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There’s nothing this truck won't go through
to find a child.

A SRR
Dave Ashley.
San Bernardino County Sheritf's
Search & Rescue Volunteer,

Ford F-Series.

The Best-Selling Trucks Are
Built Ford Tough.




~ Dave Ashley.
Ford-Sponsored Rough Rider
Off-Road Racing Champion
._-__'::.‘-‘.' y




[t never gives less

than 101 percent.

WILD TURKEY

101 proot, real Kentucky.
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42 Detroit Spy Report The '96 Saturm wagon,

Pontiac Bonneville and Olds Eighty Eight. plus

the "97 Jeep Wrangler and Chrysler’s coming V6.
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First look at the Porsche Panorama, Mercedes-
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55 Owners Report: Chevy 5-10 Pickup
A truck that thinks it's a car.
62 The Brickyard Report What's new and who's
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EDITOR'S
NOTES

® There's something very romantic
about the idea of piloting your own
plane to some remote, otherwise
inaceessible area in the bush and
putting down on water. The setting | ¢
sun is golden as you come in on final.
The deep green pine along the
shoreline turns purple as the water
comes up to meet the pontoons,
You're down. Perfect landing. To-
morrow promises three dayvs of fan-
tastic muskie fishing on this crystal-
clear virgin lake. Wow, What an
image. And it can be vour reality if
you'll only take the time to build
your aown amphibious plane. That's
not o far out. Kits are better—and
cheaper—than ever, thanks to more
competition in the marketplace. Ma-
terials are much higher in quality
than they were a few years ago. The
parts go together more easily and ;
less work is required to complete your dream. If it all auum!a ton good to be
true, don’t forget the several hundred hours of your labor that will be required.
That and lhe purchase price of the kit. For the full story, check out Contributor
Bill Garvey's cover story beginning on page 58.. .. It's Indy 500 Lime again.
The Indyears have been sereaming around the Hnr.inurd all month in prepara-
tion for the 500 over Memorial Day weekend, Our annual look at what's new
and who's driving it iz in this issue. And can 1 help it if 1 had to spend eonsider-
able time at the track assisting in gathering the
research that went into this report? Hey, | love
this place! . .. 1 hope you'll be looking for the
second issue of our new sister publication,
CARSMART, which goes on sale just about the
time you're reading this. CARSMART is a truly
different approach to a car magazine. There's
no technoid jargon, no puff pieces on how to
lust after a Lamborghini—just solid informa-
tion about which ciars are good, how to get a
great deal and how to save money on car own-
ership. Look for it on your newsstand now
and let me know what vou think, ... Speaking
of cars, you #till have time to enter our Save
The Wagons contest (in PM, page 74, Feb.
"95) and win a brand-new 1995 Buick Road-
master Estate wagon, All the details and
rules are in the February ssue, ... Beware
the doom virus about to strike your PC.
It's ugly, it's nasty and it's about to mess up your files. Stamp it
idead on page 51.... Ever wonder what happens to this magazine once you fin-
ish reading it and heave it into the recyeling hin? Find out on page 68.. .. Hey
buddy, drop another nickel into the jukebox and punch up Al2, “The Wander-
er" by Dion, Ah, memories. Relive more of them in our American Classics fea-

ture beginning on page 74. Till next time.
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For Starters,Its -
Push-Button.

The New Push-Button Start Trimmer. Just
squeeze the trigger, push the button, and . AT
trim. It's that fast! But there’s more. V. -ld

The tough new 2-cycle gasoline-powered /&
model is an easier, quieter, slimmer trimmer. /
Not to mention, it's affordably priced.

with the push of a button. ’l

So start making yard work easier

1. Pull the trigger.

: 2. Push the
X button.
- ———— 3 Trim!

Do it nght. Do it Homelne
» e
- .
¥ . e

Avaliable at your Homalite
dealer and other of meiatkers
Or call 1- 800 - 467-8150.

i -




[F YOU ASK
THE RIGHT QUESTIONS,

YOU'LL FIND HUNTER
[S THE ANSWER

Why don't Hunter fans wobble?

oo sicer B Because we use the
il " finest blade materials

available. Because we

manufacture our

rotors to stay In
balance. Because all
blade sets are
precisely weighed
and measured for the same degree of pitch and
balance. Because we simply refuse to allow
wobbling in a Hunter fan.

Bliiale miciterials e prisperly )
et B keep oul moisium dand B

Rl Ny —

Why do Hunter fans last so long?

Take a good look at a Hunter fan. Inside
you'll find a powerful, rigorously tested
motor with high -
quality, shielded
bearings that keep
out dust and dirt.
And outside a
gleaming, baked-on

durable finish th:
arf "

1

Whyare Hunter — fans 81% quieter?

i |
Every Hunter fan s built with a powerful,
smooth-running motor engineered specifically
for use in our ceiling fans, with precision ball
bearings and special noise-reducing components
between metal parts

Whyis Hunter the style leader?

The styles pictured are just a sampling. With
over 350 styles to choose from, we have a Hunter
fan for every room and decor,

Why is the Hunter warranty the
best warranty in the business?
Qur fans have 20,25 year and lifetime

warranties. And are backed by a

e company that's
1 spent |09 years

8 building the

world's best fan.




Why do Hunter fans move more air?
Hunter, Others.

»

The greater the angle of the blade, the
greater the air movement. And because we don't
compromise on the motor or materials, we're
able to set our blades at a more severe pitch for
greater air movement. And greater comfort.

Thy O igeria - St Ll O bk i

Was there actually a man named Hunter?

Yes. Two of them, in fact. Qver
100 years ago, John Hunter and his
¢ son, James invented the electrically
powered ceiling fan. And from
that point forward, we've made sure the name Hunter
stood for quality and craftsmanship.

=,

™ dme

*Your savings may vary Pased on climare, building (ype and thermostal setling, On aeerage af low speed seflings

Whydo Hunter fans

save you money allyear long?

Because we ; ,
move more air t
more efficiently, el
aHunter fan can
save you up to
40%* on your air Summer
conditioning
bills. In the winter, % >
simply reverse \ 4 v
the blade direc- F'y * ¥

tion,toreclaim @
A ‘
> Winter. &

hot air trapped
Then enjoy even, comfortable heat.

near the ceiling

For a free brochure, write to us at Dept. PMM,
PQ Box 3900, Peoria,
Illinois 61612, Or just
give us a call today
at 1-800-971-FANS.

Quiet For Life.



When “razor sharp” isn’t good enough
you need the Diamond Hone™ Sharpener.

Chef'sChoice’
professional

Triple Benrl
stays sbarp up 1o :
longer than professional edges.

For a store near you call Edgecraft Corp., B00-342-3255 Edgecraﬁ

LESS CAN
BE MORE.

The Super Tool™
is 18 full-strength
tools with 10
lecking blades

in a compact

9 ounce package

Made in U.S.A.
_, 25 Year Guarantee
100% Stainless Steel

e o\

5 ALY —t - ' — )\ L i
0" L NI rI=rivlA\ T
World's Finest Compact Multi-Purpose Tools

LEATHERMAN TOOL GROUP, INC. PO Box 20508 Portiand, DR BT220 (500)253-TRMS
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W orld's First Cordless Radar/Laser Detector

Solo 4 offers portable convenience second to none
Four alkaline AX batteries provide most drivers with
manths of full -powened

detection. And
since there's no
cord, Solo 4 is in
I|1'||'|.'1IIIE| IIIl'_I'IjE:{S-
soamn s you place it on
vour windshield and tum it

on. Solo 4's cordless convenience is perfect for trips,
when using rental cars...or just everyday driving

Regular Price: $24%  Sale Price: $229

©ur Most Popular Radar/Laser Detector

Passport 4500 SuperWide offers proven perfor-
mance. A full-featured radar/laser

- detector, Passport 4500 SuperWide
‘S C O " i a e combines superior long-range
3 detection with our patented ant

falsing system. As with our more ex-
pensive models, Passport 4500 SuperWide comes

with mute and dark
mithes, auilible amd
visual alerts, radar/
laser band indica-
tors and a signal
strength meter,

Regular Price: S48 Sale Price: $149

W orld's First LCD Radar/Laser Detector

Passport 5000 uses an LCD monitor to display a wider
range of driving information than any conventional
LE[-style detector. AL a

plance, you'|| see
the radar or laser
signal type, signal
strength, selected
Ii'|'ll'.'filllllll fl'l")d.es .II'II|
much more. It's also the

first detector to incorporale the new Emergency
Vehicle Warning System lor safer driving.

Regular Price: 499  Sale Price: $179

1-800-433-3487

Cpen 24 bowrs g day, 7 days o wenk

Shipping & handling is extra. Ohio residents add 5% sales tax
(Mo other discounts .||'||'|||._ offer good on new anders only )

ESCORT
B Depariment 506865

T —— . 5200 Fields-Erel Road
SATISFACTION GUARANTEED Cincinnaii, Dhio 45249
If you're not 100% satisfied, return your purchase within 30 days

for a refund - ne questions asked, ESCORT




While reading “Titans Of
Transport,” [ was struck by
the fact that the current
trend toward giant trans-
port aireraft is a vindication
of Howard Hughes and his
Hercules flying hoat of al-
most a half-century ago.
His “Spruce Goose” (a
moniker he detested) was
scoffed at, but the craft
proved to be ahead of its
time. It's a shame that in-
stead of being kept in flying
condition, and fully flight
tested to see what we could
learn from this craft, the
plane now serves as an
oddity to be pawked at by
tourists. ALLEN K. SMITH

NEW ORLEANS, LA

It's a shame that none of
those designers ever heard
of a guy named Bernelli.
His designs were the ulti-
mate in lifting power, using
the body of the plane as
well as the wings to provide
lift. Too bad F.D.R. disliked
Bernelli, and also Jack
Northrup—there's just no
telling where we'd be today
in aireraft design.
WILLIS W, DONOVAN
TITUSVILLE, FL

UFRs [Unidentified
Flying Readers) Il
At the risk of seeming to be

Letters are subyoct o editing for
erig . wityle end formal

flying-saucer club (of which
I am not), I think that a se-
rious study must be made
of unusual objects seen in
the skies over our Earth.
And it must be made a top
priority by the federal gov-
ernment, the private sector,
the scientific community
and even by religious lead-
ers. Yes, many sightings of
strange aircraft today
probably are due to our
government's testing of fu-
turistic vehicles. But let's
face it. This has been going
on since time began—in
ancient Rome, during the
Middle Ages, in late 19th-
century America, ete. We

are not alone.
MARTIN A. DEPASQUALE
OZONE PARK, NY

I was fascinated by the fly-
ing-zaueer article and quite
pleased with the inclusion
of the merits of the brain-
child of Charles H. Zimmer-
man, the V-1T3/XF5U-1. 1
guspect that if the XF5U-1
had been allowed to fulfill
its promise of vertical take-
off and blistering top speed
almost a half-century ago,
the expengive and contro-
versial V-22 might never
have been. As a longtime
student of the teachings of
Mr. Zimmerman, I found
an amazing relationship
between the XF5U-1 and
the VTO XV-15 prototype
of the V-22 {]amey, They
both weighed about 15,000
pounds. The XV-15 had
the advantage of a light,
powerful turbine engine—
something Zimmerman
predicted. At about the
time the XF5iU-1 was
serapped, Zimmerman de-
signed what he called
the Flving Wing Heli-
copter, Aceess to today's
technology would allow the
VTO ecapabilities of his de-
signs to be proven.
MCK JOHNSON
DALLAS, TX

Sometime during the late
405 or early '50s, a letter-
writer claimed to have been
a guard at a top-secret
Air Foree base in a place
called Rainbow, Antarctica.
He said anyone caught in
his area without a pink
pass was shot. He also said
the Air Force was develop-
ing flying-saucer aircraft
at that location. Just
thought I'd add a piece to

thicken the pile,
KEVIN P. MURPHY
CHICAGO, 1L

By the way, Roswell is a
nice town of about 40,000
people, and it's an interest-

ing place to visit.
CLIFFORD MORGAN
PHOENIX, AZ

The fact is, the article’s au-
thor, Abe Dane, didn't do
his homework. He asked no
questions, and offers no an-
swers—not even as to why
there are so many sight-
ings. This article was noth-
ing more than an ego ex-
ercise for Dane and an oc-

Advertisement

Reader Project Of The Month

When [ looked at your plans for the folding tables in the
January 1991 issue, | was immediately impressed. | decid-
ed to build the tables in my woodworking class at Pomona
High School. Instead of mahogany, 1 used cherry for the
travs and walnut for the stand. [ also replaced your metal
restrainer strips with wood Lo improve the appearance,
and installed wood leg guides to enhance the stability. |
then used Roto-Hinges to help the legs fold.

EVAN COULTER
ARVADA, CO

codor phedo an

If your profect is chosen as Reader Project of the Month, you uill
receive g Stanley Home Improvement Kit, complete with hand
anid decorating fools, and an eleciric staplermaifer, valved of more
e considered,
fo: Reader Project of the Month,
Popedar Mechanics, 224 W, 57th Striet, New York, NY 100189,

than $200. For your profect fo be
brel description

please send a cfear,
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If a 5,000 ton train can stay on its track,
how come your closet door can't?

Right now, hundreds of trains are
speeding across the country Wheels
holding firmly to their tracks. While
at the same time, simple closet doors
are falling off theirs. Ridiculous.

Enter the Stanley Accent Mirror
Door. Designed with an anti-jump
track to prevent slipping. Plus wheels
that actually roll without jamming
(What a concept). In short, this closet
door actually stays put. And when
you consider its been opened
and closed over 100,000 times in our
testing lacility (equivalent to 2B years
of use), you can bet its going to be
around to see quite a number of
fashion crises in your home.

Because at Stanley, our approach
to building products has always
been rather simple. We're not going
to make something unless we make it
better than anyone else. Now if that
makes us sound demanding, 5o be it.

The Arcens Miror T frrom Seun bes |

Because thats exactly what we are.

Here at Stanley, research always
comes before design. Engineering
always comes before aesthetics.
Testing always comes before sales.

In our humble opinion, thats the
only way there is to create the kind
of products we strive for. Like our
screwdrivers with ergonomically

i i

L

1-1"':;'- """" ja it

molded grips for increased torque.
And exterior doors that can stand up
to hundreds of pounds of pressure
At Stanley, our goal has always
been perfection. You can see that
determination in everything we do.
After all, why settle for inferiority,
when you can setile
for superiority? Badps you do things right’




know a man who has been contacted
by government agents and asked
what he knows about the dissection of
alien bodies. SCOTT SMITH

HUNTINGTON BEACH, CA

So what did he know about it? And
where did he learn it? —Ed.

Wheel Of Fortune
I have been a reader of POPULAR ME-
CHANICS gince 1939. 1 can remember
when you published honest-to-good-
ness home projects so anyone with a
little mechanieal ability could build
them—and not spend a lot of money. |
was browsing through a recent issue,
and 1 came across a shop project for a
garden cart. Marine mahogany ply-
wood? Wheels costing $119 per pair?
Ridiculous! 1 built my garden cart for
$37 using inflatable wheelbarrow
tires that ride over grass much more
easily, and the cart can be towed be-
hind my lawnmower. Wake up and
get real. I built an 8-in, table saw from
PorPULAR MECHANICS' Plan Service
in 1844, and I used it until 1962,
ART RUTHERFORD
CAMBRIDGE, IL

And you re complaining? —Ed.
Freedom Fighters

The response to J.M. Mansen, of

LETTERS (Comtinued from page 12)

casion for him to wear fatigues and
play spy for a night or two with Glenn
Campbell, which POPULAR MECHAN-
ICS was paying for. Maybe PM should
stick to having its authors cover sto-
ries like how to change a water pump
on a "57 Chevy and leave the more
cerebral pieces to those who are a
little more qualified to handle them.
GENE HUFF
LAS VEGAS, NV

Coming up in PopULAR ME-
CHANICS: "How To Make A Lamp
Out Of A Lawnmower” and "How
To Make A Christmas Tree Out Of
Used Beer Cans.” —Ed.

At 8:15 pm on April 22, 1983, on U.S.

Route 8 in northern Wisconsin near

Turtle Lake, was the last time [ saw
one, Unfortunately, no camera.

DOM CEILRY

EAST LAKELAND, FL

Abe Dane ought to refund his travel
expenszes for the trip to Area 51, And
PM editors ought to be ashamed of

themselves, JUHN G. LEYDEN .

DAVIDSONVILLE, MD SURGEON GENERAL'S WARNING: Cigarerte
_ _ Smoke Contains Carbon Monoxide
Your article was about what 1 would

scpeet from the mainstream media, 1



Austin, Texas, in your April issue was
superb. “So much for the First and
Second Amendments to the U.S. Con-
stitution” pretty well nails it. It's right
up there with the NRA's Wayne
LaPierre’s when he said: “It isn't
about guns, it's about freedom.”
Finding a mainstream publication
taking this kind of stance is refresh-
ing and should be rewarded. Please
send me the bill to renew my sub-
seription for another year.
MICHAEL W. UGGEN
ANCHORAGE, AK

Leaving aside the question of whether
your reference to the First Amend-
ment was relevant at all, your rather
abrupt response to the writer of this
letter was completely in error in rely-
ing upon the Second Amendment with
reference to handguns. As its lan-
guage indicates, the purpose of the
Second Amendment was to ensure
the existence of “(a) well-regulated
Militia . . ." as *n to the secu-
rity of a free State ., ." It applies to a
“well regulated” group of citizens, un-
der the control of its senior officers,
constituting a militia under the law of
the government and armed accord-
ingly. It does not apply to the pur-
chase of a handgun E}r an individual.
This is the law, as established in the
courts of the country. You should stick
to your areas of expertise and stay out
of the constitutional law business.
JOHN W. EMMERLING
MILWAUKEE, Wi

The U.S. Supreme Court has upheld
many times an individual's rtgk! to
own firearms. —
I support your decision to allow gun
advertisements and support you
100%. The last time 1 checked, we
were living in a demoeratic society
that allows free speech. If people
don't like certain advertisements,
they should skip over them. I don't
smoke, but that doesn’t mean I'm of-
fended by cigarette ads. If these un-
educated readers spent half their
time learning the history of this na-
tion instead of writing pointless let-
ters about gun advertisements,
maybe they would understand the
positive contribution that guns have
made. Yes, there have been abuses by
some individuals, But you can't pun-
ish honest people for the actions of
criminalz. More people are killed by
baseball bats than by assault
weapons, Should we start banning
batting cages and baseball bats? A

gun is a tool, just like a hammer. Both |

have a purpose. Uge them incorrectly
and it's the user's fault, not the tool’s.
KARL SMITH

(VIA INTERNET)

Copyrider
The article on the new Kawasaki Vul-
can 800 was interesting. Besides be-
ing well detailed, it also proved that
Harley-Davidson motoreyeles are the
best there is. Think about it. Why
would other motorcycle companies so
obviously imitate a design? Beecause
it's the best. Kawasaki has copied
Harley right down to the saddlebags
and even the Harley-style single-pin
erankshaft. JAMES WALES
GUNTERSVILLE, AL

Car Careless
Your “technical” writer did it again—
deceived millions of your readers with
opinion instead of fact. Regarding
changing vour engine oil within 500
miles of purchase, new-vehicle manu-
facturers state that the engine oil and
oil filter need not be changed until
the first noted interval. Changing any
sooner is a waste of time, oil and mon-
ey. To the existin myﬂm of the “dry-
start” and “bre %{ in,” you can add
the myth of the “break-in, early oil
change.” The establishment-con-
trolled media has, for 40 years, been
spreading mis/disinformation.
ANDREW'S ENGINES
COATESVILLE, PA

Yes, and there’s a conspiracy be-
tween auto mnnufac!urers and oil

companies to keep the 100-mpg car-
buretor off the market, too. —Ed.

Off T.A.R.G.E.T.
Jared Porter's letter states that
every major city should have a
T.A.R.G.E.T. Team equipped with
night-vision cameras. Porter said that
these night-vision cameras would
help deter auto theft and drug deal-
ing. I agree that the ability of the
T.A.R.G.E.T. Team, with the help of
the night-vision camera, will lower, if
not control, the erime rate in the
cities. But what about the basie right
of a human being to his privacy? I
really don't think the T.A.R.G.E.T.
team with night-vizion cameras will
be able to do its job without disturb-
ing the lives of ordinary citizens,
Night-vision cameras will have to
scan large areas to be effective. Law-
abiding citizens who did not consent
to being spied upon will be watched.
Our forefathers gave us our rights as
citizens of this country, and who has
the right to change that? We, the
youth of America, should hang onto
the promises our forefathers made to
future generations. Besides, there are
many ways to control erime aside
from the T.A.R.G.E.T. teams and
their night-vision cameras,
DANNY FONG
AMES, 1A

it's Getting Around.

SURGEON GENERAL'S WARNING: Cigarette

Smoke Contains

Carbon Monoxide.




TIME MACHINE

90 YEARS AGO: JUNE 1905

Hang Time
John Montgomery of Santa
Clara College earned his 15
minutes of fame with a re-
markable turn-of-the-cen-
tury hang glider. Made of
spruce, hickory and eanvas,
the aireraft had a 22-ft.
wingspan. A balloon hoisted
the 42-pound glider 4000 fi.
into the air. Cut loose, it
banked, swooped and dipped
to a soft landing, the pi-
lot controlling the four
wings with guy wires.
It was the closest man
had come to achieving
birdlike flight.
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60 YEARS AGO: JUNE 1935

Steam Cleaner

While officials came to
grips with the concept of
sanitation, deadly conta-
gious diseases continued to
stalk cities.

Accordingly, the San Fran-
cisco Department of Public
Health added a germ-
killing vehicle to its fleet.
The truck rolled up to dis-
ease-ridden houses, where
bedding, clothes and other
items were loaded into a
large cylinder. A vac-
uum then drew out
all the air from
the chamber while
high-pressure
steam was piped
in. For infected
. silk and fine fab-
) ries, formalin re-

placed the steam.

Hog Heaven

Land-speed records were
set, challenged and shat-
tered throughout the 19308,
But motoreyelists wanted
some of the power and
glory, too. So Fred Luther
assembled a monster 1500-
pound 2-wheeler, driven by

FHANTOM BAIDERS OF THE AR

POPULAR
MECHANICS

stretehed 115 in. long, Built
to blow past 300 mph, the

S bike featured an unusual

GO DIESEL
steel pads that dragged

along the ground.

30 YEARS AGO: JUNE 1965

a b-cylinder Plymouth auto- { :.
motive engine, The motor-
cyele—dubbed Hybrid X— [

Heavy Duty

Three years out on the
market, the diesel engine
wias revving up industry,
From the wheat fields of
California to the logging
slopes of the Cascades, trac-

braking system: a pair of WG

tors were taking advantage
of the engine’s tremendous
fuel economy. Although the
new powerplants eame
with big price tags, they
worked hard enough to off-
set the extra cost.

Branch Offices

Treehouses climbed to new
heights with a group of de-
signs guaranteed to please
sophisticated kids of the
1960s. Gone were the rick-
ety, ramshackle perches of
yestervear, In their place,
sleek A-frames and multi-
gabled platforms offered
high thrills without threat-
ening spills. Since every
treehouse is as unique as
the tree it clings to, we
provided a variety of rough
attachment schemes. No
trees? No problem. Our
houses soared on stilts, too,

i) CAN WIN DRAC RACES: THE CRAMP TELLS HOW

POPULAR-
MECHAN{CS

MODERN TREE HOUSE S
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Green Machine
Guiding a missile up the
tailpipe of a jet called for an
expensive infrared detec-
tor, but two University of
Wisconsin scien-
tists invented
one that even /
a farmer could |
afford. The $30 |
radiometer,

which measured
infrared radiation
from the Sun, was a
big help in the pea ¥
patch, letting canneries

predict harvests with K

uncanny accuracy. ™




NRI’s new training gives you the hands-on

skills and the professional equipment you need
to make good money in

automotive servicing * . Ry,
b b go

There's no doubt about it: Automotive servicing i the
kind of work you can take pride in. it's skifled work
that commands good pay—as much 28 518,000 1w
¥50,000 2 year according o the expents at the
Auomative Servior Assciation

Phss recent bregkahroughs in technology have
propelied the automaotive indusary into the computer
age For you, that means more maney-making
Oppormmities than ever

Mo NRI shows vou how o cash m on today’s
PPt in anomoive
servicing, With NRI, you train fos
the big moncy . goiting both the
skills and the cquipment you need
10 service just ahout amy car oo the
road today

can e (o trootkeshont mday's VaCUHm gauge, compression iester, and remoie

i, computer-controlled aumomotive starmer ., . professsonal wols from Pentron designed
SYSLET for years of dependsble service. You can even
’p Phus you train withand =~ choose the optional Autocraft Ignithon Anabyzer
- B, lerp an inductive Dscilloscope o make quick work of muning and

See other side for tips from Richard Petty plus

w highlights of NRI's new live-action video instruction

Right from the start, NRI
gives in-demand auto
servicing skills
With NRI training, you gquickly master
all smportant under-the-hood = —1
services—including troubleshonting
and tuning typical engine probiems—
S0 YOU CI S caming good money even
whale you lcam

Then NRI's newtly expanded training goes on 1o
show you how 10 service the bitest adhvanoed
technology sysicms and devices showing up on
today s newest, miost popular vehickes:

SEND CARD TODAY FOR FREE NRI CATALOG

NP s:noois

4401 Connecticut Avenue, NW, Washington, DC 20008

I
|
I
| @ Check one free catalog only
(1 Automotive Servicing 0 Microcompuler Sanvicing
| 0 TVAVidea/Aucio Servicing 0 Computer Programming
0 Air Condiioning, Heating 0 Building Construction
: & Reingeraton (0 Home Remodeling
0 Home Inspection 0 Private Security Specialist
|3 St Engon Pepar Sheateg s
; 0 Appliance Servicing
I gl-odmhn 0 Bookkeeping & Accounting
NI training goes farbeyond the books o gve you | 0 SUnSTithing
quality equipment you can rely on throughout your |
BULO SCTVICING carcer. For career
Equipment like the OTC Monitor 2000 | | %= Blewse privd Age spoved
clectronic diagnostic tesier and an automotive I fv e == under Gl Bil,
digital multimeter, precision mstruments you i gl
| | o5 T e




“‘Take it from me: NRI training is all
you need to start making good
money as a master

auto technician.”’

Richard Petty
Richard Petty, America's winningest stock
car racer, knows cars inside and out.
That's why NRI turned to #43 for his
evaluation of NRI's Master Course in
Automotive Servicing.

