloy wheels,

What all this adds up tois straight-
ahead performance that’s nothing
short of startling. In a test session at
Firebird Raceway in Phoenix, the
W41 Calais hit 60 mph in less than 7
seconds, and hustled through the
' quarter—mlle in 14.7 seconds at 4.7
mph—quick by anybody's elock.

For all its point A to point B verve,
the W41 Calais loses some of its charm
when it's time to turn the corner and
head for point C. Even with Oldsmo-
bile's stiffer FE3 suspension package,
there's a lot of body roll in hard cor-
nering, which translates as relentless
understeer and wheelspin on the in-
side front wheel.

A limited-slip differential and stiff-
er rear antiroll bar would help correct
these tendencies, and both are avail-
able through Oldsmobile's new Rock-
et Parts divizion.

Still, understeer or no understeer,
the W41 option puts the Calais 442 on
an equal footing with some pretty
pricey performance cars. The pack-
age, which includes the various 442
goodies, costs $2595. Added to the
price of a basic Calais coupe, it works
out to $14,000,

You just don't get much more bang
for vour buck.

POPULAR MECHANICS » APRIL 1951

4 morethan the standard high-output Quad 4.
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—Tony Swan

The American Dental Association says: “You have a 98% chance
of developing gum disease” and losing your smile!

STOP BLEEDING & ARREST
GUM DISEASE IN 30 DAYS!

Simply Use

The Dr. Woog®
PerioSystem

The 3-In-1
Home Professional

Periodontal System.

INSTEAD OF:
1) By Aud C
Toot

gl i
2 of
(ke
H g ond

Geneva, Switzerland — Revolutionary
Swiss methodology arrests bleeding and
gum disease in less than 30 days. Plus it
eliminates 97% of plaque. Proven by

over 150 university clinical tests, worldwide.

100,000 Satisfied
Customers Worldwide

[ir. P.G. Woog, Ph.D,, Toulouse University,
Inventor of the first electric toothbrush,
dljtnbul.eEN%E K. Squibb & Sons as the

BROXOD beginning in 1957.
Contributed to over 160 scientific papers,
riul than Inte

Yet only lhe yraulically-povwe e mﬂ

massages your gums, stimulating the
ﬁmcn.:i flow and eliminating disease,

“Arrests gum discase, stops hleeding guma
an fr”mu loss of teeth,” — Umiversity of

Califormia af San Franoiso

Safer than WaterPik'.
17,000 micro-droplets of water and air per
second are pulsed through the spaces
between your teeth, instaptly showering
away loosened plague and debris.

Easier than hand flossing.
Woog's 4 custom pericdontal attachments
and micro-fractionated action reach, clean
and massage where other D&.’stcms simply
can't ... even arpund orthodontics, brass or
chrome bridges, and partial dentures!

With nothing to lose and so much to

in, shouldn't rnu call or write today for a
isk FREE trial offer?

CCN Ine., 1| Research Park, Dept. BOSS
Chester, CT 06412- 1353, or call Tofl-Free,

1-800-677-5556
(in Canada 1-800-999-4744)

Yo will recese pour FREE Uerstal Cary Iegsrmmation withen T days
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CRUICHFIELD

Car & Home Stereo Guide

The Crutchfield catalog is a
complade sourcn of information and
“how-1a” advice on gquality stereas for
your car of home. Cwed 100 color
pages with full product descriptions,
exclusive comparison charts, helphul
lips, and a car sterea gusds o whal
fits in which cars. Discount pnoes on
guality brands like Kenwood,
Pionaer, Sony. and Bose, plus video
components and telephones, foo. $1

= e ATt e S el

2
The Phototrans:
80 Days From Seed fto Harvest

Doubie the favar and growth, and
anhance the nulrbonal guakty of your
harbes, spices and vegetablos
Guaramieed enviranmental control
will keap your Phototrens (ndoor
gardan in bloom, purifying your air
and producing indefinitety.

Brochure §3.00

PYRAPONIC INDUSTRIES,
P.O. Box 27809, Depi. PM-4C.
San DMego, CA 92198-1809
{B18) 451-BUDS

3

FREE Woodwarkers
Tool Catatog

Send ioday for your Free 72 page
Discount Woodwaorking Tools and
Supplies Catalog. You'll find the best
pricas for over 3,000 brand-name
products, Included are power iools
and accessones. hand ools, screws,
hardwane, wood componants, plans,
books, and much mora.

Trenethines FREE CATALOG

L -I.:Irn.'f'ri".-IrI
L
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Tufo

& PATEYEE PN (5
WUPLE U HRILA YT
T
COSPLUTEES

Tutail Oil Additive -
Slipperier Than Teflon!

S0 unigua, It's palenied. Spectacular
low friction and waar confirmad by
U.5. Governman! Lab. Next lima you
chango your oil, change if inlo a
patented engine treatmeni. Enjay fast
slarts, smooth oparation, battar
acceleration and knger engine life.
Lubrication is cur business!

Send for a free catalog or call
1-800-922-0075

Dick Cepek 1991 Catalog

Dhck Cepek is one of ihe world's
leading suppliers of off-road res,
whasgls, lights, suspansions, grilla
guards, winches, body lifis, running
boards, trueck bars, hitchas. and many
oiher accessones for 2 and 4WD
trucks or ATV 's. Regarded as the
“ON-Roader's Bible™, ths full color
calalog comes with a colorful
corduroy cap and two decals. $5.00

i AL

]
Send for more information

about this exciting new
advertising opportunity
appearing in the October
issue.

Or call:

Barbara Jones,

Direct Response Manager
at 212-649-3136




Home Security Checklist
HOME SECURITY Frae 14-page brochure describas
New Woodworking Tools! CHECKLIST /* fiowi 1o make your home maors

secure, Also contains Information an
Homewatchs 2000, an easy to install
wirglass alarm system which avoids
false alarms by using separate hea
and molion sensors, Both musl ba
detected before alarm sounds.
Wiraless and hard-wited accessonas
includa telephone dialer, panmater
syslem, glass break defectors and
bedside panic alarm.

Espion, Inc., 137 Califarmia Straat,
Merwion, MA 02158 = 1-800-548-T313

Gnzzly imports, Inc.'s new 1881
calalog otfers a huge selection of
woodworkang and matalworking
machines, tools, and accessores at
supar low prices. Alss check out the
mary hard-to-find specialty items.

For your FREE catalog, call
1-B00-541-5537 Wast of tha
Mississippd and 1-800-523-4777
East of ihe Mississippl.

9 10

The easiest, most risk-free
way to buy the right stereo

components.

lacerien Fanmls & Sopphe
Wa make loudspoakers and mus I'Irls: ::::m: & Hui Fh-;:: m:ﬁﬁw .
systams designed by Henry Klass ag
(founder of AR, KLH & Advent), and
wia sall them direct from our U5,
factory. We aiso sell componants
trom brands like Pionaer & Philips.

Mill Supply's 176 page, 1991 catalog
features parts 1o ropair rust and

> 2 ,_ '— collision gamage on most cars, vans
-~ \‘, ih, and pick-ups. Includes large selaction

1
|
|
I
l

l
r

For a freo calnlog, sxper advice and L= ok | ol &h ins. Most rarts:orers
factory-direct savings, call toll-free — - = and | [eimion www“ by "_"h_m
365 days a year, g
A0-day money-back guarantae. e M Wil Supply, Inc,,
Cambridge SoundWaorks - 3241 Superiar Avenus
1-800-AKA-HIFI (BD0-252-4434) Claveland, Ohio 44114

1 12

Kites of All Kinds
Eestwood's Specialty Auto
Today's kitas ane mote fun than aver Restoration TOOL Catalogs:
betore. Steer an acrobatic stuni kite
through loops, spins, and dives. O
relax with an sasy-fiying dalta,
parahoil, box or diamond kite. There
are sven fying sharks and birds, kite
kits, windsocks, hot air ballons, and
accessones. Write or call for your
fresa color catalog today.

See tools you never knew exsted In
Eastwond's 118 pagas color
catalogs. Leam about specialty
wealders, sandblasters, bulfing kifs,
rust remowers, paint supplies, body
soider, tech articles and kots more!
FREE OME YEAR SUBSCRIPTION,
UP TO TEN ISSUES! We know you'll

Color the Sky, Dapt. M3 be satisfiad - 30-Day-Maney-Back
{ig 221 Yohao Drive Guarantea On All Eastwood
. Anohka, MN 55303 Products. Aestore your car with
1-BO0-658-KITE Eastwood. §2.00
sy -2 R RNy mumm':mwlﬂﬂmmun---------1
Popular Mechanics - Catalog Mart 4/91 This Coupon Expires June 30, 1991, |
Baox 1718, Sandusky, Ohio 44870 |
Piease see thal | receive the items checked below: Total money for priced item § _ |
1. O 100 65 [0 $9.00 9. O Free Service Charge § $1.00 |
2. [ s3.00 6. [ Free 10. (] %400 Total money enclosed §
3. [ Free 7. [ Free 11. (] Free Total items requested
4. [ Free 8. [ Free 12. [ $2.00

MName Pleasa Prial)

3

State Zip Code

[Phaase sand cash, chick of moniey orter made oul 1o POPULAR MECHANICS Mo stamps. pleasa)

arganization making the offer. Each company mails the material directly. Your order will be on its way to you within 90 days.
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Note: Popular Mechanics processes your requests for the above information and forwards these inquiries to the t
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LEARN VCR
CLEANING/MAINTENANCE/REPAIR

EARN UP TO $1000 A WEEK, WORKING
PART TIME FROM YOUR OWN HOME!

IF you are abdle 1o work with comman small hand |
tools. .

IF you pasma average mechanical abiity, and have a
VCR on which o practice and learn. . . than we can
teach YOU VCR maintanance and rupllr!

FACT: up 1o 80% af ALL VCA mattunctons ame dus to
simple MECHANICAL or ELECTRO-MECHANICAL
breakdowns!

FACT: Over 77 millian VCRs in uss today nationwide!
Ammﬁh’t—ﬂ needs Service or repalr every 12 1o 18
manths

Vigjo's 400 PAGE TRAINING MANUAL (over 500 pho-
tos gnd illusirations) and AWARD-WINNING VIDED
TRAINING TAPE reveals the SECRETS of VOR mainte-
nance and repair—'‘real world” information that s
HOT avallzbie elsewhare!

Also ncludes all the info you'll need regarding the
BUSINESS-5IDE of running a successiul service
operation!

FREE INFORMATION
CALL TOLL-FREE 1-800-537-0589
Or write la: Vigjo Pubkeations
5329 Fountain Ave
Los Angeles, CA 90029 Dept. PR

Organize Your Garage Or

Basement For The Last Time

{ ...‘ l &

e — "

silicll

E-Z Plans and Kits To Build
Your Own Storage Systems
Are Now Avallable

Gourmet Garages!™ E-Z plans will show you
hew 1o quickly and efficiently trn that
household dumplng ground into a chean,
highly organized storage facility and work
center.  This clear, concise, step-by-sitep
approach will enable you to provide neat,
protective storage for sporting equipment.
clothes, books, records, tools, anything!
Along with the deslkgn kit, you will recebve a
complete catalog of our space-organizing
products, which can be shipped © you
precut, ready-to-assemble. finished or ready
o paint, with easy to foliow Installation
Instructions.

Call today for your E-Z Plans or send $9.95 1o

M Gourmet Garages. Inc.

Ji14 &3rd Ave East
1 Bradenton, fla. 34203
il : Fhone Toll Free
o = It oy S00-133-2811

We Welcome MasterCard and Visa

KITFOX

Fly The Kitfox . .
BUILD YOUR OWN AIRPLANE!
2 SEATS

Kitfox is sold as a complete kit. It's
the world's finest aircrafi kit. A com-
prehensive builder's manual leads you
step-by-step through construction . . .
quickly.

Wings fold in two minutes for garage
storage. Kitfox is fun flying at its best.
Floats, skis and tundra tires are avail-
able. Uses auto gas. Take ofi: 75, cruise:
80 mph, land: 27 mph, rollout: 150°

Complete information: $10; video:
$15 (520 USD overseas). MC-VISA-MX.

Denney Aerocrafl Company
100-M N. Kings Road, Nampa, |D 83687
Phone (208) 466-1711
FAX: (208) 466-7194

SERIOUS ABOUT THE
WEATHER? NOW YOU CAN
AFFORD A PERSONAL
WEATHER STATION!

The s Weathirfo wiis ey st 1|u_||'| Elves wou
the local weather at your r'".'.'."'"“" asy i nsiall

arnd sirmple o operae, e WestherPro includes a
wathisr computer, r ;_n'-cm_ PIFESC PN Wi “'||:||r{-|:

thon v, wingd & AV, N q-rrml e afune
probe, mousnting Ia‘anl-.-. are andd 41" ol cable-all far

188!

SN SPEELY SWIND CUST
» TEMPERATURE SWIND CHILL
UMD ENRIEC THONN LRILYI
« TEMPERATURE HILO) » ALITE) SCAN

sRAINFALL (OO ALY # | YEAR WARRANTY
] &8 MONEY-BAL K GLARANTEE

DIGITAR WEATHERPRO
WEATHER STATION: ONLY $189!

ORDER TODAY:1-800-678-1669, PM
M-F TAM-5:30 PM Pacific Ii-mr

“ ATt A mgEvIng EhCIrani LN Lalse 45 55

'ul\.l‘:'-llllll- R LA rosaienn: achl sales L
[FIR PRI R R |ll|1'p|"-J'|

DIGITAR®

Jahs DIABLD AVE. HAYWARD, CA 94545

“At 18,
I have made
over $1000
aweek...

...ijow much
can you make?"

[1 is fast easy work as | dye, tint, or clean
carpet and harniture, plos repair water, smoke,
and fire damage, or apply Stain-Master
protection for my customers. With over 2000
franchises around the world Rainbow might
be the right business for you. They taught me
the secrets of financial success, and their basie
belief in people supports my business daily,

RAINBOW INTERNATIONAL
CARPET DYEING & CLEANING
Call For Free Informatlfon

1-800-880-9000

Ask for Walter Windsor, V.P.

r cied cards
I ﬁ‘é-?.’J"rém, bk uulfiﬁ'!!m""“""' reinded in R

'FREE CATALOG

POPULAR ‘BEST SELLERS’
FROM OUR NEW CATALOG

Qur Most Hpullr Sr.iunu Fun l.mnmni
st e o
Eﬂﬂﬁﬂ?ﬁﬂm thiesa favoribes

* Fll'liill.lll drinking bird
s Whirlin

= Sun-pa I red rlﬂﬁmltlr II"H:I.I.L ’2155
. lmullu H-rinu bird

FUT eorders 1

A 525,35 Value

509 54T-8880. O'rlhf anylime.
é; £ ine pu-;ugg ard kandling

Fascinating and hard-1o-find products of value far
the hobbyist, gadgateer, student and educator from
America’s largest science mall-order marketplace.
™ = flagnifigrs & Opiics = Pholegr

%.-—. . . S:llgnnﬂll ETopn  Ae - f’fn
« Mognels & Swples  * Microscopes

’ « ‘Wanther & Sola * Telestapes

L « Scionce Discowery  » Dinoculsn

‘ %‘ Discover the lalest in high lech prod-
wcts. New 112 page catalog, over 3,200
products. Write lor your FREE copy

SERVING HDBBYISTS SINCE 1843

n‘ Edmund Scientific Co.

Dapt 1041, 013 Edscorp Bdg. Barnnglon, K 08007




EAVESDFIOP
% CORDLESS PHONE!

» LISTEN TO: Family, Friends, Neighbars, Enemius,
Empl-urﬂ-.m:uu--,lﬂfm
[Usaa by Law Enteesmant L7 5]
Intercepts l:nrﬂru Phone Alrweves|
No Messy Wiring or Obwvious
1 Phone Connectional
et | 510 Live or Aecand Frmu‘l"#HEHEl

Ao
?;’p:mlcﬂﬂ Burvalllsmes
BLiln 160 s e
M ¥
Prone ::ll;?il B

Sprwad "ﬂu.l‘.léll wred Eﬁ[:ll':uu
- L] il wasds
T ﬁ'ﬂ, depit sz
b | fngiatared with Feosral Environ-
mantal Protection Agency.
i Cartilad &nd apgrowed 1or uss by
(& = = stale mgencies
H.'llll.em '|r||.l1|4.D|IIlq B ol lake boliom. 348 95 woiudes
delsery 50 1B, carion. Teeats 20000 sg A of lake boficen, §188.00

inclutes deilvery State permet iy be: requinsd E

CALL TOLL FREE 1-800-328-8350
(Enzat —

Adinnasaante Call § 13-L85-0700)
Er wrste for brme rkarmidiven fo Qur 36th

AQUACIDE CO. '™ ===

1627-9th Streel, Depl. 438 Bow 10748, White Bear Lake, MN 35110

Subscribe to. . .

MILITARY YEHICLES

ADS-ARTICLES -NEWS

MILITARY JEEPS, TRUCKS, TANKS & MORE!
Over 8,000 paid subscribars larger circulation
than any olher magazine for military vehicie
enthusiasis..and st growang ragedly! Many mang
adwvertisements than any other magazine,
Exclusive comprehansive listing of upcoming
ralias...amd much mara!

SUBSCRIBE NOW!
Year (6 Izsues) 515

Two Yaoura (12 lsaues) $25
Fonsign-Cansdn $24, othar §26
US Dallars payable by US Bank

P.O. Box 1748-48, Union, NJ 07083

CABLE TV DESCRAMBLERS!
BARGAIN HEADQUARTERS!

B = i

s -

«JERROLD"™ «TOCOM sHAMLIN
*0AK *ZENITH
«SCIENTIFIC ATLANTA

& month warranty! We ship C.0.D.!
Lowest retaillwholesale prices!

FREE CATALOG:
Global Cable Network
1032 Irving 5t. Suite 109
S.F, CA 94122
MO CALIFORMIA SALES!!

ORDER TODAY! 800-327-8544

e l‘m':&:*.,tffxxzm:“““::: *:;g; T SﬁL

-1 r

- Ill;rlll. L
W{Tﬂu}_llm_lﬁ US Cahle will
Jerrald 250 combsa,....... $189 _§130 Beal w-
Seieniilie Allanta...... . 108 575
SA e 19 Price
TV e e this Maeeite|
Hamiin uigwultm_ Magazine!
1= - — 3160, 5129

i -
Panasonic TZPCIS.... 599,579

30 Days Money Back Guarantee
Free 16 page Catalog

Visa, M/C, COD or send money order to;
US Cable TV InC. pep kM4

4100 N.Powerline Rd., Bldg F-4
Pompano Beach, FL. 33073

1-800-445-9285

Eor Our Record
lﬂ::l.n‘.r:h‘ll‘bﬂd,dnhﬂuh,iﬂn under perm
wﬂ-#nm-ﬂhhh?ulnﬂ
ﬁg‘ on Cable TV syatemn with mhuhmn
from local olficials or cable o

with all lclhhl’ﬂlu'llrllﬂllﬂcfnl- FE:\EM AND

W, STATE LAWS PROVIDE FOR SLABSTANTIAL
'T:EUHAL AND CRIL FENALTIES FOR UMALITHORIZED
Dimtee:

Sigred:

*

%| "WEAR THE COLORS" |1
R QUILT LINED
* FLAG JACKET A *
* | Nocooaxe ﬁ +*
w | WEAR THE COLDRS CO. 1
1405 AVE. Z, BOX 134

% | BROOKLYN, NY 11235 m *
* ;ﬁ&hmﬂ-ﬂl imt;iﬁx *
*| - TARGE 1:2§H9mna *
*| quantiry e &
* HAME *
% | ADoRess >
or| Ty, sTATE ZIP *

ENCLOSE YOUR PATIO

Seal Out Bugs & Weather

Yes, It's really sasy with our sachusive
PVC Srap-in-System. Our low
cosl - do il yoursed| kdls
ke It s0 simple and sasy
1o inGEall screening or crystal
clear film. Mzkes your patioor |
porch an all season area of
Enjoymaent
Sand or call for a free catalog
1-800-325-2826 :
FAX: 215-847-8681 iy

ENERGY ARSENALMFG

P10, Hon 2752, heyland, PA 18874

Do-lt-Yourself Kits

Factory Direct
Clocks and Fumiture
Also bled
and Finished

W Grandfathar Clocks
Mantel and Wall Clocks

M Curios, Tabtes. Chars,
Desks, Cradie. and more

WSolid 34" Black Wainul
Cherry, or Oak

WHeirloom Qually

W 50lid Brass Was) German
Movements and (ials

WManey Back Guaranies

|n
h.Pa-lr 'ﬁ:lumd Kits

J Flnmn'i unurura uﬁﬂ%ﬂ i
Name e
Streel —
City —
Stale TNER 1 | [
. [Paass Prini)
W® veEROR
CLAH W DO N

[ M actunar of e prcfaTar G,
I'me " s

iraiumrial Pak
Fasrugs 537 e Phone 1-205-028- 33 ' o

FLY WITH A
WINNER

For a limited time, you can join the SCAT Hover
craft family. The leader in Howercrafi technology ana
sales is making several key dealerships available fod
financially qualfied individuals or groups, SCAT can
create big profits for you in a bilion dollar industry

CALL SCAT TODAY!
{305) 691-5100
Inaivicual Oroers Accepled

ESCAT WOVERCRAFT, INC_ BBES MW J6M Ave  Miam FL 23047
FAN: [305) 581-2445

1-B14-495-4177 » 1-814-495-4321
=g Colt 1-800-933-CHIP

S=CHIPS o
DETECTOR 249

'|I._|' qﬂW'h‘ller Gng-man < Ch-Doal
:. lela you Boal rivers, cru s lakes
Iﬂms fiata Tor fishing & fur Easiy

progalisd & maneuversd «1h Aip
pars. 5il abave water, siaying dry from calves wp Cuwce |
nimbile & very stable o last, rough waler. Strong 4 qsas
gble. Snalipw drad Egquipped with footrestiiole oer & &
cesspd walerprog! siorage. Waighs: 17 s

Thid refmarkable boal can be ehsily made for $50
{wilh Bccassorims), T nre. wok & imasd, ondnary 1oold
Compisip plans & netructons; 514,05 + §2. sh
WATER-SKATER,
Brox 500 (PM), Ham®en. MT S&840.
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CABLE BOXES SHOP . TASK CABLETV
BELOW WHOLESALE Sy “BOXES”

GUARANTEED STOCK - COD'S Converters — Descrambiers

17 SWING Remote Controls — Accessories
- DESCRAMBLERS -

+ }° CENTERS v Guaranteed Best Prices »
+« BHED WIPERS # 1 Yoar Warranty —C.0J.'s «
({QTY) (10) (20) (50) (100)
TB 23 45 40 3B 32
SA3-B 45 40 36 32
XN12 + 43 38 34 29 Mismi, Florica 33 106
SB 23 43 38 34 29

@ 1-B00- 4479333 [ “"‘]
60 CH REMOTE CONV/DECODER " ¥
DRX-DIC 90 75 65 60 - r——— e
SYLDIC 75 &0 &0 45 =11 3 18 MILLING CAPACITY « DUAL MOTORS ULTIMATE OIL FILTER WRENCIH

» |Immediale Shipping «
« FREE CATALOG =

Call o Wrile

TRANS-WORLD CABLE CO.

12067 Southeest 117 Court, Swite 176

. CONVERTERS W/REMOTES - O e RO TR Ton et ol ik wvmach oo ¥l err by, Tho meomh &
PANASONIC TZPC145 600 |bs. Shipping deslgned ia i ALL cdl filiers from the smallest in the largesi.
5 YR WAR. + PARENTAL + 88 CH 3 MODELS TD CHOODSE — For sll domesiic snd foreign made cars and  truchs.
TIMER + MEMORY + CH20R 3 + MANUAL FEED 5895.00 Order today by sending S12.95 + 5200 for 5 & Hio:
THREAD CUTTING £12095.00 |
NEW 70 65 B1 57 i
COMPUTERIZED $5995.00 " BRAMY CO.
REFURB 60 CH W/IREMOTE FULLY STOCKED PARTS WAREHOUSE 18304 Grassy Branch Rd.
64040 33 3% 34 AN DESIGNED IN USA e Noblesville, IN 46060
HAMLIN-ZENITH-TOCOM-CALL BONTEE FOOLED BY CHINESE MADE COPIES —
ms :ET THE INTENT OF LAKE SYLVAN SALES TO DEFRAUD Ugﬂ?ﬁi;&éT BUY {:}NE AND WE'L,L MAKE
ANY ELE TELEWIBION DPFERATORA FEDERAL AND ETATE
CABLE TELRVIBiON BEmcES. e rOn THEFTOF Bﬂ;’;‘;;‘ 5775 YOU AN EXCLUSIVE DEALER
1- - 6 wheel n 7
LAK.E{]HSH? &EﬂﬂNEﬁﬁT&Ej:Egluc' VISA, MASTERCARD, AMEX, CHECHKS OK max A
Immediate Dallvery
800-800-4582 A A S i Zatde
models

DESCRAMBLERS PLUS!

21-peors-oly ond ouer, Pleasa)

MAIL THIS COUPON el gy
FOR FREE FACTS! Save Mn N E Y Recreatives Industries, Inc.

I TRAIN AT HOME l 60 Depot Street, Buffalo, NY 14206

FOR A BETTER u‘“‘.l.!,, ;4;:[;”;;;;" pe y ’i‘

Crowbor!

Rush free facts and color brochure on how | can
train at home for the caresr | have chosen. | under- KT ™
l stand | am under no nﬁlrnm and no salesman will I ri ' 5 = Dot All

wisit ma, E-El:l OME BOX ONLY! Factory YOURSELF!

BUSINESS GREE PROGAAMS: TEDIWDLOGY DEGAEE PROGRAMS Fu——
Busmraas Maragamen| Mecnancsl Engresning ® Build o Aoad
Acrout Technology [ i [ ] DII} Ponds &
Bosmess m&mmmm I 3 W Barements
Butiress luruﬂ:muﬂ f e ®Cut Trenchm
wiEh opdian in .‘rm Technology -] ek ot Y ® Claar Brush

oY re 1 -,l g 1 % @ Landscaps
—————{CAREER DIFLOMA PROGRAMS———— L Fager - } ® Gardan
ot Fegauram y

f’“}"

¥ FETENTED
T.'."'M':I.I:l'.'HCM
AR AR TRCIATH

& LCTTON INBIDE
DR FOR WOlT
o COWPACT P 500 LB WikSH

& PLLLE OVER 100 TMES
TS Okl W e T

# FOR TeE DEMER NEAREST YOU
CaLL 1-8a0-iT4T00, OFERATOR B

A0 Bos BTE D e Toma 06 Pt

e ﬁ;ﬁ;ml TR TR || Cable TV
Offica Asststant wl m With over 30 attachments availabie |Dozers Descramblers

:
E

Legal Secrmtary | Microcompute Story Wl Loaders, Backhoss etc.) and Magn:
Fushion Feepuair ; m?ﬁ irac can IJ::h.h: Ay Fr::r:;:rtl:uz?lj—.'nnq:lr'::cl HWU find o better dﬁﬂ'.
Aulo Tani Dessign Your Dusl ticfy af lendicaping ob,. Eam EXTRA CASH 'wa'll battar our deal. -
I Agant e [ by getting inta places the “big-rigs” ean't and “Jermrold *Tocom “Homiin "Cak
then name your own price! Sclantific Aflanta *Zanith
Mame Age - 3- n‘-h‘ﬁ'.f- T I A, - Ask about our extended wamanty
Iuﬂ_ aot. & I i en or details: reask
=== Ol CATALOG of uses & attachments ... $1.00 COoD. Wi T
Chpliste 2o [ TECHNICAL MANUAL of assembly ! Fro6 Cal— How Caliog.
l . | I and construction details ......... §7.00 -

[ O VIDEO (30 minutes of action) ,..... $18.00 | video Tech 800-562-6884

I -y nm.mu 1% Dk Sereen, Scranion, P 18515 I ETAUCK-KIT » BOX 307 & DEFT: PM41 3702 5. Virginda 5., Ste. 160-304
B N N . \ CEDARBURG, WISCONSIN 53012 J Rano, NV 89502
L& & § & § & §F §F | = :

W A Sabwatury of Malonsd Fifscafse Corpomioe
POPULAR MECHANICS ® AFRIL 1991




FREE CATALOG!
IERROLD

HAMLIN

Frices -am Prices & Warcarmes!
= Orders Shipped Immeckately! VISA/MC/AmES
REPUBLIC I:IILE Fltﬂmm |H|:
4080 Paatie R 15 e .
iuig] . I

MAKES LASTING REPAIRS

[urtam'y ks cracks and hales i plashe wond au)
Ie Wonl sheak o gl oul. Seli guoly Rody
gl Eeondmes maty-lo-use powdel eeds st
ety Availabi i lamiber. aind and hartare Boies

DONALD DURHAM COMPANY

B B04-FY « 53 Foreal Awe. « Des Mainas, W, 50314

DURHAMS
Ryl Maid

OUTDOOR FURNITURE
CHAIRS, TABLES, BENCHES, SWINGS YOU CAN
MARE FROM FULL SIZE PATTERNS ILLUSTRATED
CATALOG OF OVER 300 ITEMS ONLY 3905
(REBATED WITH FIAST ORADER)

DUTDOOR FURNITURE
9505 CHESHIRE ROAD
SUNBURY, OHID 43074

' Enlargs Project Designs |
Craft Projector is Simple! Fast! Accurate!
Projects on to: Orawing, Graph & Tracing Paper, Wood,

| [ o HELICOPTER !

# Slmps ine e sssmbly 8 Hs
licans sssdesd & Eessnl haluapta
ki & plans ausllabls

i -

minfies Hoow |

'il'Fl'Hr |’r ms: Ohly Ii.i.'il a5 J“E”

"y . __ SRF ETET lu-:'u?:u o 313e
Portable Miniature Golf
Buikd Your Own Indoor/ Outdoor Course

Agjustable kend anlarpes by Irncthons up to 27 v limes hos
the size you wish! Copy unlimiied ideas for cralt dasigne
Eniarge paitarns, deakgna, porralia, atill lifas, |andscapes,
photos, slides, desbgis on coins and jewalry. Projects in
expci colors. Does nol damage original. Simple Instruc
lions Uses housshold current and 80 wall bulb. Send
§19.05 pius §2 05 shippeng. 30 day money back guaranbes

* 18 Interchangable Holes
= Com
-Pomﬁj

» Fasy o

514.%

RE-GLAZE IMLL BATHTURS
MMIEEL- wmaﬂm

$39.95

Plus $300P & H
DETAILS $1.00

EARM TOP MONEY SELLING T0: HOMES, HOTELS & ETORER
Stariey dvmnus Tub Divimies
180 E. Hillshors Bied . Desvfaid Daach F J34453538

Launch Balicans Mars Than A Cry Block
“BLASTER"

WATER BALLOON SLINGSHOT

@ $12

1-800-441-1047
VIBA - MC
Blasier, Inc. 13218 Jessica Or., Sprng Hill, FL 34808
Satislaction Gunmmissd » Buy Dimct & Save |

TiO N PARTS
. Y ——
LF B CONVERTHILE
: TALDG
WEST COAST METRIC,
(D00) 247-3302
FAN {Fily I¥3-8733
0T FRAMPTON AVE
HMARBOR CITY, CA B07 10

$5,000 CASH
By Mail - Guaranteed
To Siant or Expand Your Husiness
MO RISK! NO OME REFUSED
Men el € Thiscl = M ore Uil L

1-900-726-5622

TS 0l W e el Ul s 1l

CABLE BOXES
FREE CATALOG
1-800-848-3997

._| err I:.l-.l:j =

fic Allania

Mortan, Dept. GT-47H, Box 2013, Mew: Mochselie, MY, 10801 [ Y k-d,ehu;rm
» Complete Ngsﬁds it ohoncing
A T & Amﬂy Mal check ond addneza i
SCRAMBLERS | [ad o5
Fochesier, MY rd
ATLANTA.. S140.00 OAK...e.c $20.00
JERAOLD™, §119,00 HAMLIN.. $102.00

HELIOPOWER SOLAR LANTERN

+ Anwanc 0 DROUNHRAL BTGy OV A0 7

Call for

Iy’ul—lr’ fr&ﬂ' SUN EREROY & .ﬂl'lll. A EETIR S v 1 L e
Dafiran i Lal tots i
catalog + Contruos rusan s
crange
tma}f! II tRlk-dagjiwa et ol sernahor
Technical assistance (43} 554.0417 | s o ;-1. :;r; in s "
rl | YOUR C IIIJMLT!.E'I‘FLIJS'!-I SH
. fﬁﬁ‘ﬂl’ﬂlﬂg s 555 ALSO DISCOLNT PRICES OM $348
A AN e A vkl el A0 E DORE W AT IN‘H‘I“H iu. HE W Gl +
EELFoLL RaFRL i LRl

Ordars cali toll ree  1-800)-624-1150
M.D. ELECTRONICS T
B755.72nd 5T, STE. #133M4%1 IS

OMAHA ME BB114 C.0.0.

YA - BTORAEL F

Sportsman's Choiee. .
When nazor shapp isn't good enough
guu‘ ;rm Digmond Honé™ Sharpener

Wy .@\chaf'si:hoica'

professional

e A 110

Foe & store near you call (800} 342-3355 Mon Fri 9.5 00 Eastern bme

— — — —

. SMARTCABLES
...JUST IN CASE

Roll-Away Booster Cables

B = Revolutionary, patented booster cable
and compact reel-Uip storage case
= Al i one!

® Haavy pauge, 12 fool langth catles

® Liniquely designed all copper clamps that quickly
connect to top or side terminals

VISAMC/COD 24 hrs/7days TRV YR
plus $3.50 S&H

Unconditional 30 day
Nashua, N.H. D3063-3764

ORDER TODAY, TOLL FREE
1-800-458-2221
Or send check or money order (o
Automaotive Express = 50 Caliseum Ave,

TONEy-Hack guarantae

m Syite 257 =



Largest
Manufaciurer
O Portable

Sawmills

Fu:uur Models To Choose From
BUY DIRECT

Wood-Mi prl-frrfl s} ok
01 ED W 1010 51 Indanapois I‘w.IiIZ: d-2430

CABLE T.V. CONVERTERS
WHY PAY A HIGH MONTHLY FEE?

All Jarrald, Dak, Hamlin, Zanith, Scianiific
Atlanta, Magnavox and all spacialized cabla
equipmeni avaliable for shipment within 24
mrours. For last service MC / VISA or C.O.D.
ielephone ordess accepied (B00) 648-3030
60 Day Guarantes (Quantity Discounts) 8 A M.
o5 P M CS5T CLOSED WEEKENDS. Send
self-addressed stamped envelopa (B0g post-
age| for catalog

PO B 3000,
Saite 311

L]
Carpasberivilie. 11 80110

.- SAVE MONEY!

CREATE YOUR OWN
ENVIRONMENTALLY SAFE

AEROSOLS

WO FLUOROCARBONS! EASY TO USEr
Jusl (o Ar-ceCn Pl Rl it b W e e,
Blemsuns wili B (umE, B SO eRisl of e
CL2 cartricige [provided) and youe ready ko gaf
Lk wift chparmadn, aobeaimi, hitrioanti, ik,
darlaclarin, s o USe s &
THE CAN FACTORY
PO Besr d4F Halbmo, K 17741 ]ll,,..

(416 5672801

i - 800-229 5200

* CONVERTERS *
and ACCESSORIES.

PANASONIC, JERROLD, OAK,

PIONEER, SCIENTIFIC ATLANTA
AND MORE. LOWEST PRICES. FREE CATALOG.

Ceomeany . (800) 234-1006

MAKE $225 DAILY

"CHROME PLATING"

\ Aulo Parts . Molorcycles
] Guns - Knivas
Modsl Trains
and Much
Moral

Chirprmws a8 n
Evingl IV wirus, you can save monay by plating yeur own abjscls
af maks iousands of doflame by fumning your nrw lound crall
Filoavery profitabde business Inaspansive  sary_ werk afhoms
b ypour mpars time Acl Now, send for your FREE Indormation

1 vkl alwearye b . Andd il Gan make you o good

CHROME PLATING, DEPT. 127
PO BOX 2285, WALDORF, MD 20604

MOBILE CAR)
WASH

Earn $30/hour

In Your Own
Busine sl

Part-tima-Full-tima
Earn top money in car cleaning B defailing
Wake immediate prodits from parking lots EvErywhere
o [Ise yoar car, vam or pickep
* Low cost - kigh profit - rapid payback
* FREE Information Package

EXPRESS WASH INC.

808 Misgars Falls, Bivd.

M. Tonawands, N.¥, 4120

(416) 466-4164

Make and Sell Your

Own Ornamental %

Concrete ltems!

Book about Aluminum Molds
Including over 425 designs,
pricas and production trade
secrats from the world's
largest mold manufaciurer

MICROUGHT  HELICOPTER Il
Berio miasie s by Uil __J-‘f
ﬁ:?—mﬂm I'IT GrpFEEafE

v g Rah e

i L) i, i
emmas guarh & i
s

- 8 g 3-Siroke

Lep (T Han Engine
ireek @ YA e

Py Lgwed B PHH e 2024 Aium. Tisbing
TEClhiiC aa BEMOET Canvaa Baal

AL e &
FLANS 31595 «83 (34 Al fosagn e B8 § iy drecdiom foon 3
EROGL-E [NGINETRIRG PO, Box 3T158-C. Ausiis, TE TETES

Bgr ol irRphone CoraaTbong ¢ o gt o
mrre Conbeinn Setests iy DWW o UpE
ArdE B piy iwpRanE W SLT R
e Al st pigea iy g BepoeRy D
A oaeEiNeE TS NN when
TLTT

$19.95... ... .

Super Powerful

FM TRANEMITTER
gy fry morw prry | SR a TgmerE
T Lg% P i ey T et Lidy 0
Rnpiy B - wp B WY ey ool el
I esung & Togrgeation Vo St andl
e Lperwty weva, eecoss 13 00 @ S Doep

ey P A 6 US| Carp, PO Baw
FM-J T, Malaares, FL 5000 CO0% 0K

ol 45T FI5- 10000 o smnd 1988 + 5150

CABLE TV
DESCRAMBLERS

ALL TyYPES 800-582-1114
FREE CATALOAG

M.K.ELECTRONICS = T958 Pines Blvd
Suite 276 » Pambroke Pines, FL 33024

WOOD HEAT

WOO0D FURMACES
HEAT YOUR ENTIRE HOME
Cail 1-218-326-6TH6 or Wrile

master®

GH.!.NI!I MFIDS MM 85744

I o

FREE! How to Offer Your
Inventmn iur Sale

Liepd > srmaht, O 4340
TI:II..'LHIEE 1-EDD '5!7 FI.!-! Exi. D-54
In O 1-419/332-8458

CH

(4l v e ol

o P Emrsa gkl WS r-:-:q-.mi b
P Tnal MEeS By Laliur bigge ““"r ':' i

DESCRAMBLER LIQUIDATION!

FREE CATALOGI
Hamlin Comboa $44, Oak M358 360 (min. 5), sle.

WEST COAST ELECTRONICS
| or i||huur||'| han: E

SURVEILLANCE

TELEPHONE

Moniar reom cosmnsations $175.00
Manfar reom A ieephone conversations 527500
Dialar tnp, eulls you whan phane is used.  $305.00

Rangs Usiind - § mosth wmeventy - Pusss Tay Catweg 1000
LSTEN ILACTRONICS 00D g Mwsisges. OF THE1
1-800-613-TAPS

BARBIE DOLL HOUSE PLANS

Bulld an all wood dursbie Dioll House. S
Creale o lamily keepsake for your little girl.

« Cosd |bews wan 350 00
= Bpprer ety B0 houry ol sonk
=4 0% susabie fer 11-157 dofs
= fliia Copeiviy shuld hltphy
Yol Tl B Sent
= Cirmpinty plany - Pctoes ()
= ol sl et |

105 B AT DNk |

Send $9.85 o June Erterprisa
PO Box 454, Saugaluck, M 45453
| Aligw 4 wpsis for dalveny]

THE GAS SAVER
® SAVES UP TO 25% ON GAS _ ONLY

® CLEANER EMISSIONS 995

s M58 H

JRJEATOOAY 1-B00-767-6900

30 DAY MONEY BACK GLARANTEE
PR« PO BOX 357, LINWOOD, M 0l

POPULAR MECHANICS ® APRIL 1991

® EZ TOINSTALL s

® NEVER NEEDS REPLACING




Control Water Weeds

o o u PRESENTING & & # &

TV
DESCRAMBLERS

Amazing new Underwater Horvesting Tool!

“Works just like & i S

(L
. hedgerrimmer -:ndf:urer AV pe— o www STARRING 4 o &
JERROLD, HAMLIN, OAN

| Into The Wind » (303) 449-5356
1408-M Peari St., Boulder, CO 80302

AN CITHER FAMOLE MANUFAL TUSTITS
& FIREST WAREANTY PROGEAL AvALAm |
® LOPVEST BFTAL 'AWHOLFSALE PRICES i 118
o CHTHERS THIFVED FROM STOCN WTTHIN 74 HTL
® ALL NAICR CREDIT CARDS ACTEPTED
PO FRET CATALOG oy 1-800-345-8917
FOE AL FoRsaTIoN  1-B18-T0S-9937

Selisfectine Gearasieed ur muney back! PACIFIC CABLE CO., INC.
Cafl or write odsy for FREE siormation fikag 7325 ; Reseda Bivd., Depl. 1753
TOLL FHEE_'I B00 552-1211‘ Reseda, CA 81335

Watergide Produsig Corp.