"My dad made mechanics out of all of
o loog Beie héJet s enver g . Send today for FREE catalog
Richard says, “‘but very few people have Find out more about NRI's newly
that kind of teacher. That's why I'm sure expanded training that covers all the Latest
glad to see home training like the NRI advances in automotive technology. See all
program come along. This is the most up- the quality hands-on equipment you train
to-date, complete course in auto servicing with and keep. And lcam more about

I've ever seen. NRI's exclusive new live-action video that
" looked over NRI's course from start AU A whicke fiCwr (linension )-your "'Iﬂmdln <ha

to finish. So you can helieve me when [say ~ AUIOMOUYE training. tu Is YOl

NRI gives you the best training in If the card is missing, write to NRI School oo i

automotive servicing going. Check it out of Automotive Servicing, 4401 Connecticut Now NRI's complete, up-to-the-minute

for yourself and you'll see what | mean.” Avenue, NW, Washington, DC 20008. mz‘:&mmﬁw
demanstration 2-hour videotape on

SEND CARD TODAY FOR FREE NRI CATALOG BARCUCR JEIC Sl pres =
yours (o rain with and keep,

Theory comes to life as NRI's on-

NO POSTAGE | camerd team of professional automotive
NECESSARY | technicians shows you how 1o use the
IF MAILED "‘“"‘“"m‘ mm "w"-"“"“’_‘“ o
UNITED STATES J I ““Iﬂﬂm@ kConpus- “']m
BUSINESS REPLY MAIL | | S
b=———__ S >. %
FIRST CLASS MAIL PERMIT NO. 10008 WASHINGTON, D.C photos, and diagrams in yvour NRI
d P I bessons—now reinforoed by live
L —=—2_ === __= 4] . -
PA " demonsirations on videotape—you get
POSTAGE WILL BE PAID BE ADDRESSEE ] I the e Tt
S — expertise you need to cash in on wday's
”a’ r——— growing demand for unc-ups. What's
Schools REE— ] more, you'll have 2 sure skill that will
McGraw-Hill Continuing Education Center pe——=r== allow you to make money doing tune-
4401 Connecticut Avenue, NW | ups even before you finish the rest of
Washington, DC 20078-3543 | your training.

NRI's exclusive live-action video is just
| one more way NRI ensures you get a fast
| start in a profitable zuto servicing cancer.
I

CARD %00
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Rapid Transit
RODOVRE, DENMARK—There's
your car. Then there's public trans-
port. Few would argue that one can
replace the other, even in the big eity.
But efficient as they are, subways and
rail lines won't take you door to door.
And cars, for all their convenience,
r:lcgl urban arteries and cloud the air
with their emissions.

Couold one mode of transportation
offer the best of both worlds? Danish
inventor Palle R. Jensen thinks so.
His pro system, known as RUF,
iz an electric commuter vehicle, at
home on rail and road alike.

On the streets, a RUF car could
tap on-board batteries to travel for
roughly 30 miles. This modest range
should be enough to get the vehicle to
an access ramp leading onto a net-
work of monorails. At the ramp, the
elevated rail dips to the ground so
that vehieles ean elimb aboard.

Editor\briter: Gr T. Fope
Reporters: Philip Chéen, Jim Dunne, Mike Fillan,
Kathlesn Gleaves, Scon Gourley, Barry
. Fenedla Saunders, Scheler,
Herty Shuidiiner, Andy Turnbull

Ries Rails, Then Roams Roads

A triangular slot in the belly of the
car matches the cross section of the
monorail. The slot houses four small
support wheels and two drive wheels
that press against the rail to scoot the
vehicle along. Once on track, the car
picks up power from the rail and re-
turns it via regenerative braking. It
enjoys unlimited range, speeds up to
125 mph and hands-off control.

Because the cars' front and rear
ends fit together, multiple vehicles
can platoon to form chains heading
for a common destination. This serves

RUF slot cars can gang Into trains while
on the monorall, or wander the streets
alone, powered by on-board batteries.

to minimize air resistance.

For trips out of town, the car's slot
can be plugged with a small diesel
generator and a fuel tank,

Jensen points out several cost
advantages. The rail is a standard
I-beam cloaked with steel plates and
concrete. And automakers could
mass-produce the vehicles to RUF
standards, for purchase by both the
public and private sectors.

Highlights This Month
® Cyberbrew—Japan's virtual-reality beer makers.
® Happy Returns—Introducing the reusable X-34 rocket.
® Water Bearer—Radical hybrid sealifter concept.
® Shell Shocked—Army’s electronic artillery zapper.
® MDTV—Telemedicine network to debut in Georgia.
® No Holds Barred—aBionics revive paralyzed hand.
® Rock Rollers—Robotic vehicles wheel through mine.
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Germs In The Oil Patch

JACKSON, MI—Energy researchers hope in-
visible allies—bacterin—can help them recoy-
er oil from underground fields.

Producers have long injected water into oil
reservoirs to push black gold toward wells.
Onece the water has swept through the most [FESISaaFRSRISs
permeable layers of sand, however, it contin-
ues to flow through only those layers, leaving
oil trapped in less penetrable regions,

Hughes Eastern Corp. is enlisting germs to
change all that. By dosing water with plant fer-
tilizer, engineers hope to stimulate the growth
of bacteria that will plug the spaces between
aand graing in the water-swept layers, Water
can then be forced through unswept layers.

Workers have already added nutrients to
water pumped into four oilwells near Vernon,

INJECTHON WELL

=—— \WATER WITH NUTRIENTS

Alabama. In about six to eight months, Hughes C i i i b
Eastern to gain between 10% and 25% extra m]. This technique
is cheaper than flooding a field with carbon dioxide or various polymers.

Fed nutrients, bacterla grow and divert
water into low-permeabliity sand layers.

TOKYO, JAPAN—Beer. Vir-
tual reality. For some, the
terms are synonymous. For
others—visitors a! Sapporo
Beer's original brewery—
virtual reality means actually
bacoming the bear.
Developed by Fakespace
Inc. and Telepresence Re-
saarch, the Sapporo installa-
tion sends visitors flying
thraugh the facility to expari-
ence brewing, fermentation,

:.
By
!

Sapporo’s virtual brewery features 12 fixed and one mobile
display to take visitors through the beer-making process.

Beer For The Head

fitering and botting—all from
the beer's perspective.
Peering through Fake-
space BOOM displays, 13
viewers at a time are im-
mersed at the molecular level
of yeast, hops and other com-
ponents. One viewer looks
into a display mounted on a
counterbalanced arm; the
others watch fixed displays.
The virtual brewery accom-
modates 1000 visitors daily.

Warship Wheels

Comanche Dndges A Bullet

PANAMA CITY, FL—What more chal-
lenging environment for a robotic vehicle
than the deck of a Navy ship? Space is tight,
passages are steel-edged and the work—
toting live missiles—is hazardous.

But the Omni-Directional Ordnance
Handler, recently tested at the Naval Sur-
face Warfare Center, appears to pass
muster. Developed by a Swedish inventor
in the 1970s, the vehicle moves on four
unconventional 18-in. wheels. Elliptical
rollers, offset by 45°, encircle each wheel
hub. A computer controls the rotation
speed of each of the wheels in-
dependently to turn the vehicle i
precisely or to change its fore/aft
orientation while moving.

{Jmnldh'ccb‘ﬂrul robot pdrnu:m an wheels
ringed with canted, keg-shaped rollers.

STRATFORD, CT—
While the first RAH-
66 Comanche heli-
copter is well on its
way to completion
(see Tech Update,
page 30, March "94),
the overall program is
not. At the moment,
two prototypes and
six early-production
models will certainly
be built, but the fu-
ture armed-reconnais-
sance helicopter has
been a constant target B§
for budget cutters, F
The Pentagon, how-
ever, has already
okayed a restructuring
of the program, which
should at least ensure

B
£
k
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fly this November.

the Comanche can accept englnes and rotorbilades.

At Sikorsky Aircraft’s Connecticut plant, workers recently united the
forward fuselage with its aft section, built at Boeing Helicopters in
Philadelphia. Technicians are now testing the helicopter's unique 270-volt

DC electrical system and fitting turboshaft engines to the airframe.

|
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With so many standard f

still room for six adults 1

Long before we began creating the all new
1995 Chevy Lumina, we asked thousands of
people what they were really looking for in a
new mid-size sedan. Turns out what they
wanted more than anything was, well,
everything. So the new Lumina comes with a
range of standard equipment that, not too
long ago, would have been thought impossible
for a car in its price range.

At the rop of the list is a sophisticared
4-speed automatic. Combined with a new fuel-
injected, 160-horsepower V6 engine, it delivers
power to the front wheels as quickly as your

right foot can ask it to. So you'll be comfort-

conditioning system with CFC-free refrigerant
also comes as standard equipment.

We also added power door locks. Vaniry




itures, it’s surprising there’s

here.

o

" - -
w

For .J%'ﬁ:mhuru call 1

trademark ol G Corp, ©1

on the passenger side). Theater lighting that
slowly dims after you enter the car. Intermittent
wipers, dual sport mirrors, and even an
adjustable steering column are standard, too.

And the whole beautiful package is pro-

-B00-950-2438. The Ch

tected by a theft-deterrent system. Because
as you've just learned, there’s a lot of valuable
stuff inside. See the new Lumina at your
neighborhood Chevy dealer. Ask to take a

test drive. And bring a friend. Or five,

ALL NEW LUMINA & = GENUINE CHEVROLET"
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X-Rocket
Aims

High

DULLES, VA—It
looks like a cross he-
tween the space shuttle and
the Pegasus winged rocket,
with a little X-15 thrown in for
style, Meet the X-34, a radical
little rocket with a big ambi-
tion: to become the first
reusable commercial launch
vehicle (see Tech Update,
page 17, Feb, "95).

American Space Lines, a
new company formed by
Orbital Sciences and Rnckwe]:l will hm]d the X-34, with two options: a T2-ft. X-34A, sized to carry 1200 pounds, or
support from NASA. Right now, engineers are wmghjng an 88-ft. X-34B, which would launch 2500-pound payloads.

In either case, the X-34 will ride beneath %
of an L-1011 or Boeing 747. At 35,000 ft., the ai
will release the vehicle, which will fall away before ig-
niting its rocket engine and ascending. As it blasts out
of the atmosphere, the X-34 will roll over on its back.
At 350,000 ft., a door will pop open and the payload,
with an orbital rocket booster, will fly out. The X-34
will continue on a ballistic trajectory, re-entering the
atmosphere and rolling over once again. Guided by
GPS, it will glide to a landing at a conventional runway.

PeaCHICy AN LU ERATOIN
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Fuel-Cell Fleet

WEST PALM BEACH, FL—With a top
speed of 15 mph, the Genesis ZEV isn't
about to pin anyone’s ears back. But it is
the first vehicle powered by a fuel cell to
enter the marketplace. Five are heading
for Palm Springs, California, and the first

Genesls ZEV runs for 3 hours on a tank of
axygen/hydrogen and has a range of 45 miles.

will begin tooling around this summer,

The Genesis will show off its potential
as an airport cargo-hauler, grounds-
maintenance vehicle or amusement-park
people mover. Inside, tanks hold com-
pressed oxygen and hydrogen to feed a
7.5-kw fuel cell. Energy Partners Inc,,
Western Golf Car and Telesis Cogenera-
tion collaborated on the vehicles and as-
soviated fueling stations, which can refill
the ZEV's tanks in 15 minutes,

K-34 will release Itz
payload through an
electromechanical
door, then plunge
through atmosphere
to on numaay.

million. First orbital flight: 1998,

To keep costs down, the rock-
et engine will burn regular jet
fuel in liquid oxygen. American
Space Lines believes an X-34
mission won't run more than $4

Blue Devils’
Super Laser

DURHAM, NC—Once the pride of [

the Strategic Defense Initiative, the
free-alectron laser (FEL) may become
the darling of the scientific world.

Ironically, the newest of these exolic |
devices—a huge FEL at Duke Uni- [

varsity—leatures components from
the country whose missiles inspired
the laser’s development: Russia.
FELs boast two advantages: They
can be tuned to produce laser
beams at many wavelengths, and
there's no fundamental limit to the
amount of power they can produce,
Tuned to X-ray wavelengths, the
Duke FEL can probe living cells. Al

| Duke's free-electron laser Includes

components such as a booster cavity
[above] from a Russian laboratory.

§ infrared wavelengths, it could per-

form delicale surgery without scar-
ring lissue or damaging nerves. Tha
FEL can also etch small-scale chips
and micromachines with unprece-
dented precision
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Not just big, but full, rich, and incredibly
lifelike. You literally have to hear the Bose® Wave®
radio to believe it. Very simply, it’s like no other
radio made. The key is our patented acoustic wave-
guide speaker technology, which enables the Wave®
radio to fll the room with big, natural stereo
sound. Yet it’s small enough to fit almost anywhere,

The Wave® radio is designed for convenience
as well as great sound. There’s a handy remote con-
trol, pre-set buttons for your favorite stations, and
many other features. You can even connect it to a
CD or cassette player to enjoy your favorite music,

REHLAERS S
SAMIT (MLEASE PRINT

ADNNE Y

LTy

Call 1-800-845-BOSE, ext. RP274

Sound this big from a I'&dl()"

The Wave® radio is available directly from
Bose. Simply call the toll-free number, or send the
coupon to receive a complete information kit or to
try out the Wave* radio in your home for fourteen
days, sansfaction guaranteed. Otherwise, just reurn
it for a refund of the purchase price.

Only Bose offers all this advanced rechnology.
And for just $349. Call 1-800-845-BOSE, ext.
RP274, or send the coupon today. And leamn all

about a small wonder.
M SE

Better sound through research =

( ] { )
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Gift-Wrapped

Horsepower

STE. THERESE, QUEBEC—When
you buy a Camaro or Firebird, it's like
giving yourself a present. Now these
cars come gift-wrapped in a plastic
coating called Transseal.

At the assembly plant, the auto
bodies move into the Transseal
spraver right after they pass through
the color-paint ovens. Masks cover
window openings and door hinges.
The bodies then travel through an-
other oven to cure the coating.

Bridge To Tomorrow
CHARLOTTES- with Siemens Marine and Ocean

e

TPEREY LLARRE PO )

VILLE, VA—The Star-
ship Enterprise had one. So do the
Navy's new warships. But until re-
cently, a fully integrated bridge wasn't
economically viable tor container
ships, oceanliners and other com-
mercial vessels. Even the most mod-
ern civilian bridge remains a hodpge-
podge of electronic systems, few of
which can access the others’ data.
But Sperry Marine has teamed
Vision 2100 integrated bridge replaces

Syslems Inc. to produce Vision 2100—
and streamline the skipper's work-
place. The console inlegrates naviga-
tion planning. electronic char dis-
play, engine-room monitoring, radar
and other functions. The highly auto-
mated configuration features the Mi-
crosoft Windows NT operating system.

While it aids the captain in plotiing
a course, Vision 2100 can also boos!
a ship’s performance by harness-
ing sea-state and navigational data

Transseal protects the car's finish
until the new
owner takes
delivery. The
coating is then
either peeled
off by hand or
lifted with a
water spray.
Transseal plastic
wrap shields
car's finish from

disparate clutter with organized console, 1o optimize propulsion.

damage during
transportation.

KARLSKOGA, SWEDEN—The
Swedes are respected as masters of
anti-armor weaponry, and this lat-
est design should enhance their rep-
utation, Conceived by Bofors AB,
Buster will fire a volley of
p‘-_-_*:_ dartlike projec-
—L tiles at light-
¢ ning speeds.
Eight launch tuhea will ride
aboard a tank chassis. Via a re-
mote fire-control system, a
gunner could unleash darts to-
" - ward four separate targets—
Buster can fire tungsten-carbide at intervals of only 2V: seconds.
kinetic-energy darts in rapid volleys.  Rocket motors will boost the
laser-guided projectiles to speeds above 4400 mph. Effective
range: 13,000 ft. Sweden aims to deploy Buster by 2010,

Hydrauhc Pipeline For Coal

COLU \1 BIA, MO—Pipelines shunt oil
around the nation. Why not coal? At the
University of Missouri, engineers are de-
veloping a coal-log pipeline that could give
trucks and trains & run for their money.,
Unlike a slurry, the Missouri pipeline
keeps coal and water separate. A die com-
pacts the coal into capsules, which are then
injected into the tube
and flushed to their
destination. The engi-
neers have proposed
building a pilot plant
in an abandoned mine,
Coal-log pipeline could
transport clean Western
coal to Eastern states.

Watch It,
Buster

Bob Hope Joins Army

BALTIMORE, MD—The Army has drafted two
veteran freighters—renamed the MV LTC Calvin
P. Titus and M/V SP5 Eric G. Gibson—as the first
ships to beef up its pre-positioning force. Owned by
the Maersk Line Ltd., the roll-on/roll-off vessels will
operate under the Navy's Military Sealift Com-
mand. Bethlehem Steel's Sparrow Point shipyard
added eranes and eargo-space a/e to the vessels.
Also, the lead ship in a new class of sealifters is un-
der construction at Avondale Industries in New Or-
leans. The USNS Bob Hope will be the first of 19 ves-
sels dedicated to surge shipping and pre-positioning.

Converted vessel [above] will haul materiel such as ratlons,
while heavy equipment will armive aboard Bob Hope.
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acids that can promote engine wear. It's
truly the best of both worlds.

_ Enhanced performance, reduced wear

a higl

conventional

motor oil with

'

anadvanced

formula synthetic

Right out of the botle, you'llget signifi-
iy reduced engine wear on cold starts. :ﬁ |

Huel economy. More horsepower.
giengine deposit control. In
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you 've ever expernenced with conventional
motor oils. And DuraBlend can be used in
any car or truck, al any time.

_ VALVOLINE
THE #1 CHOICE O
AMERICA s Tor MECHANICS

oil technology in the high-p
world of racing. We createg
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High-Stepping
Heavy Haulers
FORT WALTON BEACH, FL
—Tired of the endless debate
that pits airlift versus sealift? A
retired aeronautic engineer has
patented a eargo-transport con-
cept that blurs the distinction,
Much like a conventional hover-
craft, the vehicle uses powered
lift to reduce hydrodynamic drag
during takeoff. Fans blow air into
a below-hull space flanked by
pontoons and retractable doors
fore and aft. When the vehicle
resches liftoff speed, the aft door
retracts and the hovercraft fans
cut off. The effect is to nose the
machine skyward like a seaplane,
Onee airborne, the craft's lift-
ing-body fuselage and stubby
.

-
Containers
For People
VALDEZ, AK—A lesson from
the Exxon Valder dizuster; Have
trained personnel available for
immediate and extended deploy-
ment. But where to house them?
In emergencies, erew populations
cun double or triple quickly, out-
stripping the berthing facilities
aboard spill-response vessels,

In the past, that has meant ex-
pensive renovations to a ship's
superstructure. But now there's

0 W

it~ sl 1. 1 4

wings put its aerodynamic
center of lift at the same point
as its center of gravity. This
ecoincidence makes for stable
water-to-air transitions and—
comhbined with the fat, low-
aspect-ratio wings—allows

Hybrid ground-effect ransporter is based on inventor's homebullt craft [left].

the vehicle to travel efficiently in
ground effect,

Inventor Chuck Bixel says he has
demonstrated the concept with small
radio models. These have flown on
higher cushions of air than equivalent
models of other ground-effect vehicles,

' Bubble Your Troubles Away *

WEST LAFAYETTE, IN—Wha! do nuclear reactors
and computers have in common? Both must stay
cool, because melidown means disastar. Now a sin-
gle technology, developed at Purdue University, could
chill machines big and
small—irom micrachips
to megawat! lasers,
Called flow boiling,
the technique forces
liguid through micro-
channels carved inlo
heal-producing de-
vices. The heal boils
the liquid, causing tiny
bubbles to form on the
microchannel walls. The B
flowing liquid flushes away these bubbles—along with
the hot vapor they contain—and leaves room lor new
bubbles to form. The process dissipates far more heal
than simple air or liquid cooling. Bollermaker engineers
have proved the concept on lab-buill avionics modules

Flow Bolling whistks heat from
avionics modules recently

designed at Purdue University.

-3plil cc

sritingency barge can house expanded crews In portable modules

a simpler solution: portable crew quarters, de-
veloped by Marine Industries N.W. Ine. The
madules, which mateh the dimensions of inter-
model containers, lock to a vessel's deek with
standard corner fittings,

A berthing module sleeps gix and contains &
ghower and mudroom. A galley/utility modale
can double as a recreation area during slack
time—aor as a planning center during emergen-
cles. Meanwhile, a commund and communics-
tions module features foonr windows,




[LIKE MANY GREAT VEHICLES CHERISHED BY THEIR OWNERS,
OURS IS DESTINED TO COLLECT DUST.]

Unlike most classic vehicles, the Sonoma Highrider wasn't meant to sit around in some millionaire's warehouse, It is. after
all, a GMC Truck. So while it looks great in any parking space, Highrider is at its best in gear, whether it's cruising down
the open highway or kicking up dust on the meanest dirt road. Just climb behind the wheel, and Highrider's appeal becomes
immediately apparent. Its available 191 HP Enhanced 4.3 liter V6 is the most powerful engine in its class. And there are
other niceties as well. Things like massive stabilizer bars. Huge 31-inch tires. Special heavy duty axles. And a suspension
anchored by 46 mm Bilstein® shocks, built to absorb punishment. Even the frame was specifically designed for Highrider.
It's a truck for truck fanatics. brought to you by the experts at GMC Truck. And although it has all the right qualities to
inspire immense devotion in its owners. Highrider has one other distinct advantage: you won't be afraid to take it out of

the garage. For more information, call 1-800-GMC-TRUCK.

| @ ©109% Gerseral Motor Corporation. Al rights reservnd GM, GMIC Official Truck of the National IwNOMA
| bl o GMC I'Ml.h. Sonorma _I‘El;hrul:r_lrld ‘hfﬁh’lf. Truck logo are regitered Hot Rod Association _|
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TecH UPDATE

Drones Of The

Ocean Blue

COLLEGE PARK, MD—Free-wing
tilt-bodies (see Tech Update, page 15,
Aug. "93) will see action at ses. Under
g contract from the French navy,
Matra and Freewing Aerial Robotics
are putting one of the unmanned alr
vehicles aboard a frigate.

The free-wing concept suits ship-
board operations. In flight, the vehicle
can tilt its body—and hence its pro-
peller—independently of its wings.
The result; vectored thrust that per-
mits near-vertical takeoffs and land-
ings without the need for nets,

I f

A free-wing tiit-body can cock its fuselage to vector thrust from the propeller,

The Bert Rutan-designed Scorpion
free-wing (renamed Marvel for the
French experiments) will work with a
Matra-designed command and control
system. Reconnaissance is the drone's

forte—it can vector its thrust to pass
slowly over a target of interest. If the
vehicle proves shipshape, it could also
find work in the commercial world:
spotting fish for ocean trawlers.

Army’s Shot Blockers

FORT MONMOUTH, NJ—Artillery has long
been the big killer on the battlefield. But thanks
to a partly elassified system called Shortstop,
the U.S. military may soon be able to reach out
and touch hostile artillery rounds, detonating
them before they ravage friendly forces. Whit-
taker Electronics of Simi Valley, California, will
deliver nine such systems to the Army next yvear,
Coneeived but unfielded during Desert
Storm, Shortstop consists of a receiver/trans-
mitter, amplifier, antenna and battery pack.
Army sources say the system requires "“user
knowledge to set the correct electronic-counter-
measures technique.” Onee set, however, Short-
stop operates autonomously, broadeasting sig-
nals to trigger artillery fuses prematurely.
Shortstop apparatus will come in three vari-
Shortstop broadeasts  £01€8: 8 25-pound portable
signais to trigger system, a vehicle-mount-

incoming rounds at ed model and a stand-
a safe distance. alone package,

TV To Put On A Clinic

AUGUSTA, GA—Being "on call” will soon have
a whole new meaning for doctors in Georgia.
An unpracedentad telemedicine network will
link 59 hospitals and correctional facilities.

In the works at the Medical College of
Georgia are two key ltechnologies.
One, the Electronic House Call, will
put a live doctor on a patient's TV
or computer screen. Not only will
patient and physician be able

. to converse, but the pa-

Tails For Trucks

LUBBOCK, TX—Long-distance trucks and buses
may one day sail along the highway, thanks to a
fairing invented by Herb Carper, a mechanical-en-
gineering professor at Texas Technological College.

Called an aerodynamic inflatable boattail, the de-
viee unfurls like a giant windsock when the vehicle
gains speed. The tail streamlines the airflow
around the vehicle, eliminating the low-pressure
zone that acts like an anchor to slow it down.

In wind-tunnel tests, the boattail reduced drag
on a tractor-trailer by 13%. Carper iz modifying
the device to shorten its dimensions to

a practical length.

tient will have digital
examination devices—such as a stetho-
scopa—1to plug into the TV or computer.
Meanwhile, a sensor glove will allow m:‘:"’ “ﬂt‘::"
a patient to supply the doctor with tactile © P
information—by palpating a cysl, for ex- YRGID GOERIN. LONO.
ampie. Right now, the doctor sees the data in the form of a lopo-
graphical map. Ultimately, the physician will wear a glove fitted
with actuators that replicate the patient's motions and sensations.

PE o] LS TR T Y BT R R

Inflatable truck boattall reduces aerodynamic drag.




[F You NEVER THOUGHT
OFr Your CHiLp As THe MiLimary Tyee,

THINK AGAIN.

Now is the perfect
time to think about what
the military has to offer.

Although the
military is getting
smaller, the

Today's military is one of the
most sophisticated and technologi-
cally advanced organizations
in the world.

AS in the past, the
opportunities and
rewards for joining
the military will

Armed Forces
stili need to

recruit almost continue.
400,000 young So, if you
men and women know a smart,

for Active and Reserve ™ 5 ambitious high
positions each year, school graduate who's
Education, training, ¢ W determined to make the
and job experience are most of the future, maybe
he or she is the military

type after all.

US. ArmEeD Forces

ARMY % NAVY ¥ AIR FORCE
MARINES % COAST GUARD

important parts of the plan
to restructure today's

Armed Forces. They are
also exactly what tomorrow's ¥
employers will be seeking.
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Leave hidden and choose when to “listen in™
Chr hide in vour pocker and sceretly mansmit a
conversation to a friend’s car or walkman!

Secure and menior offices, vour home, or anywhere, We tnlrd o at 700

feer line of ught! You won't believe vour ean

B Micro-Tech Transmitver Bug #K277 §34.95
Clierk vowr lacal laws before unmg

coatings  and huge

Hiunting, sports

the powvertul 1 /1" long oold-war edge

'Fl.lll'l TR -H"a'l'

The 1300° edge
At over | /e the surface
temperaiure of the sun, 3°
Micror Torch will ignire 2 wet
smphire, harden metals, fuse
plastics, cut rope like a laser
beam, andd thaw a frogen lock in
shasut hall 3 second
P'ress the electrome igmithon
The blue-hot Aame i
raviprood, and |,u|'|'||l[;|:|_'h
Induors, even solder jewelry,
imponents. Detachable
Outdoors, Blazer i the

BLAZER r 4
MICRO-TORCH

Il"lrl
wiid et
adjusrable
copper ansd clecironic o

ramd foer R 1-TIEC Dperitusn
ubremate survival tool - guarantced He
- keep one 2t home and one i your pack or glove
Yoma'H e amaced how odven sou lire in ip

LatT Wi
NPT ITIETi

B filer Micro-Torch #PB207T §39.95
B Blurer Fuel, 3 vear “!|'FI|_\ FRFAGD S0.95

e with Faoll anitrwetiomi and a .rr-,l;'J'IJm' warrani

i

.ﬂ. Own the last of Russia’s
restricted issue Ehsm
Designed for |h:‘t{.| All sreel

micro-binoculars fold away to disappear into
palm or shirt pocker

crvstal-clarity, even in low-light conditions
events, concerts, nanure study, or surveillance. Now et
B Dual Foeus KGB Micro-Rinoculars #R-215 $29.95

Wirk cowr wnd B wonan docwmentarion, and can be wsed revered as fow
Hurry compradi, supplier lmpred.

See in the dark,

The White Might™ One of the best
night vision scopes ever available, I
famous compact size and wide -optic
power turms night into green-hued day
instantly, Mesures just 7a3al”, wath

magnification of 3.2y

Excellent for surveillance, nature
stubily, o home haauress protecton
Hest ol all, the polibcal changes in

the former USSR, have

enchange rates to an all-ome low, Check our this price!  Complete with

carmying case, straps, and a lifenme warranty

B Whire Night™ Scope #WN-37 $495.00 '
Super efficvens, requires jum 2 AA barreries - not included

ey

doven

Pay your next speeding ticket, or for a bit more
don’t get one at all, Ever,

Switch on the cloaking device for vour car, and become neark
inpinble 1o police radar. And it's completely kegal! The Mirag:
2001™ emplovs radar masking circnitry, rocketing out salenn
un-seen waves that almost =sero-out”™ police docking guns.  Even
works against pulsed-radar, the newcst *mstant-on™ device in
speed-traps, Do not contuse wath “active™ scrambders or weak and
cotive “Spint”™ brand jammers.  Mirage's passive circuitn
athin all FCC gmdelines and its big jamming anrenis
gmpetition,  To be wsed with your radar detector for
Spat the traps, dvs am them. Worth cven
deasures app. 47y 3%, and includes a ful

wiper onl |
poweriul proted
peny if wour travel ar
lifetime warranty

Yet super advanced
15 1 17.5 power vields

B Mirage Radar Scrambler #M2001 $249.95

T Edar Freemmcid win ey all posted speed limare Miraae o entrmaded
omfy ar protection daainat smpraperty adibratod polioe radar or wnicr s
Lvw ewforcrwins - botl rave accwrerences, Clvek wne [mws befare ovaerne

Take back control of your telephone.

Tele-Screen™ Phone Mrotector climinates
unwanted calls, Harassing calls, sabes calls, any
call vou wuh.  Incoming calls are greered by a
voice prompt: “Thank you for calling. Please
enter the fonr-digis pav-code.” Your phone nng
only if the caller enters the cormect code. Vioioe
prompt repeats and if no code s entered, the
caller s awtomancally disconnecred! Use the
kev-pad to change the code, or de-actvate the
uimt. 1t's fike having an un-hsted phone number
when yew want it unlisted.  Like during study,
mical-tume, momantk ovenings, o when you only
want calls from those you gave vinr password o,
Al secures Bax and modem lnes!

[ ] 'I‘ch Screen™ #TS-300 $44.95

i ¢t Hhdn gu aniey rrimi Ims, wirl oty

~NIIHIS-I13L

|I'||.| n|
owi AU puner pack,  Reowgs aner fo {er von know 1o
5 rE:l!_,p [T Tedescrrrmed etrmmeny ol ir_.;.uf,lr g




";-.:(.:'

*"’s'

We Deliver, *#

NIGHTHAWK
PISTOL CROSSBOW

The Hil,-;hw;!,- ?,.:chr! Have you ever gone target shootmg with a crosshow
Activate any radar deeector within 3,4 of 4 Slide 3 steel tipped bolt into position, take aim, and

mile. [oint it deown the moad, and warch brake-lights pull the mrigger! A L0 mph thall - especially when
light-up the sky! Back off those 18 wheelers caring, your vo hit the tanget ,lv:.ul on.  Seafr, silent, and on
hack bumper. Slow down rhat maniac who just passed yiou sale pow! 52995 includes the die-cast alloy 401k =
at 110 mph. The siee of a cigareree pack, the Zapper works Nighthawh, bow srning, and five boltarrows. Tes b /
o just one v battery. Have a blast nest vacation, or amiuse fire yours with the poser of the Edge no-risk guarantc
woirsell an vour cruise to wrn‘k_ l:':_ﬂnplr:: willa_rhc rules for B Nighthawk Porol Crosshow #1066 §29.95
the new Road Warnior game = Trolling for Tail Lights. B 12 pack evira bolv-arrows, #1066-12 $4.95
B The Zapper Radar Activator #AXT-10 $49.95 B |2 dereaded steel-tip aluminum shafr bols

n anadized goid - #1066-A §9.95

Cros-hair™ 4515 Target Scope, cnlargn

il view 4 rimes, il b Mt
RARE FIND! Mx #C410 52995

DELIVERT ALY TR

Electronic Polnt Sight. projecn brillisnt red
dot anto your ficld of S, MVET PSSR,
anch omouny. ¥TR0RNT 51895

Fifty years
jgn this  semmer
Dday. Amenca held in breath. The battle raged .
Uhinmigh France, and over the cominent. A vear later, they came P[H:kﬂ size Voice-Changer i
home, victonious.  Our fathers, grandfathers, and perhaps yourself.  All wall emember the instantly hooks to any
M-1 Garand nfle. And the steel that tpped it. A reminder of when war was a far more phone. |
personal thing. Unlike other WW1 & Korea Bayonets you may have seen, these are the Advanced voice-disguise |
onginals. Complete with scabband, and a cembicate of anthenncity. They have seen actnon technobogy as used by detectives |
from the Ardennes to the Chosin Beservoir to early Nam, and wWiITnNcss Prostection programs
(wer 11° long, with a6 5/ blade, ready 1o take 2 razor's - ~n a compact & x 4 1 27 unit, Press 2 button and aher your voice in
edge. Camping, survival, chores at home and on the mad, 16 duainct and rotally different masking bevels. Sound like a woman, a
o under display glass in vour den, mom, or office. Own wiowman like & man, or 3 child bke a grandfather. Be your own secretary
thie steel that helped keep freedom alive ?‘::! wy r:m;n: not in! Bestof all, it -.'lhct- lﬁiu T any pht:ri'm = home or

. i siness, N0 extra wires or complicated hook-ups, and nothing w
B Authentic M5-Al Garand/Carbine Bayonct learn. Try one an a friend - they won't believe it 1_.tP-T:|‘
#M5-A1-GB 539.95 : = g )
Wikile cupplyes fast (angine fmited. Compleee wath 1y FrA sl e WK mpen el i B Transition 2000 Pocket Voice ﬂ‘lmpf Q2001 $74.95
carveet miatching M3A L arypnal scabbard Mects all FCC rogulanions. Roquires 4 AA barseries. Will realumically
3 pouse dagrnisr af moid-ranar wteng, e bilarinue ar extrense sorfonm

E smp {armmad T}

pcomaternas g VN
Certificair of Anthrutacity, v

Eag 1

oo ﬁv

THE EDGE COMPANY

KNIVES, TOOLS, & GIFTS
P.0. Box 826, Brottlebors, VT 05302 » 1-800-732-9976

F With anv onder over $75.00.
The hightweight, pocker
Micro- Telescope

r T
: PRI Call Toll-Free 1-800-732-9976 or fill out order form and mail tor - The Edge Company P.O. Box 826 * Brattleboro, VT 05302 :
i Name Model # Description Quy Price Each | Total E
: Address :
' City State Lip :
| Telephone ( 1 E
]

| Method of Payment: ' Check or Moncy Order enclosed i
i = = 5 I
: L vISA 0 MasterCard (1 Amex ' Discover 4 My order is over $75.00 please send me my FREE Micro- Telescope. :
] I
i Credit Card #: LIT T T T T T T T T T T T T 1] [ Alsesendmeaspecal 2 year Edge Catalog subscription. :
| ExpDate /  lssuing Bank of Card e Edge Irmmclad Gusrantos: Erery fecm we sell will give you | SHUPPING '
i | sxrnfv chat | sm over engchicen vean of e and pweme bty o laws i oy e commpicte watisfation of yom may et it within 30 by for g e i I
| comncerming peoduas | have ondenad Full e, crodil, o cuchange. Vi cunce. Pl cvery Fdpe 1
k ooy i cimvered by ot lamivis [ictime sty TOTEL :

X

5 1 Sigmatre | Al 55,00 shipping and turwrasis pev itrmi, LLO0 cack adidipranal jaem. AL arders shypped wrighin 4 foan E
i CALL TOLL-FREE 1-800-732-9976 7o G2 E- L R |
[] d s ]
i L 7 BAYS A WEEK :

EL T
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I-Iubble Sees The Future

BALTIMORE, MD
—While astrono-

over the new and
improved Hubble
Space Telescope,
they're now eyeing
even betler up-
grades. After all,
many of the Hubble
instruments ware
designed some 25
years ago, and the
telescope’s original
components will
have spent more
than a decade in
space by the year
2000.

To keep Hubble
sharp, NASA has
ﬂmnnauu. will swap In HACE camera just okayed the
during a future servicing mission. construction of
HACE—Hubble Advanced Camera for Exploration—for
installation after the turn of the century. Like ather re-
placement instruments, HACE will have oplics to com-
pensate for the Hubble mirror's spherical aberration

Up to 10 times more sensitive than the current Wide-
Field Planetary Camera-2, HACE will parmit explo-
ration of the faintest objects at the edge of the universe,
It will accomplish this with extremely long exposures ol
a small part of the sky. Its detectors—electronic “film™—
will be able to digitally block out bright objects to reveal
their dim companions, such as planets.

Compared with current Hubble capability (left], HACE photos
will approach resolution of Voyagers closeup shots [right).

| mers are sky-high |

JUNE 1995

Controlied by lﬂ‘t shuurdﬂ electrodes stimulate righthand grips.

Restoring The Grip

ST. LOUIS, MO—For the
first time in 10 vedirs, a para-
lyeed man can eat, watch TV
andd even write a letter with
minimal assistance. The 47-
vear-old was one of 20 pa-
tients fitted with a “bionie
hand” developed at Stanford
University and implanted at
the Palo Alto Veterans Hos-
pital in California.

An auto accident left the
mian immaohile from the chest
down but still able to flex his
shoulders and elbows, Now,
platinum electrodes cling to
seven arm and hand muscles,
and wires snake through his
arm to a stimulator buried in

his chest. An additional, sen-

sory electrode delivers a

faint buzz to his right shoul-
ter as a system check.

Fastened to the skin
above this box is an insus
lated wire coil through
which the stimulator is both
charged and triggered.

On the other side of his
chest is a control system
based on motion sensors. By
shrugging his left shoulder,
the patient indicates which
grip he wants his right hand
to assume. He can seleet a
pinch grip for pencils or
forks and a palmer grip for
drinking plasses.

Robot Miners

L] L]
Hit Pay Dirt
COPPER CLIFF, ONTARIO—The
most dangerous job in America? It
might be underground mining. But in
five years, Automated Mining Sys-

tems (AMS) Inc., of annntu hnpﬂ'-‘. to
have the technol- |

nomously

radio-control system. The [
machines are front-end
loaders called scoop trams.
They shuttle rock from
the working face to a shaft
that leads to a crusher.
Each tram runs auto-
for
fuurth-r of the time, with

three-

ogy Lo run a mine
from the surface,

the operator taking
eontrol only when
it loads and rlumpw.

P AT BTN MANRE

Ineo believes that 1 A semiautonomous robotic scoop tram ferrles 1 2-ton

| single worker could Ioads of rock between the mine face and a crusher.

ultimately run four vehicles at  the surface and broadeasting them to

unee via remote control, the trams. In autonomous mode,
Pierced coaxial cables riddle  though, the vehicles simply follow

the mine, carrying signals from  strings of lights, L")

Right now, at an |
Inco nickel mine
near Sudbury, On-
1.-1!'i1I1 UnE man maa-
neuvers two viehi-
cles with an AMS
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SPORTS SCIENCE

Super Sports

BY JOE SKORUPA, Outdoors/Boating Editor

® The Super Show makes a mighty
effort to live up to its name. Held in
Atlanta each year, this mother of all
trade shows has super attendance,
super size, super new products (sport-
ing goods)—and super security at the
gate. Super may not be a strong
enough word to describe the meas-
ures employed to keep unwanted indi-
viduals (the general public) out. To
Super Show management, gawking at
stars like Nancy Kerrigan and
Michael Jordan makes sense only if
the gawkers are large-volume pur-
chasers of sporting goods.

As a result, obtaining media cre-
dentials on opening day is a pain in
the butt. It requires preregistering
weeks before the show, then waiting
in line at the show for more than an
hour while your paperwork is
processed. Ironically, the lines for ex-
hibitors and regular attendees (sport-
ing goods retailers) are twice as long.

Experienced attendees (myself in-
cluded) arrive the day before the
show opens to avoid the lines. Some-
times it gets ugly in the press room.
Owver the years, ['ve seen video cam-
eramen and TV reporters on the
verge of rioting as they stand impa-

tiently in line. For one thing, they're
not used to receiving less than
preferential treatment, and sec-
ondly, their producers won't
understand why they missed the
big interview with Troy Aikman or
Bonnie Blair or
Nolan Ryan.
Last year, to
smooth out any
rough edges, the show
attempted to move security
into the realm of high technology.
In addition to issuing entry
badges, it also issued photo 1Ds
and swipe cards with magnetic
strips that digitized the card
holder's name, address and
phone number. The idea was
for exhibitors to use the swipe
cards to create databanks of
contacts for future use.
Unfortunately, few
bought into this
scenario. In
fact, no one I
Ccame ACTOsS
took the least
bit of interest in my
photo 1D or swipe card, even though
both were hanging around my neck
on chains. Old-fashioned
entry badges (also on
chains) and business
cards were the primary
currency of the show.
Despite the failure of the
new high-tech systems,
the attempt succeeded in
producing a new fashion
statement—the multi-
layered neck-chain look.
Once inside the main
gates, | had to crack an-
other layer of security.
Each of the main ex-
hibitors—Nike, Adi-
das, Reebok, L.A.
Gear and Starter—
erected multistory
booths with guard-
ed entrances -'ll'llil
sealed perimeters.
If wyour name
wasn't on a list or
yvou didn't know a
corporate fune-
tionary, vou stood little
chance of getting into
ome of these fortresses,

MNautiius Skate Machine is a no-impact asrobic simulator,

Being a veteran show attendee and
a pushy staffer on a large-circulation
magazine, | was able to crack the se-
curity of most of the top exhibitors.
Inside, I discovered a number of in-
teresting new produets:
® Hesistance machines that simulate
popular sports have been a developing
trend for years, but at this show it en-
tered a new phase, Take the Reebok
Sky Walker (shown at left), for exam-
ple. This hydraulic-resistance ma-
chine simulates walking. Well, not
walking, exactly. More like walking on
the moon or vertical swimming.

Instead of striding on a surface
(such as the ground or a treadmill
belt), the Sky Walker positions your
feet on suspended footpads connected
to mechanical arms. As you move
your legs, the mechanical arms swing
and offer positive and negative resis-
tance. To work the upper body, the
unit has handgrips attached to belts,
Resistance for all motions is hydrauli-
cally actuated and adjustable.

Although aerobie (cardiovascular)
exercise on the Sky Walker looks and
feels something like walking, it's really
more like a repetitive scissors kick
that's similar to swimming. The bene-
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fit of the motion is that it completely
eliminates pounding on vulnerable
areas such as knees, ankles, hips and
lower back. The commercial model
that debuted at the Super Show re-
tails for about $3500, Two home units
to be introduced this month will cost
from $1000 to $1500. Contact Reebok
Sky Walker, 2707 Satsuma, Dallas,
TX 75229; (800) 405-9255.
® Fitness walking shoes have always
puzzled me. How much technology
do you really need for walking? Well,
the new Heebok Leader DMX
model answers the question by taking
walking-shoe technology to the max—
the DynaMax.

The Leader DMX is the first of

member the difference between high
and low impact is that if both feet
come off the ground at the same time,
it's usually a high-impact exercise. If
only one foot comes off the ground at
a time, it's usually low impact,

The Skate Machine and Sky Walk-
er are no-impact exercisers because
both feet stay planted, No more than
one body weight is applied to the
joints while exercising.

The Skate Machine, with its empha-
sis on lateral (side-to-side) movement,
enables exercisers to work out inner
and outer thighs, legs and buttocks.
The unit includes interactive comput-
er graphies that permit users to take
advantage of 12 routes at nine fitness

Inline skaters know their sport is
too potentially dangerous to use flim-
sy skates. Fortunately, the new Majo
bootless skates are surprisingly
well made. In fact, when worn with
dark boots or high-top sneakers, they
look exactly like conventional inline
skates. But quality doesn’'t come
cheap, and, even without the boots,
these skates aren't inexpensive. The
high-performance Street Lord lists
for about $250 and the recreational
Hijacker goes for about $200. The
skates come in two sizes (small and
large) and feature ankle padding and
either three or four adjustment belts
(depending on the model). Contact
MOJO USA, 8335 Nieman Rd., Len-

Reebok's walking
shoes to feature
a system that not
only places air
chambers in the
heel and forefoot
of the sole, but
also connects them
with an airflow
channel. This sys-
tem, called Dyna-
Max, enables the
chambers to ac-
tively adjust cush-
ioning pressure
throughout the
stride, so Leader
DMZX shoes reduce
pounding during
exercise. Price is
$69.99. Contact
Reebok Interna-
tional Ltd., 100
Technology Cen-
ter Dr., Stoughton,
MA 02072; (61T)
341-5000,

@& The Nautilus
Skate Machine
(shown on opposite
page) is another
aerohic-resistance
fitness unit that
simulates a popu-
lar sport. In this

exa, KS 66214,
(613) 438-6656.
® Impact redue-
tion, another major
trend at the show,
was on the mind of
Roland Sommer, a
German aeronau-
tical engineer who
came up with the
ProKennex Kinetic
tennis racket. It
sSeEms  Sommer
has a friend with a
bad case of tennis
elbow who was
forced to give up
the sport. Sommer
thought he could
help his buddy re-
turn to the court
by designing a
racket that active-
ly absorbed the en-
ergy of the ball
striking the rack-
et, thus reducing
ghock to the elbow.
To do this, he
hollowed out 100
chambers in the
head of the racket
and filled them
with microbear-
ings. The result is
a racket that not

case, inline skat-
ing. Like the Sky Walker, the Skate
Machine offers a no-impact cardiovas-
cular workout. |

For those unfamiliar with impact
terminology as it applies to exercise,
high impact and low impact refer to
the amount of shock measured in
body weight that an exercise places
on the ankles, knees, hips and lower
back. Running, for example, is a high-
impact exercise that applies substan-
tially more than one body weight to
the vulnerable joints, Fitness walk-
ing, on the other hand, iz a low-impact
exercise that applies only a fraction
more body weight to the joints during
a workout, A shorthand way to re-

levels. The eomputer also monitors
calorie-burn per hour, total calories
burned, miles skated, speed, time
elapsed and strides per minute. Con-
sidered a commercial unit, the Skate
Machine costs $3200. Contact Nau-
tilug International Ine., 9800 W,
Kincey Ave., Suite 105, Huntersville,
NC 2R0TH; (T04) BT5-1T98.

® Far skating without a machine,
new Mojo Street Lord and Hijacker
skates offer something unique to in-
lining—bootless skates. Just put on
comfortable shoes, step into the
monocoque polypropylene shells,
tighten the belts, snap the quick-re-
lease buckles and skate away.,

only sounds like a salt shaker when
rattled, but also has a bigger sweet
spot, reduced vibration in the hand
and increased stability for off-center
shots. The price is about 3250. Contact
ProKennex, 9606 Kearny Villa Rd,,
San Diego, CA Y2126; (619) 271-8390.
So why do Super Show exhibitors
have such tight security? One manu-
facturer told me that the sporting-
goods industry is a copyeat business,
Knockoffs appear within weeks of the
intro of a hot new product. This ex-
plains Nike's fortresslike booth. |
waonder if we'll soon see dozens of
copycat swipe cards replacing busi-
ness cards? Inaword, nah. ™
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Cutting-Edge Computers

BY FRANK VIZARD, Electronics Editor

® If you had to think of a sport-
ing metaphor for the computer
industry, pole-vaulting might
be it. A month doesn't go by, it
seems, without someone rais-
ing the bar to a higher level.
Unless you're in the thick of
the business, it's hard to keep
abreast of new developments,
Yet, given the ever-increasing
importance of computers, this
iz one piece of hardware worth
keeping even a distant eye on.
Here are some notes and ob-
servations on the field:
® Bel on black. A cosmetic
change for sure, but new black
computers, like those from
Acer, signal that the PC is
moving into the living room
right next to all of the other
electronic entertainment gear.

and subdirectories. Load
enough software and
your computer will slow
to a crawl. Ditching un-
wanted data can be time-
consuming—and a mis-
step can cause the system
to crash. If you want to
rid yourself of the “fat-
ware"” that came with the
computer, invest in a soft-
ware program like UUn-
installer (£49). It guides
you through the cleansing
process, suggesting which
far-flung files can be
deleted without disabling
the machine.

® Cross-platform. To
Apple devotees, the Mac-
intosh 6100/66 might seem
like a cross-dresser. But

Chalk this one up to the fans of

for those who regularly

TV shows like “The X-Files,”

who chat online during commercials.
® Double-barreled multimedia. If
vou use one CD-EOM drive a lot,
vou'll probably use two. That's the
thinking behind Packard Bell's twin
CD-ROM-drive computers. Having
two drives makes it easier to switch
applications, easily beating loading
and unloading from a single bay. This
idea has even shown up in laptops,
specifically Panasonic's CF-41 model
{$4900), which also sports an MPEG-1
full-motion video pack.

Speaking of CD-ROMs, new quacd-
speed drives are the rage among multi-
media mavens. As opposed to their
double-speed predecessors, quad-
speed drives play video clips more

Intel’'s new P& chip Is super fast.

smoothly, synchronize video and sound
more precisely, install disks faster
and are more responsive—something
game players will appreciate,

® More memory. Lots of software
firms claim their produets run fine on
computers with 4MB of RAM (ran-
dom-aceess memory), but don't you
believe it. A minimum standard these
days is BMB, and if you want to stay
ahead of the curve, opt for a 16MB
Pentium machine like AT&T's Glob-
alyst 630 minitower ($2499 list),

® Bigger hard drives. Forget mega-
bytes. Give me a gigabyte. Hard
drives are where all the data gets
stored, but as big as they are, space
can run out. A 1GB hard drive, such
as the one in Compaq's new
Presario CDC 992 ($3000),
is like having a whale inside
vour computer, able to con-
sume all those digital bits
like =0 much plankton.

All these bits of data, in-
cidentally, are harder to get
rid of than it might appear,
Clicking on the delete bar
of a Windows Program
Manager eliminates only
the application icon, not the
program itself. Due to the
linkage system employed
by DOS on PCs, newly in-
stalled programs spread
into a variety of directories

move between Apple and
IBM-compatible computers, this ma-
chine is suitably attired. Buried inside
the $2759 Mac is an Intel 486 micro-
processor, DOS 6.22 and Windows 3.1.
To switch between the two platforms,
you hit a 2-key sequence. This is a
great machine if you like the ease of a
Mae but have noticed that much of the
cool goftware is released on DOS long
hefore it's available for Macs.
® Intel inside—not? The floating-
point math problem with Intel's Pen-
tium chip has been fixed and the story
has passed into computer folklore,
But Intel's stranglehold on miero-
processors is weakening. All the
microprocessors inside Compaq's 4586
Presarios are made by rival AMD.
Compaq is using a 586 designation for
its new Pentium-equipped computers,
a semantic move that opens the door
for other suppliers to provide per-
formance wrinkles not offered by Intel.
Intel, of course, is hardly asleep at
the keyboard. The company recently
introduced a very fast 120-MHz=z
microprocessor—its internal clock
clicks 120 million times per second—
that's 25% smaller than its predeces-
gors. And later this year, Intel will
launch the P6, a microprocessor twice
as complex as the Pentium chip.
Sporting 5.5 million transistors, the
P6 is expected to reach speeds of 200
MHz. Look for the P to reach main-
stream computing in mid-1996, "M
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PM HOTLINES

COMMUNICATE
WITH US

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

LETTERS

Your written letrers are always
welcome. |f we think your letter would
be interesting to other readers. we
might even print it in our Letcers
column (unless you request that it not
be pnnted). Our editors are listed by
department on the masthead in the
front of the magazine next to Editor's
Notes. Qur address 1s. Popular
Mecharics, 224 W 57th St., New York,
NY 10019

FAX MACHINE

You can fax written mad to us if you
have access [0 a fax machine. Our fax
number is [212) 586-5562. and it's
available 24 hours a day,

OMLINE ACCESS
World Wide Web
Computer users with a connection to
the World Wide Web can log into our
Web site, The PM fone. You can
exchange messages with other users,
and with the Webmaster who
mamiains the site, There are also maore
than 1000 text, graphics, software and
digital mowvie files to browse through
To log in, simply launch your browser
software and open the following URL
http://popularmechanics. com.
Internet E-mall
If you subscnbe to America Online,
Compuserve, Prodigy or any other
anline service offering Internet mail
capabilities, you can reach us at:
popularmechanicsi@hearst. com
Dial-up Bulletin Board
Even wathout Interner acoess, you can
use your modem o dial our computer
24 hours a day. The number is |212]
582-8369. Once you're anline, you can
leave messages for specific editors, or
direct inquines and comments (o a
specific department. You can also
share your thoughts with other readers
who call in.

Simply set your communications
software to B bits, no parity and 1 stop
bit [B-N-1) and set the baud at 1200,
2400 or 14,400, Please rernember that
we are not a ful-iime buletn board.
S0 please bear wath us if it takes awhile
[0 answer your message

READER INFORMATION SERVICES

Our Reader Information Services
Department s operational five days a
week from 9 am to 5 pm Eastem tme.
The phone number 5 (212) 649-3127
Please call our Reader Information
Semnvices Department. not owr edhtors,
for information an back issues, repnnts
of armicles, etc

Subscription Inquiries
Ca (800) 333-94948
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LYNCHBURG, TENINESSEE, is a quiet lictle
town where things have a habit of staying
the same.

There’s a red brick courthouse that looks like it
did in 1895. A boarding house that dates to the
era of the Civil War. And a distillery WhEl‘E
Jack Daniel’'s Whiskey is made

by a method perfected in 1866.
We can't explain why things
haven’t changed much around here.
They just never have. And after a
sip of Jack Daniel’s, most folks

are glad they haven't.