Fi, Bas B7E, Lake Mahopac, New York 10541

L

DON'T THROW AWAY

COPIER OR PRINTE TRIDGE!
Do it yourself REFILL IT [cauow corens
I'fs B P R A ow AT
oasy . SMWEOVERTSM | ==~

Buy FACTORY-DIRECT!
- .,
MNEW.. bettery-operated scoatsr puts more %
Fun into fite._.iwe i1 8t hame, go shopping, 11 PAGE CATALDG
wishy friama, pravel. Lighdwwight, fies all
gar trunks. Money Back Guaransa! §100 REFUNDABLE - E k.
STAUCK CORP.» Dept: PMAIS 1 Largast Seincton. G- 5 5755 MORACK

I : INCORPORATED Order or Inlermation| RSTRUCTIONAL WDEQ
YL o LR LR L m NART WORLD (e W - NEwrese B g | =Eaa=T
1488 Mentor Ave., Pauness e O E45.00

Cormplrs b

+ o Far | [
R ==t
|0 0 BUSHESS |

= PerformanceSpeedway — :
2810-C Algonauin Ave.  Jacksorwile, FL 32210 COMPACT-FLUORESCENT
Electric Cars ® Golf Cars ® Mopeds LIGHT BULBS

Gas loEectric | Mopad Parts

Comwerson Manuals | Repar Manua.rs

“Saves Energy"’

Complste Cars Euuh.s
"Hundreds of hand to find thems A compact Muorescemt light bulb
New Expanded Catalog 55.00 screws [nto ordinary fixtures, saves .
“The Alternative Transportation Specialists” | energy, burns brighter and lasts 10 - Hemmings
e — times longer than standard bulbs Motor News
Send %! for our catalog! Worlds Largest callectar car
b i
FLUSH UP TOIL =) A BRIGHTER WAY B e
To Above Floor Drain P.0. Box 16448 Austin, Te TETE0 5124448018 i r;‘_ jn'ﬁ :;"' 2
Install 1t Yoursalf - Anywhers SPACES Sy o
Mo Digging Up Floors T jr;”:::?-ﬂw'cr{ e
/ ' FIANT ISSUES
Write McPherson, Inc., Deopt. 16 i .
Box 15133, Tampa, Fiorida 33684 | ) 9 :
i

- w

@ M" vith e Pcnl-'guhﬁ
u * ' 1r| li h ploce yot ﬂrnuh
M :
I " A et Bo £04), Depr, $010 311, Benninghon Vermant 05201
N 5 fi‘ﬁwlﬁ "'l.1 Wﬂl.h 'I-| :
u P.X |nd.!fl'l!.l Ine,
. 106 Winfer 5 -
. i . i v e u"n,:?::' o § ] Save 15%
= Amerlink’s "Carolina” model
Ultralight Helicopter | Regular Price $26,780
= Piiot License Hnt H!-:plrﬂl oy Spe{:ia] Price $-] 9,995
E s : : : Pocket-Size Radar Protection
I"I-n i A winner . .. that's what any of Amerlink | | | _
e mawi : Log Homes' Do-Ii-Yourself Vacation/Staner | | Limited nur.lnl'f:i' of factory rebuilt units m'a.LIn!ﬂE.
- a7 | Home Specials are. And, s winneriswhatyou | | | NOW. for 2 limited time, you can own the high- !
L _']":':'[.“hl T By 1 15 [ bu:u;mr_ when you r,'umhiuc Amerlink's qr,.u.i- powered PASSPORT Radar [k-.'lb:![ﬂrl'?f'r!}l.'ll lﬂ. maoee
ity with the savings available under this lim- thean one rmillion motorists — at i 15% swings,
ited time offer. Thatoughly tested and re-calibrated at the factory 1o
SATELLITE TV Call or write joday for information on | | | meet ariginal performance specifications, Comes

these Specials and our full line of complete

|
cu:;ﬂ:?i:ﬂ.mu weathertight shell packages. Complete Plan- :;:[mﬁmm e e |
Lowest Prices ning Guide only $8.95 (a $3.00 savings). 0day moneshack Regular price: $195 |
D 1-500-872-4254 uurace Toorker  Rebuilt price:
WEST COAST SATELLITE yours, direct from the — $169 44 50 m.mng
P.O. Box 669, Battieboro, NC 27609 manufacturer, call now.  se—
Don't get Fight Back!l! Special pricsa vadisd f paisiputing Jocstimns 543 60
iy e e e e e e s e S — — — - -
{i\ Jmn”umﬁﬁm [ Enclosed 3% 45 for Lo Hisres Planming Chde 1 mo 1 8
& |+ ":f:“"’"" "'“"'"f"’,‘:,'_"',’:'_' sy Wume - Order with your Cincinnati Microwave
L z::ﬂ;m w*;“w e TN T credit cand, Call P Depsirtment 306841
5 D?:I:In hutl wethis e yesr 24 hours a day .”“E M llr,mﬂw H_Jd
D’ VORCE! nﬂﬂ;ﬂﬂ&'ﬂ:‘““ [ 1w budding lox A1) (0 ekt ackd 5 5% k) Cincinnati, Dhio 45249




CLASSIFIED
| :R , ,S_M:NTS

Dorothy Nolan, Classified Manager Karen O'Rourke, Asst. Classified Manager
Rata: $8.45 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—3%1 .00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.) Centered Headlines (5 Words or Less)
in All Bold-Face Letters—3$50.00. Screening—3$50,00. The nesxt available issus 1o place an advertisement in America’s No, 1 Classified Section is JUNE. The
closing is APRIL 5th. Send remittance payable and arder to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10018,
Please indicate Heading under which ad is to oppear, As a consumer service and in cooperation with our mail-order advertisars who use post office box
addresses for their convenience in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing their complete
names and street addresses. Advertisers using P.0. Box number must furnish complete name and street address for our records. To avoid delay in the

publication of your ad, please send samples and descriptive materials with your request if your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLIS ER'S MART
BOOKS & PUBLICATIONS
MANUSCRIFTS Wanted. &l

tradition. 1-B00-5585-5559

| typas Publisher wilh T0-year

PUBLISH Your Book! Join our swooessiul awthors Al
subjects invited. Publicity, advertising, beauliful books
Sand for fact-filled booklet and free manuscript report
Carllon Press, Depd. PMD. 11 Wast 32 Strest, New York
10001

MORE MOMEY - GUARANTEED! Milioname reveals
unigue Moy concept. Easy 1o mad “Tha Money
Book™ $695 Box 815133, Longwood. FL 32781-5133

STUMP removal aarn 300,00+ per day learm how 3500
to: Campbell Sernces, PO, Box 365, Hatboro, PA 19040

MAKE your children ar grandchildren MILLIOMARES.
Plan shows b, Need liks monay. I works. Send $5.00 to.
Chedsan Lane Limiled, Box 9090, Lewision, Mew York
140920008

PICK LOCKS, REKEY LOCKS, illusiraded manual shows
how. Send $10.00 today 1o Locksmith Trakneng nstifube,
Box 31283 Phoenix, AT B5046-1293

“SHARPENERS REPORT™ Monihly Newsletter. Valuable
Tips—Sounces—Buy Sell Used Equipment. Fres Brochune.
Skog Company. Depl. PM4, P.O. Box 22559, Minneapolis,
MN 55472

WOMEN nesin'| be your prablem. Bald booklet esplains
Information. Sand name’ address 10° Undersiand, PO Box
To2, Saginaw, Mi 48603

UNDERSTANDING UIGHTHING PROTECTION sand for
booklet 8500 H. 5 Bridges. P.0. Box 854, Polk City, Florida
33868

PLAY THE LOTTERY FOR FREE AND WIN Tied of
fthrowing your money away, but still want 1o be a winner
Ly Frow yoili an play the latery wilhoul spending yaur
meonay. Shop wasting your monay and starl winning. Sand
for my book “PLAY THE LOTTERY FOR FREE AND WIN",
Send §1295 plus 52.00 34H, 1o Lotto Science Co. Depl
PM1, P.O. Bow BOOT, Greanville, NC 278358007

MOMNEY 1M YOLR POCKET, this book guaraniesed o help
you save money, A1 now, send $1395 to. Evergresn
Pubdishing. P .O. Box 6888, Seliner, FL 33584-5688.

WAIT FOR THE B*P! The book the manutastiser kemai o
Inchuce with your anawanng machine 1,001 praciicsl hu-
maorous seriphs. Easy bo record in o own volce. Irneent e,
ariginal gifl. Satistachon guaraniead. Send 5§12 %5 to; Presd
Pubishing, PO Box 11171 Maring del Rey, CA S009%

SAVE MOMEY ON PROPERTY TAXES| 31000 1o
Homeax, HAZ 510 B40, Weathank, B.C. Canada VOH 2A0

FREE Information! Starl, Operale Profilable Home Busi-
nesses. JOMAR. Box 5207, College Station, TR T7E42

PERATE'S Aecipa Book, Send 53,00 10: Edward Young.
P.0. Box 181, Hanower, VA 23068

EXTRA money from your spare lime. Repon ells how
5300 JC Enterprses. 48 Caraway Aoad, Aeisiersiown, MD
Rk

140 POPULAR MECHANICS ® APRIL 1991

SUCCESS SECRETS REVEALED in Tha Secrwis of
Buying a Now Homo™ NEW BOOK! Loarn how to gel what
Yau wanl and fvosd costly mistakes. Maney Back Guaran-
teiz! Send 51495 1o: Firs! Place, Depl. PM491, P.O. Box
218715, Housion, Texas TT218-B715

PUZILE BUFFS: "Words in Dsarray has 640 scrambloed
words with concise cluss COMPLETE sabislaction or MB.
$1.35 pp. Wmyward Words, POB 12174, 127162 E Miss
Aurara, CD 80012

COMMON SENSE TO FIMANCIAL INDEPENDEMNCE. Are
you Knancially independant or on track 1o your ita's plan of
being financially indapendent? If not you need this book
51495 5 M and M Entérpriags, Bax 21 RR 2, Dodge
Canter, Minnesota 55827

WHATS a PC compaiible? Shop wilh configance. BET-
TER JOBS: Professional Aesume Technigues HOME STE-
REQ: “WATTS" good lor you! §150 sach. free catalog
LARK INFORMATIVE BOOKLETS. 271324 Paseo Espadn
402-114, 5an Juan Capisirant, CA 92675

FRST TIME EVER OFFERED! New car buyers guite telis
whai mosi consumer guides don'L Writien by new car sales
manager of 15+ yoars. Save hundrods of dollams! Shows
step-by-sbep how o buy a car From “just looking 1o the final
linamce coniract. Lamm how and wisere the dealer can pick
your pockel. A must for all car buyers. Sand $12.85 10 CIC
Publications, P.0. Box 1678, Arcadia, FL 33821

10 MOET IMPORATANT things to look for whan buying a
Ihowme §2.00. Leslie Publications. PO, Box 4119, Franklin, N.J
ar416

IF ENGINES ARE YDUR HOBBY, LIVE STEAM |8 YOUR
MAGAZINE. Liwve Sleam has everything you wanl fo know
aboul stapm mngines and working scale modals—Iiraing,
boats, traclors, stationary. 329 a yeor check or charge card
Live Steam Depd. C19. Box 629, Traverse City, MI 49885 Or
call BOO-447-7367

EIGHTY-SEVEN DIFFERENT THINGS AMYONE CAN DO
WITH A VIDEQ CAMERA - FOR FUN OR PROFIT! Bookle
£0.95 Glennmary Enterprises. Box 130, King City, Oniano,
Canada LDG KD

UNNECESSARY FRAUDULENT AUTD REPAIRS EX-
POSED! Prolec! yoursel! Delails: Consumes World, Box
867, Hmnesport. N.J. 08036

FUEL FROM WATER Erergy independence with hydro-
gen Amazing free reporl, Merlt, Box 5363, Lowisyille, KY
4005

SAVE THOUSANDS on Aealiors commasion 10 assy
slops §6 9% Cherry Enterpnses, P Q. Box 831, Morthbrook.,
inoes GH0ES-0%3 1

INTERESTED

N CLASSIFIED ADVERTISING
READ POPULAR MECHAMICS Laiest Edition aof “TIPS ON
HOW TO MAKE MONEY THROUGH CLASSFIED ADVER-
TISING". Thia informatim 24-Page Bookiat Will Show You
Tha Do & A Do ta of Clasgified Adwertising &nd How Yoo
Can Make i Work For Yo Sa Onder Todsy, Only $1.00 Pl
You'll Fecerse A §2.00 Coupon Aefundatile With Your First
Qrte Gund To: POPULAR MECHANICS CLASSIFIED, DeptL

S5G 250 W B5eh Sirewt. New Yorke 8 10019

MAGAZINES

WORLDWIDE ENGLISH NEWSPAPERSMAGAZINES,
Samples 335298 FREE Srochure MULTINEWSPAPERS,
Box DEBL, Dana Point, California 82629

CATALOGS

FABERGLASSE SUPPLIES—Ewrything you need o buid
0F iefrar Boals, cars, aircrall, AV's, Wholesale Prices. FREE
Catalog. LBl Destribulors, 873-A North Rd., Geoton, CT
O340 1-800-237-6537 (U5 ), 1-BO0-548-8058 (CT)

BRIGGS & STRATTON SERVICE AND REPAIR MANLIAL
FOR ESINGLE CYLINDER &CYCLE ENGINES $14.95
INDEPENDENT PRODUCTS, 8410 COMPTON ROAD, FT.
COLLING, O

“LIViNG BETTER FOR LESS" Technugues, Projects Catar
log §1 00 |Retundable) P O Box 461, Norwsch, Connectioul
DE360

UNUSUAL and Practical e, Quality! Free Calalog.
McHanzig Housa, Box 25204-EM, Ewgene, OR 97402

HOW TO GET INTO HOBEY FARMING WITHOUT LOSING
A FORTUNE. For postpaid manual send $1295 While
Mounigsn Press PO Box 29, Lastrup, Minnesola S6344-
Doze

CABLE TV Learn The Sacrats ol Cable TV. How to baak
cowvors all aspects 795 Plug It In Productions. PO, Bax
2788, Twin Falls, idaho E3301. ID. Res. add 5%

CLOCKMAKING supplies, Wood toys. Catalog §1.00 {re-
fundable) Crafstss, Vanalstyhe, TX 7509513688

PROJECT SUPPLIES! Casting Matormis - Meniaiure Sho-
lots - Pumgs - Gadgels - Tools, Catalop 57, INVENTORS
HARDWARE, Box B4R, Anahesm CA 32812

MOMEY making opportunily using home emprovement
guides. Free info Landscape Too Box 2063, Sapulveda, CA
91343

FREE CATALOG! Halpful, interesling boaks varous
calegories .. DNP Enterprises. 2219 Thousand Caks Blvd
Suite 315, Thousand Oaks, CA 91387

SLICK 50 FOR LEASTBEAT AMYOME. 1-800-837.76%2
DEALERS WANTED. B4 Gpscanities. Boa TTEL Ban Jose
Ca 95150

3235 .I.}.ll_‘l' “CHROME PLATING" Auto Parts, Motorcy-
cieg, inexpenswva easy (Frea) infaemation: Chrome Finish,
Box F285, Waldodt, Maryland 20604

ANSWER 44 TOUGH Job Interview Cuesions: delsiled
puide. §695. M. Phillips, 1551 Brown Thrashes Lane.
Manetta. GA 30062

$200,000 OF GOVERNMENT BEMEFITS, iow-iniorost
loans, grants. Inespensive land. Fevesling booklet 5300
Prizmn Publishing. 422 Elmwood, Suwie 22, Dapt. A, Lanaing.
M ARS1T

GOVERNMENT SEITED Vehicles lrorm 3100 Fords, Mar.
cedes. Corvatios, Chovys, Surplus. Your area. (1) BD5-887-
6000 Ent. 5-20024

EARN §1000s Recyching Od “Huge Demand’ immediaie
opgoriunity 5400 Kiesor, 3780 Road 33, Mew Garmany, MN
55367

[Coniinuesd on nex page )



AUTOMOBILES
{Cantinued from preceding page)

BUY CARS WHOLESALE! Find out how. Details 5500,
ARA Auiog, PO Box 25644, Colgrado Springs. GO BO91A.

GUARANTEED 1o sawa you thousands of dollars, how o
by new and used cars. §10.00 Report, Barving Markeling,
PO Box 356, Clawson, Mich. 48017

100% BRAND NEW GM ENGIMES 36 manih, 50,000 mile
warranty, 350 §1.165, 2BL §1,.275, many others in stock
includeng Ford 302, 351, and 460, Call now! AUTDCENTER,
8401 (163) FAWY, DALLAS, TX TS34T. 214-534-3900 FAX:
T14-E24- 1054

SAVE £30.00 monih on gasiline wiihout costly additves ar
amy hype of machanic work to engine. For Delails: Stacie
Lynn, 1610 Manah Way, Forl Walton, FL 32547

CARBURETOR ENHANCER. Can double mileage, retalns
full power. Free Details. Carb-Tech 1-B00-667-1182 1604}
489-518T.

VAPOR Carburstor Triples MPG. Fra Infarmition. HAA.
A2 PV, Bowling Grean, MO 6333

PRACTICAL FUEL SAVING for Carturerors gnd Fuel
Injection. Free Detads. Eagle Research inc, 1-800-663-4758,
164 -426-T229.

AUTOMATIC Conirol CHAMGES FUEL PRESSURE As
You Orwe Much Betler Mileage Easy Instaltabion Cagle:
B00-327-T501.

SAVE Money! Get Tha How-To Books You Want, Withoul
Juining Glub! Automotive Titles; Propans Ful Conversions,
Performance With Economy, Guste To Spont Trucking and
Mare. Computer Books Too! Up-Te-Date Technical infonma-
son B Aeasonable Prices! Satstaction Guaranteed! Get
Catalog and £2.00 Descount Coupon Send $1.00 To: IES
Publishing, P.O. Box 116, M1. Clemens. M 4B03-0116.

DONT DUMP USED MOTOR O Recycle 5 Gadon
Industrial, Palyethyiane. Rewsable Contairer $1500 plus
$5.00 each SH. Vicor Cannalli & 279 Bradiey Cornes
Madison, Cann. 8423

DAUG SEURES: Dirt Cheap! Cars. Trucks. Vans, Com-
puters: Seizures: Box 4308-AT, Waest Cowna, CA 81791

HIDDEN ADJUSTMENTS for 1588 up fullsize GM truck
premium sound system. Simpla, complate nErucloang,
diagram. Send $56.00 Service. Box 807, Lisbon, 14 52253
ooaoT

RAUN YEHICLES ON WOOD OR COAL Plans $20 95 seno
fo: AHordable Driving. P.O. Box 1074, Bedla Vista. CA S6008

GASOLINE Storage—Flip a swilch, your on propans
Plans $12.00° Curlis. Box 4, Cushing. ME 4563

PERSONALIZED AUTD TAGS - MAJ Custom Gifts, Box
1384-A, Miphareite, G JOZ30-1304. BASE.

CBS, RADIO & HAM EQLAPMENT

POLICE-FIRE SCANNERS. CB's. MARINE YWAY, ANTEN-
MAS. HPR, BOX 19224PW, DENVER, CO 80218

MOTORFUEL MEGA SAVINGS. BestUitra E-Z Mathuods
FREE INFOPACK. Box 437-8, Trad, BC VIR LT

ELECTRIC VEHICLES

ELECTRIC AND 100 MPG HYBRID CAR informaban free.
on Catalog, Plans, Kils. SASE Bohan Engneering, 23392
Connmeclicut 5¢. Hiywand, CA 94545

DIRECTORIES: Socret Scannar Frequencess! Faderal
Agancies. atc. Big Catalag. CGRB. Box 56-PM, Commack, NY
11725

CB MODIFICATIONS! Frequencies, sliders, FM. amplifirs.
books, kits. repairs. high-performance accessories. Catalog
52 CBCI, Box 31500M. Phoeno, AZ 85048

30 MPH 2 SPEED Elactric Bike Plans $12.00. Smiths, G568
W Wiklow, Ened. Okla 73701

AUTO SUPPLIES & EQLEPMENT

COAVAIR PARTS over 8000 CORAVAIR parts-400 page
iHuatraed cataboq 5400 Clafi's CORVAIR Parts, Inc_ RL2
Boe PM Shesrna, MAQUITO, [413) 6259776

ALTERNATOR Gangralgr  Apbwdlding  Book,  Prica
Hadplund Enginesring, 7505 Barkertine, Los Vegas NV
B3128

ENGINE OVERHAUL WITS: WHOLESALE CATALOG
5200 Engine Senvsce Group, Dapt. PM_ Box 13053 Lansing
M 48501

THE ULTIMATE AUTO BODY TREATMENT
FOUR Year Protection Irom ana spplicabion. Makes wix-
ing and polishing obsolete! Uncondibonal four year guaran-
teg Excadlent for boais and mirplanes too! Dawid L, 250
Paiko Drive, Honoluby, Hawaii S6821

CAR STERED IMSTALLATION-20 Secrels of the Pro's?
‘Send 55 and SASE 10_ Radio Sialon. Box 405, Brewstar, MY
10508

RUBBER PARTS FOR CARS AND TRUCKS 1829-1075.
Includes muscle cars Top quality plus largest salochon
weatharstripping, seals, detail ilems oflc All USA made
Send 5100 lor Miustrated catalog List YearnSlakabdodel
Bady Siyle. Metra Moulded Pars. Inc . 11610 Jay Stresi. Baa
33130 Dept K4, Minneapolis. M 55433

GENUINE FACTORY PARTS & ACCESSORIES “HONDA,
MAZIDA, ACUAA, BMW, GENERAL MOTORS Up 1o 505
discount off redall Manulacturer's Warranies Apply. Calt
1-800-828-Da17T

BUILD Far Pradit Or Own Lise. Jeeg - Pickup Grill Guard Or
Tail Gate Guard Luggage Rack. Plans 56 55 Sel 510,00 Both
Sedn. Earl J. Puckatl, Box 3572, Morth Band, Ofug 45052

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

SAVE 555 BUYING CARS Tips 10 beal the system. Sand
£5: Decision Products. PO Box 10500, Chariofie, NC 28212

FAKE CAR PHOME, Instant Prastige. 5750 Suile 122,
4130 Nolensville Rd_ Nashwlle, TH 37211