SMOOTH SIPPIN’
TENNESSEE WHISKEY

Terne-ssee Winskey = 40-8 3% alcobod by voleme (8086 proofl = Drstiled and Boftled by
Jack Daniel Dnitilery, Lem Maticw, Propreter, Route 1, Lynchbarg (Pop 3611, Tesaessee 373572
Plawed m the Matiomal Regrater of Histme Places by the Ulnaned Seages Ul ermmend




AUTOMOBILES

Detroit Spy Report

BY JIM DUNNE, Detroit Editor

The Next Saturn Wagon
® [t seems like only yesterday that
GM launched its “new kind of car
company.” But the truth is,
Saturn has been around for
five years and, while the
cars have been continual-
ly refined and improved,
they still look like they al-
ways did. With Saturn’s plas-
tie body panel on steel-frame con-
struction, it's interesting to note that
GM hasn’'t yet made any real alter-
ations to the line's styling. But that
changes with the "96 sedans and sta-
tion wagons, which will undergo their
first major redesign. A look at this "96
wagon prototype shows more rounded
lines, especially in the roof,

1996 Pontiac Bonneville
Saturn isn't the only GM car with a
new look for next year. In fact, all the
big front-drive GM sedans are getting
refreshed. A close look at the Pontiace
Bonneville reveals a narrowing of the
air intake in the center of the grille and
larger, repositioned running lamps.
These details aren't unique ;
to the Bonneville—all Ponti-
acs make them part of their
brand identity, which boasts
the most aggressive styling
among GM's large cars.

Tiny V6

Chrysler plans to build its
smallest-ever V6 for its 1998
lineup of small cars and
trucks. With a 2.7-liter (165
eu.-in.) displacement, the en-
gine rates almost as small as
some of Chrysler’s 4-cylinder motors.
While details about the engine are
scarce, Chrysler insiders indicate that
it will have a horsepower rating close to
200. Both single- and double-overhead-
camshaft versions are in the works.

Oldsmobile Eighty Eight
Like the Bonneville, this 1996 Olds-
mobile Eighty Eight sedan prototype
is very close to showroom ready. This
car reveals a cleaner look overall,

Smoother and cleaner looking, this "#6 Olds Is the real thing.

even though there are few additional
sheetmetal differences. Note the
smoother front fascia, including the
bumper surface. At the sides, a
smooth cladding strip on the lower
doors adds a new dimension to the

Among the styling changes on the 96 Bonnevllle is a sleeker snout.

plain steel sur-
face. Improve-
ments are more
than skin deep,
too, as there's a
refined 3.8-liter
Vi that delivers
maorg E'I.U!'Hl}[]-[]“‘-
er and has OBD
Il zelf-diagnosis
capabilities.

Shortstar
It looks like Ford badly underesti-
mated the demand for small vans.
That's clear from recent decisions
coming out of Dearborn. Now, the
campany is considering building a
smaller version of Windstar in
order to compete with Chrysler's
short-wheelhase vans—a switeh from
Ford's earlier decision to build Wind-
star only in the larger long-wheelbase
version. Note also that Ford back-
tracked on its plan to quit making
Aerostar vans.

Chrysler Coup
Chrysler is preparing the
Jeep Wrangler for a com-
plete makeover within 12
months. That's just in time
to meet the growing demand
for an inexpensive 4-wheel-
drive sport/utility vehicle.
Priced below the Cherokee
in Chrysler's lineup, the
1997 Wrangler will offer a
new suspension, an enclosed
steel body and sedanlike
doors and interior,

From Rear To Front

General Motors is getting closer to
building front-drive automobiles ex-
clusively. It will drop full-size rear-
drive sedans and wagons from the
model lineup at the end of 1996; the
Fleetwood Brougham, Roadmaster
and Caprice will be gone. Only Cor-
vette, Firebird, Camaro and the im-
ported-from-Europe Cadillac Catera
will remain for the foreseeable future,
GM started manufacturing front-drive
cars in the United States in 1965,
when it introduced the Toronado.
Now, 30 years later, the company is
nearing a complete turnaround. M
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Europe Spy Report

BY MIKE ALLEN, Associate Automotive Editor

Porsche Panorama

® Porsche has traditionally
offered a Targa-top version of
the 911, and for the past few
years, a true convertible, Based
on the 911 convertible chassis
rather than the coupe, this unique
vehicle uses a sliding sunroof-type
arrangement that's engineered and
built for Porsche by aftermarket sun-
roof manufacturer Webasto. Rather
than a simple Targa-style removable
roof panel, the entire panel, probably
made of glass, runs back along the rear
window. There's also a motorized

cloth sunscreen to keep the back of

occupants’ necks from baking at high
noon. Construeted of aluminum,
the roof panel might
also be completely re-
movable. We've cap-
tured one here, held =
together by most of &
a roll of duct tape,
while testing in Eu-
rope. The inset is an
artist’s impression of

the production car, sans tape, Umited-edition 5600 ragtop will be assembiled by AMG.

Riches To Ragtops

As if Mercedes’ S-Class cars weren't
already among the most expensive in

N e

I-'l"il"llt a panel truck—just a; dlszd Jaguar sport coupe.

the already stratospherically priced
Rolls-Royee Corniche.

~ | Big Cat On The Prowl

Panarama has a huge roll-back sunroof.

the world, here's the new S600 coupe
in convertible format. With M-B
supplying the chopped-down coupe
body, and coachbuilder Karmann the
convertible top and mechanism, spe-

cialty builder AMG is handling the
final assembly. Look for a limited pro-
duetion run of 500 cars, and a window
sticker quite a bit higher than that on

Ford's purchase of this on-the-ropes
British carmaker has per-
mitted Jaguar to bring out
new models by draw-
ing from the corpor-
ate parts bin, This re-
placement for the XJS
is slated to be one of the
first. Look for a 4.0-liter V8
(related to the 4.6 modular
in the Crown Vie and

_ upecoming Mustang)
% to be assembled in
% England. The con-
vertibles will have a
one-button electrical
convertible top, Like
the XJS, there will
also be a coupe variant.

Stump-Jumpin
In Style ping

Serious off-road geeks probably
won't be mopping their chins over the
new Mercedes AAV (All-Area Vehi-
cle, get it?). It has no separate frame,
but uses automobile-style unit-body
construction, With only modest
ground elearance, and with
more attention being paid
to interior appointments,
the AAV is aimed dead-
on at the country-club
set, who insist on driving
something more expensive
than a $30,000 American
truck. That's Range Rover
territory, folks. The AAV is
based on C-Class mechanical parts,
and our disguised test vehicle is wear-
ing a false grille that looks very simi-
lar to the C-Class cars. Production of
all AAVs is scheduled for the German
carmaker's new plant in Alabama. M

r



SCIENCE

World’s Highest-Flying Kite

BY GREGORY T. POPE, Science/Technology Editor

® On a crisp autumn day, the wind
sweeps out of British Columbia and
collides with the Canadian Rockies.
There, in western Alberta, the air
rushes skyward in a phenomenon
known as a mountain wave.

Sailplane aficionados have long
pathered at a town ealled Pincher
Creek, about 150 miles south of Cal-
gary, to take advantage of this up-
draft and soar to record altitudes. It's
al=o the perfect spot to Ny a kite, and
this fall a trio of Canadians plans to do
just that, In fact, they aim to loft one
thousands of feet higher than any kite
hus ever ventured bafore,

Kite builder Richard Synergy, me-
teorologist David Hudak and electron-
ies engineer Mubarak Baksh hope to
break records that were set when men
and women flew kites for a living. Un-
til the early 19208, weather bureaus
relied on kites to hoist wind gauges,
thermometers and other instruments.
German weathermen sent a string of
eight kites to an unchallenged 31,955
ft. in 1919, The single-kite mark
stands at 12471 fi., established at
Milton, Muassachusetts, in 18495,

Back then, nothing flew higher. But
these metenrological kites soon ceded
air superiority to balloons, airplanes

and, ultimately, satellites. For their
day, though, the kites represented
leading-edge technology. Wood-
framers known as H ve hox kites,
they sported cloth skins of silk soaked
with varnish—a material very similar
to ripstop nylon, Some stretched as
long as 9 ft. Lofted in groups, they
could exert 900 pounds of tengion on a
tether as they climbed. Such force,
applied as the kite line is wound in,
could erush a reel like a beer ean. To
withstand this pull, rugged steam-
powered winches—machines used on
trans-Atlantic cable-laying ships—
payed out and hauled in the lines,

Today, Synergy and company can
exploit a century's worth of seronau-
tic engineering to top the weather
kites' records. They want to raise a
single kite to 15,000 ft. and put a
gagpele of kites at 35,000 ft. The kites
themselves, now being built in Toron-
to, will be enormous. The biggest—32
ft. across—rivals a single-engine
aireraft. “As vou go up in the air,
the ability to ereate lift diminishes
considerably,” notes Synergy. “If
your kite doesn't have a couple
hundred square feet of wing area, it
Jjust won't penerate enough lift to get
to record heights."”

Although this sky monster will pos-
sess enough strength to resist 100-
mph winds, the kite itself will weigh
less than 60 pounds, It's built much
like a biplane of the Wright brothers’
era, but updated with space-age mate-
rials. Each of the kite's wings encloses
# skeleton of spars and ribs. These
structural members are cut from Sty-
rofoam and coated with a thin veneer
of fiherglass. In addition, earbon-fiber
compression struts and crossbracing
lines reinforce the wings. Carbon ar-
row shafts, anchored in balsa-plywood
sockets, join the upper and lower
wing. Guy wires crisscross between
the anchor points,

Behind the wings rides a tail, its
twin booms constructed of a carbon-
fiber lattice and sheathed in nylon.
Arting like the elevator of an airplane,
the tail can tilt to change the front
wings' angle of attack, Thiz ensures
that the vertical lift from the wings
never overcomes the strength of the
kite line. An on-board strain gauge
will keep track of the line tension. Al-
though mountain waves are said to



flow as smoothly as wind-tunnel air,
the kite flyers want to be ready for
unexpected pusts that eould jerk the
kite skyward,

Meanwhile, the inboard vertical

nels—to which the articulating tail

ms attach—will house the kite's
electronics suite. Hudak, who works
for the Canadian weather bureau, is
filling the panels with instrumentation
to measure air pressure, temperature,
wind speed and other variables. These
sensors will glean new information on
mountain waves, thus providing a bet-
ter scientifie picture of the phenomena.

In addition, a Global Positioning
System (GPS) receiver will verify the
altitude reached. Miniature television
cameras will gaze at the ground and
monitor the kite, checking for hazards
such as icing on the wings, A pair of
transmitters, their broadcasts choreo-
graphed by an on-board computer,
will beam all this information to the
mission-control ground team.

On land, four or five ham-radio
operators will track the kite by way
of its radio transmissions. They'll aim
parabolic antennas at the sky from
different locations and triangulate to
get a continuous, if rough, fix on the
kite. The more accurate GPS receiver,
by contrast, provides information only
every b minutes. True, the radio-
signal technique can be off by as much

as 1000 ft. in altitude. “But that's
plenty good enough to track that
sucker if it breaks a string and you
have t.areport it to air-traffic control,”
says :merg

Getting all this equipment into the
sky will pose as much of a challenge
as building the kite itself, The team
plans to load an electrohydraulie
winch—as big as a VW Beetle—on
the back of a flatbed truck. First,
launch personnel will pull out 2000 ft.
of line and attach the kite. They'll run
with the kite, while the computer-
controlled winch reels the line back in,
until the kite is airborne. The winch
will then reverse to begin paying the
line back out. After that, because a
mountain wave can incorporate down-
drafts as well as updrafts, the truck
must be maneuvered to keep the kite
in a rising airflow.

As the winch releases the line at 7
or 8 ft. per second, the kite will ascend
for 5 or 6 hours in its attempt to reach
a record altitude. Synergy hopes to
have spotting aircraft available to
view the kite at its zenith. “Getting
it down again may be another thing
entirely,” he warns, “The wave may
not disappear at night—it may blow
continuously for four or five days.
We may not be able to bring in the
line faster than 1 or 2 ft. per second.
Although we expect to handle 100-

mph winds, you don't fool around and
foree the issue.”

At the mercy of capricious winds,
Synergy's team is preparing options.
A rotating ground crew will stand by
for a month, ready to loft a kite if con-
ditions favor flight. Ideally, they'll as-
semble 15 kites of three different
sizes and between 10 and 15 reels of
kite line in various weights, When the
wind is blowing lightly, a thick line of
lightweight Speetra fiber will suffice.
But in stronger winds, thin but heavy
piano wire will tether the kite. Sur-
prisingly, the limiting factor in gain-
ing altitude isn't the weight of the kite
line, which can add u|i> to 800 pounds
at 35,000-ft. heights. Instead, it's the
aerodynamic drag that the string'ﬂ
thickness can eause.

Synergy, a longtime kite enthusi-
ast, has high hopes for this endeavor.
He believes the effort will inspire uni-
versity engineering departments to
take their own shots at his record,
thereby reviving the development of
kites as meteorological tools (see
“Science On A Kite String," page 114,
May "92). His timing iz good: The pop-
ularity of kite flying has soared in the
'00s, with competitions drawing thou-
sands BI‘I.Ill.lB"pe If Synergy and his
colleagues can rewrite the record
books, the sky's the limit for the spurt
and science of kite flying.
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the 5-minute haircoloring
called JUST FOR MEN-..
proven over 35 million times.
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Pius valuable coupons. Cadl 1-800-353-1347

JUST FOR MEN"..the leader in men’s haircoloring

It looks too natural to be haircoloring. Even you won't be
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with Just For Men.

So why settle for less than
for a natural look? You j

able to tell what was gray and what wasn't. So you look
naturally younger. It's easy to see why men who try Just For
Men" keep using it again and again. Just For Men has been
successfully used over 35 million times. No wonder it's the
leader in men's haircoloring.

Fast and easy. You simply apply Just For Men and in 5
minutes, rinse. [ts scientifically-timed action blends away
gray... assures you of a totally natural look.
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balanced: So effective, it brings back : -
the look of your own natural color and
won't fade or wash out. So gentle, its
rich eonditioning action leaves your hair j§
looking healthier and fuller.
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ing. That's experience no one else
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House Beautiful " Flat

Exterior House Paint

Premmium quendity acrylic latex oovers in
one coit and deies to o ot sheen
Mildew, blister, fade aned chalk resistant
Mercury and beasd fress. With 20 yegr
wirnily. Sold exclusively at
Wal-Mart.
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House Beautiful”Exterjor

Primer Sealer

Promimm oquadity acrvlic latex primveer seal
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gy coverge and pro-
o y tection. Diries in 2
House Beautiful to 4 hours, Comies
tn.m.ium Acrylic Sealant in & varety of
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seals both insice and out. Available b whidle or
clenr, both in 103 oz sizis. Sold exclusively at
Wal-Mart. $HBEOWHTHBSEOCLR
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Super Scrub Formula s extremely
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Latex Satin Wall & Trim -

: - House Beputiful” Interior
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hility, Anal so facde resistant, it comes Mﬁ'me B G ik to
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3= 3 witshable flat finish. A broese

Sold exel Wal-
exclusively at Wal-Mart. to paint with as it’s spatter

resistant and cleans up easily,
With 20 vear warmanty.

Sold exclusively at Wal-Mart.

Wagner® Power Painter® 220 Kit

A fast and simple way to paint, for any size project! Applies
most latexes and unthinned oil-based paints in o steady,
even spray pattern. Clean-up only takes seconds. And the
Wagner suction draws paint right from the can, #280002
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" 7 Piece Painting Set

Citimrantess] ome coat coverage for
all p=ainns, ensumieds, sealers and stadns
AW nap for all semi-smooth sinfnees
Kit miclucdies plastio try, pakntsaves lid, roller
fraome, two roller covers, extension pole and baseboard
trimmier. Sold exclusively at Wal-Mart. #5325

At Wal-Mart, we've got what it takes to do it
right. A complete line of painting supplies and
accessories, available at low prices every day.
And friendly, helpful associates to mix paint
for you, or help you match colors. Remember,
when it’s time to start that home improve- 5 i
ment project, it's time to head to Wal-Mart. / w
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For around $12,200),
no compact delivers more.

At about $12,200, including desunation, Dakota standard rear-wheel anti-lock brakes plus a standard
Sport V-6 gives you more power for the money than driver’s arbag. And Dakota provides the security ol
any compact pickup.! Plus, you get more hip room, the new Customer One Care™ 3-year or 36,000-mule
more shoulder room and more cargo room than with bumper-to-bumper warranty and 3/36 Roadside
a comparable Ford Ranger or Chevy 5-10. Assistance.”

That's just for starters. Dakota also has more So if you're looking 1o get more truck for your
standard towing than those compacts. money, look here. Dakota Sport. It's a lintle bigger

Want even more? With Dakota, you get A lot better.
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How A PC Virus Spreads

infected floppy diskettes are the main source of

ulation does, and infections can travel
anywhere that a phone line goes.
Michelangelo bopped only several
hundred machines in South America
during its debut. Yet even though it's
easily detectable, the virus, triggered
onee per yvear on Michelangelo's hirth-
day, continues to claim new victims.

It's hard to tally the financial toll of
virus damage—let alone the costs in
time and anxiety. One estimate for
1994 from antivirus software maker
Symantec put the expense of restor-
ing data at 33 billion for corporate
America. That's probably just the tip
of the iceberg.

Computer viruses are strictly soft-
ware-borne. There's nothing inher-
ently viral in the microprocessors,
storage devices or other of
a PC. Nor is there any hazard from
the process of telecommunications—
using a modem to exchange data with
other computers. In every case, it's
the content exchanged—by phone or
diskette—that might harbor a virus.
No kind of computer is immune.
Strains are more numerous and infec-
tions are more prevalent among [BM-
compatible PCs, by virtue of their
numbers, but Apple’s Macintosh has
itz own barrel of germs.

Unlike biological viruses, the com-
puter variety is alwayvs man-made,
hasically a software program written
ta perform aberrant deeds, Who

computer viruses, but CD-ROMs and software
exchanged via telephone modem can also be carriers.
Boot-sector viruses enter a PC's system memory
anthirus programs can act. often disabling the hard-disk
memaory. Flle-infector viruses spread among operating-
system and executable files on a hard disk—and even
back to healthy diskettes—when these programs are
run, Good antivirus software checks for file infectors

writes them? Often it's a prank-
ster. Sometimes it's an individual with
a point to prove or an axe to grind.

Onee a virus is launched, it's usual-
ly spread innocently and inadvertently
—but always by direct contact. Com-
Euter viruses aren't airborne—they

ave to be loaded into the PC, either
from software on a floppy diskette,
from a program downloaded via tele-
phone modem or one distributed on a
network of linked PCs.

After it takes up residence in the
computer, the virus can spread to
other pieces of software and, poten-
tially, other PCs. For example, a par-
ent brings work home to complete,
and, from a diskette infected at the
office, inadvertently spreads the crud
to the family PC.

Alternately, and more likely, one of
the kids borrows a floppy from a
a copy of the hot new game that's
been making the rounds at school like
midterm flu. Somewhere along the
way it picked up the Wild Man of Bor-
neo virus, which got into another fam-
ily’s PC when mom or sis downloaded
a free coconut bread recipe from the
Internet. Wild Man finds a comfort-
able tree directory in the same family
PC on which the parent completes the
office work.

At the stroke of noon the next day,
the parent's office workstation belch-
es “Yum-vum! Eat "em up!” as Wild
Man gobbles up a month’s worth of

before

corporate bookkeeping. Everyone
scrambles to alert clients or col-
leagues who might have been sent in-
fected files or electronic mail, but in
ﬁdpanic. one employee forgets he

the company to modem the
Hotisserie Baseball stats to the other
guys in his league. Some, no doubt,
are eagerly digesting the dope over
lunch at their desks, as Wild Man
chows down on their companies’ data.
Others might have copied the stats to
a floppy, to check them out on their
home PCs that night.

Such is the nature of virus trans-
mission. But this scenario might have
been averted or at least controlled at
any point—home or office—had the
proper safeguards been in place. This
entails not just installing antivirus
software, but using it religiously, and
alml lishing routines for ing out

New programs.

There's plenty of software available
to detect computer viruses, possibly
disinfect or repair a contaminated file,
and even set up barriers against in-
coming infections. The software is ei-
ther free or inexpensive, and consid-
ering what's at risk, it's relatively fast
and easy to use,

Experts define a virus as a com-
puter program that attaches itself to
other programs, along with instrue-
tions to reproduce. By replicating it-
self, the virus multiplies, spreading to
new programs and other computers.



VShield Protection

VShield, part of McAfee’s VirusScan, Is a resident
program that loads Into a computer's system
memory when you tum on the PC. Here, It
checks files from a hard disk or fMloppy diskette
automatically as they enter system memaory,

but before they are run.

This power to clone

itself makes a virus different from a
computer worm—a rogue program
that infiltrates a PC but lacks in-
structions to reproduce. Ditto for a
Trojan Horse, an innocent-locking
software program that conceals a
troublesome ane, perhaps a virus.

Programs that can be downloaded
for free directly from the Internet
might be Trojan Horses. Unlike com-
mercial online services (such as Com-
puServe, Prodigy, America Online)
that scan uploads for viruses before
downloading to subscribers, there's

no policing on the Internet. So beware
of geeks bearing gifts—either via
modem or in person.

A worm or a horse doez itz damage
once, but it is the ability of a virus
to reproduce and spread that makes
it such a fearsome adversary. There
are different kinds and combinations
of viruses. They include:
® Boot-sector viruses, These are
the toughest to de-
tect and to protect
against, since they
infiltrate a computer
system immediately
upon its being boot-
ed, or started, with an
infected diskette, Because of
the way 1BM-compatible PCs
operate, antivirus software

pesn't come on duty until after

4 the boot-up procedure, By this
@i=  time, a boot-sector virus is al-
ready in the door and setting
up ghop in the computer's memory.

A boot-sector virus removes the
original boot-sector information of a
floppy diskette or a hard disk and re-
places it with a different, perverted
eode. This way, upon subsequent boot-
ups, the virus enters the computer's
memory first, Onee in memory, the
virus can spread to other disks.

This accounts for the virulence of
the Michelangelo virus—a boot-sector
infection that impairs your ability
to aceess information from the com-

® We admit it. Here al PM, wa'd lulied
ourselves into thinking computer viruses
were someathing that happened to other
people. We leamad the hard way what a
mistake that was.

The story unfolds like something oul of
the mowvie “Outbreak.” My brother Mike
and | were putting in long hours working
on the PoruLaR MecHANICS World Wide
Web site, The PM Zone. And as often
seems o happen when deadlines loom,
one of the Macintoshes we were using
started j

The initial problem was innocuous
enough. A piece of Web-browsing soft-
wara we'd downlpaded from the Internal
exhibited a very sublle llaw in the way it
formatted text. We shrugged it off.

But later the same day, our word
processor keeled over. When we tried to
start it up. a box popped onto the scraan,
displaying an ominously worded mes-
sage: "An ermor of type 3 has occurmed.”
Mo amount of mouse-clicking could get
the word processor to launch. As it hap-
pened, the program was a new releass,
reputed to be buggy, so we immaediately
dialed the maker's tach fima.

Unless you like what the music-on-
hold jockeys are playing, that's always an
aggravating experience. The company's

Case Study: Crisis In The PM Zone

reprasentative al first s a font
problem, so wa deleted all the word-
processor fonts. That gotl our program
back on its feet, but only haltingly, and
tha fix lasted only a tew hours. Next, wa
tried replacing the system file and the
Macintosh Finder—the basic software re-
sources the computer needs to run any
e nmmh}m

e spenl ng up one wrong
tree after another. Driven by frustration,
wa complately wipad tha hard drive clean
a number of times, then laboriously re-
installed all the software. Eventually, the
tech reprasentative gently suggested that
we might have a virus, We weare skepti-
cal. We'd heard that one before, and we
didn't see how anything could survive
having the hard drive reformatted.

We found out we ware wrong when |
installed the Web-browser software on
another computer on PM's aditorial
network. This one was equipped with
more up-to-dale antivirus soliware, and
a virus warning immediately popped up
an tha scraen.

With that, the previous week's baffla-
meant snapped inlo focus. We realized
there was now something nasty on at
least two of the magazine's compulars.
Both were connected to a network of

mare than 25 machines that we rely on to
gel our work done, and we had no idea
how far it had spread. It was a wasekand,
and none of gur electronic production
people wera on hand, go | rushed out and
bought the first piece of antivirus software
| could lay my hands on.

Waea scanned all the network drives
with it, and those on the two machines
we'd inslalled the Web browser on. We
discovered that no less than four applica-
tions on our Mac wera affectad by soma-
thing called MBOF A/B, a relativaly mild
but fast-spreading strain thal has been
roaming tha world's compulers since
1933, It had attached itsell to our com-
puter's basic-operating-system software,
and from there jumped onto applications
as we ran them. It had survived tha drive
reformatting bacause the applications
wera on an exiernal drive, Once infected,
tha system software was reinfected avery
fime thay ran

In the and, the whole episodes was
probably for the best. We lost the use of
one computer for a week, but it could
have been a lot worse. And now you can
bat that evary new piece ol computer
software s scanned first, and our anf
virus database is updated regularly 1o
ward off new bugs —Abe Dane




Detection And Removal Of A File-Infector Virus

INFECTED FILE
FROM HARD DISK

puter's hard disk, Al-
though boot-sector viruses
make up a small percentage of the
overall virus population, they account
for the majority of bellyaches. The
only way to eateh one is by booting
from an infected diskette,

® File-infector viruses. As the name
implies, these germs work on your
computer's files—usually executable
files (those with suffixes such as .COM,
EXE, .8YS and .BIN). Typmall\,
these viruses hide the program’s origi-
nal loading instructions and add their
own code, so that the virus loads first.
Once an infected file is executed, the
virus spreads to other executable files.

A file infector that caused red faces
last summer was Kaosd. This cutie
gave a bad dose to those cruising an
X-rated bulletin board on the Inter-
net—at least those who downloaded
some of the erotic shareware and
failed to run a virus scan before scop-
ing the goodies, Kaos4 wasn't very de-
structive—it was more of an embar-
rassing nuisance that added a
607-hyte suffix with the author's pen
name to the files it infected. But it got
around like a hot phone number.

Like most file infectors, the addi-
tion of the viral code inereased the
gize of the files—a telltale sign that
antivirus programs look for. But
viruses are now getting trickier, using
encryption and other means to cover
their tracks or hide their presence.
® Polymorphic viruses. Encrypted
viruses can hide, but polymorphic
viruses can run. Their encryption
changes with each infection, requiring
more sophisticated antivirus scanning
techniques. They're also called muta-
tion-engine viruses,
® Stealth viruses., Experts say that

CHSANFECTED
FILE

these are the most
pernicious viruses around. Besides
their other tricks, stealth viruses
make their work invisible by hiding in
the computer’s memory, From there,
they can deceive users and antivirus
software by recognizing and inter-
cepting checkup mesgages, then re-

turning an all’s-well sign. Pug'ue a file
infector that ironically means “kiss”

in Gaelic, is such a pain. Effective an-

tivirus programs will detect their ac-
tivity in system memory.,

Some viruges are maliciously de-
structive, designed to wipe out files,
corrupt them beyond use or make
them inaccesgible. Others might not
be intentionally damaging, simply
playful. Form, for example, is a boot-
sector virus that on the 18th of each
month causes a PC's speakers to make
a clicking sound with each keystroke.