COMNVERT any car. truck, bus lo gasless Hydraulic Elec-
trie Aeganeraliva, High Miles, Power and Torgue, Easy
Inataflation, Revaaling Aepoer $3.00, Plans, Philod. IRatfes-
tiors $2895 EHVDS, P.O, Bos 30463, Groesbeck OH 452340

“MUGGED By Mr. Badwrench , Book Esplodes inside
secrels $9.85 pp Minard, PO Box 545, Medford, NY 11763

N0 SPILLS Fanase New Consols 10F tApes . drinks
snicks . abc. Fastans tightly 1o bench seat front or rear car
or truck, Holds drinks smeg. Easily wslalled and removed
Saate codor, Cost 51595 plus §1.50 PAH. ADP, P.O. Box 351
Samiesville. NC 28677

SENSATIOMAL NEW IDEA] VISUAL RADIATOR CHECK-
ER'BACK FLUSH TEE. Check antrreszacoolant - ANY-
TIME! Instafis to 4" heater hose, Lifebme Guaraniss $9.95-
CLD Entorprises, PO, Box 531, Bethpage, .Y, 117140591

PROTECT YOUR FAMILY! Learm all aboul AIRBAGS,
SEATBELTS, Driver, Passenger. ALL MODELS. Diagrams,
Easy 1o follow, Manual $9.85 Alrbags PO Box 454,
Alamasa, Colo. 81101

FLAT TIRET Proven Plugging Kif. Gun. 10 Plugs, Activa-
tor, Reamer, U S.A Made. Easy, Guaranieed, £3.85. Tech-
Stop™, Box 500, 128 Glensida. Carmed N Y. 10512 B00-T45-
6768

ler $30.00 Sclar Elacing. 116 4% Siwel. Ganta Aosa. CA
a0 1-800-838 1988

EXTEND the life of your Engene by propar Lubricalon
Troation - 53 K F. Hesn, 88 Turmpike Aoad, lpswich, Mass
o538

COMPARE GAS SAVERS: Many new devices tesied
Discover which am sale, simpla, and most etlective. Buy
whokesalal Gat this report belore you buy! 400 Keston
Rasearch Company, Box TADBESM. Orange City, FL 32774
DBAS. (B0} TT5-8270

GOKARTS, Mmibikes, ATV's. Kits, Parts, Engenes. Lowest
Prices Langes: Seiection 80 Page Catsieg 5100
Rafundable Kart World, Dept C. 14B3 Mentor Ave.
Pminasville, Otuo 44077

MOPED Repair instructionad miormation shows how
$10.00. Brooks Inc., 708 Sawmill Raad, Rakeigh, NC 27615
Apag

AUVLATION, HANG GLIDING

DESIGN-Burld Anrpdnnes, Hang Gliders, Simplified putdi-
calns brochure 51,000 McCay Aircralt, Suite 243, Box J
Mannatian Beach, CA 90266

HOMEBUILT ROTORCARAFT Magazme phus Gyraplane
Helicopler, Pulse@! plans & manual Catslog 4 ssmple
magarine - 3500 AFl, 5855 Zuml SE. Swie 281-PM.
Albuquergue, MM 67108

FLY - cost and noguirements 10 becoe @ PILOT. Send
£3.00 10: P.O. Box 323, Morehead Cily, N.C. 28557

DEVICE adds B channels 1o atmost any CB. Plans $8.00
PRO-COMM. P.O Box 2037, Palm Besch, FL X3480

FM TRANSCEIVERS, THIS CLASSIFICATION CATALOG,
52. RAYS, BOX 14862, FT. WORTH, TX T6117-0862

BUGGED? WIRETAPPED? Find out fast! Countarmas-
sures squapmeni catalog B1. Capen Electronics, Bax 583P,
Bayhald, CO B1122

ROOM SURVEILLANCE TELEPHONE 517500 Fnone Tap
Catalog £3.00. Listen Ecironsca, 803 Eigin, Mushoges, OK
T4 - 1-B00-533-TAPS

STOP PRANK PHOME CALLS Ewctronic dovice displays
phone number af peson chling you, $85 65 |essemblod)
brochare $1.00, SURVERLLANCE catalog. 5500 EDE, POB
337, Buitalo, MY 14226

LOMNG PLAY TAPE RECORDERS, 12 hours per cassathe
Free Brochure Productive Products, Box 930024, Marcross,
Georgia 30093

MINIATURE FM Transmitbara! Tracking Transmitbers!
Vigsce Disguisars® Phone Devices! Datectors’ Kils of Addam-
bled! Catadng $2.00: XANDI Electronics. Box 25647, Dept
78V, Tampa, AZ BHT5-5047

COMPUTERS & SOFTWARE

BUILD you own PC compalible Ll our wdso show you
how 539,95 for compleie system check, money onder,
Mastarcard. Visa, SO0 1-B00-677 4564

BUILD your own Macintosh and save 509 Mew Dook
shows how, Fres info. CATMAC's. Box 68708, Porlland, OR
97288

BUDGET sofiware heeps you oul of trouble. Gives cash
fiow and amortzation tabdes. Easy to use Lotus 123 524.95-
Home Data, Depd. M, PO, Box 422757, Kissammee, FL 34742

FREE-FULLY ILLUSTRATED HANDBOOK. “HOW TO
BUILD YOUR OWN COMPUTER." Lacuna Computers. 3872
Usona Road. Mariposa, CA 85338, 5500 SH  Visa
Mastercord {209 966-3018

PC COMPATIBLE COMPUTERS
WE CARRY a complele line of Office Electronics al
DISCOUNTED prices. Visa, MG, AMEX Call Toll-Frea 1-B00-
1318634 Portable Oflice 10-5 M-F

SATELLITE - TV

FAEE DETAILS! INSTALL IT YOURSELF! Complabe sys-
terms, upgrades. Orbitek Sateflite Communcations, Box 264-
M4, Bobamia, Mew Yook 117160264, (316) 589-1282

BUILD Piston Powered Jet Back-Pack Infa. $10.00.
Tecknics, Box 973, Kalkaskn, W 40645

FLY CHEAP - NO LICENSE Uiniralight airplane plans. 55 00
Simpsons, AL 1 Box 114, Fisk, kMO 63040

SPALCE & ASTRONAUTS
BOOMERANGS ... DISCOVER HI-TECH Returns You

Want! Amanng Catalog. FREE! Boomaranghan, 1806-1 N
Jed . Monroe, LA T1201-4222

HOVERCRAFT

VIDEDCIPHER Tachnical Manuals Ingluding Softwans
Calgicg - 3100 TELECODE, P.O Box B426-PW, Yuma, AZ
BEIG6-6426

VIDEQCIPHER: Build Your Own Low Cost Videociphar ||
Crparaies Wilhout Subscophon, KR includes Simple Instruc-
tions. Parts List & Circuit Board Only S58500 (US) Chegus.
MO—Ta CA Comesu. 'Box 1327, Halifax, NS Canada
B3 5H4

FREE Catalog - Lowest prices workd wide SKYVISION,
2077 Collegeway, Fergus Falls, MM 558537 (5004 334-6455

DEALERSHIP infgemation $11, Kitls, VW plans 152
Meateric, Ters-Haube, Indiana. ATEIT [B12§ 234-1120

HOVERCRAFT pians. 3 to 160hp. information, $5 (retund-
abig) Seviec, Box B4E Monroe, Wa 8272

HOVERCRAFT Plins All Sizes. Catabog §1.00 Universad
Hovercrafl, Box 281, Cordova Ninois 61242

HOVERCRAAFT Plans, Parts, Kils, Catalog 52 GPL 2858
Carmarsnt. Dalray Beach. FL J3444-1068

SATELLITE TELEVISION DESCRAAMBLERS Complels de-
tasded plams for hame constnection by anyone 3500, Jansan
Ewctronics. P.O. Box 25161-A. Seattle. WA 88125

PORTABLE, THOUSANDS LESS, Home, Truck, and RY
Mini Satellite Syatemn. Infe 31, EMI Inc, 54 Monarch Dr
Mewburgh, N.Y 12550
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TV, VIDEOS & VIDEO EQLEPMENT
NOTICE: USE OF CERTAIN [TEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

CABLE TV DESCRAMBLERS. converiers, lilers, and
morn. FREE 14 page catalog TW Cable. 12062 SW. 117
Court, Suie 1298, Miam, FL 33185, BO0-442.8333

DESCRAAMBLERS: OAK M358, 53995 Also JERROLD,
ZEMITH, SCIEMTIFIC ATLANTA, ot Guarantsed Cabis
Pius, 14417 Chase #481-F, Panarama City, CA 91402, 1-800-
B22-9955

CABLE TV BOXES MEW ECQLIPMENT 1 yaar warranty.
Low-Fair price. Free Brochure, .MEFm:ImPD Box 552,
Saco, ME D40T2. 1-800-234-0728

CABLE TV CONVERTERS. Jerrold. Oak, Scientific. Atlan-
tic. Zenilh and Many Dihers. "New MTS Stereo Adg-On
Muie and Voluma. ldesl for 400 & 450 Owners! Visa, MC +
Amex  1-B00-826-7623. BAB Inc, 4000 Beau-D-Fue Drive,
Eagan, MN 85122

CABLE TV COMVERTERS-DESCRAMBLERS WHOLE-
SALE CLUB! WE SPECIALIZE |N DEALER SALES! DUR
LOW 10 LOT PRICES; JERROLD S000R.JC3.DIC $95, TEMITH
ITAC §150, MANY OTHERS! VIDEOQ-TECH, IT02 S5
VIRGIMIA ST. #160-304, RENO, NV B8502. CALL TODAY!
VISAMC/COD BO0-562-6B84,

CABLE TV CONVEATERS AND DESCRAMBLERS BAR-
QAN HEADQUARTERS! JERRDLD, TOCOM, TEMITH, HAM-
LIN, SCIENTIFIC, ATLANTA, DAK MISB ONLY $50. FREE
CATALOG! GON, 1022 IAVING ST. #1008, SAN FRANCISCO,
CA 122, ORDER NOW! VISAMC COD B00-32T-8544,

FREE CABLE AND SATELLITE DESCRAMBLER PLANS.
Sand SASE MIVP industry, Bax 531, Brona, WY 1046 1-D208

CABLE TV EQLIPMENT

TOCOM VIP Test chip. Fully activates unit S50 00 call (213)
BET-D0SE1Y

CABLE TV CONVERTERS & DESCRAMBLERS For Jer-
rodd and Scienlilic Atlanta. Low prices. ong year warranty
Wa ship COD. Bay State Electronics, P.O. Box 103, Boston,
AAA D2 186 1-BD0-159-8806

CABLE TV SECRETSE - tha oullaw punlcation the cabile
companies tried to ban HBD, Movie Channal, Showlme,
Descrambhars. Commders, ebe. Supliars &1 inchudes. $8.85
Cable Facts. Box 711-PM. Palaskala OH 43062

CABLE COMVERTERS ALL MAJOR BRANDS info o
Orders 1-800-782-055F Froaway inc smp, PO EIGE
Basrnaviiie, Mi 55337

PAY TV, WIRELESS AND SATELLITE DESCRAMBLING.
Al naew 1997 adibion. Build yoursedl. turm-ong. bypassas Al
systema. Only §14 95 Catalog §1. CODs (716)-874.2088
Sermmbling Mews. 1552 Heried, Buffalo, NY 14216

CAMPERS & TRAILERS—NITS, PLANS

RV PARTS AMD ACCESSORIES 1.000's of RV Parts and
ABOEsa0ras 8 huge discounts, All brands, appliances. parts.
supplies, nd accessonias. Send for color calalog, ondy 3855
(refundabie]. RY Expresy Co, .0 Box 2550, Lubbock. TX
08

BULD YOUR OWN - Travel Trailer - Filth Wheelar -

BOAT PLANS - FATTERNS - KITS -Unsurpassed seleciion
= T7'/58' - Hydroplanes - Canogs - Kayaks - Rowboals -
Duckboals - Dories - Bassboats - Sallbopts - Houseboats -
Ouick'simple Stichenglue. Tremandous savings! 168-page
DESIGN BOOK - $4.00 AIRMAIL. includes Frea ~Boatbuild-
ing Supplies” catalog GLEM-L, 8152 Aosecrans, Box 1804/
PM10, Bedilicwer, CA 90706, 213/630-6258

EVINRUDES — NEW 1888 Bargains - Top Brands ail
SizEs 5200 handling Scol MeCulloch parts
Elacira Marina, 610 Merrick Aoad, Lynbrook, New York
11563

CLASSIC AIRBOAT CATALOG 56 page Wholesals—
53100 Compleie boats, kits, hulls and componen] parts
Classic Airboats, 306 Shearer Bivd . Cocoa. FL 32622 1-800-
Z2B-THTT

ATHLETIC EQLAPMENT AND BODY
BLELODING COLERSES

BIGGER. More Powsriul Muscles-fasiert! Free Booxlet!
Universal, Box BE344, Detroit, Michigan 48240

WORLD'S simples! body building systam 24 menwte pro-
gram “guaraniess muscular bosy 0 osin weess! Froe
information, Kisha, Bos 147, Depl 0, Doguesns, PA 15110

SAVE MOMEY ON HEATING AND COOLMG BILLS.
BUILD YOUR OWN INSIDE STORM WINDOWS. LOW COST,
VERY EFFICIENT, MICE LOOKING, EASY TO BUILD. FOR
PLANE SEND 51495 CHECK OR MONEY ORDER TO:
HENDRICKSON DESIGN, P.O. BOX 355 SOMERSET, W1

BURN C7 invaluable guide fo avoiding costly mestakes
cawsed by seeclion ol unrelsabie or inefficsent components
when instaling new nealing Sysiem. Wrillen by conacien-
Bsous technician §7.50 oo Signal Energy, 27 Lawrence.
Fitchburg, MA 01420

SOLAR ELECTRIC BYSTEMS! Paness, Equipmant, Books.
Free Catalog’ SUN POWER - TEXAS, POB 2788, Freeporn,
Texas 77541, (409) 233-8350

SOLAR PANEL &asy 10 bulkd step by shep nstruclions
POOL, HOME, SPA, GREENHOUSE. Save § sena $10.00 1o
Guniech Research, Box 1381, Apache Junction, AZ BS21T

SOLAR POWERED WATER PUMPING, LIGHTS, plus
Dietadls §7 85 refundable, tirsl orger. F E S, 2030 Arden Way,
Sacramento, CA G5825 - Suite 113

AR COMPRESSOR PARTS Must Brands Large Or Small
(B00] TA5-3507

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Cuar-
arilaed Cataog §1.00 (Refundable) Camalol, Depl 44, Bax
5. Bnsiol, Wisconsin 53104

DRILL POWERED PUMP KIT Your anll and this pump can
daliver up o & galions'minuie. The “Liquid Lifer” Pumg
comas with both sucion tube annd discharge hosa, Haavy
duly corstruction with 100% replaceable pans. Send check
of money oroder for 534,75 (includes fax & shipgeng) o
Dwcagon, Inc., P.0. Box 271, Lwrencoibung, IN 47025

CNEC Lathe. EMCO Maier Unumat PC. Catalog §1 00 Biua
Ridge, P.O. Box 536V, Murricans, W 25528 (304) 563-3538

STEEL, Alurmnum, Brass—Sheat, Bar, Shop Supplies
Plans. Wirie: CEI, ARY, Box 163, Cameron, IL 61421

4" METAL Cutting Lathe 511825, Taig, 15048 Proctor
Indusiry, CA 91748

BMALL FOUNDRY Fumaces. Supplies. Free herature
Pyramid Products. 3736 South Tih Avanue, Phoanis, Arizona
A5041

LATHES-INDUSTRIAL HOBEY FROM 534500, METALS,
SUPPLIES, LARGE CATALDG 5200 CAMPBELL TOOLS
35TH YEAR, 2100-D SELMA RD., SPRINGFELD, OHIO
45505, 1-513-322-8562

HOBBYIETS improwe your LATHE with the ultimate ool
post gystem? KRF, Boa TEIC, 51 Joseph. W1 40085 616-420-
7o50

ATLAS Lathe Parts. Accessones HERMAN, 3308 Nw B
B, Temarac. FL 33321

Motorhoms - Camipor - Pickup Cower - PLans - Patiems - Kilks -
Catalog §1. GLEN-L, 9152 Rosecrans, Box 1BMAWI,
Bafifower, CA BOT0E

CONVERTS FULL SIZE FORD OR CHEVY PICKUP TD
YACATION TRAVEL HOME. Siorage. Tull sire sieeping. Fils
vy topped. Plana §10. indicate Ford or Chevy. Topper Travel
Imbarigrs, PO, 137, Ozawkia, KB B80T

TRAILER PARTS

BAMDSAW MILL build 180000, Literature 5500, Plan
£30.00 Sado Conslructors. 478 School 51 East Hartford, CT
06108

LUMBERJACK chain saw sawmills- power-leed, Brown
Enginesning. Box 40, Weast Point. CA 85255

SHAPE ﬂulllr\q Machine tor Duy-acetylone torch, Inlo
§2.00. Lehman's Machane, ron, MM 55751

BUILD, repair. whlity irailers. Send §3.00 for Wllustrabed
calabog. prices, service Mersture, King Co. 4302 Stewan,
Wansau, Wi 58401 T15-B45-BETE.

BOATS, OUTBOARDS, TRAILERS, &
KITS

WELDING, SOLDERING, PLATING

FREE CATALDG! Famous teand. welders. accesson
End astety aquipment Welaco, 1167 Findey Sihest
Gincimmatl, Ohig 45214 1-800-T33-5840

HYDROGEN New Technology, Plans, Components, infar-
mation $1500, Hydra<Gas. 206 Morh Courl Alurss,
California 98107

HYDROGEM PFRODUCER - REVOLUTIOMARY Australan
design, axceflend mainly lor welding stainless stesl alumi-
nam, glo. withoul flus Inexpensive, simpee 1o build. Plans
50 - SOLAR HEATING OR HOT WATER system for hess
than $200 - Easily connacled 1o aeisting sysiem. Plans $10. -
METHAME - METHANDL FROM SCRAP WODOD distillation
unit. Proguce 1 Methan gas - for healing. cobkng. 2.
Mgthanaol - for car, lswnmower engine 3. Charcoal Plans §3.
- AN 3 pliang 524, - only. LINKA - POP. Box 5084, Long Baach.
CA B0a0S

NEW PRODUCT SAVES LIVES
EMERGENCY AMFM Radio = powsted by hand gensra-
1o QR solas powar ALWAYS get VITAL emergency informa-
tion. DAY or MEGHT. Sand $39 95 « §2.00 PAH 1o: 5 Mickalt
Impori-Exporl, 8485 West Third Steet, Los Angelss.
Califormia 90048 Mongy Back Guarantes!