Still, annoyance aside, even silly
viruses can become problematic. The
additional code of a file infector (such
as the 697-byte string that Kaosd
added to files) could, over time, de-
plete available memory or become a
cumbersome parasite that, like barna-
cles on a boat’s hull, causes a comput-
er to work less efficiently.

Your best chance of avoiding a
virus or mmlmmnj{ an infection is to
install an antivirus program. Some
popular titles for IEM-type PCs in-
clude Norton AntiVirus (Syvmantec
Corp., 800-441-7234), IBM's own IBEM
AntiVirus (800-5561-3579) and Virus-

VirusScan, McAfee’s antivirus program, can be
used to examine any new software fle or those
where Vihield detects infection. The program
diagnoses a virus and removes it. then, If
possibie, restores the file to its original condition.
Severely damaged flles might have to be replaced
with those on a clean backup copy.

INFECTED:

Sean (MeAfee Associates,
S00-566-6580). There's one
that you don't even have to install;
MicroSoft AntiVirus for Windows
by Central Point Software, be-
cauge it comes preloaded with the
Windows operating system.

For Apple Macin-
tosh owners, a share-
ware program
called Diginfec-
tant 3.5 can be

downloaded for
free from commercial online services
or obtained by mail from its developer
(send a self-addressed stamped enve-
lope and a blank 800KB or 1440KB
diskette to: John Norstad, Academic
Computing and Network Services,
Northwestern University, 2129 N,
Campus Dr., Evanston, IL 60208).

MeAfee's VirusScan 2.1 provides a
good example of how an antivirus pro-
gram works. It's actually a 2-part
process that begins by establishing a
sterile environment.

First, the VirusSean detection por-
tion of the program checks all parts of
the computer, including multimedia
CD-ROMs, to see if any virus is pre-
gent. If so, the program removes the
infection, and either restores the con-
taminated files or instructs you how to
restore or replace them. Next, when a
virus-free condition is ascertained,
MeAfee's software installs a monitor-
ing program called VShield, a buffer
zone that resides in the computer’s
memory and immediately alerts you
to any subsequent infection. If vou see
a red flag, you can run the software
through VirusScan,

The key to making VirusScan or
any such program effective is to use it
regularly—and to keep it current.
The latter part is easy. At least once a
month, MeAfee releases updated de-
{Please furn to page 128)
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3-10 PICKUP

A second “car” that really hauls.

BY MICHAEL LAMM, Contributing Editor; PM Photos by Scott Dahlguist

® Pickups have come a long way since the Reo Speed-
wagon, and millions of urban Americans who 10 yvears
ago wouldn't have dreamed of owning a truck now
do—with pride. Anesthesiologists and archeologists,
hunters and housewives bought pickups for all sorts of
reasons. Utility did enter the equation, but if pickups
weren’t fun to drive, most of these workhorses would
still be down on the farm.

The Chevy 8-10, originally a 1982 model, didn't
change much until 1994, That year, Chevrolet restyled
the compact S-10 bumper to bumper, stretching overall
length 10 in., widening the vehicle 3 in. and adding near-
ly 2 in. to the height. The regular and extended cabs
got bigger, seats and instrument panel grew more com-
fortable and harmonious, designers pushed the wind-
shield forward and raked it more, and a lot of work went
into sealing, insulating and tightening. What the Bowtie
Boys and everyone else in the industry recognized was

that buyers craved as much comfort and performance in
a pickup as in a car, and truck utility and toughness. So
those were some of the attributes the 1994 S-10 took on.

(Though we only surveyed Chevy owners, the GMC
Sonoma shares the 5-10's DNA and all of its attributes.)

Our Owners Report covers the 1994 S-10, but it
could just as easily apply to the 1995 model. Important
changes for '95 include a driver's-side airbag—some-
thing our '94 owners asked for—and a drop in price.
The base 1994 S-10 carried a $10,125 sticker, while its
05 counterpart lists for $9655, even with the airbag,
gide-impact door beams and high-mounted stoplight.
However, not many people we talked to bought
stripped S-10s. They paid an average of $14,211.

The most popular engine in our survey was the 165-
hp iteration of GM’s 4.3-liter Vortee V6. There's also an
“Enhanced” version of this same engine that delivers
195 horses. The high-output V6 attracted 22.5% of our



CHEVROLET
$-10 PICKUP

respondents. The base 2.2-liter Four,
rated at 118 hp, ended up powering
30.6% of our 5-10s. And while most
owners of the Four said it had enough
muscle to meet their needs, 7.8% told

us they wished they'd opted for one of
the Vs instead. The 165-hp V6 costs
#5850 more than the Four in 2wd mod-
els and includes 4-wheel antilock
brakes instead of rear-only ABS. (The

Four with 2wd comes with rear-wheel
ARBS, while Vés and 4wds all now have
4-wheel ABS.)

The S-10 offers a daunting menu of

equipment choices, Basics include the
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two cab types, extended and regular
boxies, two engines in three power rat-
ings, S-speed manual or 4-speed auto-
matic transmissions, 2- and 4-wheel
drive with manual or electronic shift,
plus nine different suspension pack-
ages, And that's not all—yvou still have
to decide about the LS appearance

and trim group: the 195-horse 2wd S8 |
performanee/trim package, the ZR2 |

on/off-road package or the cold-cli-
mate package plus trailering equip-
ment, PremiIm :‘ilIIIIlEI h_'l.'.‘"tl'l'['l. alr con-
ditioning, bucket or bench seats,
sliding rear window and on and on,

The main reason most owners put
themselves behind the wheel of an
S-10 was its very hold, sporty new
look. More than half listed styvling as
the reason they bought this pickup.

What they liked, after styvling, was
the S-100°z ride and seating comfort.
“There's a lot of room to get comfort-
able,” commented a Massachusetts fi-
nancial planner. A West Virginia con-
tractor noted, "Interior size is great.
I'm 64 and weigh 300 pounds and I'm
comfortable driving this 5-10."

A few owners pointed out, though,
that the fold-up side seat in the ex-
tended cab was strietly for one kid on
a short hop.

The truck's comfort goes beyond
interior room. “It's quieter than most
ears ['ve driven,” wrote a Texas engi-
neer. That's because there's more
than the usual amount of weather-
stripping on the double-walled doors.
There's also semiflush glass and wind-
tunnel-silenced outside mirrors, as well
as lots of sound deadener throughout
the cab and under the hood.

Workmanship was rated excellent
by 61%, and only 29% of our respon-
dents reported any type of mechanical
problem. Brakes, however, tended to
grab after the pickup had been out-
side overnight in cold, wet weather, A
few drivers also reported sponginess
in the brake pedal. Dealers were
judged good but not great.

Une thing that surprised us was the
*“Yes, I'd buy it again” statistic. Even
acknowledging that most S-10 owners
felt deeply about their trucks, we
didn't expect 7T1% to tell us they'd go
for an 3-10 the next time around. The
5-10 is, after all, a 2+1 seater at best,
and lots of owners have growing fami-
lies. So where did they plan to put fu-
ture offspring? And then we looked at
the responses to how many cars and
trucks they owned in total. All but
22 6% already listed two or more vehi-
cles in the family. So the S-10 became
a “second car” of sorts. In some cases,
a third or fourth car. And that's why
these guys (87.6% male ownership)
could be so cavalier. It seems like the
passion that put them in trucks will
keep them in trucks, ™

Mmjrnfwn:pundmubnugmmuu:k;udnnﬂmappeﬂoﬂum.muﬂm
looks. The rest of the package—not to mention its low price—kept them happy.

Everyman’s Practical Sportabout

#® While nobody was really looking,
something very interesting happened
in the fun-to-drive auto market. The
compac! pickup truck has become
the inexpensive sportster of the '90s.
A passenger compariment that's
equipped (typically) with a couple of
bucket seats, a potent engine,
maybe a 5-speed and rear-whee|
drive that lets you break out the rear
end, all in a package that's priced
under mosl passenger cars, is just
hard 1o resist.

In reality, though, the pickup has
actually transcended all sporly cars
to date. The pickup offers somathing
no sports car ever could. Just add up
the practicality of the whole thing—
not only is a compaci pickup less ex-
pensive than just about any sporty
car, but it's also less expensive 1o in-
sure and maintain than a sporty car.
And there's all of that utility avail-
able—compliments of the cargo bed
sitting above the rear wheels.

Then, in the case of the Chevy
S-10 and its kissing cousin, the GMC
Sonoma, you add the undeniable sex
appeal of sporty sheetmetal and the
allure of a modern interior. That in-
terior, of course, can be adomed with
such amenities as a'c, a respectable
sound system and power windows.
Hey, this is a very hard-to-pass-up
have-fun driving package.

Naturally, to have even more fun,
Chevy (and GMC) offers more for
some mora green—additional power
with a stronger V6, off-road capability

and on-road seriousness with various
suspension and tire packages. And
regardiess of which option boxes you
check off when ordering one of
these—extended cab or regular, hot
maotor or cool, AM/FM with or without
cassette—you automatically get the
cargo box in back. No matter whal
your pals at the club may say, no
matter how crazy your mom or your
wile may think you are, this thing is
practical. There are just a myriad
number of uses lor that cargo box. Or
leave it empty all the time and just
enjoy the drivetrain and the cab.

It you don't want to leave the cargo
bed barren—like when someone
calls your “practical” bluH—Chewy
has added a clever touch. Notches in
the sidewalls accommodale 2 x 65
upon which you can lay a sheet of
plywood to create a second floor in
the cargo bed.

The compact pickup is definitely
the sportster of our time, and Chevro-
let (and GMC) has absolutely figured
out the formula. The S-10 is fun, re-
sponsive and sporty. Oh sure, it's still
a truck, so the steering Is slower than
you might like, and the ride—espe-
cially when the cargo bed is emply
and the road is rough—can be harsh,
But the fun of driving, and even riding
in, this well-designed, well-executed
small truck more than compensaies
for those complaints. And don't for-
get—there's all that potential utility
sitting there bahind you

—Don Chaikin




COVER STORY

@ One “first” that lives with every pilot is
the day the instructor steps out onto the ——
tarmac and says, “You're ready. Take er up by your-
sell” The apprehension, determination and exhilaration
of that first solo flight gets seared into your psyche.

For me, an event nearly as memorable occurred the
first time [ alighted, quite intentionally, on a river and
shut off the engine. | went from land to air to water in
the course of one 15-minute flight. And there I was,
surrounded by water, watching the world glide by in
silence. The scene and sensations were a jumble of
juxtaposition—and utterly delightful.

Suddenly, the boundaries of flying seemed Lo vanish.
While runways are rare, water is everywhere. But even
more satisfying was the outrageousness of putting an
airplane on water without dire consequences.

Machines designed to funetion in multiple environ-
ments are invariably more complex and costly than
their single-world counterparts. The lumbering sea-

AT IE
ING

A new generation of homebuilt seabirds
will free you from runways without
drowning you in bills.

BY WILLIAM GARVEY planes of yesteryear, such as the l:l um

— man Albatross and Boeing 234 [l
boats, are good examples. But for today's aquarian air
men, there's a new generation of light amphibious kit
piamﬂ: This group ranges from aluminum-and-fabri
rigs to a high- p{rfﬁrmaﬂm -place machine

And in case you've got the urge to wan der the ocear
skies but lack the patience to build your own wate:
bird, we've included a slick factory-made amphib
well. No matter which you pick, you'll never think of
“going to the beach” in quite the same way again.

Buccaneers

Open-coekpit tube-and-fabric ultralights, the Bueea
neer SX and Buccaneer [I kits arrive with the hary
work—welding, stiteching and such—already don.
Water-friendly planes that come in a kit Include (top to bottom)

an all-compaosite biplane, a sieek wooden 2-seater and a steel-
tube-on-fiberglass amphiblan.




GLASS GOOSE
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WATER WINGS

Assembly takes a mere 170 to 200
hours. To date, Keuthan Aviation has
delivered some 500 Buccaneers.

The single-place SX comes with a
Rotax 508 standard, which lifts the
S00-pound bird skyward after a mere
175-ft. run. Cruise is 65 mph. The
beefier side-by-side 11 uses a 582 to loft
its maximum 1150 pounds off the wa-
ter after a measly 275-ft. run, Cruise is
76 mph. The standard SX kit lists for
215,990, and the 1T comes in at $19,950,

For more information, contaet
Keuthan Aviation Ine., 910 Airport
Rd., Merritt Island, FL 32952, or call
(407) 4589-3200,

SeaRey

First flown in 1992, the SeaRey takes
350 to 400 hours to build, using basic
hand tools and a pop rivet gun. Once
assembled, the SeaRey can be trail-
ered because its wings detach,

Sliding canopies and a 44-in.-wide ]
cabin mark this 1200-pound aireraft. o

A Rotax 582 gets the bird off land or
water in 300 ft. Cruise is 85 mph.

The SeaRey costs 822 900, Some 60 .

kits have been delivered to date, and
two-thirds of those are already flying.
For details, contact Progressive
Aerodyne Ine., 520 Clifton St., Orlan-
do, FL 32808, or call (407) 292-3700.

Osprey 2

Dnegf teh,nar most handsome amphibs,
the rakish Osprey 2 is distinctive in its
construction as well. Composites be
damned—this is a wood airplane (with
fiberglass and metal parts where nec-
essary, of course).

Pushed by a 150-hp Lycoming 4-
banger, the 2-place 1560-pound Os-
prey comes off the water in 530 ft. It's
off conerete in 400 ft. Cruise at 70%
power is 126 mph.

Unveiled in the 19705 as a plans-
only design, the Osprey 2 has proven
immensely popular, with 1500 sets of
plans sold and 500 airplanes flying.
Working strictly from plans ($195 per
set), you'll finish in 2000 to 3000 hours.

Ready-made parts shorten that time-
table by 500 hours. All totaled, vou'll
probably invest $15,000 to $18,000 be-
fore you can get the Osprey airborne.

For information, contact Osprey
Aireraft, 3741 El Ricon Way, Sacra-
mento, CA 95864, or call (916) 453-3004.

Catalina

The Catalina boasts a true 3-place
eabin, flaperons and folding wings. The
sleek amphib features a steel-tube
fuselage on a one-piece fiberglass hull.

Powered by a Rotax 582, the 1200-
pound Catalina ean leave the waves in
756 ft. and cruise at 75 mph. With op-
tional wing tanks installed, the bird
can migrate for 10 hours aloft.

Some 160 Avid Aireraft amphibian
kits have been delivered, and some 70
are airborne. Average build time is
T00 to 800 hours. The Catalina is
priced at $21,995, including engine.

For further details, contact Avid

BUCCANEER I

The all-fiberglass Seawind [above] seats
four, and the ultralight Buccaneer Il [below
left) comes to life in less than 200 hours.
Below right, Lake’s amphiblan arrives fully
bullt, and the homebuilt SeaRey has wings
that detach In about 40 minutes.

Aireraft Ine., P.0O, Box 728, Caldwell,
1D 83606, or call (208) 454-2600.

Glass Goose
Among all kitplanes, this amphibious
biplane is one of the most intriguing.
The double wing gives the Glass
Goose 151 sq. ft. of wing area within a
relatively short 27-ft. wingspan.
Despite the extra wing drag, the
Goose runs fast—135 mph cruise—
and far—1100 miles with standard 70-
gallon tanks. Powered by a 160-hp
Lycoming, the 1750-pound bipe will
depart whitecaps after an B0O-ft. run.
At press time, kit shipments had
just begun, and assembly of the first
two aireraft was proceeding rapidly.




Build time is estimated at 1000 hours,
The Glass Goose kit—less engine,
instruments and radios—is $18,000,
Figure on investing $32,000 to $35,000.
For more information, contact
Quikkit Inc., 9002 Summer Glen, Dal-

las, TX 75243, or call (214) 349-0462.
Seawind

If you want a kit amphibian that goes
fust and far—and carries four—look
no further. This is the one and only.
An all-fiberglass design, driven
by a 300-hp Lycoming, the Seawind
boasts a 191-mph eruise (at T5%
power), 980-mile range and 110(-
pounds useful load. This 3400-pound
beast takes off after an 820-ft. run
on the ground or 1100 ft, on water.
Onee airborne, it claws skyward at
better than 1250 feet per minute.
Having delivered 75 kits, S.N.A. es-
timates build time at 2000 hours for
first-timers. You can shave off 400 to

500 hours by taking the Kwick Kit op-
tion, but that ups the ante by $9800.

A standard kit—less engine, prop,
electricul wiring and upholstery—is
243 980. For a completed plane, outfit-
ted for instrument flight, the invest-
ment will run upward of $100,000.

For more about Seawind, contact
S.MNAL Ine., P.O. Box 607, Kimberton,
PA 19442 or call (610) 983-3377.

Lake Renegades

No interest in investing countless
hours sawing, sanding and painting?
No problem. Your seaplane is waiting,

Lake Aircraft has been making
amphibs for more than 40 years
and has delivered 1300 worldwide. To-
day, Lakes are the only FAA-cortified
single-engine amphibians being built.

Aluminum skinned, the Lakes fea
ture a midwing pusher engine and tri-
cvele gear. The Renegade 250 is a
G-place machine with a 250-hp Lyeom-

ing, while the Turbo Renegade,

powered by a turbo-

charged 270-hp Ly-

coming, carries four,

At its fully loaded

weight of 3140

pounds, the standard Renegade has a

water takeoff of 1250 ft. Cruise at G000

ft. iz 150 mph (75% power), and range

is 912 miles. Turbocharging pays off al

altitude—the Turbo Renegade 270
boasts a 177-mph cruise at 20,000 ft.

Base price for the 250 is $386,800,
and for the Turbo, it's $425,200.

For more particulars, contact Lake
Aircraft Inc,, 50 Airport Rd., Laconia
Municipal Airport, Gilford, NH 03246,
or call (603) 524-5868. ™




MOTORSPORTS

® It's the biggest single-day sporting event BY JIM McCRAW The pl

on Earth and the oldest race on the U.S,
calendar. It's 33 cars wheel to wheel at 245 mph for 200
laps. The Indy 500 is also the best-paying and most ex-
pensive race there is. The total purse in 1994 was nearly
$8 million, with the winner getting nearly $1.4 million.

However, given the price of competing, the prize
money must be bodacious. Consider that a 1995 Lola
or Reynard Indyecar goes for about $500,000, and each
team has to have one or two spare cars per driver.
Then the Ford-Cosworth, Honda and Mercedes-Ilmor
racing engines are leased, not sold, to the teams, with
the deal usually including a half dozen or so complete
engines plus a specified number of engine rebuilds
during the season for about $1.5 million per lease pro-
gram. Throw in the sophisticated telemetry systems
for an additional $50,000 per car.

It's expensive, all right, but alluring.

Gone are Mario Andretti and Al Unser Sr.,
who have retired; Nigel Mansell, who has returned to
Formula One; John Andretti, who's driving in NASCAR;
and Jeff Andretti, who's recuperating from injuries.

Present on the program will be five former winners:
defending champ Al Unser Jr. (1994, 1992), Emerson
Fittipaldi (1993, 1989), Danny Sullivan (1985), Arie
Luyendyk (1990) and Bobby Rahal (1986).

Here, in alphabetical order, are the teams:
® Arciero Racing has Hiro Matsushita—with his
Panasonic sponsorship—in a new Lola/Ford.

e Tony Bettenhausen has a car for Swedish speedster
Stefan Johansson, and maybe one for himself. The cars
are last year's Penske cars, with new Mercedes engines,
® The CompTech team has Honda power for Parker
Johnstone's Reynard.

® Forsythe Racing, formerly half of Forsythe-Green,
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What's new and who's
driving it at this year’s
Memorial Day Classic.

will be putting the veteran Teo Fabi in a
Reynard/Ford-Cosworth combination.

¢ A J. Foyt will be backing veteran driver
Eddie Cheever's Lola/Ford.

¢ Rick Galles will run a Lola/Mercedes-
limor this year. The driver is Adrian Fernan-
dez and sponsors are the Mexican beer B5S
Tecate and Quaker State. "
® Chip Ganasgi will have Ford-Cosworth-
powered Reynards for Bryan Herta and |
Jimmy Vasser.

® Barry Green has a Reynard with a Ford-
Cosworth for Jacques Villeneuve.

The team to beat at Indy Is the juggemaut Mariboro
Team Penake. First, there's Al Unser Jr., shown at the
top of the page winning last year’'s race. Second,
there's teammate Emerson Fittipaldi, shown at right
it Phoenix In this year's improwved car.




THE BRICKYARD REPORT

® Jim Hall, under the Pennzoil ban-
ner, will field former Revnard test
driver Gil de Ferran in a Mercedes-
llmor-powered Reynard.

® The Indy Regency entry of Sal In-
candela has a Lola/Mercedes-Ilmor.
Asz of this writing, there's no driver.

® John Menard will self-sponsor his
team again thiz yvear, along with Glid-
den Paints and Quaker State, for car
driver Scott Brayton. The stock-block
Buick V6 engine, now campaigned as
a Menard, will be in a new Lola chas-
sis designed specifically for it. This is
the last year at Indy for the stock-
block V6.

® Paul Newman and Lola importer
Carl Haas have former series champ
Michael Andretti and Paul Tracy

on the Kmart/Havoline team. g
® PacWest, owned by Bruce Me-
Caw, has three entries. One is for
Danny Sullivan and another for
Brazilian Maurieio Gugelmin. The
third is for Dominiec Dobson, a partner
in and vice president of the team. All
are Reynard/Fords,

® Jack and Allan Pagan will back
Dennis Vitolo in a Reynard/Mercedes.
® [LE. “Pat” Patrick makes hiz re-
turn to Indy after a couple of seasons
with a Lola T95 chassis, Firestone
tireg and Ford-Cosworth power for
driver Scott Pruett.

#® Payton/Coyne Racing has former
NFL-star Walter Payton in partner-
ship with veteran car owner Dale
Coyne fielding Ford-Cosworth-
powered Lolas for Belgian Erie
Bachelart and Italian Alessandro
Zampedri under Agfa Film and Mi-
Jack sponsorship.

® The awesome 19956 Marlboro-
Penske/Mercedes team, with seven
wins in the past 10 Indy 500s and 10
wins in 25 years, will have defending

champion Al Unser Jr. and former
Formula One champ and 2-time Indy
30 winner, Brazilian Emerson Fitti-
paldi. Both will drive Penske PC-24
cars powered by the new Mercedes-
[Imor IC-108 racing engines.

® Project Indy, a team co-owned by
driver Christian Danner and German
racing veteran Andreas Leberle, will
field a Reynard with Cosworth power.
The driver is still unnamed.

® The newly reconstituted Bobby
Rahal/Carl Hogan team will have
Bobby Rahal in the Miller Genuine
Draft Lola with Mercedes-Iimor pow-
er, joined this year by Brazilian Raul

Boesel, who brings
his Duracell sponsorship.

® Dick Simon fields three
Lola/Ford-Cosworth combinations
for drivers Dean Hall (Subway) and
Chilean Eliseo Salazar (Cristal Bot-
tling), and in partnership with restau-
rateur Jonathan Byrd for Davy Jones.
® Tasman Motorsports, under Steve
Horne, will run a new Honda-powered
Reynard on Firestones, with Brazil-
ian Andre Ribeiro driving,

® Derrick Walker will field two
cars—aone with Robby Gordon driving
for Valvoline and one for Christian
Fittipaldi, Emerson’s nephew, driving

® Chevrolet General Manager Jim
Perkins will drive the Indy Pace
Car. That's because this year's Pace
Car will once again be a Corvelle,
the third time in the
past 17 years. The
1995 version will
carry custom paint—a
dark purple metallic
accent panel over an
arctic-white bottom
half—and a white

be powered by a
stock 300-horse-

an automatic transmission.

The tires and wheels have been
upgraded to the P275/40ZR-17
Goodyear GSC and 5-spoke alloy
wheals from the now-departed ZR1.

A Corvette Sets The Pace Again

In addition to the tire and wheel
changes and the paint schema, the
fleet of three Pace Cars will include a
rollbar behind the cockpit, a set of

power LT1 V8, and An LT1 Corvette with ZR1 wheels and tires, trick paint and lights paces the race. ith ZR1 275/40ZR-

360° strobe lamps, two sets of com-
petition-style 5-point safety harness-
es, a complete set of radios, micro-
phones and headphones, and an
on-board fire-extinguisher system.

While you probably won't be able
to drive any of the three original Pace
Cars, Chevrolet will be offering 500
road-going Indy Pace Car replicas.
The replicas will all
be automatic LT1
convertibles with
purple metallic over
white paint, air condi-
tioning, Delco Bose
sound system with
cassette and CD
player, 3.07:1 rear
axle, 9'%-in. ZR1
front and rear wheels

17 tires and ZR1 brake rotors, black
leather sport-bucket power seats em-
broidered with the 79th Indianapolis
500 logo, plus special Indy Pace Car
exterior graphics. —J/M.
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the Marlboro Brazil entry in his first
Indy 500. Both will be in a Ford-Cos-
worth-powered Reynard chassis.

1995 engines: more rpm
The Indy 500 rules, set by the
United States Auto Club
(USAC), will be
identieal in

maost respects to the 1992-1 reg-
ulations. This will be the last year
for the 2.65-liter (161-cu.-in.) en-
gine size, Next vear, the Speedway
management will launch its own se-
ries, the Indy Racing League, with a
2. 2.liter dohe 4-valve V8 engine for-
mula, and USAC and IndyCar are ex-
pecied Lo use the same size engines in
order to keep costs down.

The rule book still allows the use of
the 209-cu.-in. engines at 55 in. of
boost, so John Menard, who built such
engines for last year's race based on
the original Buick V6 design, will be
back with them.

The Ford-Cosworth XB engine, the
Mercedes-1lmor 1C-108 and the
Honda Indy VB engine are similar in
concept: dohe 32-valve V8 engines
with single turbochargers. The 48 in.
of boost ig limited by pop-off valves
supplied by USAC,

There are differences in the en-
gines’ cylinder heads, intake plenums,
electronic ignitions, engine-manage-
ment systems and physical size. While
USAC sets the limits on total displace-
ment, designers can use any cylinder-

bank angle, compression ratio or bore
and stroke combination.

With displacement, boost, methanol
fuel and steel-spring valvetrains die-
tated by the rules, about the only way
to make more power is to spin the en-
gine faster, which all three engine
builders will do in 1995. These engines
develop about 800 hp at 13,500 rpm.

Last year, Indy newecomer Honda
raced its HRX engine with Bobby Ra-
hal, using aluminum heads and acces-
sories bolted to a steel block—about a
50-pound weight penalty versus the
competition. That engine will be re-
placed for Indy by the HRH engine,
a completely new design with all-
aluminum construction, much higher
rpm eapahility and a larger intake
plenum. While the eylinder-bank an-
gle is classified, we'd bet on an 80°
layout and a flat, 180" crankshaft like
the Cosworth and Ilmor engines.