ENERGY project booklel. produce: alcohol, biogas; hy-
drogin, solar enesgy. Send $14.00 to: Tripie R Co., PO, Box
7248, Kansas City, MO 54113-7248

HOME CRAFTSMAN

MEED A RADIAL ARM SAWT Lisa your skill saw ahd work
bench 1o make one. Complate plans and instructions $6.95
b R, Ward, P.O. Box 1995, Windham, ME 04062

HEW! BUILD AMANNG LIOUID PESTON ENGINE from

pipe fitings. Easy plans. Fres information. ABCOD, Box 306-
M4, Beminary, MS 38479

MAKE WOODDEN TOYS whiriigigs. doos hamps. doll-
houses, Elotks, music bonés, weather instruments, crafts,
furniture wilh our plans, parts, kits, supgpies - Catalog $1.00-
(814)484-4363 - Cherry Tree Toys, Bebmont, Ohio 43718-0062

BUPER woodorall patinrns, windmilés, wolls, vanes, wihirll-
Qigs. jigaawing. Fun o profil, Catalog §1.00 Woodcrafers,
T1B40 Wonh US. 27, Dewill, Michigan LRA20

FULL-SIZE PROFESSIONAL PLANS Catalog $3.00 Ower
200 pland Yar buiding Fre: furniture, Furniiure Designs, Inc,
CP.91, 1827 Elmdate Ave . Glomwaw, IL 60025

HSCOVER PVC PIPE FURNITURE. 122 Page Manual With
24 Praven Plans and Hiustrations §12.85 MO/Visa (508) 851-
4514. Casual Furniture, 88 Cat urd, Tomhzbury, WA
0tera

ENTERTAINMENT CENTERS Complete plans and instruc-

tions. Catakog. $1.00 postage. Simply Elegani Designa, P.Q.
Box 4E3, Elk Aver, Minn. 55330

BOAT KITS - PLANS - PATTERNS - WORLD'S LARGEST
COMPLETE LINE - 670 - Powerboals - Sporiboals -
Sadboals - Tomarans - Dinghies < Houssboals - Hydroplanes
. Tunnalhulls - Duckbosts - CancesSmppens - Kayaks -
Dones - MSCOVER no dryrot epoxy building method -
HUGH, FULLY ILLUSTRATED CATALDG 5300 [Airmail
£5.00) wneludes Free Epony/FiberglassSupplies Catalog -
BOOK Amataur Boatbulldeng ', $8.00 - CLARKCRAFT, 16-F
Agqualana, Tonawanda, NY 14150
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FREE EMERGY! Fuel-less Moiors and Generaiors HEA
AEFP, Bowling Graen, MO 3334

RADIANT BARRIER culs ulilily el Low oosl Ron-loxic.
apsily installed. Buy direct from manufacturer. Sand §1 00
lor sampls and brochura. R-FAX Technologies, Inc,, 881 E
Monterey Ave., Pomona. GA 91767,

EWINGSET accessores, Plans and Complate Kits. Olym-
pec Recreation, 1-800-255-0153,

LITTLE HOUSE. 56 sq. fi playhouse has porch, steaping
lof, lights. Drawings. photos, malerals list and work de-
scripdion, §14.95 Chack/MO io: Aober Keipes, Bon 221081,
Chaantilly, WA 22002

COMPACT fluorescart ght kits, finlures, and pl

gusde, Save 75 parcenl snergy wilh 7 year Buils. s:am
refundable. Lite Energy, P.O. Box TB1, Excedsior, MN 55331

DESIGNER ENTERTAINMENT CENTER Wall Lini Build 4
Ways Plans £10.00. Meco Box 22806, Tucson, AZ BSTH



e L IS e

TABLE SAW, portable, lightweighl, uses your carcular
saw. Plus folding sawhorses Plans 3395 SHEET ROCK
suppor! makes calling hanging sasy. Incudes sheal rock
tole. Plans §795. Dynamic ideas, Box 20254, Nevada Clty,
CA 25958

MOTORHOME. Compiete plans. including solm. Awed
costly mistakes §10 GISPM, PO, Box 533, Coloraco
Springs, GO B0G32

INEXPENSIVE Simple/Permanant ArborTrallis for Planis
Send: §8.00 to; Projects, P.O. Box 381684, Duncanville, TX
75138

OD0R FAEE BATHROOM! Compleie plans send £3.00
Wilberger, Bax 21, Antioch, CA 94509

ELECTRIC WATERSOFTMER BYPASS! Allow yourselt
choices batwesn hard or softwader, inside or outside the
home a8 nesded, Delailed description and drawings from
Patert Appfecation Sand §14.85 Water Bypass. P.O, Box
9728, Cofgrado Springs, GO B0SE2-0728

BLMKER & BUZFER SET COMSTRUCTION, DETALS
PLUS INTERMATIOMNAL MORSE CODE $500 “Aruba” PO,
Box 552, Virginia Beach, VA 23451

FRAME your own garage. Step by step from siab io
shingles. $1500. Lavendar Design, Box 658, Yuoca Valley,
A 92206

NEW SAWHORSE DESIGHN! Linigue. Unbelicesably sburdy.
Disassembles qusck for storsge Personal use or profl
Plans 54 85 Wadco Enterprises. Suite 131, 121 24th Ave
MW, Morman, Okla, T3068

DECORATIVE FULL SIZE OX YOKE Easy lo make.
Unique, Bght weight, rot proof construction, Pasterns and
instructions. $5.00. The Shed, Box 413, Brdgewater, MA
[tk

BAIL a pram, bulld your own starter kit $5.00 refuraable.
Raaring 20's, Depd. P. Box 10104 Clearwater, FL 34617

SAVE MONEY Don't change anathes light budb. Bulb saver
axiends fifn 100 times. Sia for §10.95, Guaranieed. Prafacrad
Products, 804 Aoy Berglund, Round Aock, TX TE&64

LIGHTED ADDRESE BIMGMS Elngart sobd brass Bro-
ehure. Bratgwites Prodocts, 9811 W, 1234th St Ovedand
Pack, K3 56213

SILEMCER. Amczing device stops dnpping downspoud
no=se, Stop losing sieep! Fiis in boftom of downspot
Guarantesd. §3.00. MKG Enterprises. Box 2622PM. Rohnen
Park, CA DE02T-2532

THIE 15 A SCREENED AD!

LET Your Advertisemant Achigve The Same Effect! For An
Additkanal §50.00 Per Adverisament Yeu Can Order Our
Homening Process. Same Price Applies To All Advertise-
minis Mo Matter What Bgm, Smali Or Lorge. For Mo
Information Caf POPULAR MECHANICS CLASSIFIED--
1-#12-648-3167.

CHILDRENS Wood Picnic Table, Econgemical, listructions
B5.00. Appearance Extra, Bax 33099, Clevetand, Ohio 84733,

JET Engine plans for working angine, bull with home
workshop tools 55.00 2058 Marshall Rd., 51. Johrs, Mich,
4BaT9

GOLFER'S WOODWORKING PROJECTS! Bulld for gar-
sonal use o profil. FREE cataiog. Mico-Design, Box 1828,
Jackson, M 49204

BLUEPRINTS - for new " Godd Champ ' plager gold recoy-
ery machine. U busid, Handies 8 1o 10 yards per hows. For
sarious miners and hobbyists. Extracis nuggets, fine and
coanse gold. Send money order, certilied check §168.00 1o:
‘Gold Champ Bluepninds.”' General Delivery, Lynden,
Washington, 9634

SAVE Money Bullding Your Homa Booklel Tells How
Sand $4.85 JM Marketing, 17480 Dalias Pewy. #3220, Dallas,
TH.E! TH28T

m.“l' YOUR OWN HOUSE PLANS Gal this illusérated 50
pags do-il-yourie!! gusds. Sslistachon Guaranissd, Sand
$0.95 to. Dratico, Box 2466, Amaes. lowa 50010

WOODWORKING ENTHUSIASTS: INNOYATIVE and al-
trecihve il oak spiral stair kits are avaiiable at kow-low
Canadian prices. We manutaciure a variety of styles and
sizes to complament your remodeling needs. For fres mdar-
rabien, call ar wile 1o: K&P Woodwarking Specialists Lig.
4160 Midiard Ave . Scarborough, Ontario Canads. M1V 456
(4716) 2911384, or 2811004 (Fax )

T1.560 CATALDGS DSRECTORY guide. Sources For Ev-
erything! Listed and Described! $6.65: Catalogs. Box
14507TAA Jackson, MS 32236

PEST CONTROL. Tips from & pro saves you big money.
£5.00. Myars'. Box 1167, Katy. Texas T7492-1167

AC GEMERATORS from motors withoul rewinding De-
tails 55.00 HLL Box 1633, Manhattan, K5 66502

“HOW to RESTORE CONCRETE and Save Big BuckS
5685 to. Aeinbow Publishing. PO Box 42414, Portiand, QR
Gr42

DEAD RECHARGEABLE TOOLS FIX YOURSELF CHEAP
BETTER THAN NEW Inlo. 32 00 Electra Tech, 15833 MW, 2
wa, Miami Fla 33160

LEARM Aulo Body Fepalr Video Tape Course. Free
Infarmation. 1-800-845-3528,

DESIGNER Wood Table Tennis Table Kits. LewPro. Box
88, Lindada, TX 75T

AUTOBOOY Aepars Made Easy. Manuals for Bodywork,
Paintsng and Fibergiass. 19 95 each or all for £24.95 Sand 10
Alass| Fiberglass Specialis, P.O. Box 15, Coram, WY, 11727

FIBERGLASS Tub Enclosure Cracked? Repair Yoursedl
Step-by-siep mathod, §20. Siviks. 5645E Worcesier, Virginia
Baach, v 23455

BACKYARD PLAYHOUSE for $100 and one Saturday. &
ool Two week dalkery ol materials list and plans, 5598
Deemy Playhouse, P.O. Box 256 RAiver Falls. W1 54022

ARTS, CRAFTS, SUPPLIES

"GETTING Started in Stamad Glass ' $1.00. Whittemorns,
Box 2065T, Hanover, Mass. 02335

CLOCK mavements, componants, plana, epoxy, prints,
goor harg supplees, vileos, slenciis - ower 1500 ibame!
‘Whalesale catalog 53.00 (cradited], Steabar, P.0. Box 463-P,
Andoves. B OTE21-0463

CHILOFS PICMIC TABLE Ages 1'% to 7. Enslly bt placs
$5.00. PicnicPM, 2408 Woodbourna Ave., Louisville, KY
SO0

BATS EAT BUGS. BAT HOUSE PLANS 52.95 1o BMI, 1404
Highpoini Ad., Coopersburg, PA 18036 or Magisrcand'Visa
1-800-437-1102. Fax 5215-346-7554

BOMB/MATURAL MSASTER SHELTER Accominodates T
people Greal for slorage. Plans - $9.85. Tropical - 2185 M
Powerling Ad , Pompano Beach, FL 33063

PLASTICS

RUBBER vompounds, Bchniguss. Makie masks. mobds
teys, parts. Catalog, 57.00. Handmada, Box 16713M4)
Marphis, TH 381856-0712

CASTOLITE Liguid Plasticz Crysial cleas, colors Fow
casting, amodding, coabng, Woarglassing, repairng and
regroducing wih our Mola Moking Suppiies. Catalog 5200
CABTOUTE, Depl 910:FPM, 4515 Dean, Woodsiock, IL
BO0S8.

LEATHERCRAFT Supplies, lools. kis Catalog §1 .00 (Re-
lurdables | Crafber, Vanalatyre, TH 7500513659

STAIMED GLASS, tooly; mevels, supplies hew-io-books,
kits and more. For the noviee or master arisan, FREE
CATALOG, AmeriGips Depariment PMI08, Box FTeba,
O'maha. Nabrasha 481 27-0H64

CARTOOMNING, COMMERCAL ARTS,
SIGN PAINTING

SAVE Your Fumiturs! Simple sasy to follow plans for
Building tha wiimale Playand Homa for your cat For plans
sand 54.95 lo. Catland Plans. Suite 1127, 89 Avburn Sireat,
Portland. Maine 04103

PLAN DF THE MONTH Unigue 1 and 2 day wood Turdtue
pians For an annual les you will recessa a different glan anch
manth that's uselul, infrgueing, simphe and yei challenging. &
graal gift for friends. B pou'ne curious abou! whist kind of
projects. send 52 00 {deductible if you join) snd SASE. Or
sl send $2500 to start Payable (o: D Peterscn, 10087
Frinrs Ad #302. San Disgs, CA 02120,

MIDDLE EAST MAP
BEAUTIFUL Colar and Detail of the Persian Guif Only
$6.00. Order Today! HOM. 3160 Adams #8105 Be!' ngham,
WA 9E225.

CHILDSE Authenfic gabmal bam large sturdy. Years of fun
S8.50 + 3250 SH. P.O Box 402, Gansavoort, NY 12831

DROP-LEAF DECK TABLE, Great space saver, desigied
for putdoors. plans 510100 - Glenn's Patierrs, P.O. Box 6801,
Chosapeake, VA 23323

PATIO DECKS: §1.25 5q. ft. Revalutionary prafabad madu-
lar designs. Complete detals, blusprints, and matesals list.
Send 51000 to. Sec-Decks, Box 233, Garnelt, K5 66032,

DO IT YOURSELF
INCREASE THE EFFICIENCY AND LIFE OF YOUR HOT

51,000 Calalogs Listed. Seurces for Amyihing! $5.95
Directory, Box 924520, Atlanta, Georgia 30314

Nmmamm POOL KITS including 1 horse-
power pimp and Flber, Lifetime ‘Warranty, from §1.895.00
50 - T58-B048 coliec!

SAVE MOMNEY - MAKE MOMEY. Profassional Appliance
Aegnir Video Tapas Toach Easy Steps. 54 Dhiterant Tapes
fyailaoly - 1-800-258-TAPE
_G‘I'M_'._ Ta?r-mc':a Jacks, ATAT Manual And Two Jacks,
10, MTS, P.O. Boa 3724 Woodbine, MD 21797

PROJECTION TV .. Cuﬁwrt your TV 1o project 7 fool
plchine Easy! Hm'n- Comparable to $2,.500 Projectors

. PLANS AND 8" LENS 52785 . . . Prolessional Systams
avaltable . dlusirated catalog ires . . MACROCOMA, 158H
Main  Streel, Washington Crossing, Pennsybvania
18577 .. . Creditcard orders 24HRS. (215) T36-3879

ARROWMEAD Making, inlormation $1.00. VHS, 32395
M $3.50, Commaons, Box 5012-M, Cantral Ppinl, DR 87502

DOMES - Uilra-insudated. economical, The best by Malura!
Spaces 1-800-733-T107.

HOMEDWNERS] Reduce your morigegs willh principal
pany down. Our personalized schedules maka it easy. For
detasls wrls.  Interest  Allermatives, PO Box 8727,
Bakersfiald, CA 93386

" ~ELIMINATE RUSTY WATER" paiented systam. Alaskan
Water Systema, §10 College, Fpirbanks, AK 29701, 1-907-
4524474,

FLAT ROOFS - SAVE Tom Any slze. Easy, safe, loolproal
mathpd prowan 22 years. Detalle: ROOFS, P.O. Box 2T84PM,
Bethlaharm, PA 18001

PICKS - Lost Keys? Locked Out? Car or Homes. Lock-
amith tells how 1o get . in seconds. Infarmation on 1ools
Pholo's & Prices $3.00, Locksmith Co.. 3530 S0, State Road
7. Suite #137, Mirmmar, Fia. 33023

CARTOON lor Fun and Money| ! Free Bookiot |1 Cartoons,
Box 406144, Datroil Michigan 48240

MODELS, MODELS SUPPLIES

LIVE STEAM MODELS! 100-KITS, ASSEMBLED, ACCES-
SORIES, PARTS. LARGE DISCOUNTS. Stunning Colorad
Calalog 5595 Relundable Dismond Enierprses & Book
Publishers, Deapt. PMM, Box 537, Alexandna Bay. NY 13607
Phore: (8134781771

MAGIC TRICKS, JOKES,
VENTRLOCLASM

VENTRILOQUWISM: Fun' Profitabie’ We'll tench anyone!
Ouaramesd. information FREE. Dummy Catalog $2.00
Mahes, Box 420-PM, Littleton, CO 80160 (30G) T96-6830.

FREE! World's Leading Novelly Catmkog 1600 Jokes,
Tricks. Scienca, Sporis, Hobbies Johnson-Smith, F-00,
Bradentan, FL 34208-5500

PROFESSIONAL Magic® Huge Catalog, over 1,000 Tricks
and Books, $4.50, Hank Lee's Magee Factory, Depl. P4, 125
Lincaln Stresat, Boston, A f2111

HOEBIES & COLLECTIONS

MILITARY Medals Catabogue $1.00 Subscription Yaarly
SA.00 Vemnmon, Dox 1S60PM, Wiidomar, CA 23081580,

HEW SWEEPSTAKES GINDE. Send $395 plus 5300
shipping Bnd handling R, Young Emerprises, 3930
Faulkngr, Houston, Taxas 77021
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EDUCATION & INSTRUCTIONS

SCHOOLS

FLAG CATALOG - U5, higtoncal, miernational, BCcesso-
rigs. §1 .00 shipping. Browse ‘'n’ Buy, Box 504-M4, Bohemia,
NY 11 T1E-D504

DECALS, EMBLEMS, PATCHES

AVOID Fire: 2 Thes; AC 3; 1586 1127 NE Filth St., Ocals,
FL 32870

BECOME A PARALEGAL. HOME STUDY. FREE CATA-
LOGUE, 800-382-T07T0 DEPT. LE12T.

CUSTOM EMBROIDERED EMBLEMS, PING, DECALS
Free CatalogQuotes. Rush Skatch Stadn, 57 Leroy 5L,
N.¥.C. 10014 (212) G29-2293

ANTIOUES, RELICS, INDLAN GOODS &
COURIOsS

INVESTIGATION CAREER. Quick home study. Becoms a
professional (800) 2726660

TERMPAPER assisiance 16276 papers availabla! 306-
page calalog—ush 52 00. Research, 11322 idaha, #206ME,
Los Angeles, 80025 Toll Free Hofline: B800-351-0222
[Califarnia: 213-4TT-A226)

FREE List to Serious Collectors. 300,000 induan Artitacts
Gpears. Pols 50,000 Minerals And Fossils Caddo Trading
Box 669, Murlreesboro, Arkansas 71958

STAMP COLLECTING

FREE Giant Bargain Stamp Catalog, Full Of All The Latest
Oifferings On Worldwide Slamps. Accessones And Supplies.
Baseball Cards, Postcards And Banknotes. Plus You'll Re-
ceive Stamgs On Apgroval. Buy Only What You Like. Return
Balance, Satigfaction Guarsniesd Jamestown  Siamp
Company. Inc.. Dep't E41PM, Jamesiown, NY 14701-0018

FREE CAREER GUIDE. Earn more money with Sucoess
Proven Cormespondence Diploma Coursss  Granion
Instituie, PEXA Adolaice Streel. West Toronio, Cangda. M5H
%3

HIGH SCHOOL AT HOME, NO CLASSES, LOW MONTHLY
PAYMENTS, INFORMATION FREE. EST. 1857, CALL 1-800-
228-5800 OR WRITE AMERICAN SCHOOL. DEPT, #345, 850
E. BSTH 5T., CHICAGO, IL BO&3T,

WORLD WIDE COLLEGE OF AUCTIONEERING, INC., (for-
muerly Rowmch) Term soon, Free citalog COL. GORDON E
TAYLOR, Box 945 Dept 19 Mason City, 1A 50401 515423
5242

50 WELL-PAYING CAREERS without college inclsdas
job description, trasmeng and earnings based on government
stahistics Froe detnibs Forest Publications, 538 South Bth
Streat, Suile E. Fesmanding Baach, FL 32034

NONRESIDENT UNIVERSITY DEGREES. Bachedor s, Mas-
ter's, Doclorates, Accrediled. Inexpanssa, Fast Cradil for life
gEperiance. Free sixteen page booklet Dr. John Bear. PO
Box B26PM. Benicia, Ca 94510, 1-800-E815-8535

UNIVERSITY DEGREES withoul classes Accredilted
Bachelors, Masiers, PhD's. Frea FACts Revealed Thorson:
Phi-4, Box 470884, Tuisa, OK 74147

FREE GiM With First Purchase. US Approvals And Wani
List Sernce. 20¢ for handimg. The Slamp Bowigua, P.O
Box 456, Madison, N.J. 07540

LOCKSMITHING, Universal School of Master, Correspon-
dence and Shop Training. Box 214652PM. Sacramento. CA
Q5821

1,000 difterent Waorld 100 dillerent Mongolian Dasulies
£100 Approvals ADULTS OWLY, Gouge. Box 13259-8T,
Ehzabethion, Tennesses 37644

FREE =ample plus catalog Jeffenes, 3480 Middlebelt,
West Bloomiietd, MI 48323

S0 DIFFERENT Old U & between 1861 and 1939 - §1.00. Ed
Aoush, Box 373, Mansdield, Ohio 44907,

OLD US stamps on approval Sherman, Box 15355E,
Phaladelphia, PA 18111

1,000 Starnps. £3 95 Guaranteed warth over 530 ai aiand-
ard catalog prices ! All-Dillerent. 55 countries! Money back d
not delighted. Approvals. Kenmaore, OM-274. Miord, NH
Q30585

LINITED MNATIONS, 3 Mint Sels. 25¢ Cometa POB
15060, Loko Placid, Flarsda, X3852

ISRAEL 15 Diferen 10¢ Approvais. Sam Charen, Box 864,
Deiray Baach, Flonga 33444

50,000 DIFFERENT, WORLDWIDE APPROVALS, 3¢-10¢
Each. Dawison, 5. Sulton, NH 032730510

“INVERTED ERROR™ + 100 Diftereni United Staies, 50c
with approvals Luray, P.O. Box 7088, Siver Spring, MO
20807

OME! Two! Three! Cenl Stamp Approvals. Regardiess
Catalog Kioster, 4164 52nd 51 San Diega, CA 92105

500 Detlerent Worldwade Slamps. Only 52 00! Approvals
Quebaphil. Box 88, 51 Jeome. Canada JTZ 5T7

s —

INTERESTED
IN CLASSIFED AD'MEATISING?

READ POPULAR MECHANICS Latast Edition of “TIPS ON
HOW TO MAKE MONEY THROUGH CLASSIFIED ADVER-
TIBEG" Thes nformative 24-Page Booklet Wil Show Youw
Thiz Do's A Don s of Claesbied Adverismg And How You
Ciary Wbl I Woik Fae You, Sa Ordar Today, Only §1.00 Plus
You'tl Fecave A §2 00 Coupon Befundabia With Your First
Dredey, Send To, POPULAR WECTHANICE CLASSFIED, Dapt
BG 250 W A5 Street Mew Yotk NY 10018

PHOTOGRAPHY'S and wideo s linest products simca 1857
al bow prices rom a smsll lown deslen you can irust. Calalog
£300. Morman Carmera, 3602 South Wesinedpe. Kalamarno,
Michigan 48008

PLAYS, SONGS, MANUSCRIPTS

$1,200,00 Cash Priza. Poams Wanted For Sengs Radio-
TV Promations - Aecordings - Publishing. Broadway Music
Produchons, Box 7435-PM, Sarasota, FL 34278

MUSIC INSTRUCTIONS & INSTRUMENTS

VIOLIN, GUITAR. eaic. making matorials, accessories
books. Catalog, $1 00 bnlernational Luthiers Supply, Bax
SB0X9T, Tulsa, OK 74158

ACCORDION Top Brands, Cordavax, Buy Derect Tremen-
dous Discounts Trades. accepted. Free bDrochure PM,
Acgordion-0-Aama, 16 West 19th Sireat, New York, NY
10011 Phone 212-6T5-0089.