The Ford-Cosworth XB Series 11
engine, to be put on the track first hy
Newman/Haas and Ganassi Racing,
features new evlinder heads and val-
vetrain, a new plenum design and new
electronic ignition and engine man-

agement. The 80" XB engine is, in ef-
fect, designed to operate as two 4-
cylinder engines connected by a flat
180" crankshaft.

The Mercedes-Ilmor 1C-108 engine
has new cylinder heads, a new and
larger plenum, a new ignition system
and a new engine-management sys-
tem for this year. Like the Cosworth

o

The 95 Mariboro-Penske PC24, shown
here in short-wheelbase road-course
variety, has aero refinements, cooling and
durabllity Improvements over [ast year's
winning car, and a totally redesigned
dohc 32-valve Mercedes-limor engine.

XB, the Mercedes-1lmor engine is
essentially designed to operate as two
4-eylinders,

Chassis evolution
A typical Indyecar weighs a minimum
of 1550 pounds empty, about 2000
pounds with driver, 40 gallons of
methanol fuel and lubricants. Wheel-
bases average 115 in., with an overall
length of about 190 in. and a width of
about 80 in. Front tread width is
ahout 68 in., with the rear tires tucked
in slightly, at about 64 in. Ground
elearance under the flat-bottomed
Indyear is about 1 in., and overall
height is about 36 in. at the roll hoop,

There are only three chassis
builders. Penske doesn’t sell eurrent
chassis to customers, but does sell its
year-old cars. The other two are
British-based builders, Lola and Rey-
nard, and they are in the business of
selling customer chassis,

To keep cost and complexity down,




What Happens When An Indycar Crashes
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® What do we know about the
tremendous forces at work when
a 2000-pound car going 200
mph is stopped instantaneously
by an unforgiving concrete wall?

Thanks to the IndyCar organi-
zation, the GM Motorsports Tech-
nology Group (MTG), GM Re-
search and the GM Biomedical
Science group, we know much
mare about crash forces and
crash dynamics than ever before.

The MTG stafi, working with
GM salety experis, developed
the Instrumented Sensor Tech-
nology (IST) black box. This can
measure acceleration/deceleration
up to a maximum of 200 g's, in longitu-
dinal, lateral and vertical axes, sampling
the forces up to 2000 times per second.

A 7-g threshold is built into the box so
that normal race conditions don't tngger
the recorder, Duration settings are set
to preclude the recording of spikes
caused by engine vibrations at 13,000
rpm. Each box has about 500K of
memaory, which continuously over-
writes itselt if no incident takes place.

The recorder data is combined
with physical measuremenis of the
crash site and videolape o provide
scientists with a millisecond-by-
millisecond record of the crash. GM
MTG crews put fresh batteries into
the black boxes and supervise the in-
stallation of the black boxes into each
car, on Thursday or Friday belore
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When a driver hits the wall at
200 mph, the body decelerates by
nearly 50 mph In mililseconds. As
the car spins along the wall, the
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The forces of the crash shown above are
plotted by the IST. Peaks correlate with
numbers above.

each race, and collect the boxes from
each crew after every race—crash or
no crash.

In one recent IndyCar crash moni-
tored by MTG, the car spun at 190
mph, and after the spin went into the
wall head-on, resulting in a 38-mph
velocity change in about 70 millisec-
onds and a 60-g impacl. Instruments
recorded that the car hit the wallat 179
mph and was sliding along the wall at
63 mph. The composite nose cone of
the race car absorbed 120,000
pounds of force (60 g's x the 2000-
pound weight of the car) in 50 millisec-
onds, with no damage whatsoever to
the chassis, tires or front suspension,
The driver got out and walked away.

Dr. Terry Trammell, the IndyCar

forces are absorbed by the car
and the driver's body. -
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medical director and a surgeon at
Methodist Hospital of Indianapolis,
has said that, mile for mile, you're 30
times more likely to crash at Indy than
on a highway, but that you're only 1.2
times more likely to be injured in that
crash, even at very high speeds.

But crashes do happen, and a hu-
man body so tightly restrained in the
cockpit distarts under the very high
negative-g loadings. GM crash-sled
studies using the GM Hybrid Ill an-
thropomarphic dummy, helmeted and
strapped into a simulated Indycar
cockpit, displayed significant data.

A 40-g deceleration from 45 mph
showed the dummy elongating the
neck, torso and arms into contact
with the cockpit interior or wind-
screen. The heavy-duty full-face hel-
met worn by a racing driver makes
the driver's head heavier and adds to
the neck distortion. In a very close
simulation to a racing crash, the in-
struments showed an average head
acceleration of 77 g's, lumbar com-
pression of almost 2200 pounds of
force and an average neck tension of
more than 1200 pounds of force.

Armed with this new infarmation,
safety experts are working with Indy-
Car designers lo eliminale sharp
composile edges in cockpits and to
add padding—wherever possible—
to reduce life-threatening head and
neck injuries and disabling injuries to
the lower extremities. —J M




the manufacturers use a single all-
carbon-fiber chassis design and alter
its characteristics for street, road,
oval and speedway courses by chang-
ing front and rear wings for more
or less downforee, and by changing
front- and rear-suspension arms to
provide long wheelbases for high-
speed tracks like Indy and Michigan,
and shorter wheelbases for the rest
of the series.

Penske's all-conquering PC23 de-
sign from last vear has been mildly
updated for 1995. Designer Nigel
Bennett changed the engine bay in
order to accommodate the new en-
gine. There's a longer nose section
and a relocated driver's seat, farther
back than before, which alters weight
distribution and helps the car change
direction more easily. The transverse
tranzaxle and the engine's bellhous-
ing have been lightened and made
more compact. The Penske PC24's
cockpit sides have been raised slight-
ly for driver protection, and Kevlar
material has been added to
the sides of the car.

The 1995 Reynard has
been changed significantly from
last year to make it less pitch-sen-
sitive and easier to drive, The side
pods are taller, the air intakes and
ducting for engine cooling are
changed and the air handling in the
under tray is all new. The Reynard
uses a normal b-speed longitudinal
transaxle behind the engine, while
the Penske and Lola use new trans-
verse transaxles, though the 1995
Reynard reflects a 35-pound weight
reduction in the transaxle. Ford-
powered Reynards use a smaller
engine cover than the Mercedes-

[Imor and Honda-powered Reynards.

The Lola chassis, which teams
found difficult to balance last vear,
has been tamed for 1995. The Lola de-
gign team has raised the side pods,
and the cooling duct intakes are re-
shaped to provide the same cross sec-
tion in a narrower shape—all in
gearch of better aerodynamics.

The tire war

This year’s Indianapolis 500 marks
the return of Firestone after 21 i

vears. To prepare, the company r,..
Contenders include: Michael L4
Andretti’s KmartTexaco Ford-

Lola [top), Bobby Rahal's Miller p
Genuine Draft Mercedes-Lola -
(right] and Robby Gordon's :
Valvoline/Cummins Ford-
powered Reynard |bottom].

spent 1994 testing with Patrick Rac-
ing team driver Scott Pruett. Pruett
logged some 9000 test miles on 13 dif-
ferent tracks to develop a set of Fire-
stone Firehawk racing tire com-
pounds for Indy, as well as for the
other IndyCar venues.

Tire suppliers committing to the
Indy 500 must be able to supply com-
plete sets of tires to half the number
of cars that show up for qualifying
(nearly 50 last year), making the Fire-
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stone investment of time, money and
personnel far greater than just sup-
plying the Patrick and Tasman teams
it has already signed. Goodyear and
Firestone should have three com-
pounds available.

Telemetry: more Is better
Pi Research, of Cambridge, England,
supplies telemetry and data-aequi-
sition hardware and software to vir-
tually all of the Indy 500 race
teams. Pi supplies “black box" data
loggers, programmable ligquid-
erystal-display dashboards and
software that allows the teams
to gather, display and ana-

ioh
74 Cenuies £ 25

qannfast

lvze telemetry data and

make changes to the cars’ suspen-
sion, shock absorbers, aerodynamice,
engine and tires,

Pi also supplies sensors for engines,
tires, suspension positions and strain
gauges mounted on the suspension
tubes to sense load, as well as steering
angle, throttle angle and brake line-
pressure sensors. Infrared tire-sur-
face temperature sensors and wheel-
mounted tire-pressure sensors are
used in testing and qualifyving, but not
during the race itself.

Pi will add a laser-based ride-
height telemetry system to continu-

ously monitor front and rear ride
heights, which will lead to valu-
able information on load, pitch
and roll in the suspension.

This year, the analysis software
will allow multiple y-axis parame-
ters to be plotted against a single
x-axis parameter such as time,
| speed, distance, temperature or
1 pressure. Another new wrinkle
from Pi is a separate fuel-manage-
ment software program that will
enable teams to continuously alter
pit-stop strategy based on their
| fuel consumption. ™
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® What happens to this copy of PoPU-
LAR MECHANICS once you've finished
reading it? If you don't add it to your
permanent library, do you toss it in the
trash or bundle it for recyeling?

If you recycle, you mﬁy have been
told to keep magazines and catalogs out
of the newspaper stack. Until recently,
the glossy paper in magazines and cata-
logs tripped up recycling mills. The
clay-based coatings that create the
sheen were difficult to remove, and inks
tended to eling to the clay. The tradi-
tional method of de-inking—washin
with large amounts of water—prove
ineffective with coated paper.

But all that's changing, and the paper
world is better for it. “Glossy magazine
paper has bright, strong fiber that's
valuable for recycling efforts, whether
you're making recycled newsPrint..
copier paper or paper towels,” says
Sandra Foley, manager of International
Paper's Lock Haven, Pennsylvania,
mill. There, fiber from old magazines
and newspapers is salvaged and turned
into 100% recycled copier and commer-
cial printing paper.

e key to obtaining that fiber? New
flotation de-inking systems that Ameri-
can paper mills are adopting and re-
fining—technology that European and
Japanese mills have exploited for near-
ly 30 years. At Lock Haven, for exam-
ple, International Paper is using a
process licensed from a German firm.
With the de-inking barrier removed, old
magazines can now complete the long
journey from curbside disposal to rein-
carnation. This process of renewal is
detailed to few outside of the highly
competitive paper industry.

Road to rec

The paper trail begins when collection
trucks deliver magazines and catalogs
to & materials-processing facility. Be-
sides de-inking, magazine paper must
undergo a series of steps to remove oth-
er contaminants—everything from wax
to staples to lost TV remote controls. At
the processing plant, the magazines
ride a forklift to a conveyor belt that
carries them across an elevated sorting

Conveyor carmies magazines to pulper.

area. There, on both sides of the line,
workers pluck off obvious contami-
nants, such as plastic grocery bags.

The conveyor moves the magazines
to a baler, a large com r whose one
or two rams create a tight bundle be-
fore binding it with wire. Alternatively,
some plants channel the loose maga-
zines into sturdy boxes called gaylords.

Bales or gaylords travel by truck or
railcar to the de-inking facility. The
transport of old magazines has sur-
prlaecf?acﬂities accustomed to workin
with old newspapers. Because cuntes
magazine paper is slippery, it tends to
glither free of the baling wire. At one
new de-inking plant, workers opened
railear doors and found magazines fly-
ing all over the place. The bales had dis-
integrated during the trip. With experi-
ence, processors have learned to avoid
sglippage by tearing or shredding the
magazines to form rough edges, or by
using gaylords.

Pulp friction
When the magazines first arrive at the
de-inking plant, they move through a
wire cutter, where a blade slips under
the baling wire, cuts it and releases
loose magazines onto a conveyor. Just
before the magazines move up the
conveyor and toward the pulper, work-
ers seize any remaining visible contami-
nants that may have gotten past earlier
checkpoints.

The pulper acts like a giant kitchen
blender, stirring the paper with water

Gross contaminanits
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In fiotation de-inking vat, vacuum tubes remove bubbles coated with ink and clay.

until a thin porridge-like pulp is
formed. Caustic chemicals also may
be mixed in, causing the paper fibers
to swell. As the fibers expand, ink
bursts free, ready for later removal.

Although blender-like blades at the
base of the pulper mix the pulp effi-
ciently, they do have drawbacks. The
mechanical assault may break up
contaminants and ink particles into
smaller pieces, making them more
difficult to cull. What's more, the
shearing action tends to shred paper
fibers, which resemble threads with
clinging hairs. The hairs help the
fibers lock together to form paper.
And longer fibers lend paper strength,
to keep it from tearing as it dries or
races through a printing press. To
preserve fiber intact, some plants are
turning to pulpers that abrade paper
with rotating drums

Many facilities employ double

conveyors to carry the recyclable

Screens capture small-scale contaminanis,

material to the pulper, thereby widen-
ing the choices available for managing
and mixing the recovered paper.
Along with magazines, for example,
old newspapers can be sent to the
pulper in controlled proportions. Or
the conveyors may go to separate
pulpers that operate in parallel.

White sheets
From the pulper, the liquid—pulp is
roughly 95% water—will run through
a series of purifying steps. The order
and number of these steps depend on
how clean the pulp must become for
the final product. The inside of a cere-
al box, for example, needn’t be pris-
tine white, Newsprint, by contrast, re-
quires clean pulp. Most mills consider
the sequence of these cleansing
processes a proprietary secret.

Ink removal, of course, was the
step on which glossy-paper recyclers
stumbled—until the recent introdue-

Ink stains pulp before flotation process.

tion of flotation de-inking. Simply put,
the process floats the ink away on
bubbles. Inside a flotation de-inking
vat, nozzles inject air into the pulp,
touching off bubbles that rise to the
top. As they ascend, the bubbles pick
up ink from the fibers, forming a grey
foam on the surface.

“The flotation process is very simi-
lar to the bubbles that are formed
when you wash dishes, do laundry or
give your child a bubble bath,” notes
Foley. Like soap, the clay that coats
glossy paper strengthens the bubbles
so that they can surface without
bursting and dropping ink particles
back onto the fibers. In some vats, the
ink-laden bubbles float away from the
pulp. In others, industrial-scale vaeu-
um arms sweep up the foam.

Mills may repeat the flotation
process several times, brightening the
pulp as ink is removed. The foam it-
self is sometimes reprocessed to sal-
vage as much of the fiber as possible.

Sticky problem

While flotation takes care of the ink
and clay, different processes remove
other contaminants, such as glues,
nonpaper inserts and staple wire. Plas-
tics, adhesives and hot melts are par-
ticularly characteristic of magazines
and catalogs. Collectively known as
“stickies,” they're difficult to capture
and remove—and can wreak havoe on
machines, especially printing presses.

To purge the pulp of these and oth-
er contaminants, plants use centrifu-
gal cleaners to separate fiber from
materials that are either lighter or
heavier. Forward cleaners reject
things like staples, dirt and sand,
which outweigh fiber. Reverse clean-
ers spin out lighter substances, such
as plastics and wax. A through-flow
cleaner combines both processes.

In addition, mills pass pulp through
pressure screens—surfaces pune-
tured with either holes or slots. The
size and shape of these perforations
and the spaces between them are
chosen based on the length of the
fibers and the amount of water in the
pulp. Plants do their best to avoid ‘j,"

Clean pulp |s ready for paper machine.



How Paper Is
necyclege

Cleaning processes vary in number
and order from miil to mill—and
are tightly guarded secrets.

Ny
) FLoTATION
DE-INKING

matting the sereens with fiber and
blocking the flow.

Round holes tend to capture flat,
flaky materials and thin debris such
as wires and hair. Slots, on the other
hand, are more effective in eliminat-
ing chunkier waste, like plastic frag-
ments and stray ink balls.

Final paper
After the magazine pulp has been
tﬁl:]c;dmughly cleaned, it's p;l t.:] the
step—the paper machine. Alter-
natively, if this machine stands in an-
other facility, the pulp is dried into
rough mats that are stacked and bound
for shipment. Once the pulp arrives at
the remote location, water is added to
bring it to the right consistency.
Carried on a mesh screen, the pulp
then races through the paper machine
at speeds up to 50 mph. Through a
seriee of drainage stages, pressure
rolls and dryer rolls, the pulp is
turned into paper, emerging at the
end of the machine to be wound onto
huge rolls. Later, it is cut to size.
'ﬁlday, mills throughout North
America use flotation de-inking on old
magazines and catalogs to make new
paper products: newsprint, copy paper
and paper towels, These include Man-
istiqgue Paper in Michigan, which col-
lects from six Midwestern states, and
Jefferson Smurfit in Oregon, which
draws from West Coast sources.
Newer on the seene, Tennessee-hased
Bowater and Texas-based Champion
International mills are recovering
Southern magazines. Canadian com-
panies, with de-inking plants scat-
tered along the border, use m ines
collected mainly in the United States.
As these and other mills compete
for old magazines, communities bene-
fit because trash-disposal problems
dwindle. More than 15 states have
passed legislation requiring newspa-
ger publishers to use recycled fiber.
he amount of recycled content in
newsprint is expected to reach an
average of 40% by the end of this
decade. Thanks to flotation de-inking,
tomorrow’s news will feature yvester-
day's magazines. ™

Finlshed product
Is cut to sire.
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The best ideas don’t

l always start with a

clean sheet of paper.

When we take on a project,

we like 1o get our hands dirty.
[hat’s business as usual when
we send a Ford Ranger 4x4 into
the weekend battle of off-road
racing. It's the meanest, most
punishing proving ground 1o
test our newest technology,
from suspensions to engines to
brakes. And when these idcas
are fully developed, we use
them in the Ford you can drive.
Now that’s hitting paydirt.

BUILT FORD TOUGH

R -

Ford Ranger 4x4
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® Technicolor lights eateh vour eve. Gleaming bubbles
draw you elose, Title strips of popular songs beekon
vour Ii]'lgt!l‘ﬁ. Irr[l:aiﬁlihlg.'. you reach into your pocket,
Il out & coin, drop it into the slot and select a num-
The machine whirs te life. A chrome arm swings i
tewﬁtn-the Mﬂﬁ:h begins to spin and rises
o m; he MW}E it spenker crackles

with a familiar sound—Bing Croshy, (
Frank binatra, Hank Williams, Patsy (
Technically speaking, it's the sound of a1 o
electric phonograph of the 1931k, "10= and "30=, But 1
-, it =

those who eame of age during those

Vil

more than that. [t's the sound of good

and Saturday night. It the -s=1||nl of thi

THE JUKEBOX

From the jitterbug to rock-and-roll, the jukebox launched thousands of tunes
and romances. Without it, Saturday night wouldn't have been the same




This eyecatching trio of vintage Wurlitzers from the golden age of
the 19405 includes the highly collectible Model 750 and Mode! |
1015, opposite page (left to right), and Model 800, above.




THE JUKEBOX

The beginning of the
jukebox dates to 1877
and a converted barn in
Menlo Park, New Jersey,
where a former telegraph
clerk named Thomas Edison

was attempting to invent a new
type of telegraph. In the process, Edi-
son stumbled upon a technique for
recording sound, but the sound was so
weak that it required a listening tube
to be heard. Still, the machine caused
a hational sensation,

In 1889, Louis Glass (an investor in
the new machines, now called phono-
graphs) fitted one with a coin slot and
four listening tuhes, He installed it in

Inside Wurlitzer Model 1015

RECORD CHANGER

CHASSIS ASSEMBLY
TOF LIGHT
SHIELD) -

RACTO-[IRNVE
CORN SWATC

ASSEMELY

the Palais Rovale Saloon in San Fran-
cisen, and it was an immediate sue-

ces=. By 1897, cities across the coun-
trv had phonograph parlors where
vour eotild sit, pick up earphones, drop
in a nickel and hear music.

contury, a new

After the turn of the
weration of coin-operated phono
ch as Gabel’s Automatie

VOULLIME
CONTROL
B

But the technology that made radio
{easible also made it possible to pack
a new generation of jukeboxes with
vacuum tubes that amplified sound
through ground-shaking 15-in. speak-
ers, In 1927, AMI, of Grand Rapids,
Michigan, came out with the first am-
plified jukebox. By 1935, AMI was
Joined by Rock-0Ola and Seeburg, both
of Chicago, and Wurlitzer, of North
Tonawanda, New York.

Jukeboxes at the start of this era
were made to resemble the floor-model
radios of the day, but manufacturers
soon realized that a key to success was
eye appeal. And no one eapitalized on
this coneept more than Wurl-

itzer, which till then had been known
for its player pianos and pipe organs.

Wourlitzer became the “King of the

Jukeboxes” in the late 1930s and "40s,
thanks to a series of beautifully styled
cabinets that featured spellbinding
use of lighting and animation. The
company revealed the inner warkings
of the record selector by installing a
glass window, and people were fasci-
nated by the robot-like action. They
were equally mesmerized hy shim-
mering rainbow-colored revolving
lights and the most distinctive feature
of all—bubble tubes.
With these familiar features (ro-
tating light=, bubhle tube and dis-
tinetive round taop) in place, the
landmark 1946 Wurlitzer
Model 1015 became the
higgest-zselling jukebox of all
time with a produetion rn of
56,246 units.

The next milestone arrived
in 1948 with the Seeburg Mod-
el M100A, a 100-selection juke-
box. (Other models at the time of-
fered only 20 to 40 selections per
unit.) This gave Seeburg a decisive
edge in the late 1940s, ind it rode the
wave of success throughout the "50s.
Seeburg was also responsible for the
first hi-fi jukebox (Model HF100G) in
1953 and the first 200-selection juke-
box (Model V200) in 1955,

Although no longer the foree it was
in the "40s, Wurlitzer continued to in-
novate, introducing the first stereo
Jukebox (Model 2200) in 1955,

Overall, the "50s was a decade of ma-
Jjor change for jukeboxes, not only in
the area of mechanical workings, but
in exterior styling, too. Instead of be-
ing built to resemble floor-mode] ra-
dios, the new generation looked as if it
were designed at General Motors. Typ-
ical features included chrome grilles,
fins and glass windows large enough
to double as windshields—all of which
wore perfectly in tune with the times,

Lighting and cain-
aperation assemblies

fill the Interior space of
the artistic jukeboxes
that came of age In the
1940s. The record
changer was inside, too,
but it was made visible
through a glass window
The '34 Wurlitrer Model !
P10 Simplex. which [ ST
iz Mustrated at right, P
predated the huge
mittirecord trays

TOMNEARM

Record Changer

J

TRAY TOWVER GILIDE |

RECORD HOLDER

MAGATINE
SRTTOLH BLX




The vintage Seeburg Model 147 from 1947.

By the mid-1950s, jukeboxes had
reached their peak of popularity. At
that time there were more than
500,000 units on location in America—
in other words, about one jukebox for
every 330 people.

During the mid-1960s, jukeboxes
started a long, slow decline. The de-
velopment of the transistor radio, the
blossoming of Top-40 radio and
increasing popularity of TV all con-
tributed to a shift toward other forms
of entertainment.

The downward spiral continued
throughout the 1970s and '80s, but in
1986, Seeburg breathed new life into
the jukebox industry by introducing
the first CD model. This innovation
not only halted the decline, but it
sparked a period of modest growth.
Today, there are actually more juke-
boxes on location than there were 10
Years ago,

However, the largest segment of
jukebox activity ien't in building new
machines, but in collecting and restor-
ing classic models of the late 1930s
through the early "60s. The most
gought-after jukeboxes are the artis-
tic masterpieces of the "40s and "50s,
which, in showroom condition, com-
mand from $5000 to $10,000. Later
models from the "T0s and "80s, howev-
er, can still be bought for 2300 to $700,

SOURCE LIST
® Back Pages Antiques, 1256 Greene SL.,
New York, NY 10012; (212) 460-5498,
& Jukebox Collector Magazine, 2545 SE
60th Ct. No. 201, Des Moines, TA 50317;
(515) 265-K124.

From 1948, the translucent AMI Model B.
Naturally, collectible Wurlitzers,

Rock-Olas, Seeburgs and AMIs play
vintage records—old T8s and 458, And
while these can be purchased from
collectors or ordered new from com-
panies that supply the jukebox mar-
ket, many people long for a combina-
tion of classic styling and modern
high-quality sound. In response, sev-
eral manufacturers (including Wurl-
itzer) now make reproductions of clas-
sic models that are equipped to play
CDs. Many resemble the famed Wurl-
itzer Model 1015 (or other models of
the era) and retail for about $6000.

So where did the name jukebox

The LaserStar Diamante, above, Is a new
CD model. The Rock-Ola Gazelle, right, Is
new, too, but looks ke a "4 Wurlitzer.

come from? With
the popularization
of radio in the
19205, coin-oper-
ated phonographs
temporarily fell out
of favor. But they never
lost their appeal to fans of musie that
wasn't played in mainstream dance
halls, movies and on the radio, One of
the strongest markets at this time
was among African Amerieans, who
supported coin-operated phonographs
by playing them in Southern roadside
bars or cafes called juke joints. In
easence, the term juke came out of the
sume body of slang that gave hirth to
the name jazz. The slang term ong-
nally referred to dancing, having a
good time, and probably, sex.

The jukebox eventually moved back
into mainstream popularity, but it
also continued to play hard-to-find
music: eountry music, during the
years when Hank Williams was given
scant airplay, and rock-and-roll when
Elvis was considered subversive.

Is it the artistry of the cabinet, the
lights, bubbles, clever animation or
the songs that maintain the keen in-
terest in jukeboxes long after the ar-
rival of more sophisticated forms of
entertainment? Perhaps it's none of
these things. It may be
something as simple as
fond memories of good
times, romance and
long ago Saturday
nights. ™
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TELECOMMUNICATIONS

OF THE

BOXES

The top of your TV is becoming a war zone.
AL stake 1s control of the interactive gatew&y

BY GEORGE MAMNMNES II"] I|' Istratian ".H.'I]I I-"-

® Professional m aprieian Duna Law does o neat trick on Ilf'lrle'l'- Lthrourh his | ELLLRD T Ime, Lavw connec
I:I-'-"'.'::.i"lll'.'. He subseribes Li this Prodlig nnhime Lope- _,_.-t"|,i|'|- vin hi= televigtion. More I CIse v |.-"".
vice hut, unlike virtually every other subseriber in - puter iz hooked into the same wire that bring

America, he doesn't need g phone line to sign on, More . MTV, CNN and Comedy Central, He's oni
impressively, he can dowolowd information at gpecds 160 enstomers of Cox Cable Communieation
thiat leave today’s 14 4-kKilobits-per-second modemsin -~ San Diego area e pjoying this cxperiments

Lhe dast. It makes a big difference, Law savs, when he i witu connection without tying up a phon

uses his computor to download lurge files wmhliuinL disrupting the television picture, cithe

graphics, sound or video: “'ve seen it smoke,” he says, One of the first cable customers to =ign up for
The secret to this magic? Instead of aceessing typeof serviees Law definitelv won't be the lust. A< 1]







BATTLE OF THE BOXES

cable industry looks for new ways to
inerease its revenues, many system
operators are planning to offer an
alternative to phone lines for accessing
the Internet and online services such
as Prodigy. If a cable operator is up-
grading its complete system, enabling
online access requires a “relatively
maodest investment,” says Joe Waz,
vice president of external affairs for
Comeast Corp,, another cable company
experimenting with online access. “We
can be first to the market with a big-
ger pipe to the PC, so why not do it?"

Connecting a TV cable wire to a
R'UITI.TH]“'I' is “HIJ' one among numer-
ous scenarios for how Americans may
start interacting with their television
sets and television service. In the
works are systems for offering movies-
on-demand and other commercial
transactions through high-capacity
interactive networks. Another alter-
native is a videoconferencing system
that connects the television to a tele-
phone wire. Yet another is a new type
of telephone that merges an answer-
ing machine with a television screen.
Almost all of these applications re-
quire a box that connects to your tele-
vision, like a current-day cable box.
Until one of these ideas triumphs—
or several of them do—pet ready for
a battle of the boxes atop your tele-
vision set.

Across the country, cable operators
and local telephone companies envi-
sion systems that will cross the
2-way communication of telephone
networks with the one-way delivery of
video over today’s cable networks.
Using these intelligent systems, sub-
seribers will be able to start watching
a movie they select from a menu at
any time of day. While sitting on their
couch, they'll be able to shop and ac-
cess news and sports-information ser-
vices with the push of a button,

But what type of box will sit on top
of their TV sets is still unclear. The
biggest splash so far has been made
by the Full Service Network (FSN)

Intel’s new modem connects your computer to a high-capacity coaxial cable TV system.

built by Time Warner in Orlando,
Florida. Though it doesn't vet serve a
large population, FSN is the first pub-
licly demonstrated system in the
United States that offers computer-
based video-on-demand. Whenever
they choose, subseribers can watch
their choice of movies stored on a cen-
tral computer, and they even have the
ability to pause and scan forward or
backward at any time. AT&T and Sili-
con Graphies, two pivotal contributors
to the system, have

teamed up to
offer the same
type of sophisti-

cated interactivity to other cable op-
erators and telephone companies. So
far, their joint venture, called Inter-
active Digital Solutions (1DS), has
announced one other eustomer in the
United States: Cablevision Systems
Corp., a large cable operator based in
Long Island, New York.

But the AT&T-Silicon Graphics
team has its competitors. One alter-
native is ICTV, a Los Gatos, Cali-
fornia, company working closely
with—and partly owned

by—IBM. ICTV is the
syvstem integrator for
an interactive televigion
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Al&T's Home Information Center lets your
TV recelve text messages and a variety of
iports, weather and news services as well,
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Wiring Computers For Cable

PC PORNT OF
PRESENCE
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GLOBEAL SERVICES
ENTERNET

system being built by Cox Cable—the
nation's fourth-largest operator of
cable television systems—in Omaha,
Nebraska. ICTV is designing a sys-
tem it says will be more practical and
less expensive than Time Warner's
Orlando operation—where, it's be-
lieved, the first-generation set-top
boxes are costing several thousand
dollars apiece to build. In Orlando,
digitally encoded movies are re-
trieved from a computer and travel
in digital form all the way to a sub-
scriber's house, where they are then
converted into conventional analog
signals for viewing on the living-room
television. In Omaha, though, movies
will be converted from digital to ana-
log at a central signal distribution
center before they travel on the net-
work to viewers.

This system design, according to
ICTV and IBM, makes for a less ex-
pensive network because in-home set-
top boxes can be simpler, and expen-
sive equipment can be shared between
homes. So far, says a Cox spokesman,
the system has sent video streams to
fewer than five employves homes, and
the company refuses to say when it
will start large-scale testing,

CABLE-TELEVISION
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Another alliance plugging itself as a
simpler alternative to the Time War-
ner model is a joint venture of com-
puter manufacturer Sun Micro-
systems and Thomson Consumer
Electronics, maker of RCA and GE

home-electronics equipment. Since

last fall, the companies have been pro-
moting a stancf)(rd they call Open
TV—an interactive system they say
could work over any telephone, cable
or satellite network. At the Consumer
Electronics Show in Las Vegas in
Junuary, the partners demonstrated
their streamlined vision of how econ-
sumers might wateh or rewind a
movie they had ordered and how they
could request further information

COAXAL
"l..:"\lNEl. TN

CAHLE K""'l. T FFI-'

CABLE
MODEM

Cabie-TV operators want to deliver
anline computer sérvices over thelr
high-volume coanial/fiberaptic
networks. More Information would
be delivered faster than over
standard phone lines.

CABLE TV

about products in the commercials
they saw on television. “It's practical
and affordable now,” says Elliot
Broadwin, vice president of market-
ing and sales for the Thomson-Sun
alliance, For full interactivity, he says,
"You don't have to wait five vears.”

But AT&T and Silicon Graphics
don't subscribe to the idea that the
interactivity they're zelling is over-
priced or slow to arrive. For example,
IDS is working with cable products
manufacturer Scientific-Atlanta to
develop a less-expensive subseriber
box for the Orlando system that they
axiﬁﬁ[ to be ready next year.

ile these companies battle over

the connections between televisions
and high-ecapaeity interactive net-
works, a different division of AT&T is
introducing a product that connects
people’s TVs to their telephone lines.

The AT&T Home Information Cen-
ter takes textual information received
hy telephone and displays it on a tele-
vision screen. Priced at $32% and
scheduled to go on sale by midyvear,
the HomeCenter starts out as a digi-
tal telephone-answering machine, But
it's also a data receiver. Users wha
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Can't get to the game? Sports pagers give you all the play-by-play action
BY REBECCA DAY. PM Photo by Michel Tcherevkoff

® You're in Los Angeles on business, but yvour home- ap with your favorite team i you're boyvond the rang
town baseball team, the Chicago White Sox, is playing  of even the team’s radio announcers?
in Toronto. There's little chance you'll tip on the televi- There are a couple of ways, thanks to the puck
gion or radio and pick up anyone but the Dodgers or satellites that orbit the Farth some 22,000 miles il
the Angels. S0 vou settle for infrequent news updates  the equator. With satellite TV you ean pick up g
and wait for tomorrow’'s newspaper box score. Or  from all over—if yvou're willing to pay the premi
mavhe you're just one of the millions of Americans  and sit glued to your couch, Online serviees also i
- who now lives far from his birthplace but still has &  vide sports summaries, but they tie you o a ml
fondness for the old local team. But how do you keep  and require dialing in, signing on and search
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areas for radio 0 '_-_"1
update is available’

for information. You may be on the
go, but if yvou're a true sports fan, you
want to follow the game, the spread
and the field or track conditions from
the beach, the park or your desk. It's
the information age, and you want it
all now—wherever you are.

Motorola is banking on the idea
that sparts fans want round-the-clock
updates on any and every game, who
scored and how, injury reports and
probable linenps. Employing the
same satellite and paging technology
used to beep you on a pocket pager,
the company is now offering several
ways to satisfy sports cravings in
more than 230 metropolitan areas.

Motorola's EMBARC division is
using what it calls the Wireless Broad-
cast Network (WBN) to deliver sports
information either to a cassette-size
pocket receiver or to a receiver that
attaches to a DOS-bazed computer’s
RS-232 serial port. The pager service,
called Sports-To-Go, features an ab-
breviated version of what's available
on the more eomprehensive Non-Stop
Sports Service for PCs,

The sports data is generated by
the same wire services that also
supply game information to the
broadeast industry. On-site reporters
call in the action to integrators at
Seorequest Ine., who type in the data,
write the software code for the PC-
hised service and then send it by
satellite to Motorola’s EMBARC
switching station. Here, the latest
sports mew= s formattod for wireless

transmission. Two separate feeds are
sent from the EMBARC station back
to the satellite and then beamed to
the pager distribution system for de-
livery to either the handheld pagers
or the PC receivers.

The pager-like receiver offers a 4-
line = 20-character display, whose
directional buttons enable yvou to
navigate through the 6400 characters
of information. According to Garry
Glover, marketing manager for Mo-
torola’s EMBARC division, it takes 5
to 7 minutes to seroll through all the
tlata, which is updated round the clock
every 5 minutes,

Two services are available: the bas-
ic service called Contender and the
enhanced service called MVP. Basic
service includes sports headlines and
news for major league baseball, NBA
baskethall, NFL foothall and NHL
hockey. The Top-25 college foothall
and basketball teams are also cov-
ered, and golf updates will be added
later this vear as well,

Pricing for the hardware and ser-
viee is similar to standard cellular and
pager service, However, the sports
service is only available directly from
Motorola and not through an agent,
such as Cellular One. You pay $99 for
the pager, $25 for activation and $10
shipping and handling. If you pur-
chase a one-vear contrict in advance,
vou pay the monthly equivalent of
£11.99 for Contender and £39.99 for
MVP. Paying by the month costs
S84 and 34499, respectively,

The DOS computer version of the
service uses GameView software
to present information in a full-
screen easy-to-read format. By navi-
guting through the text using PAGE
UP and PAGE DOWN keys, you can
quickly glance at scoreboards or
upeoming schedules. Called Non-Stop
Sports for PCs, the service expands
what's offered with Sports-To-Go by
adding pregame analysis and post-
game wrapup. The three versions
available—Player, Star and Legend
are basic, expanded and full-blown
feature packages. Pricing ranges
from 335.97 for the basic service—
with hardware, activation, three
months' service, software, cable and
shipping—to §164.97 for the Legend
package.

A different kind of sports pager is
available from Motorola’s Pan Ameri-
can Paging Subseriber division.
Called SportsTrax, the 2% x 3 x 1-in.
pager follows a baseball game batter
by batter and displays game informa-
tion on a small Ldg‘-[]. The sereen
ghows a baseball diamond with
runners, if any, on base. Teams,
scores, inning and number of outs
are also given, and an arrow points to
the team at bat,

SportsTrax has an audible alert
that keeps you in touch as the game
progresses. A half-astral tone pro-
pression signals the start of the game,
for example, and a chirp indicates
when a side is retired. A pleasing tone
announees that your team has scored,
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and a boo-hoo inverted-fourth tone
indicates that the other team has
scored. A home run sets off a siren,
and a rally (your team has runners in
scoring position and is less than six
runs ahead) is pointed out by an elec-
tronie “Charge!” The information is
updated after each batter.

Data comes from the press box via
two wire services and is sent by a
phone link to the newsroom. It is then
relayed by satellite or phone line to
Motorola's Computer Control Center
in Boynton Beach, Florida, where in-
formation is extracted for individual
games, formatted for the SportsTrax
device and beamed by satellite to the

Receiving
The Signal

Pagers, laptops and organizers can
receive the Sports-To-Go service.

How much Infarmation you get
depends upon the device you use
and the level of service you buy.
Computers get the most data. A
tiny recelver that plugs into the
computer's serlal port s your link
to the world of sports.

national paging network. The elapsed
time from action to delivery of the
data is about 2 minutes,

Motorola is marketing the device as
a way to follow your favorite team,
but you can follow every team if you
want to—provided you live within the
national paging network, which cov-
ers approximately 85% of the country.
Onee one game ends, you can repro-
gram the deviee to follow another in
about 30 seconds.

SportaTrax's suggested retail price
of 5199 includes three seasons of pro-
gramming. After the 3-year period,
you can either trade in the unit for a
more advanced model, throw it away,

recycle it or add it to your shelf of
baseball memorabilia. Motorola de-
cided to give term limits to the pagers
as an alternative to monthly or sea-
sonal charges or activation fees, Addi-
tionally, technological improvements
will make current models obsolete in a
few years. Next-generation products
will offer more memory, more pro-
cessing power and more features,
Given Motorola's abilities, it would
behoove the company to double up
both paging and sports services in
these new pocket sports receivers,
Motorola executives say that the
technology is there to do both. For
now, the EMBARC division doesn’t
want to compete with its reseller
base by offering paging service,
There's an application for a dual-
purpose device that would be sold
through pager dealers. A pager that
can double as a sports information re-
ceiver! What a hit! ™




OWNERS REPORT

INFINI

An understated but powerful staiﬁment;

BY MICHAEL LAMM, Cont uhmlrtg
Editor, FM F"i‘lﬂ‘ux by Pul' Del: ANey
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Q45

Vs B

® When Nissan launched its Infiniti division, it
dropped its big gun, the Q45 sedan, right into the heart
of the fray. In its baptism by fire, the Q45 instantly
squared off against such luxury stalwarts as the Cadil-
lac STS, the BMW G-series and the Mercedes-Benz
300-Class (now called E-Class) models and the Jaguar
X.J6. And let's not forget that the new ) was also im-
mediately compared to its equally new
competitor, the Lexus LS 400.

However, based on the comments of
our respondents, the upstart from In-
finiti has all the mettle it needs to do
Jjust fine, thank you very much.

Potency
The typical owner in our owners sur-
vey {a male over the age of 50) paid
‘F-ihhl*—ll for his Infiniti Q45. And the
feature that this established, mature citizen liked best
about his Q45 was its smooth but bodacious power.
Engine strength was voted the Q45's most-valued
feature by 52.6% of our respondents. “Performance is
excellent,” enthused a Maryland entrepreneur, “and
the overall automobile makes a quiet statement of
taste and achievement.” Performance generated an
additional 19% of the best-liked ballots,
We at POPULAR MECHANICS magazine interpret

“power"” as acceleration plus top speed, and we define
“performance” as the use of power in everyday driving.
Bearing that in mind, the Infiniti's No. 1 selling point
—power from its 278-hp dohe V8—also caused what
drivers liked least, namely the Q45's skittish behavior
on wet, snowy and icy roads. Almost 18% made men-
tion of that problem. Even with the $1600 optional
traction-control system, which T2.3%
of our respondents had, there seemed
to be too much power for secure han-
dling on slippery surfaces.

But despite the @'s tendency to
slip-slide through Snow Belt winters,
most survey respondents thoroughly

| enjoyed all that acceleration. The

B automobile's power was judged to be
excellent by 90.6% of our owners—
a record in recent memory.

Agility
In 1991, the Infiniti Q45 became the first car in this
country to offer an active suspension system. Though
this feature is being phased out, you may still find a so-
called Q45a at your dealership. The active suspension
amounts to a $6600 package on the base car. The Q45a,
ordered by 35% of our respondents, also comes with a
CD changer, rear antisway bar, traction control, all-




Instruments have been revised

season tires on special wheels and
heated front seats.

In very basic terms, the Q45a’s
active suspension senses a bump
electronically with little accelerom-
eters at each of the car's four cor-
ners. A computer processes this in-
formation and then opens or closes
valves in hydraulic suspension ae-
tuators at those same four corners.
The active suspension’s sensors,
computer and valve system are
able to sense and counteract
body roll, yaw and piteh dur-
ing cornering, braking and
hard acceleration.

Infiniti now offers an-

other interesting option-

al model—the Q45t or

Touring package, which
includes a 4-wheel steer-
ing system. Only 12.1% of
our surveyees had ordered the
$3100 Touring alternatives, and
there were no comments either way

SUMMARY OF INFINITI Q45 OWNERS REPORTS*

Total miles driven 873,688  Interior sparce i ool 0.7 Brakes L1

Average miles driven 7221  Suggested changes: Averngs 71 Repair it voursell?

Purchase price: Brighter instrument Poor B | No BLa%
Average £46,818 Hghtimge 10.0%  Driver sightlines: Yies 57
Hange $5.600-854.000  Greater range in power sest 8.0 Excellent i8.5% [Dealer repairs salisfactory?

Why did you choose the Larger cup holders ae Grod 4.6 Yies TS

Infimiti (457 Better handling for winter T8 Average 48 No 20
Previous ownership 31.7%  More interlor room 78 Pour 04 Dealer service npinion:

Styling 2556 More trunk space L) {werall convenience: Exeellent TL.1%
Performunes 195 Engine power: Excellnt MEF  Good 152
Pricefvalus 14.6 Excellent 0% Good LN Avernges T8
unlity 14.8 Giaod BT Averige kB Poor 0.0
llrpl' s A cTissnries: Average 0.8 w 08 Dealer sales policy:
Traction contral ¢ Poor 0.0 Waorkmuanship apinion: Excellent T2 Py
Letlular telephone Handling: Exceliant BT Good 2.0
Active suspension (Q45a) A5.0 Eneellent CIR L o] 16T Average 1.6
Four-wheal steering (Q5t) 121 Geoosd 15.0 Average 1.6 Poor a2
Avg. mpi: Average a1 Poor ] Number of vehicles owned:
In town 209 Poar s Comfort opinion, fronl seais: This vehiele only 13.0%
Uin the highway 17.0 Bruking: Exeellon 0. T% Two vehicles 422
:'?ptlfic likes: Exeellent BT Good 14.8 Three vehicles 214
W 2% Good 134 Average %1 Four or more 211
Handking 422 Average 24 Poar 00 Principal driver:

Styling 388 Poor L6 Comfort opinion, rear sents: Mala T02%
Comfort 428 Overall performunce: Eseellent 621%  Female 2R
Ride quality 267 Excellent BA%  Good 200 Erjual 4.0
Quietness 18.0 Crooad 128 Average Rl Age distribution of owners:

Chverall performance 18.0 Average 0.8 Poar 0.8 Uneler 20 0.8%

Specific dislikes: Puoor 0.0 Mechanical Lrouble? A0 L6
Handling on ies/anow 178% Control layout: N T29%  B0-plus 576
No oo ] 153.1 Excellent HMHA% Yes 211 Based on your experie
Trunk all 75 Good o1 What type of trouble? wostld you buy an Infimit Q45
Fuel mileage lmss Average b Power windows 20.0% il you had it to do over again?

than expected 6.5 Poor 18 Misc. electrieal 17.1 Yes L5

Poiwr seat height rangs b4 Instrumentation: Air conditioner X Maybe 266

Instrument lghting 6.5 Excellent G0, 1% Battery LN No ]
* Percentages might not equal 100% due to rounding up or insuMiclent data




455 styling Is conservative, and strongly reminiscent of a number of other cars, from
Oldsmobile to BMW, Redesign brought the chrome griile in place of a large hood badge.

EDITORS REPORT

The Other Japanese Luxury Car

® The Infiniti Q45’s greatest handi-
cap is that it was barn at the same
time as the Lexus LS 400. While
Toyota launched its Lexus division
with deliberate efficiency. Missan
seemed to flounder. The Q45 was
preceded by an esoteric advertising
campaign showing rocks and flowers,
whereas the LS 400 hit the public’s
consciousness with impressive hard-
ware, The result has been that,
through no fault of the car, the Q45
has been lost in the LS 400°s shad-
ow. And that's really a shame.

As the overwhelming bulk of our
survey respondents have discovered,
the Infiniti Q45 is one nifty ride.

Engineered in the traditional front-
engine/rear-drive configuration of Eu-
ropean sport/luxury sedans, the 045
is a no-nonsense road car, The VB is
strong and sweet, wilh nearly 300 ft.-
Ib. of torque available to the driver's
right foot. The tautly tuned suspen-
sion pays homage to the serious
chassis tuners in Munich who have
elevaled the BMW's suspension to
an art form. The Q45's drivetrain and
chassis complement each other su-
perbly—this car simply begs to be
driven. The harder you drive it, the
more it rewards you and then begs
for more. Unless, ol course, it's wet
and sloppy outside. Then, the big In-
liniti—in no uncertain terms—lets you
know to back off. (A problem, inter-
estingly, that used to plague the high-
ly regarded sedans from BMW.)

But more than the serious drive-
train and chassis, the Q45 offers an
elegant and luxurious interior. The re-

cent redesign even added a touch of
wood to the otherwise Teulonic pas-
senger compartmeanl. The seals are
firm, the driver's environment effi-
ciently and thoughtfully designed and
executed. For the remainder of the
car's occupants, there are all the
necessary requisites—concert-hall
stereo, leather upholsiery, deep-
freeze air conditioning—all wrapped
in a solidly guiet body.

It's true that the rear seat is a bit
crowded and the trunk fills pretty
quickly once you start loading lug-
gage, but these are minor warts on
an otherwise impressive complex-
ion—one that comes complete with
4-wheel disc ABS, a sunroof, a Base
stereo, memory 10-way power leather
seals and a remole keyless-enlry sys-
tem. And you can throw in the option-
al active suspension, 4-wheel steer-
ing and traction control, just for kicks.

And, as our respondents noted, the
dealership experience is as good as
it should be. So what's wrong here?

Mot much, really, except for the in-
evitable comparisons to the Lexus LS
400. And those comparisons are nol
really of equals. The Q45 was born of
a different mindset than was the LS
400. And the big Infiniti accomplishes
its designers' goals with the same
success that the LS 400 accomplish-
es different ones.

Now that Missan has settled down
into guietly marketing the Q45 to an
obviously receptive public, it's finally
emerging from the Lexus's admittedly
long shadow

—Don Chaikin

ibout the effeet of 4ws on handling.
Handling, however, did rank as the
45's second-best-liked attribute, with
ride quality coming in fifth, behind
stvling and comfort. A Vermont store
manager observed, *Great road feel
and response, You're really in total con-
trol.” Again, 81.1°% of the owners gave
the 45 a handling rating of excellent.

Just over a fourth of these Q45
owners told us they'd experienced
some s0rt of mechanical problem, but
they quickly added that their Infiniti
dealers took marvelous eare of them,

The Q45's main mechanical prob-
lem? The power windows. These were
so tightly fitted that they moved very
slowly, sometimes making squealing
nojzes poing up and down. A number
of drivers commented on the Q45's ex-
treme silence at speed, thanks partly
to good body insulation and sealing,
This quiet prompted a North Carolina
homemaker to observe, “"We don't
hear air rushing past the windows
and doors—an annoyance that was so
ecommaon in our former cars.” Overall
workmanship—ineluding paint qual-
ity, the smoothness of the exterior
and interior bodies, and mechanical
reliability—was judged excellent by
82.7% of our respondents.

When we asked for suggestions on
how to improve the Q45, we really
didn’t get many. However, 10% of our
surveyees said they'd appreciate
brighter instrument-panel lighting.
At night, the analog gauges are too
dimly lit for older drivers to see com-
fortahly—a problem that was ad-
dressed with the car's recent facelift.
A few also mentioned that last vear's
additional seat padding cuts into head-
room. On previous models, flatter seats
gave greater vertical clearance—often
a eritical factor for taller drivers.

We also noticed a little grousing
about the Q45's styling. “Design
needs to be more distinetive for lux-
ury identity, like the Mercedes or
Rolls-Royee,” commented a Florida
doctor. And the Q45's trunk was
Judged by some to be a little too small.
At 14.8 cu. ft., its eargo capacity is
just over 1 cu. ft. smaller than the
comparably sized Chevy Lumina’s,

But the majority response, by far,
was one of satisfaction and driving
pleasure, “Powerful, fun, handles
great but also rides smoothly. 1 don't
know how they do it,” exuded a South
Carolina structural designer. Added a
North Carolina retiree, “I've owned
six BMWs and three Mercedes, but
the Q45 is the best car I've ever had.”
And a Florida attorney may have
summed up the majority opinion by
saying, “You can pay more for a BMW
7401 or a Mercedes S-Class, but |
can't conceive of a better car, This
one's just super-super!” ™
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The first and only Fresher, Healthier Air in minutes!

toothbrush that with onizerrom Sint/ i’ i
ﬁght_s p]aque__ . hat It takes to be 3 true HEPA
ULTRASONICALLY!

|High Efficiency Particulate Alr} fil
tration system and it operates at

Now remave plaque and fight gingivitis and gum an astonishing 99.97% efficiency,

disease the ame way your dentist does — ultra

sonically! Through an exclusive arrangement,

ridding the air you breathe of bil
Hons of pollutants and allergens.

The Magellan Group s pleased 1o bring you

Litrasonex® the first and only toothbrush that

Literally scrubbing It clean of
pallen, dust, dangerous bacierla,
uses the advanced ultrasonic technology previ
itzsly avallable only o your dentiss,

maold spores, animal dander, even
tobacco smoke. And a system that
operates at 99.97% efldency k&
{66 times more effective than
puriliers that clalm o Operate at
05% efficiency. Other systems

- andd LittraZanes can reverse the blow purified air oul of the bottom
m progression of pingivists, which can ar sides of the machine, recontaminating it with dirt and dust, but Slant/Fin's
e lead to perivdmntal disease. - ; : L L s o & .

unique patented air passageway design allows vertical discharge of the fltered

Accepted by the ADA and recommended by den-  air The HEPA-CLEAR can significantly reduce respiratory allments and is the

1 o b
-

%
|
%

plagoe by PFY, bleeding gums by &%
and pingivitle by 285 - in fuit 4 weeks

tsts, the [NrraSoney is nor-an electrc tooth only true HEPA that is compact |12" diameter x 14" high| and lightweight
brush, fr has no moving | e encaugh to be placed vimually anywhere - on the Roos, on & table, even 3 f‘:h_-
parts, does not vibrate deep inbo gum iiskue. cabinet. And, il ¢an be tucked away in & comer and still do i job. The Fiter
and i absolutely silent. 1t Replacement Indicator System lels you know when it time o service the fil
wirks by emitting 1.6 Q ter. Healthful negative tons (like those that super PATEMTED AiR

milllon cycles per second “ charge the air after a rain storm | enrich the air, TIEKIN i Iwm:f'

of incredibly efective i1 fresh, pure, invigorating and odorfree. HEP4 CLEAR
uitrasonic wiaves that pen less than hall the price of larper more cumbersome
etrate the gum tissue to models. In fact, in its price range, only Slant/Fin offers
disnupt bacterial growth, which helps reduce gin-  this complete HEPA fliration system, We're so sure
givitis. No other product availabie for home wge you won't want to breathe wittiout it that we offer 3
does this. The UltraSonex can also reverse the 100% money-back guarantee, Manufacturer's 2vear
progression of gngivitls and pum disease. It (s limited warranty. $/29. 95 |312.05) #4280,
extremely gentle, yet you'll quickly notice dra T
matic results. Just brush normally. Shus off suto Thls 1S One p{}we ]"ful ‘Jacuum!
matically after 3 minutes, Recharges in 1ts own :

base, Try LllraSonex. Then check with your den
tist, You'll both be amazed at the resulls, $99.95
(510,95) #¥3100. UltraSonex and 6 Replacement
Heads [Year's Supply) £780.95(512.05) #1325

Get relief from the misery!

Steam {nhalation therapy has
long been recommended by
doctors for the relief of con
gestion from allergles, sinis
infections, colds, asthma,
bronchitis and throar Irrita

tien, Prepare yourself for the

= You'll be amazed with the performance of the
» Cireck Power Broom, It picks up anything and
- everything in its path. Dust, crumbs, broken
plass, — you name it [n Mot s por more
pawer than any other electric broom you can
by, The Power Broom fealires 3 tworspeed
Rasy O | MONST for customized cleaning control, 2 large
SO | capacity dust cup with a washable, re-usable
g filter and an exira lisng 25-foat cord, With a
sell-adjusting floor tool that quickly and easily
plides from floors to carpets, it goes places
maost regular vacuums can't, like uhder beds,
up and down stairs and up-against walls. [t makes
§ quick pick-ups @ breeze. Hangs fat and out-of-the
way In 3 minimal amount of space. The Power
§ Broom is so well-bullt, It's backed by a Mirs 2y Iud
warranty, £69. 95 |50.95) #3000,

with the new Sream
haler, Uinlike old {ashioned
vaparizers, this Steam

[nhaler won't infure delicate

' ol complelely
) retum il for

re. Its unigue design
Creates a controlled, penthe
stream of steam. And the soi
entificaily designed soft hood allows air to mix with the steam allowing

€, natural bresthing. The patented grille design lets you control
f ol steam precisely ring It sake lor both adults and children
Compact and liphtwaetght, it's easy 1o use a1 home, the office or when irav
eling. FEl it with onby 1.5 oz, of tap water and get up to 30 minutes of
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HOME IMPROVEMENT

Storage Shed

When there’s no more room in the garage,
build this simple backyard structure.