ACCORDIONS, CONCERTINAS, Bulion bowis, fiv., used,
repairs. trsdes. credil cards. Castighione. Box 05, Warren,
M1 45090, Catatogs 313-T55-B080—B00-325- 1832
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FARALEGAL GRADED CURRICULUM. Approwed Home
Shudy. Most AHordabla & Comprehensive. 100 Years of
Legal Training. FAEE CATALOG, 1-800-B28-0028
BLACKSTOME SCHOOL OF LAW, .0 Box 790908, Dept
PM, Dadlas. TX 75378,

RAMESTHESIA, Aadeonics and Dowsing, Books. Courses
and Eguipmant. Elaciranic Homoaopathy Equipmant. Blus-
Iraled 76 Page catalogue Froe (air mail 3 dollars| Established
over 4 years Bruce Copon Laboratories, Highleeld
Danehil, Sussex. Englond AHNT TEX. Ted-D825- 790214 Fax
OR25-PI00ST Tekex B524E6.

SURVIVE THE RECESEION. Drand-new Sludy revaals
UAA jobs in highest demand—many oecupations! Getaiked
Pepon inchsges gaographic iocatons 8500 Mevany, Bas
FEZ2A, La Jolls, CA ST

GET a HIGH PAYING Airline job' NEW bookiat teils how
57,00 Sanderson Emierprises, 14200F Ceniraville Squmne.
Suste 1BAC. Centreville, WA

HELP WANTED

OVERSEAS, 1o 51,000 daily! FREE list. ZINCPD, Box 585,
Dearbom. W 46120

GOYERMENT JOBS 516412 - 558932y r. Mow Hirng
Your ares Call (1) B05-687-6000 Ext A-20024 for lshngs

EASY Work! Excelient Pay! Assemble Proguects At Home.
Gall 504-541-B003 Exi. 5038

$309.04 Weehkly Assampting Our Products A1 Home (415)
432-2514 (Recorded Maessage|

PLANG TUNING PAYS - Piano tuning - Elsctranic organ
sarvicing, Learned easily al home. Free boakint. Miles Bryant
School, P.O. Box 19700, Sacramenbp, CA 95819

AUSTRALIA WANTS YOU! Big Pay! Transporiabon! New
Emplowment Hendiook—83 00, Internabional. Box 18107-
AP, Washington. DC 20006

FULLY APPROVED UNIVERSITY DEGREES! Economucal
home study lor Bachelors Masters PhD., FULLY AP-
PROVED by tha Callornia Superintendent of Public ingtruc-
ticen. Prestigicous {aculty counseis for independent siudy and
life expersence credils (5000 anrolied studends. 400 taculty.
FREE INFORMATION—Richard Crews, MD. (Harvard),
Presidend, Columbia Pacilic Unwersity, Depariment 2E84,
1415 Thard SEreel, Sin Ralael, i 040071 Tall fnee, (BO0) 227-
0119; Cadifornia: {800} B52-5522, or {415458-1650

EXTENSION And Posi-Gradunte Awards in Philosophy,
Am, Science, Botanic. Medicine, Homeapathy, Aadionics,
and others 30 subjects Curricutar frea (airmad §1.00 refund-
abla) Ragistar. Sussex College of Technology. Sarte 2300,
365 Canal Strool. New Oreans, LA 70130, Telephons - T08-
B23- 1880 lalelac: TOA-623-1880

LEARAN Homosopathic Medscing o Maturopathy from
Internatonally Accradited School. o Professaonal Diploma
standard Other courses Diefefics. Radionics. Estabishad
19681, Prospectus Frise (ainmall 2 Daolarars) BRANTRIDGE
FOREST SCHOOL. Highteld. Danshill. Susses. England
AHITTEX. Telax $5246 FAX DE25-TS00ST Tal 0825780114

SCHOLARSHIPS, granis. loans. Write: College Dallars, 28
Broatwiy. Baverdy, MA 01815

=JET'GAS TURBINE HOMESTUDY!" - Reparr, cverfaul,
maintenance. Amarcan Jef School Depanmeni PME1,
Darty, Montana 50629

OVERSEAS. TO 51000 DAILY) FREE REPORT. EMPLOY-
MENT, P.0. BDX E502, CONCORD, CA 94524

OVERGEAS | SX.000 - 75000+ Free Repor!
Empioyment. Box 18T80-AP, indianapolis. IN 46219

FOR INVENTORS

PATENT IT ECONOMICALLY! Free details. Licensed since
1958, Rener Assccaabes. 2008 Fondulac, Richmond, WA
23270

WK DIRECTLY WITH
REGISTERED PATENT ATTORNEY
AND GHADUATE ENGINEER

Wi Eeipong wears  oombieel Brgnsanng and  piend
wepanence. LS and sieratonal palen! applosions. FATENT
inet DEVELOP your waa with e arparence of an esper], Cal
o writet o (rpe COMFIDENTIAL RSCLOGURE, RECORD OF
INVENTION =nd 10d PAGE BRDCHURE. nimduchon #a
relusiry, Warketing Pans. Owaeass Producton. Profoiypes and
Pessand Raddly Awaiabe Ao mpecanng n Copynghits and
Tagemares —LESE THAN ONE HOUR FLIGHT TIME TO US
PATENT OFFICE—CALL TOLL FREE 1-B00-442-2TH o
wnfiz. Michned | Mod Fagpsiened Palerd Aliterery, LS Pulen
riaalrabon S200.THG; 1T Shiveld L, Ebpocsnd, b vk 117090
Chusis . LA (B1EH) - IBT-TF77 - PAK: (B16) - 882- 277,
From Canada SO0 M67- T4

FREE COLLEGE TAPE Exiernal Dogroes Business Publc
ddministration Law Graduate-Undergraduabe Fnanceal &id
(B00) T53-0005 Ext. 817, LaSalle Uivvesasty, Mandevills, L&
T TO-4000

AVAILABLE: Over 54,000.000,000 i scholarships Fres
details el how to gEt your share. Wil Prize Wisdom, 2835
Shetfald. Chicago. IL EBOEST

STUDENTS: information Concerning College SAFETY,
SURVIVAL, SUCCEEDING ... Fres Dwetaits 4155 Tamiami,
Suibe 133, Vanice, Flomnda 34293

ROBOMCS, Automalion. Cad Correspondence Courses,
Videos Catalog 32 Heritage. Box 227, Easl Prospecl. PA
T

BECOME DOCTOR OF PHILOSOPHY. EARN PRESTH
GIOUS EUROPEAN STYLE DOCTORATE. MONRESIDENT
AESEARCH, RATHER THAN "COURSEWORK." QUR Uhe-

HOLBROOHK, BOX 238-R, HAWAII NATIONAL PARK, HI
SETIA.

DETECTIVE Home Study Course. Fres lapel pin. certily
cate, greal luture. Professional Investgator Schoal. Depl.
CP, PO Box 41250, Los Angeles. CA 80041

PATENT AND DEVELOP Your Invention HRegistered
Fatent Ageni and Licensed Prolessional Enginesr. Send
for FREE PATENT INFORMATION Every inventor Shoukd
Hawe. Aichard L Miller, 12 Parkside Drve, Sudte-M, Dix
Hillg. NY 11T46-48T8 |516) 488-4343

NVENTORS! Can you patent and profit from pour idea?
Call AMERICAN INVENTORS CORPORATION for fres infor-
mation Over a decade of sarvice 1 (800] 338-5656 In
Canada call (413} 5B8-3753

REGISTERED PATENT ATTORNEY Donald A
Kattiesirings, 414 Hungeriosd Drve, Aockville, Maryand
20850 1-800-748-6218

REGISTERED PATENT ATTORNEY Free information.
Patent Searches Applcations, Halvonis Officas. 1-800-
BTE-HET0

FREE heip for invemiors! No charge for protection lerms
and mlormation kit Aflliated lnweniors Foundation. 1-
B00-525-5885

INVENTIONS WANTED. PRAD INTERMATIONAL, 1377 K
STHEET #5633, WASHINGTON, DC 20005

[Continued on next page)




FOR INVENTORS
from

INVENTIONS, idoas. new prodiscts. We submil 18 indus-
try. Call 1-800-2B8-IDEA.

NEW TOY IDEA? Toy Co's need innovalive products. Do
you have the next blockbusher? CALL EXCEL 612-534-
00,

VISIT America’'s largest invantion show. Owver 500 exhib-
its. Information - 412-288-2523.

FOR Product Dewelopmant and Patent Assistance, call
Darvison & Associates Free (nformaton. 1-800-677-6382

PATENTS. Wm. Scott Ramsey, 5753 Even Star,
Columbia, MD 21044

NORTHERN IDAHO. 510-20 ACRES. Beaulilul Norihwes|
forest and lake country, Hunting, lshing, recreation, re-
tirement. FAEE brochure MATIOMAL ASSOCIATED
PROPERTIES, 1111-ME Sherman, Coeur d Alens, kdano
B3AT4 (208) B64-8161

GOVERMMENT LAND OPEN TO CLAM. 20 1o 40 acre
locations available for 20 governmant fee in Alaska
Arirona, drkansas, Calilomia. Colorado. Flonda Idaho
Louisians. Mississippl, Montana. Nevada, Mew Moxico
I:h‘l-gbﬁ_l.th. Wiaming. For complela inshructions, maps
lilemsg formms and lelephane hefpling send £20_ of lor more
information send 53 Public Lands Tile P.OB. 2045-X
Part Angeies, WA G8362

INVENTORS - Learn whal 1o do nexi, Freo delails -
Consultants, P.O. Box 248, Colonial Hgls, VA 23834

CASH In! Free PatenUMarketing Information.
Internationally Known Consullant. 1-800-48-NVENT.

REGISTERED PATENT AGENT Laurence Shaw, PhD.
{Physics), Technical and non-lechnical products, Aesson-
able ratea. BOT-27T-4305.

ACCUSEARCH Specializes in Thorough. Prompt, Inex-
pensive Patent Searches 1-B00-099-5408

INVENTORS - Why Inwvani withaut prohit? Euraka
Salutions internatonal (not an invention marketing firmjp

oo 1-800-370-2366. Aecoupable S4'min B-min Success
Instruction Musi be 18

INVENTORS - Apply Now! 1dh Annual Intecnstiomnol
Inventors Expa ‘91 - May 30-Juna 3. 1981 - Javils Conven-
tien Canier Cholce Locations Available. Call (213 877
4047 Write: IlA, POB 791, Planetarium Station, New York
NY 10024

LEARM how to offer your avention for sale or Hosnss
Frew bookist outhnes procedunes. royalty rales, require-
menls. Kessler Sales Corporabion, G-5-FI, Fremont, Ohig
43420

SAVE 55535 - Complete handbook explains easms! and
baast expensive way to protect and marked your invention
§15. HC, P.O. Box 28038, Oakdale, MN 55128

SAVE THOUSANDS Call 1-800-U-PATENT I Yaursall
Educational Consultation: Experienced Inventor S2.00
Min. P.0O, Box @5617-2392.

PATENT SEARCHES

FMD out if your idea can ba palenied belons you spend
thousands of dollars on the actual tling. Our atiordabée
professionally conducied search at the U5 Patenl Office
could save you money and disappointmeni fater Abso-
lutaly no obligation in  roquesting  oelails  Trom
PateniFinders. Suite 185 Mail Stop 25, JE20N Sireet, NW.
Washinglon, DC 20007

INVENTORS! Your firsl step s imporiant. For Free
advice. call Adwanced Faten! Services, Washingion, DC. 1-
B00-458-0352

INVENTORS: Call TLGI for free information 1-800-468-
7200 24 hours-day - USA/'Caneda

INVENTORS! Cull IMPAC laf free information package.
USACanada. 1-800-225-5800. Performance profila provid-
ed.

INVENTORS: Froe information on offering your invan-
idon lor sale Kesslor Sales Comporabion, C-5-IW, Fromont
Ohio 43420

CASH For Invenlions & keas. Applicalion pachkage,
55.00 1o Talon Merk Designs, Box 286c, Boonwile, NY
13308

GOVERNMENT HOMES from £1 (U repair). Delinquent
tax property. Reposssasions. Your ares (1) B05-687-5000
Ext GH-20024 for current repo lisi.

REPOSSESSED VA & HUD HOMES available from gov-
emmeant lrom $1 withoul credil check. You repair. Also 1ax
delinguent toreclosures Call (B05) 662-7555 Ext H-1706
for repo list your ama

BUY IT WHOLESALE

BELTS. Buckles, Hat Tacs. Jewelry. More. Complate kine
tast sellors. Big Protits. Complete dealer sat up. Color
-::l-lhn £1.00. Anchar, Box J958-PMA. Narh Providenca

02911

EARMN MONEY saliing Gold and costuma jewelry. nngs.
walches-Buy Deescl. 130% Bedow Retail Catalog §1.00
Anka-PM, 40 Freeway Drive, Cranston. Al 02620

400,000 BARGAINS Balow Whaolesale Many Frea! Ligui-
dations .. . Closeouts .. Job Lots .. Single Samples
Frowm Daimils, Bargasnhunters Opporiunites, Box 1409-A
Halland, Michigan 43433

CLOSEQUT Joweiry & Cratt Supplies (Catalog 25c)
Roussels, 107-1631 Dow, Arlinglon, Ma 02174-7199

WHOLESALING 1o retail siores Brochureapphication
£100 AR Fry, P.O. Box 794, Gilmar. TX TS644

PRINTING

PRINTED &nvelopes as low 83 §15/thousand Frea Cata-
ing. Sawe money, make money. Dealers wanied
Associaies. Box 2305 Depl PDO7, East Liverpool, OH
43820, (216) 366-9426

PRINTING PRESSES, RUBBER STAMP
OUTFITS

AUBBER siamp supply calaleg. $1.00 deduclible first
order. Ster Stamp, 1720 N. Marshlisld. Chicsgo, S6822

TYPE and supplies. 100 page catalog. §2.00 deductibie
first order. Acme Typo, 1720 N Marshiialg, Ghicago, 60622

BARCO Type Founders Type and Rubber Stamps cala-
logua, Madl 52.00 refundable on first grder. PO, Box 1011,
Bengenvilie. 60106

PRINTING Presses, new and vsed supplios List $1.00
Turnbaugh Printers Supply. Mechanicsburg, Penna 17055

TYPE for printing and slamps. Catatog 52 00 deductible.
Quaker City Type. A.D. 3, Box 134, Honeybrook, PA 10044

PERSOMALIZIED TOTE BAG. Red or navy. Your firsl
name embrojdered. Greal for ks Bag measures
145134 §12 85 plus §1 00 SAH BureiSmith Company.
1943 Sunny Crest Driva, Unig 133-P, Fullerton, Califomin
92635

SECRET Qid Southern Recipes. Coloriul Bopklet Makes
Ideal Gl £3.00. Praduction Howss, Box 1888 Jlackson, TH
3a3ca

FREE SERVICE! Ever forgotien a closa Irisnd of relatives
birthday? This service insumas you won't. Write: THC.
1533-PMO4 1 Cuarry, Virginia Bexch, Vi 23484

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

YACULUM CLEANERS "[hscount Prices Mew Ranbow
558995, Kirby, Filler Queen, Tri-Star, Panasonic, Aoyal
Dreck, Details : ABC Vacuwsm Warshouse 6720 Burnel-PM
Austin. Tx TATST (512) 450-TE43

THOUSANDS Products Bay lowesi prices direct from
twclories Free Feport JHC. Depl PR4DT, 8211 Makl Rt
Sinking Spring, PA 16608

T1580 CATALOGSE DMRECTORY guwe. Sources Far Ev-
erything! Lisied and Described! 5695 Catalogs. Box
14107WA, Jackson, MS 39036

CLIP BOARD WITH LIGHT, lllummnating, Strang. Light-
wesght, $11.65 + 5400 S&H Unbgue Products, 2111
Baseling Rd. #4, 208. Grand Island. WY 14072

COLOR TV §98. Applunces, Elecironigs. Jeweiry, Sport-
g Goods below wholesale. Join Group Buying Club
FREE npplicalion. TSl Box 3043-A, Skokie, IL 80078

THIS IS & SCREENED ALD*

LET ¥out Agvertisemani Achisve The Sarme EMect| Far
An Addvepnal 550 00 Par Adveriizemeni You Can Ordar
Orur Seroaning Process. Same Prico Appilies To Al Adwer
limarments Mo Matter Whad Gite, Small O Large For Mare

CLASSH

tasmation Call POPULAR MECHAMICS ED—
1-212-849-3167
ADVERTISING AGENCES, ADV. SER.

MAILING LISTS

NEW ACTIVE NAMES! GUARANTEED HOTLINE OPPOR-
TUNITY BEEKERS 200510, 500/315; 10000525, Immediate
Shipmenl. Mixad S1ales FREE MONEY MAKING REPOAT
That You Can Print And Sell. Advon. Orawer B2, Shelley, ID
BI2TA. Visa ML Ames 1-800-992-36868

HEW MAMES DAILY! Firs! order “TRIPLED FREE! SAME
DAY SHIPMENTT® Adghesive labeis. Eager opportunity
seekers. 200%5; 500069, 10000515 2 000E24, 5 000548,
10000852 Diher Lists Available LIST-MASTERS, Box
425-BA, ML Sinai, NY 11768 Visa®CCOD orders call 800-
256-8664

ACTIVE NEW OPPORTUNIST NAMES! GUARANTEED!
FAST DELIVERY! MIDIED STATES! 200-510; 500815 1000/
525, DEALER'S CO-0P, BOX 526-PM, GRIFFITH, IN 48318,
1-800-397-3405.

CHEAP CAMADIAN ACREAGE, information $3.00
Marihoky Enterprises, Box 32, Armsirong, Brifish Golum-
béa. VOE 180

REAL ESTATEFORSALE = Hunling & fishing retreats.
lake A river camps. all types of wilderness properties-
.. . Call or write for our NEW FREE CATALOG showcasing
thousands ol real esiale walues nationwide! UNITED
HATMOMAL REAL ESTATE, 4700-PM Balleview, Hansas
City, MO B4112 Pn: Toll Free. 1-800-998-1020.

FRESH HOT Eagor DPPORTLIMITY Soekers MLM Partici-
panis. COMPUTERIZED Adhesive Labels. Express Ship-
meni. BEWEAR of “CHEAP™ Lists. 100815.00, 50053000,
1000545 00, 2000057000 MBMG Lists. Box 3009-Pai,
Maple Gian, PA 10002 [215) B43-1328 VisaMC

RUBBER STAMPS

MAKE Rubiber Stamps. Highly Profitlable. Free gelaifs
Stamper. POB 226808 {3X). AX Tampa. FL 33622

HIGHEET CABH for Gokd, Jowwlry, Goid Teath, Aimgs.
Dhsmonds, Watchas, Giver, Platinum, Mail Articles Today
Fres gilt with informatien. Chicago Gald & Precious
Metals, 10 South Wabash Dept 858, Chicaga. 60803

TAKE N} CHANCES. Dmai with oldest. most reliabie firm
in oid gold business. Establshed in 1834, We buy Gold,
Siver. Platinum. Diamonds, Highes! Cash Free Informa-
fion Rose ndueires 28-A Easl Madmon. Chicags B0B02

JEWELRY, STONES, MINERALS

GEMSTONES. Bargain lisis §1.00. Al Johnson, 727 North
Foole. Colorado Sprngs. Colo. B0E09

FIMD Ond Coins, Jewalry, Golg Nuggets, Naw Patented
Revolutionary Device. Free Catalog. Gardiner Electronics,
J13TW. M 350h Ava, Sulle K, Phoenis, AZ 85017

PROFITABLE OCOLIRATIONS
e e T e e T e
PLASTERCRAFT Profitable Home Business 3000
Maolds Available. Detalls. LynnebHs, &6251C Mantpark,
Mentar, Ohio 44060

FREE inlormation Starter & Altarnaios Rebuilding, Box
422, Seymaur, TH ITHES

FREE Briachurad Repar A Condifioning. Rebrigara-
ton, Gas Henlnng Il instruchions. Doalca. Ing. 11252
Goodneght. Dallas. TX 75228

MOVIES NEED STUNTMEN AND WOMEN NOW! Straight
falk guide §5 00 Cause/EHect Productons. 17340 Harpar
Avenue, Suite 701, Detrost, Michsgan, 48224

SALESMEN-DIST.
MAKE EXTRA MOMEY DURING YOUR SPARE TIME! Eam

woithly commissions showing our exciting ling of Calen-
dars, Pens and olher popular Advertising Gis. Prampt
porsonal service from AAA-1 firm. Our B2nd year. Mo
expriencs necossary. No mvestmant or Collections. Saf
your owhn hours Full Time Potential Write 1o Richard
Lowe HEWTON MANUFACTURING COMPANY, Depl
ME1SH05 Nowbon, lowas 50208 515-T92-4338

MANUFACTURER of sxciusive elecironic product nesds
Balesman. Palrick Wolisy, 4488 48th 5L North, St
Patarsburg, FL 33700

(Coftinuad on naxt page)
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SALESMEN-DIST.
{Eomtimund trom

SELL BADGE MACHINES and supplies. § sizes. no stock
fo carry we dropship. Debbeler Mig, 3912-P Wesi
Mckinkey, Milwaukesa, Wi 53208

BUSINESS OFPPORTUNITIES

MPOAT-Export opportunity, profitable world-wide. mail
order business from homa, withou! capital. We ship plan
for no risk examinalion, Experience unnecesaary. Frea
Aepart Mellinger, Dept. K2T06, Weodiand Hills. Cadifornia
91aET

SHUNDREDS DAILYS People call you 1o order Oppartu-
nity publications TOB-428-B668 ext. 2ZR98EX

GUARAMTEED! $1.00 Pound from “Junked’ Tires.
(Stamped appreciaied). La Valloys-28BPM, Oxlord, FL
a2684

5225 DAILY “CHROME PLATING” Auto Pars, Molorcy-
cles, Inexponsiva, aasy, (Free) inlormalion: Chrome
Plating, Box 2285, Waldorl, Maryland 20604

520000 In Backyard! Growing now spocialty plants.
Start with $60. Free informafion, Growers - Box 988-PM,
Friday Harbor, WA S8250

LET The Gowernment Fingnce your small business
Grantadoans (o 5500000, Free recorded messaga. 707-
A40-8600. (KI3)

LEARN to Ciean/Aepair Fax Machines, Huge new mi-
kot! Earn SEShour Mo axpefience necessary. Free detsils
call 1-B00-827-0588 o wrile 6. Vieja Publicalsong, 5329
Fourtmn Avenue, Depl. PMFX. Los Angales. Callfomia
80029,

THOUSANDS 10 be made wilh your vidso cameraT
Baligve il Make maney while an vacation. Free repor
Bissatt, Dept PM481, 558 Braodock Awve.. La Vale, MD
21502

USED courses. Locksmithing, sic Specily inlerests
Doucet. P.O. Box 5272 Gaineswile, FL 30602

A NO Nonsansa Way To 5500 A Day. 51.00 Salt Ad-.
dressad Stampad Envelops (SASE). Elizabeih Wood, 3954
RDS, Canandaigua. MY, 14424

£50,000 YEARLY bBuying and selling sutomabiles. This
booklat. AUTO TRADE. tells you all you need fo know
Guaranteed to help the nowice 1o exparanced make
sefious $588 Aush §3 95 BA Marketing, P.O. Box 953,
Algxandria, MN 56308

BECOME A REAL ESTATE APPRAISER. 100,000 FLI..E
POTENTIAL. HOME STUDY. EARN PROFESSIONAL CE
FICATION. FREE LITERATURE. 800-362-T070 DEFT. H‘E‘lfn".

MAIL ORDER BONANEZA selling books. Made 5300000
lasi year. Slep-by-siep plan. HPC-1, Box 3870, Torrance.
CA B0510-8098

“MONEY Brokerage’ Lucraiwve! ([Free Booklet)
Sources. PM-4 Box 291332, Davie, FL 33329

MAKE YOUR DREAM COME TRUE, EARMN 560,000 YEAR-
LY REPAIRING SWALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TDLL FREE 1-300-826-8523 (UG
CANADA) OR WRITE: THE GLASS MECHANIX INC.. 1017TD
NW 4TTH ST.. SUNRISE, FL 33351

S87. 500 yearly “hudden ' in your computer? Yes! (Froe)
roport;  Simpson, 10PM, Battle Grownd, Washinglon
SEG0M-0010

MAKE B0 MONEY REPAIRING WINDSHIELDS AND plate
glass! Up to $75.000 yearfy! Call TOLL-FREE USA &
Canada: 1-800-321-2587 for valuable demonstration videao
and FREE meport. Glas-Wald Systems. Box 5755-0. Bend,
OR 87708

LEARN Sowing Maching Repairing Men, Womaen
Lucrative Prafita. Gresslin Correspondance Bchool, Bax
5104, Spencer, lowa 51301,

BIG MONEY REPAIRENG AUTO WINDSHIELDS. Supplies
and information. Grubbs Glass Palch, P.O, Box 243
Maonticelio, AR T1655, 1-800-869-2213

§1.000'S POSSIBLE. FREE. Stamped envalope
Progress. Bow 53248, Los Angales. CA S0063.

VEMDING MACHIMES. Mo selling. Routes earn amazing
profita. “Blg Catalogue FREE." Parkway Corporalion,
1830 PME Greanspring Drive, Timonmm, Mandand 21083

NEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%

PROFIT. Free inlormation, Growbiz Box  306-M4,
Seminary, M5 33479
ALUMINUM SCAAP - Recycle Yoursell - MAKE UP TO

£25.00POUND| FREE information: indusinal - PM4B1, Box
127, Alemandria Bay, New York 13607

TAKE PICTURES for profil. Camera Yeniures, Box 771
Lamar, CO 81052

MAILORDER Books. 1,000% Profit. Selectco, Box 1140,
Clamrwater, FL J4617

$500.00 FROM ONE SACK CEMENT! FREE Piciura Proof
BRINCO, Box 1083-M, Hespenia, CA 83345

HOME Assarmbly Work Available! Guaraniged Easy Mon-
&y! Free Detalls! Homeworker, Beox 520, D He, MM

FORMICA: Repair Bumed and Damaged Counfertops
WITHOUT REPLACEMENT! Cluick, easy to $600/day
Change Countertop Colors WITHOUT REMODELING! De-
tails FREE! 208 256-3742. Write today to; Renew-A11. Box
BA0DPC, Vancouver, WA QB6ER.

POWERFUL guide details proven lechnique [o become
Sall Made Millionaira! Free Delsils. impulse, T4 Cinder
Ad. Dapt. PR4GD, Edison, M. 08820

SUCCESSFUL HOME BUSINESSES, Froe Details.
Whitney, B18-16Ave. N.W_, Calgary AB. T2M DK3

DPPORTUMITY plus inlormation! B0 reports! Sand §5.00
cash or money order bo- WTELEC, 305 E Naperville,
‘Westmont, IL 0558

FLAT ROOF MAINTEMANCE SERVICE BUSINESS. G-
guntic commercial, industnal wuntapped market exisis
everywhers! Imeresting, exciting, huge profits, gquick
@rowih, instant ground foor low cosl stariup, American
intarply Corp., PO Box 1500, Plaasant Valley, MY 12580

EARN $500 WEEKLY MAILING LETTERS., Free Detais.
Omega. Box 4309-A, West Covina, CA 1791

3819

51804 MONTHLY Buy'sell used cars [spare-time] FREE
Detaiks. Autonat. 507 Oak Drive. Friendswood, T 77546

BIG PROFITS! REPAIRING WINDSHIELDE and plate
glass $70.000 yearly. Call 1-B00-441-4527 for FREE detaits
Glass Technolegy. Inc. Depl. 4P, 434 Turner Dr Durango,
£0 Bram

ASSEMBLE PRODUCTS AT HOME. Many opportunifias
peying High Weshkly Profits presenlly available without
Inwasimant. Write: Businesses-B. Box 9008, Baldwin. New
York 11510-5008

MAKE $50HR WORKING EVENINGS DR WEEKENDS in
your own glectronics Business. Send for free facts. MJEP
Industry, Box 531, Bronx, NY 10461-0208

14,8947 HONG KONG-TANMAN Products Choaap, Small
lois. Some samples free. Harbor, Box 1 T19PM4, Yuba City,
Ca 95992

BATHTUB REGLATING, product sales. service and train-
ing. Cakl Unique Coatings Corp. [404) 345-0072

§£3921.00 From Square Fool Piywood tHugu Elam.unm
Revealing Proof $1.00  (Refundable) W

MAKE 315000 MOMNTHLY! Easy! Mo Investmani
McDowsll, Box 5528-A, Diamond Bar, TA 91785

FREE INFORMATION START PROFTABLE MAIL-
OADER BUSINESS. M&M BOOKS, TAT2 FAIRWAY TWO
AVENUE, DEPARTMENT 1, FAIR DAKS, CA 95628

MAILORDER OPPORTLANITY: Start profitable home busi-
mess withoul axparience or capital Infarmation free. Mail
Order Associates, Dept. 7584, Montvale, W 07845

CREATE YOUR OWN EMPIRE. |'Hl send you sasy to follow
INBIruCtions on how you 100 can $1ar your own profitable
Maill Order Business. Sand $5.00 ples $1.00 S&H ta: DL
Enlerprises. 2208 Oddie Bivd. Suite 322, Depl PM3,
Sparks, NV 89411

AS SEEM on T.Y. Earn & good monthly intomae process-
ing FHA mortgage relunds. Only Serous inquities Plesss!
00 235- 5340

BATHTUBTILEFORMICA REFINISHING. Complate nigh
profit packagae. Financing. (214) 522-5587, axiensian 410

MAKE HOMEMADE BOOWLETS. | ve earmed §187.000
with mmngé. Free information. Falcon, PO Boa 5320
Sewviarville, TH 17854

Bridgawatar, Mass 02324-2296

51,000 WEEKLY AIR TOOL REPAIRING. Instructions,
Parts and Tools Wholesale Free Details. Box 534, Wichita
Falls. T 76304

OPERATE HOME BABY SHOE Bronzing business Po-
tantial unlimited! Kits, Supplwes Siome Displays. FREE
informatson. 1-800-635-3431

VINYL'S whare the money 8! Professionally mpair,
recolor furniture. Cudck, sasy. Two 520 jobs @ day eomns
you §1.000 & month. Homes. cars, offices. resthuranis
Start earning in a fow days Detalls free VIP. 2007
Montrose, Chicago 60618

§5000 plus monthly from government s besl kepl mongy
making secret, the dsabalily consultant. Freo bookbel, 303-
TBE-1111

BTART A Million Dolar mail order business. 'We drop-
ship 2955 baat selling products. Lowest below wholesala
prices. Immadiate deilvery. Spectacular home busness
opporiunsty. Free Book SMC. 8401 De Soio Avenue, Depl
20-28, Chatswaorth, CA 9131 1-4001

RECYCLE METALS. NO, NOT BEER CANS! Easy 5458
waakly! Fres information Recyclar, Box 1214, Frankkin,
TH 310651214

S400 daily recyciing “Free Tires T’ Yes! [Frea) informa-
tion: Winans, TT1PM, Batile Ground, Washingion S8804-
orT

HYDRAULIC JACK REPAIR MANUAL, CATALOG 310.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TENAS TOS20-2157

PIAND Tuning queckly lnarmed with home stuedy courses.
Diploma granted. American Tunig School, 17050 Tellas
Drive, Margan Hill, Cali. 85037

540,000 ON 14 ACRE! Mow Mydroponics - inexpensgive,
pleasant, practical! Free inlormalian, Aobin'e Box 1214
Frankiin, TH 37065-1214
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§4,000 WEEKLY helping United States governmeni Mo
experience. DETAILS 1-813-630-58471

AUTO BATTERY RECONDITIOMING! (EASY!). EARN
HUNDREDSS WEEKLY! TRADE “SECRETS" REVEALED!
(FREE} INFORMATION! BATTERY OUTLET, BOX J300P4,
HICKORY, N.C. 28603-3300.

MAKE High Profil, Hot Selling License Plales, Signa
Vacumagic, POB 34588 (GC), Tampa, FL 33623

BUMPERSTICKER Printar. Cheap, simple, poriable. Free
datails. Bumpar, POB 22797 (GC). Tampa. FL 33632

PROFITABLE Gold Foil Prnber. Péarsonalize business
cards, pencils, matches. Free detals. Gold. PO8 24886
1GC,) Tempa, FL 33623

525,000 MONTHLY Taking Phatographa al Home! Work
only 5 Hours Weakly! Call recorded message. (303) B74-
8155

FREE over 100 reprini reparia wiven ordering profitable
mailordes secrels reprint manwad (all airmalbed] 55 cash,
Proametica. 3 Tanyiron, Deganwy Gwynedd. LLITSYF
Britain,

EARMINGS Unlimited! Madl Our Burglar Alarm Advertise-
ments From Homae' ABM Merchansising. Box SB3t4,
Chicago, lifinos 60659

HOME COMPUTER OWMERS ...Eam S970.00 woakly.
‘ater hours” 16 naw ways| (Free] recorded message: 1+
307-587-2193 Ext. 101

HOW to make a killing in mailarder| | pocket §1.000
dally. [You can too.) Free Report. OwenPub/PM, Battle
Ground, WA S8604-0010

RUNAWAY GAS PRICES. Brand new fuel additive baats
akyrotkehing gas prices. Distribulors sarnsng |arge profils.
Free delails. Product sample §2.00, Gas-P, P O Box 17411,
Tampa. FL 33682

FAETIRE IN 91 - OUR guarantes i writing ORDER THE
ART OF MAKING MONEY cassells and workshop. SEND
51995 to: THE NATIONAL CONNECTION, P.O. BOX 2607,
WHITE CITY, ORE 97503-0607

NO-NOMSENSE way to 5500 a day, 51 + SASE 1o DLD
Enterprise, Box 2173, Spring Valley. CA 91977

SELF Employmant Riches. Write: Succasa-Pai49, Box
586, Ellicott Cly, MD 21043

MAKE money at home. Selling inlarmation by mail, Free
Details Aush SASE Key. P.O. Box 1281, Gravotie. Ark
T2TH6

MAILORDER QUESTIONS and ANSWERS. Detalls FREE!
Stancer, Box SBBES, Sall Lake City, Uitah 84158

MAKE 510,000 MONTHLY, Mo Investmeni, Easy, Details:
Southland, P.O. Box 10028-M. Anaheim, CA 52812

MAKE A FORTUNE IN LANDSCAPE MAINTENANCE Fres
details. Quality Publicalions, Box 2894-A. Caspar, WY
BRG02

[Continued on next page)



BUSINESS OPPORTUMNITIES
(Continued from MEI

GUARANTEED SUCCESS! Start Your Own Horme Busi-
ness From Seven Most Profiiable Home Businesses
Write. Business Depariment, B3 West Gillam Ave.,
Langhorne, PA 19047

S350 DALY SELLING “RECIPES" BY MAILT? Yes . .
Amazing overlooked opporiundty! Frae prood: Kuhnemun,
1001-F, 145h, Cody, WY 82414

FANANCIAL Ingepundence From Homa! Free Details?
Star Publishing, Suite 1C, 2129 SE 18l Terrace, Cape
Coral. FL 335990

UNLIMITED PROFIT POTENTIAL! Enter this eéxciling
business and lap into a Multi-Billien dollar source of
wialth. Send SASE: ECPE&I, B920 RAoosewall Way ME,
Sude 368, Seanile, WA 38103

E200 TOTAL BWVESTMENT. HOME BUSINESS. Delails,
Moren, Box 400, Meshoppen, PA 18830

MAKE 5500+ DAILY IN HOME-BASED “MAILORDER"7?
| have, 14 years steady. You can 10o. Free peool
Kuhnomun, 1001-F 144h. Cody, WY 82414

BEEKEEPING EQUIPMENT Free Calalog Bee Farm,
Aowute 1 Depl 77, Moravian Falls, NC 28654

MAKE Cash Recycling, £5.00 SASE. Emil Frilsch, 12702
Ratcher Ava., Savage, MN 55378

GROW Hair ¢ months MNew Discovery! Box 1213-C,
Makati 1299, Phillippinas

MAKE Fubber Stamps. Highly Profiable Free details,
Stampee, POB 22809 |GG, Tampa. FL 33622

£725 DARLY "CHROME PLATING" Auto Parls. Motarcy-
clas, expensivo, Easy, [Frea) Informaton: Chroma, Dapt.
&, Box 2285 Waldort, Maryland J0604

I BUY Junk Mail! Free Detadls: Bean, 6632 Telagraph,
#2a6FM, Birmingham, Mi 28310

COMPUTER DB SELECTS FRANCHISES THAT MEET
YOUR NEEDS: EASYSTREET, 9155 DYER B-80#145, EL
PASO, TX Toa24

5078 weekly mecycling catglytic converiars! Nine pears
sugoess! Aecycling, 2267 East 5840 South, Sandy, Utah
BaQoZ

PROFITABLE |naxpansive Home Malorder Opporuni-
ties: Randalico. 18 Oakes, S5an Leandro, California 94577

ADVERTISE free in 550 Magazines 85 00. Diractory, Box
1IN Allante, Georgia 30501

GET THE FACTS! Expart shows which opporiumnily ollers
will make you Asch! Free Datasls: MEDCO, 6344 Fallrver,
Sacramento, Ck 95824

FREE DEMO VIDEDQ shows amazing now. casy-10-use
gyslarn lor engraving carving amy cuslom design on wood,
glass, metal, ceramics. stane, porcelain. bong and mos
other surfeces. Call Paragrave Corparaticn toll-free 81
(B0} B24-T415 or (BO1) 225-8300

$19.86 Siarts You In Party Tent Aental Business. Part-
time From Your Home. We Provide Complete Start-up
Infgrmation. Cowntry Tent, 11 Fiorence Rd.. Port JeHerson
Siation, NY 11778

TELEPHOME EARNS S6.000 MONTHLY! True! (Facls
freg]. Telemarkpting, T23-T Dwaston, Philadelphsa 19115-
4322,

START YOLR OWN PROFITABLE HOME BUSINESS fo-
dey. FREE details. Alzatex-M1, 6400 5W 213th, Aloha, OFR
sroay

CHAIN LETTERS - PYRAMIDS . Profitable? . LEGAL?
FREE Ireraturs! Andrew William=, Box 7445 Fort Worth,
TX 76111

CAN CRUSHER- Complete Instruchions 510.00, Proven
Design For Eaming Hundreds, A1 1 Box 854, Stewariville,
MK SEATE

FOREIGH EXCHANGE- Buying and salling forsmgn cur-
rancy lor pralil. §5.95 and SASE. Exco Inlermational. P.0.
Box 29843, Honolulu, HI 9E320

MCOME-FOR-LIFE N 3 DAYS! Become an information
sourrce. 3-day plan fills your mailbox with money Guaran-
tewd. S1000. VeniuseMark, 1200-17th Siresi, #1003,
Danver. Colorado B0

BMG MOMEY mn Elecirical Contragting Free information
Goldenrod. PO, Box 721189, Ortandg, Flonda 328721189

JOM THE REGULARS! Closeouls! Diri Cheap! Below
Whobesale! 250,000 items below 51000 free information ar
send one tme §24.95 fae and recemve a free cellular (carp
tetephone! Mo bull! Quimeach, Box 33685, Junéaw, Alasks
Saam

DHREAMS REAUZED . Morfmeg Baminegses Guiranised
Frohits Fron Fabormaiics Wrne LA L Pubbcation 260!
Yarba Vigla O Dept. PW. 5an bosg CA 85121

SUCCESSFUL MAILDRDER CAREER! Learn from @ros.
Dedaits: Consumer World, Box 667, Hainesport, N.J. 08036

EXHAUSTIVE 30 min. video guide covereng ALL PHASES
witchen'baih remodelng; cabinetfuriture relinishing.,
starfing/mainlaining your Own business VIDEQ and
ETUDY GUIDE - 32085 or raquest FREE inta: Oak
Specialties, 4458 E Curran, Fresno, CA 33703,

5200 - 5500 weekly - AT HOME!N No gimmecks - Details
FREE! Homeworkers-8, Box 32397, PAG, FL 33470

THE ULTIMATE OPPORTUNITY 1-B00-255-4650 Box
1371 Mational, 1-800-469-1000 Box 1371 lowa

LEARN Gardening and Landscaping at home. Good
partfuil time incame. Free booklel. Lifelime Caresr
Senools, Depl. A-560, 101 Harrison Sireel. Archbald, PA
184023

PROVEN successtul metnad. Star and cperate your
own profitable home business. Fres mformation AEC
Publishing. 123 151h Streat, Maryavilie, Cahf. 55504

FINANCIAL Indepandence Make Thousands Monthiy
Easy Businass. §14 .55 Baehr Internabional, P.C. Bow 4007,
Manassas, VA 22110

ADVERTISE FREE in 2! 30 Magazimes, Newspapars,
Radio and Television Stalions. Guaranteed! Dinectory
6 95. FREEADS, Box 1470TDA, Jackson, M5 35236

START your own HOME BUSINEES. FREE info. BMI Inc |
Box 170055-M, Miarm, FL 33017

MAKE A "KILLING" IN THE COMMODITIES MARKETS!
| Can Show You How. Tradeina. PO Box 3204-M
Ridgewood, N.Y. 11386

SEEK FINANCIAL FREEDOM! Start and oparale your
own Profitable Home Businoss. Guarantesd, Frée Inlorma-
tion. DAL Digtributors, P.O. Box 120, San Jacinle, CA
2383

HAIRPIECES FOR MEN

HAIRPIECES Save § Wrile Parry King, 2720 Cctavia 51,
San Franciaco, GA 94123

OF INTEREST TO ALL

HELP Reduce Foraign O Dependency. Detaded Guide
§t0000. F. Gayle. BB13 Warwick Dr, 2959, Boca Ralon, FL
33433

LIFETIME SECURITY CARD Gold plaled with carrying
case 38.50. Enclose your nama 21 spaces kmit. 55&, 5TH
imlarnational, 1840 Ormond Ave., Columbas, OH 43224

GREATEST ECONOMIC FORECASTER EVER! SECRET
CHART. Discovored in 1500, Sutabie lor framing. Send
520 Box 988, Lynden, Washinglon S8264

INTERESTED
N CLASSIFIED ADVERTISING T

READ POPULAR MECHANMCE Latest Edition of “TIPS
0N HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING . This informative 24-Page Boaklet Will Bhow
You The Do's And Don'ts of Classilied Advertising And
How You Can Maki B Wark For You. So Order Today., Onty
$1.00 Plus You'll Receive A 5200 Coupon Refundable
Wilth Your First Ordar. Send To: POPULAR MECHANICS
CLASSIFIED, Dept 56, 250 W. 55th Street, Mew York, NY
10019

FREE PRIVACY CATALOG. Cash incomd apgortunilies
Higing assats. Secrel loans. Naw identity. Edan, Box B410-
PC. Fountain Valley, Ca 92728

DRUG SETURES| Dirt cheap. Cars, houses, comgulers,
furnidure. Soizures, Box 23085-4, West Covina. &A 81781,

"HOW TO BUY GOVERNMENT SEIZED AND SURPLUS
VEHICLES, EQUIFMENT, AND LAND", cormplete manual,
satisfaction guaranieed, 514 85 Jacobs, P.O. Box 29317R,
Lewisville, T TEO25

GOVERNMENT AUCTIONS. Buy for pennigs! Locations
IR your are. Send 35.00 0. 485 Almondiree Circle, Qaklay,
Ca 94561

LOANS BY MAIL

KEED Cash 350000 To $50.000007 Debt Consolida-
tian T Mapor Bank Credil Gards 7~ Instant Cradit” Gotained
By Mail - 53.800.00 Credit Line, Mo Co-Signers, ko Crodit
Check’ Frea Informalion Wiite: National Credit, PO Box
1105, Ozark. AL 36361-1105, or call 24 hours {205) 774-
3304 Credit ext: PMOE,

WEEKLY, assembly, chlorical

200-§500 Homewark
T272A Brosdway, Tutsan, AZ B5710

AMATING OFFER! How 1o achiave financial success in
your spane lme. Wile today for frea valuabla ntormation
Anthony . Thomas Company, 20807 'Wayne, Livonia, Ml
48162

250,000 From Multi-Level Mail Sales! Report Shows
How. 25, LSASE Bax 123M, Mauna Loa. Hawaii 96770,

GET RICH!! Secret law smashes debis - brings Gash
Credit!! FREE reposi!! Wealthkit B, Box 32398, PBG, FL
33420

MIME Easy to slart "Mo Invesimeni” Busmnesses
Adveniures PRIZ21, 6418 Trinidad Drive. San Jose, CA
5120

£300.00 PER DAY for MAILING LETTERS! Detalls FREE!
Moneymakess'B. Box 32368, Palm Beach Gardens, FL
33420

$600,00 Each BATURDAY samed i your garage. Prind T-
Shirls using homebuill or commercial egquipment for High
Schools, School BUYERS LIST your arga, plans, dotails,
sand $9.9% to. Team Graghict, Suite 304, Box 10,000,
Mesa, AZ 85218

MSCOVER Mine Amazing Mew “Easy Profit’” Money
Makers! TOLL FREE: 1-800-895-7304 X860 (24Hr. Record-
ing}

51,000 Weehkly! Easy, No Risk. Frea Dodails, Acarn, 10044
Adama, Suite 354F, Huntington Beach, C& 92646

T

REFAIR Boat Sioves Prohitable! Video Instructions
Parts Lists, $39 (813) 262- 7565

MONEY Problams? Free Book descnbes Loans, Cash
Gawernament Grants, ofther benelils, avallable o ndived-
uals. Wrla: AssoCiates-AK, Box 3008, Baldwin, New Yark
11510-8008

BORAROW 50,000 “Fast . Any Purpose Guaranioed
Capital. Box 561358-PM, Charlotte, NC 28256

LOANS! LOW PAYMENTS, Any purpose [5165-349-
164% [Exampie: 55000 Personal approzimately $155%
madih] Visa MadlerCasd

LOANS BY MAIL, Froe Application’ Ouezal Co., Dapl.
PREL, Box 537, Waila Walla, WA S5362

NEW PRODUCT - Leak Sealver Kit, pingsoints eaks in flat
radds Por rapaird Malkong o sales poasibilities. Relails
$8.95, Dealars info. Interply Corp., P.0L Bow 1500, Pleasant
Valley, N.Y. 12509

MAILORDER OPPORTUMNTIES
e e e e —
STOP Mew Mail Order Booklal Tremendous Profits,
Ouistanding Information  $500 Sample, Box  80%,
Franktord, On. Canada KOK 200

MILLIDMAIRE Mailorder Expert Ravaals Momsay-dMaking
Secrels. Free, exciling hour casseta Mal Powers, Mo
Haollywood, California 91609

MONEY made with lates!, grestest opporiunilies. De-
todls: Wise Programs. 11500 Knobby Way, Jackaonwiia,
Fhorida 32223

BORROW BY MAIL Gal $500-575000 Quickly, Naarky
Evaryons Qualifes! Sand lor Frae Application. BMJP Indss-
try, Box 531, Bronx, NY 10461-0531.

BORROW $100 - 500,000 Fast! Contidential! Glendale,
Box 2EI2TI. Plano. TX TS026 « 1-000-444-6588

FREE MONEY! $300.000.000 Giveaway Wever ropay
‘Everyone Eligible” NEW Booklet $1.00 (Refundabie)
Entreprengurs. Box 623724 Virginia Beachk, VA 23462

EASY Maney. Loans, Granis, Credit Cands, Governmient
Monay? 1-800-288-3303

BOAROW S500-5100.00000. 8% Eligibla Owernighl
Sarvice F18.375-9182--24 Hours

(Continued on next page)
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LOWANS BY MAIL
Cantinued ram

BORAOW $500-340,0001. ‘Chvarnight * On Signature.
Keep indefinfaly! Action, Box 5499-A. Diamond Bar, CA
91765,

CASH HOTLINE LOANS Up To Your Yearly Income. Fast
Approval With Proof Of Employment 112-565-0918,

1-000-T26-TT66 Visa'Masier Card Instant Preliminary
Approval With This Calll Even With Poor Credit. 510 Fea

BORAOYW SS00-E200,000 quickly! Nearly everyone quali-
fies! Frea apphication: FSA, Box 10321, McLean, VA 22102,

GET THE FACTS! Poweriul Concige inormstion givan
o (e phonel Nething Ta Buy! Leamn the truth about
“Loans by mall”, "Visa'MC wibad oredit”; ~Eramng bad
cradd”, Wher 10 get low interest Viea' MO, secured cards
More! CALL US FIRST) 24hr messages - COMSUMER
CREDIT WATCH 1-300-226-8347 51 48min

BORAOW $300-5100,000 By Mail!l Fres Defails! Write:
TRK, Box 1059, Cloarwater, FL 34617

FREE! REMAILERS LIST. AGENTS NEEDED. PS, Box
29656, San Antonio, TH TRI29

HEARING AIDS

RECQFES, COOMING, ETC.

HUGE SAVINGS Eliminaie Coaler Markups Fres Trial
Batterigs Whodesaée Tarma Arranged. Call Toll Frea 1-800-
3231212, Or Write: Lloyds-FMG. Rockiord, IL 61110

FREE HEARING AID CATALDG- Save "2 by maill Write
‘MonsySavers”, J8858PM-4 Apache Plume Dr., Palmdale
CA 53850

FREE Hearing Asd Catalog. All Mosets. Huge savings! No
salesman will call. Ahodes, Dept 310, Brookport, IL 62970
1-B00-466-3 100

HEARTY BEER Cheasa Soup. Send $3 .00 Nie's Kichen,
1708 W Oakland, Chandier, AZ B5224

BETTER THEN SEX cake, cutragecus 5300 SASE
Authin’s Recipes, P.O Box 392, Phalan, CA 52371

GRANDMA'S 100 year 0@ Donul Recipe 5300 SASE.
PO 2145 Scottsdale, Arizona B5252

MOMS Combread 5300 Mom's. 607 Parker Road,
Salisbury, Maryland 21801

CUSTOMEED COOXBOOKS . . . YOUR RECIPES! Details
FREE. Cookbook, 589 Ramapo, Teansck, M) 07668

PIPES, Tobacco. Cigars. Accessories. Dver 50.000 pipes
in stock, Free 32 poge color catalog. Call Carey's
Smokeahop Toll Free 1-B00-FB0RIAR.

CHILI Racipa, World Class Spicey, Unigua. Send 53.00.
P.O Box 1532, Aang, Nevada BSS05

CHOCOLATE MOUSSE CAKE Fabulous Dessert From
HWoled Calerer. 5300 LSASE. Kenco, 3 Frederick Lane,
Scarsdaele. N.Y. 10563

“EXPERIMENTER" LABORATORY CHEMICALS
GLASSWARE, Catalogue $2.00 Eslablished 1853
HAGENOW  LABORATORIES, 1302 ‘Washingbon.
MANITOWOC, WISCONSIN 54220

SECURITY, Confidenlially, Detmls.  Consumer
Warghouse, 6333 Pacilic #508, Siocklon, CA 35207 «

CONFIDENTIAL Mail Receiving. Forwardeng Waorldwo

NEW! SCIENCE PROJECTSTUTORIALS PLANS
FREE Inlo! BAW Research. Box 520, Banks, OR 97106

MailPosi, 2421-0 Prafl. Chicago, Iilinoss 60645 (312} T64-
o

REW - Latiering Guide, Works masesr - does more! Fhoe
mngles. One pieca. 27 = 4", StudenUProfessonal use Un-
asnilable in alores. Dndy §2.001 SASE. Howard, Wine
Shackleford Mk Little Rock, &R 72211

AMAZING INDUS. SUPERGLUE for serious hobbyist and
professionals. Send $7.00, DAD's, 812 E a1h, Dlympia, Wa
88506

WANTED MISCELLANEOUS

BUYING Tungsten Carbide, Maoly. Tantalum, Gold, Sil-
var, Platinum 1-800-321-8914

GOLD, Sitver, Platinum, Mercury, Tantalum. Samples
Evalualed Free COve Assaying Service Call Wholesale
Terminal Toll Free: 1-800-832-1010

AUTOMOBILE Literature Wanted: 1500-1975 | buy auto-
mobile sales brochures, manusis, etc. Walter Millar. 6710
Brooklawn, Syracuse. NY 13211, 315-432-8282.

McINTOSH Marsntz Tube Type Hi-Fi, Old JBL. Alec,
Tannoy, EV Patrician, Western Ebectric Speakers. John
1-B00-356-4434

INCOME TAX

FORMULAS, PLANS, ETC.

DAD'S FAVORITE SEAFOQOD! Tasty Crab Cakes And
Codfish Cakes. 5300, Ray Lawmnce, 837 Wesl Gillam
Ave, Langharne, PA 19047

0 SOUTHERM RECIPES. Molhas's best S500 Mary,
PO, Box 830037, Cumming, GA 30130

SHRIMPLY DELICIOUS DIP. 5200 SASE Jean, TS0
Whispering Winda. Austin, TX TB745

YOU WILL ENJOY All the Bes! Salads, 94 Pages for
2985 D Schiick, 1658 East Capitol Exprassway, 5.
#4908, San Jose Californas 95121

209 PROFITABLE Formulas! (Fres List). Ressarch PM-4,
Bax 291332, Dawie, FL 33229

TRAVEL Informel:on Workdwide. Address List E500
Fod Faker, Box 24962 Seatile. WA 98124

SPECLAL SERVICES

INFORMATION. On  anything. Ferguson  Aessarch
Specialsts, 50-15 Woodside, Woodside, New York 11377

THIB 5 A SCREENED ADY
LET ¥our Adveriiaemen! Achiaye The Same EHect! Far
An Adciiional $50 00 Par Advertisement You Can Crdar
Cuer Sormaning Process. Same Price Applies To Al Adver.
tizarngris Mo Matter What Size, Small Or Large. For More
lermation Call -POPULAR MECHAMICS CLAESIFIED—
1-212-849-0167.

BARBEQUED shrimp teriyakl manngoe Moulh wabér-
ing. $3.00 SASE K. Cormell, P.O Boax 2405 Rancho
Cordova. CA #5670

GODFATHER Italian Braccioie Foast Recipe 5200
SABE Soavista. PO, Box 352198, Paim Coast, FL 32137

PUMPHKIN CHIFFON PIE, Famity recips. Scrumplious!
31.50 SASE. P.O. Box 2098, Temple City, CA 31780

CHINESE treditional delicious 38 recipes. Minimuam
calories, sasy. mouthwatering. S45A5SE Box 521, Postal
Station K. Toronio, Onfano, Canada M4P 3C9

AUSTRALIAM Pizza Recipe 5200 SASE Markim-Pid,
3418 Brookview, Wast Des Moines, |4 50265
WINEMAKING, BEERMAKING, ETC.

FREE! LARGE INFORMATIVE CATALOG. Cottage Braw-
ing. Box 1227-A4. Daylona Beach. Florida, 32115

FREE Calnlog. Battom of the Barred, 260 East Dominick
Siresl, Pome, MY 13440

HERBS - Yohimbsng Pau d'Acha Others Catalog $1.00
{Refundable). " One stop center  Juse Herbs, Bax 563 PM
Huniington Station. NY 11746

STAXES 25 secrels to save MONEY 5585 Mario
Publishing. 3331 Newion, Unionlaka, Ml 48387

FINANCAL

REPAIR YOUR CREDIT RATING! = Pius fill your bank
secount with Cash! For Fres Details, Wrile: 5.F. Financial,
Dept. C, P.O. Box 28, Stanley, |10 B3278

DEBTE? BILLE PILING UP? Bad credil is no problam]
Wallhalp! LiceaseaBonied. Applicstnng aceegied $500-
850,000 Mot a laan company. TGAG, Dept. PM, PO, Box
PEFT, Birmingham. Alabama E5XE orcall 1-S800-868-0007.

UMSECURED Personal Loans To $50.000.00/Business
Loans Owver §100.000.00. (301] 3659-B278

CASH grants. 0P loans. Write For Dollars, Box 406
PAMBIDA, MorRiches, NY 11855

INCREASE YOUR CREDIT - 250 Sources Many Overlook
CreditVEmployment Problems 1-800-724-TEI3 X-004

SHOTGUMN-LEVERAGE BLASTS away Debt and axpands
your incoma' Free details: CalTex, 8818 Aochelle Drive,
Plano, Toxas 75023

LOW INTEREST VISA AND MASTERCARD as low aa
11.5%. Even bad or no cradit Leat S8.00. Firsl Amarican
Credil, 1807 M. Elm S1e. 102, Denton. TX TE201

HEALTH, VITAMINS

SMOKERS. YOU CAN QUIT Send for fes details. S
4438 Hedmar Drive. Monroeville, PA 15146

WEARING APPAREL

COUNTIES OF IRELAND TEE SHIRTS (Clare. Cork. Merry,
Gnlway, Mayo) For fres brochure wrile: Kaymax, 1638 Jrd
Ave. Suile 1076, New York, N.Y. 10128 Or Cail 1-B00-242-
1404, 12M-10PM EST

HYDROPOMNICS

BEER, WINE make your own Fres catalog, gualiy
supplies, excalient fast sarvice. Bear & Wine Hobby, 180
New Bosion Streel. Wobum, Mass 01801, ¥-800-523-5423

FREE BEERAMAKING BOOK-Calalog. Finest Equipment.
Ingradianis, Fast Sarvice! 1-800-852-9545. 5P|, Box T84-P,
Chaped Hill, NG 27514

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALDG OF SUPPLIES SEMPLEX, BOX 11476R,
MINMEAPOLIS, MINNESOTA 55411

BEERMAKERS ONLY! FREE Catmalog/Newsleliar.
William's, Box 2195-M1, San Leandra, CA 84577

WINEMAKERS - BEERMAKERS - Fraw |llustrated Catalog
- Fast Service - Large Selection - Viaa' Mastercard - (816)
£54-0242 - Wraus. Box TBSO-L. Independence. Misaduri
BA05T.

FRAEE CATALOG! GREAT PRICES! FAST SERVICE!
SEBASTIAN BREWERS SUPPLY. 7710 91 AVE, VERD
BEACH, FL 32967. 1-407-580-6563.

INDOCR GARDENING! Greater yiald than outcdoors! Min-
imal maintenance' §1 for catalog and 55 Coupon. Higher
Yiold, 25211-P NE Wylie Rd, Camas, WA 98607

GREENHOUSES - Redwood Fiberginss Wits, Hobby
Commemnial  ares  Free Brochure | Sothic  Arch
Greenhauses, Box 1564-PM. Mobile, AL 36833 (BODVGIE-
AGTS)

BILLS PRESSING? Bad Credil? We can halp you. Agplr
cations accepted wp io $25,000 Mot & loan co. Call 602-
2641214 or wrile 1AC, Dopt-P 5150 N, 161h 51, Phoenix, AZ
Bs0ma

INSTANT PROFIT! Send §1.00 and a SASE 1o; Alpha
Corporation, P.O. Box 1425, Troy, NY 12181-1425

GARDENING & LAWN CARE

SCIENTIFIC SOLAR DIAL - Procision sundial showing
flieme, date. solstices. squinoxes Gnd mMOrs—neny unigue.
Frew enformation AMECO, P O. Box 6592, Olympia, Wash
BR502-§2092

PHONE for a Loan. Fasi Process [$500-5250 D00 pay up
to 15 yra. ) Capilal Sowrces - 404-583-0244
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GREENER Lawns Clear, conemse booklal on establish-
meni renovation and maintenance of lewns. Written by
University Researchers. Sond §9 .50 1o: Bluograss Pubs.
P.O. Box 215, So. Deerfield. MA 01373

BEERMAKERS-Wiramauers Free Catalog Fast Servica.
Froe Rocipes. Cellar-M, Box 33525, Seattle, WA 98133,
800-342.18M

THE BEEAMANING BOOK! Complate! Easy to read!
Money-back guarantes. SBend now® §4 98 to Alexander's.
P.O. Box 10322, Portiand, ME 04104

BURGLAR ALARMS & HOME
PROTECTION

HOME SECURITY INEXPENSIVELY! How-to ook 510.00.
Eurich Enderprises, P O. Box 254, Lakessde, CA 92040

STOP vandals, thisves bul ghest friends, customans with
hidden Drve-Alen doveway alarm, Easy installation. Call
1-B00-473-0213 for free brochure. Mier Progucts, 17194
Norh Main, Kokomo, [N 48801

SECURITY SYSTEMS belore investing read questions lo
ask aboul sscurity systems 3500, FJO Enterprises Inc.,
P.O. Box 122052, F1. Worth, TX 78121

WARNING! Automatic Electronic Alarm System. Labals
1285.00. Lasota. Bow 1797, Gary, Indiana 45409



PRESENTING THE MOST
IMPORTANT INSTRUMENT
_ INTHE THEATMENT

Your telephone
can make the dif-
ference between a
stroke that may
take a few weeks of
recovery and one that
takes a life. Because the
faster you call an ambulance
and get to the hospital, the greater
your chance of limiting brain dam-
age. To learn more, contact the American
Heart Association, 7320 Greenville Ave.,
Box 23, Dallas, TX 75231

You can help prevent heart disease. We
can fell you how.

@) American Heart Association

This space provided as a public serviee.
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! COMING NEXT MONTH |

GREAT OLD CARS,
GREAT NEW BOATS

| AND MORE

Drive Your Car Forever— Home & Shop Journal

Our Annual Car Care Guide Get set for spring with new lawn and garden

Our bumper-to-bumper car survival guide power tools, plus home improvement tips,

contains 41 tips from the restoration pros. plus a really fun cutting board project.

Plus a photo section of great old cars.

| New-Tech Map Making

Bashing Bowriders The ancient art of map making meets new

Feel the spray in our 5-way shootout of computer technology for maps that change

America’s top all-around family/ski boats. the way we look at the face of the world. I
|

Probing The Earth’s Core Saturn Versus The World

A new 30-story-tall, self-steering drilling rig The first full-blown, head-to-head test of

probes more than 7 miles beneath the Earth’s GM's new Saturn against all the domesticand |

surface to tap geothermal energy. foreign competition in its class.
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m-l".l.md.l irivideges by Carsds Poil, Wincdsor, Onl. (Flog. #bsl CANADA GST SO, HInGE ‘u"g retinss G O el | et ﬁ[lﬂ.ul.F Hya. L., erver SL, Winnlsr, Ontore 3504 02
Fogistars 308 s i Ler ut e P Offior ol Mesdios TLUF, . Misdon, Jume 35, {5l & e by Thee Howrst {imrporution, AN rights reservsl Forantasd in 17 ‘-J. Hmlﬂ?'ﬂ: sl mkilrvss chunges Lo
l'lrp..dd' Mochsnis, 100, Box 7170, sl Osli, LA 51581
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The Latest .-
Fast-Braking News

«m Pontiac.

] Bonneville LE.
It's called ABS.

A sophisticated computer-controlled braking system, designed
to help prevent wheel lock-up under braking .. keeping you in control. And
it's available on LE. But there's more built into Pontiac Bonneville* than just
sheer stopping power.

For instance, its powerful 3.8 liter “3800" V& engine has sequential-
port fuel injection to maximize output at 165 hp and 210 Ibs-ft. of torque.

All this power can be fully appreciated from the friendly confines
of an acoustically insulated interior complete with air conditioning and
seating for six passengers. There's even an available AM/FM stereo cassette
with a 6-speaker sound system.

The Bonneville LE sedan. Performance, excitement and an uncom-
promising commitment to quality are what this agile American sedan is all
about. And news like this is bound to travel fast

CONTAT . # bty Y.

EPA Est. MPG
e IE Call Toll-Free 1-800-762-4900 For More Product Information.  mseiems
IJCH}r "S.E:[Iﬁ:"' LEFS-GITIT TOCETISER BLOKLE LOF o o GO CIOEP AL RNCHTTS WLSURYED SEE VOWR THUALER RO TFRASS OF TIS LEATTTD WAKKAKTY
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