TEXT AND PHOTOS BY MERLE HENKENIUS

® Consider the items we now store in
garden sheds. In addition to the req-
uisite lawnmower, the selection may
include a snowblower, leafblower,
tiller, wheelbarrow and, of course, the
usual miscellany of lawn-and-garden
hand tools. The total value can easily
run to several thousand dollars. With
this in mind, the quality of the shed it-
self becomes a priority.

You do have a few options to choose
from, of course. Metal shed kits have
long been offered at the retail level,
and site-built wood sheds are avail-
able at lumberyards and from week-
end entrepreneurs.

We opted for a third alternative—
constructing a shed from scratch,
using conventional house-building
materials and methods. With this
plan, it's possible to accommodate the
shed’s size to your collection of tools
and machinery, and even tailor the
trim and siding to match your home.

Our shed is based on a 7 x 9-ft. floor
frame with Iaﬁped siding.

Frankly, the do-it-yourself option
will cost more than purchasing a
shed—for the materials alone. But in
the end, you'll have an attractive, se-
cure building that will outlast just
about everything you put in it.

Because garden sheds are consid-
ered temporary structures, they're
usually not constrained by building
codes. Lacking code directives, we
chose a treated lumber framework for
our base, set over shallow trenches
filled with gravel. The gravel provides
drainage away from the wood and
better accommodates the piteh and
heave of the seasons.

We also built our own roof trusses.
Trusses are easy to build, even if
you've never used a framing square or
haven't mastered roof geometry. And
the small ones seen here are a breeze
to install, even when working alone.

1 Place pressure-treated floor frame on

gravel-filled 4-in.-deep trenches. Then.
level the frame In both directions.

Build the shed base frame using three
pressure-treated 4 x 4s and two pres-
sure-treated 2 x 4s. For a T x 9-ft.
shed like ours, cut the 4 x 4s to 9 ft.
less 3 in. for the 2 x 48 at each end.
Cut the 2 x 45 to 7 ft. long. Nail the
boards to the ends of two 4 x 48 using
I6d galvanized common nails to make

an

£ Nall %-in. tongue-and-groove plywood
to the floor frame. After this Is completed,

coat with an enamel porch paint.

a rectangular frame. To provide extra
floor support, nail the third 4 = 4 to
the 2 x 48 along the frame centerline,
as shown in the drawing on page 93.
With the base frame assembled, lev-
el the ground at the shed site and dig a
continuous 4-in.-deep trench to match
the base frame perimeter and an addi-

tional trench that's aligned with the
center 4 % 4 support. Fill the trenches

with gravel, set the frame in place and
level it in both directions (Photo 1).

To make the floor, nail pieces of
Y-in. tongue-and-groove plywood
onto the frame. Begin by trimming
the groove from the starting sheet

OV 1l AD AAESLIARITT & 11 IKE 1 DOE



and nail that piece in place with 8d
screw-shank galvanized nails. Using
the two factory edges of the plywood,
check that the framework beneath it
is square, and adjust il necessary.
Then, set the second piece in place,
engage the tongue in the groove and
nail it down (Photo 2).

Wall Construction
Cut the four 2 = 4 long-wall plates to
the length of the floor. Then, mark the
stud positions on the plates. Position
the first stud 15% in. from the leading
end of each plate, and each subse-
quent stud at 16-in, centers.

To frame a utility-sash window,

measure the width of the window, po-
gition a full-length stud on each side of
the opening and cut a sill plate—to
gpan between them—for the window
to rest on. Leave the area above the
window open. Cut the wall studs to
78% in. and build the corners by nail-
ing three studs side by side, Lay each



stud in position and nail to the plates
with 16d nails (Photo 3).

Build the back wall in a gimilar
fashion, but omit the triple studs.
Place the second stud 12 in. from
the leading end of the top and bottom
plates. Then, place the remaining
studs on 16-in. centers,

The door opening on the front wall
should be at least 36 in. wide—wider
if you have a riding mower. For a 36-
in.-wide opening, laminate the door
header by sandwiching 39-in. 2 x 4g
around a piece of “4-in. plywood. To
support the header, cut two jack studs
3% in. less than the normal stud
length and nail these to full-length
studs, Then frame the front wall with
a centered opening, as shown. Finally,
slide the header between the jack
studs and the top plate and nail it
from the top and sides.

Nail Y-in. plywood or waferboard
sheathing over the studs, using 8d
galvanized nails. On the end walls, ex-
tend the sheathing 3'% in. beyond the
framing on both sides. This overhang
will eventually cover the ends of the
long walls,

At the window wall, eut out the
gheathing over the o PFenmg* and set
the window in place. Nail thruugh the
trim with 10d galvanized casing nails
(Photo 4). Tip up a long wall and align
it with the floor. Secure it with 16d

5 Set the first wall up and nall It through
the soleplate. Then, level and brace the
wall with a 2 = 4 nalled to the floor.

nails. Then, plumb the wall and nail a
diagonal brace to the floor (Photo 5).
With the side walls up, raise the end
walls between them. Nail them to the

L ] .Mn.-r .dwnﬂlng, cut Mrlduw opening
and use 10d galvanized casing nalls to

& After the end walls are set up, add a
second top wall plate. Overlap the wall
plates at the corners and nall in place.

floor and to the side walls. Finally,
nail second top plates to the existing
plates, overlapping the side walls at
the corners (Photo 6).

Building The Roof

First, build a jig for assembling the
trusses. Cut a sheet of plywood and a
2 % 4 to mateh the width of the shed
and nail the 2 x 4 to the plywood flush
with an edge,

Measure 24 in. from each end and
mark the 2 x 4. To establish a 5-in.
piteh, lay a framing square on the ply-
wood and against the edge of the 2 x4
at the 24-in. mark. Then, mark the
plywood 10 in. above the 2 x 4. Next,
lay a straight 2 » 4 agninst the corner
of the jig 2 x 4 and angle it to intersect
the 10-in. mark. Butt a second 2 = 4
edge to edge against the angled 2 x 4

¥ Bulid a roof truss |ig on a plywood
platiorm. Then, nail and glue "%-in.-ply-
wood gussets to the truss components.

and nail the second piece to the ply-
wood. Repeat from the opposite end
of the jig and mark the vertical cen-
terline on the plywood and 2 x 4s.

Cut all the pieces for the first truss
to fit the space on the jig. Use the first
set as a pattern for the rest. Lay the
members in place, and nail the joints
together with pussets that are made of
'e-in. plywood (Photo 7). Use 7d nails
and construction adhesive on the gus-
sets, Place gussets on both sides of
each truss, except the two end trusses.

Mark the wall top plates every 24
in. Lay the trusses upside down on the
walls, and then tip up the end trusses

a Lqﬂmnmubﬂmmmm;d
then tip up the end trusses. Center and
toenall them to the wall top plates.

and align them with the top plates. Toe-
nail these trusses in place (Photo 8),

Run a string between the rafter
ends of the two end trusses, and align
the rernaining trusses with this string.
When all are toenailed to the walls,
plumb the first truss and position the
rest of the trusses to mateh,

To create an overhang on the ends,
nail doubled 2 x 4 rafters to each end
truss rafter (Photo 9). Then, rip Y%-in.
plywood to fit underneath the rafter
ends to create a closed soffit. Finally,
sheath the end walls as well as the
roof and add the 1 = 6 faseia, as shown
in the drawing.

-In. roof overhang at the
gable ends by adding double 2 x 4 rafters
rafters already in place.

LD B A D B R & 1 TRIE 1 OO
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Siding And Trimwork

Install Y-in.-plywood trim spacers
around the door opening and at the
corners of the shed so that the %-in.
trim will cover the ends of the lap sid-
ing. Then, install the 1 x 5 doorjamb
(Photo 10). Add the door face trim
over the plywood, and follow with the
1 % 4 corner trim. Use Bd casing or
galvanized screw-shank nails,

Nail %- or Y%-in. plywood spacer

OURNAL

gtrips to the bottom of the sheathing
and install the first siding row around
the shed. Leave a Ys-in. gap from
where the siding abuts any trim and
start the first row about % in. below
the sheathing. Measure up from the
starter row and mark the trim every
6 in. (Photo 11). Install the siding
against these marks with 8d galva-
nized siding nails.

On the long walls, bring the siding

10 use 1 = 5 pine for the doorjamb. Align
with “4-in. plywood face-trim shims. Place
shims under the comer trim as well.

. | [

11 To keep the siding lapped unifarmily,
measure up from starter row and mark the
spacing on the trim in &-in. Increments.,

up against the eave soffit. You'll need
to finish the gable ends by trimming
the final rows with angle cuts to
match the roof pitch. Use a framing
square or the roof truss jig to lay out
the angle for the gable cuts. When
you've completed the siding, caulk all
joints between trim and siding and
between soffit and siding (Photo 12).
When the caulk skins over, prime and
paint the shed,

12 Caulk all siding-to-trim joints and
soffit joints. Always apply sparingly and
avoid smoothing It with a finger.

Shingling The Roof
Cover the sheathing with roofing felt,
Then, nail palvanized rake edge along
the gable ends and drip edge along the
eave edges of the roof, This will pre-
vent rainwater from seeping between
the shingles and the roof sheathing.

Install a starter row by trimming
the tabs from a few shingles and nail
what remains over the drip edge, with
the grit facing up and the factory edge
down. Allow the shingle edge to ex-
tend over the drip edge by about % in.
(Photo 13). Offset the starter row
from the first full row of shingles by
trimming 3 in. from the first starter
shingle you install,

After you've put the starter row
down, lay the first row of full shingles
over it and nail in place. On every sub-

13 After nailling the drip edges In place,
trim the tabs from the shingles and then
Install a starter row along the eaves.

sequent row, cut 6 in. from the first
shingle. Align shingles so that the bot-
tom of the latest row lies across the
top of the tab slots of the previous
row. Nail each shingle with four %-in,

14 Cut the shingles into three tab-size
pieces and use the tabs to cap the peak.
Be sure to space each plece 5 in. apart.

galvanized roofing nails.

To cap the ridge, cut shingles into
three pieces along the tabs, Then, nail
the tabs along the peak at 5-in. inter-
vals (Photo 14).

Building A Door

Assemble tongue-in-groove pine to
create a rectangular panel that's
slightly larger in height and width than
the trimmed door opening. Then, se-
cure two horizontal 1 = 6 battens across
the boards with 1%-in. coated serews.
Uze four serews at each junction,

Next, mark and cut the door
squarely to size. Finish by adding a
diagonal brace between the cross bat-
tens to further stiffen the door and
help prevent sagging. Add an addi-
tional short erossmember at the cen-
ter of the hinge side to support a third
hinge (Photo 15).

Attach gate hinges to the door over
the battens. Position the door in the

15 Buiid the door by using tongue-and-
groove pine. Attach the crossmembers and
a diagonal brace with screws.

opening and lagholt the hinges to the
door trim (Photo 16), Then, install a
handle, bolt and hasp. Finally, when

16 Hang the door with three steel gate
hinges. Secure It to the trim with lagboits,
then add the handle, bolt and hasp.

the door swings easily and closes
squarely, nail a 1 x 2 stop to the hasp
side of the doorjamb. P
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SHOP PROJECT
Child’s
Play

A toy chest for boys
and girls.

BY ROSARIO CAPOTOSTO,
Contributing Editor

® One of the great joys in life is
watching a child play, especially with
some of his or her favorite toys. And,
one of the most persistent parent-
child eonfrontations centers around
what to do with all these toys when

playtime is over. Here's a solution—

or at least of ane,

This little chest, which can hold a
bunch of easily accessible toys, turns
into a convenient bench when the top
is closed. And the lid is controlled by a
spring-tensioned support that prevents
accidental slamming on little fingers.

Making The Panels
Begin construction using a smooth cut-
ting blade. A simple way to handle the
large crosscuts is to tack a strip of
wood to each panel's back. The strip is
sized to slide easily in the miter gauge
slot (Photo 1). To make the strip slide
smoothly, rub some wax on its edges.
MNext, rip and crosscut maple edge
banding and glue it to the panels
(Photo 2). We used 3-way clamps, but
you can try bar clamps or even mask-
ing tape. Note that the top edge bands

Lead photo: | R Rost

Step-by-step photos: Rosano Capotosio
Technical art: Eugene Thampson

Photo stylist: Gabe Hermck

of the end panels are slightly long, so
they'll be sawn at an angle when the
ends are cut to shape. Also, use three
19-pauge brads partially driven into
each edge band to keep it from slid-
ing. Band all the panels in this fash-
ion—except the lid, which gets its
edge bands after the
chest is assembled.
After the glue
dries, scrape off
glue beads and
plane edge bands
flush to the pan-
el surfaces.
Next, set the
table saw miter &5
gauge to 35" and




make the angled cuts on the end
panels (Photo 3). Glue and clamp the
edge bands onto the sawn surface.

We cut the panel dadoes and grooves
with a router and a “e-in.-dia. straight
bit. A rectangular frame is used to
guide the router to make these cuts
(Photo 4}i llﬁe s&we that the Hidf— mt;zljﬂ
are parallel and are spaced to fit the
diameter of your router base, plus the
difference between the diameter of the
router bit and the width of the required
dado or groove. You must precisely
measure the thickness of the plywood
before setting the distance between
the rails. (Hardwood plywood is always
glightly thinner than its stated dimen-
sion.) Tack nail a movable stop across
the rails to control the length of the
cut, and cut each groove or dado in
two passes. Then, using a chisel, cut
the ends of the grooves square.

Making The Splat Rail
And Assembly

Cut the splats to shape, then smooth
their edges. The pieces will be too
small to clamp to a bench. Instead, use
a Ye-in.-radius corner-rounding bit in
the router table for the job (Photo 5).

With the dado head in the table
saw, cut the groove in the top rail and
the edge band on the back panel.
Then cut the filler blocks to length,
leaving the four end blocks '2 in.
longer than the others. Remember to
round off the rail edges before assem-
bling the workpieces.

Use glue sparingly as you fit the
splats and filler blocks in the top rail
(Photo 6). When they're all in place,
briefly insert the subassembly into
the groove in the back panel—without
glue. After the glue in the top rail has
set, repeat the procedure, applying
glue and spacing each block to secure
the splats in the back panel. During
both subassembly stages, temporarily
test fit the back to the side panels to
ensure later realignment.

When the back assembly is dry,
complete the project in the following
sequence: Insert the back panel into
the groove (Photo T). Join the bottom
and front to this subassembly, then
add the second end and lay the chest
on its back. Next, glue and clamp the
entire assembly together (Photo 8)
and check it for square.

Cut the lid panel to size, glue and
elamp the side bands to it and then
add the front and back bands. Install
the hinge and lid support, attach the
standoffs and relieve any sharp cor-
ners with fine sandpaper. Finally, ap-
ply several coats of polyurethane to
finish off the project. ™

1 Tack nall a strip to the back of each
panel. The strip should ride in the miter
gauge groove as the panei Is being cut.

5 Since the splats are 50 small, it's best to
mmmmmumm‘

A ball-bearing bit usually works best.

7 Begin the assembly by Inserting the
back Into an end panel. Next, add the
bottom and front, then the other end.,

2 Glue and clamp each of the edge bands
to the panels. Note that the top edge
band of the end panel Is just slightly long.

& Cut grooves and dadoes In the end
panels with a router. Then tack nail a
block across the ralls to stop the cut.

_L. e ————
[ ] ll’ﬂlﬂ'ﬂ'illplll!lﬂd'wl blocks in
the top rall. After the glue has dried,
repeat the procedure on the back panel.

8 Clamp the chest using fiwve bar or pipe
clamps. Be sure to check the assembly for
square before alliowing the glue to set.
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Homeowners
linic

BY NORMAN BECKER, PE.
Contributing Editor

Cellar Leakage
I have leakage in my cellar where the
concrete-block walls meet the cellar
floor. Oceasionally, water will see
through the cellar floor near the bloc
wills, I've received several quotes on
waterproofing, and they all use clay or
bentonite injected into the ground
around the exterior of the house.
Some of these companies will guar-
antee the work they do. Is this a pood
procedure to follow? I hope to avoid
excavating outside the foundation.
Thank you for any information you
can give me. GEORGE SCHIECK
WYOMISSING, FA

I wouldn't recommend soil injection
with a “waterproofing” material as
a means of coating the foundation
walls to control a water-seepoge con-
dition. To the best of my knowledge,
it rarely works over the long term.
Unless the foundation is exposed,
you wowldn't know if there's any-
thing in the ground preventing full
coverage of the wall. For instance,
there may be wood debris that was
buried by the builder that’s now cou-
ering a portion of the wall. This de-
bris would keep the waterproofing
material from reaching the exterior
foundation surface. Over the years,
the wood will rot, exposing a part of
the foundation wall through which
water can flow. Also, (f water is
seeping into the house through the
floor, waterproofing the walls will
nai correct the condition.

Since you don't want to resolve
this problem by excavating on the
outside, adjacent to the foundation,

SLMP PIT OR ©

CELLAR DRAINAGE SYSTEM

A cellar dralnage system often consists of perforated plpe and gravel. Water drains through

the foundation wall Into the pipe and Is then directed to a sump pit or an outside drain.

you can do it from within your cel-
lar—provided the floor slab isn't in-
tegral with the foundation footings.
It'll involve cutting 1-fi.-deep open-
ings within the floor slab adjacent to
the problem walls, puncturing holes
in the bottom blocks, installing
4-in.-dia. perforated drainpipes and
gravel and then pouring concrete to
match the existing floor.

The drainpipe can discharge into
the sump pit and be pumped out or,
if the topography around the house

is sloped, the drainpipe can be
pitched and run under the founda-
tion to a low point on the exterior,
which provides a free-flowing outlet.

Crawispace Water

The crawlspace under my 6-year-old
home is covered with pea gravel that
has a plastic vapor barrier on top of
it. Throughout most of the year, the
pea gravel is damp. At other times,
small areas of gravel are covered

by at least an inch ul’/\

® DuPont's Corian is a rocklike material
made with acrylic polymer and minerals.
It's sold in sheels and can substitute for
ivory, granite or other substances in craft
and furniture projects.

I you're interested in working with this
varsatile material, DuPont ofers a free
brochure thal has concise and specific in-
formation on how to cut, shape, sand, drill
and fasten Conan, And we do mean spe-
cific information. Approximataly 14 pages
of the 12-page guide are devoted to using
adhesive Also, you learn thal although
you don't need dimmond-tipped tools to

Working With Corian

cut this stuff, it's tough enough to require
carbide blades and power tools with suffi-
cienl amperage. For example, the com-
pany recommends using circular saws of
10-amp or more power.

Caorian is available in 's- and "4-in.
thicknesses and in a variely ol sizes.
Since the material is available in a wide
range of sizes, colors and patterns, it's dif-
ficull to glve an accurate cost per square
fool. For instance, one retailer said that
the material costs from 512 to $24 per sq.
It., depending on thickness and pattemn,
plus $5 shipping.

To get your brochure,
write DuPont Corian,
P.O. Box 80702, Wilm-
ington, DE 19880, or
call (B00) 426-7T426.
You can order, as well
as gel additional
product informétion,
by calling aither of
two toll-free num-
bers: (B00) 724-
4008 or (BOO)
321-6840.

—Roy Berendsohn
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water on top of the vapor barrier.

A certified home inspector has as-
sured me that this is not unusual for a
crawlspace and that I need do nothing
about it because there are no water
marks on the foundation walls and the
floor framing shows no signs of decay.
However, several waterproofing firms
insist that I need to dry up my crawl-
space by installing a perimeter drain
and a sump-pump system: The cost
ranges from $2500 to $8000. What
would you advise? CHARLES MASSEY

INDIANAPOLIS, IN

A crawlspace should be kept rela-
tively dry. Why? Because continu-
ously wet conditions are conducive
to decay fungi, which will cause rot.
The dampness also promotes mold
and mildew and is very inviting to
carpenter ants and termites.

Certainly, installing a sump pump
with perimeter dreins will control
the water condition. However, make
sure that the plastic vapor barrier is
properly installed before going
through the expense of having a
drainage system put in. The plastic
ought to completely caver the gravel,
even along the perimeter of the foun-
dation. Its edges need to be sealed o
the foundation and ils joints should
be taped. If all this is done, the va-
por barrier should prevent excessive
moisture in the crawlspace.

In those areas where water accu-
mulates on top of the vapor barrier,
check to see if the water is seeping
through open or loose vapor-barrier
Joints or through the foundation
well. If water 15 coming through the
walls, check the grade of the ground
adjacent to the house, which should
slope away from all sides of the
foundation. Also monitor the effec-
tiveness of gutters and downspouts.
Furthermore, if the ponded water is
the result of condensation dripping
from the overhead cold-water pipes,

JOURNAL

Cleaning Your
Coffeemaker

® Many an automatic-drip cof-
feemaker has been discarded

APPLIANCE
CARE TIP

when its water flow slowed to a

trickle because of calcium and

mineral deposils in its plumbing. Running vinegar through the machine may
help, but vinegar stinks, works slowly and isn't effective on many combina-
tions of lime and minerals. You might want to consider regular use of a cof-
feemaker cleaner to remove scale. We tried Whink cotfeemaker cleaner and
tound it effective, It contains two scale-fighters: sulfamic acid and hydroxy-
acetic acld. Chemist Moe Taravali, Whink's director of technical services,
says the combination acts :rnarglmlmrrty though scienfists aren't sure why
the two acids are more effective logether than separately. Furthermore,
sulfamic acid has a higher ionization constant than the acetic acid found
in vinegar, Taravati explains that the higher the constant, the more complete
the formation ol ions in the chemical reaction. Acids with a high constant

attack scale more
vigorously than those
with a lower can-
stant, even if lhe
lower-constant acid
is more concentrated
{more acidic). He
adds that sulfamic
acid doesn’l produce
harmful fumes and
is sale 1o use in ap-
pliances. A 10-ounce
botile costs about
$3 at grocery stores
and at appliance-

Contact

repalr shops,
Whink, P.O. Box
230, Eldora, IA

50627, or call (B0D)
247-5102. —A.B.

P L T ey B O TR

you can control this problem with a
dehumidifier.

If you can't maintain a tight seal
in all the vapor-barrier joints and
control water seepage through the
foundation, you will need fo install
perimeter drains and a sump pump.

Tube Skylight
A while agp, I read about a new type
of skylight that resembles a pipe vent

® Smart Hole hmmmpin of a
humerous term replacing a less col-
orful one. In this case, ventilation de-
signers and mmm sometimes
say smar hole instead of fresh-air
inlet or makeup-alir inlet. A smart
hole Is a vent that allows a controlied
amount of fresh air to enter a
sealed energy-efficient building.

not just open a window? That's not
precise enough. Structures that are
very energy efficient exhaust stale

2 2 2 Smart Hole

ndoor air at a controlled rate and
balance ﬂ‘th with ﬂuh outdoor air,

a7th St
cannot be answered mdu'u.lum'.fv i::l:lh'rma
eveel interest will be discussed in the oldum,

on the roof. The fixture looks a lot like
recessed ceiling lights, and 1 reecall
that it acts like a periscope. Even
though small, it gives more light than
the cum’entiunnflﬂky]ight. according
to product claims. Might you tell me
where | can get this item?
JANICE CAFFARY
LAKELAND, FL

The item you're referring to is called
the Sola Tube. It has a curved roof-
mounted reflector, a 10-in.-dia, mir-
rored transfer tube and a prismatic
light diffuser at the bottom of the
tube to spread the light evenly. Sola
Tubes are available in lengths up to
10 ft. and cost about $315 installed,
To find a dealer in your area, con-
tact Sola Tube Co., 5825 Avenida
Encinas, Suite 101, Carlsbad, CA
92008; (800) 77.3-7652. ™

st ask Norman ohout i, Send sour guestion fo
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Glass
Replacement

Step-by-step tips for
painless window repair.

BY ROSARIO CAPOTOSTO,
Contributing Editor

PM lllustrations by

George Retseck

® [f you've never had a broken win-
dow, don't worry—you will. Seoner or
later, this minor household mishap
strikes every homeowner. And, unless
yvou've replaced broken glass before,
the chore might seen intimidating,

Like many other jobs, though, re-
pairing broken glass is simply a mat-
ter of following a few basic proce-
dures. And, you'll find everything you
need at your corner hardware store,

The following techniques cover
most of the window types found in
homes: single-glazed wood sash, insu-
lated double-glazed wood gash and
steel-casement and sliding aluminum
sash windows,

Very often, the glass must be re-
placed from the exterior side of the
window. If your job is within easy
reach, you can replace the glass with
the window in place. However, for
hard-to-reach windows, it's safer to
remove the entire sash,

Single-Glazed
Wood Sash
For this, the standard window in most
homes, the glass must be replaced on
the exterior side.

If the pane is merely cracked, start

the job by removing the putty or
glazing compound. But if the is
broken, be sure to wear gog and
heavy-duty gloves and remove the
shm‘f?s carefully (Fig. 1). If standard
putty was used, it'll probably be rock
hard. Soften the putty with a heat gun
set at a low temperature. Keep the

gun moving to avoid scorching the
wood or cracking any of the adjacent
panes (Fig. 2).

Then, remove the softened putty
with a putty knife (Fig. 3). When the
wood frame is relatively clean, use
needle-nose pliers to pull out the old
glazier's points.

\ "

=) i i

==
Pt
" g ¥ L

ES, o

1 First. remove all broken glass from the
sash. Note: Wear heavy-duty work gloves
and safety goggles for protection.

-

& I the old putty Is hard and thus difficult
to remove, you can soften It by gentle
heating with a hair dryer or heat gun.

B Use a putty knife to clean out the old
purtty or glazing compound. Be careful to
avoid cutting Into the wood frame.

Lt LI e L L L L L R



After the putty, points and remain-
ing chips of glass have been removed,
serape the sash down to bare wood
with a chisel held perpendicularly to
the wood surface (Fig. 4).

Next, seal the bare wood with lin-
geed oil, thinned exterior house paint
or primer (Fig. 5). Allow this coat to
dry completely. Then, to determine
the exact size of the replacement
pane, measure the opening and sub-
tract % in. from each dimension.

While hardware stores will usually
cut glass to size, you can also do the
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Jjob yourself. First, place the glass on
a firm surface padded with cardboard
or newspaper. Use a felt-tipped pen to
make the cutting-line marks on the
glass. Then, lubricate the cutting
wheel of the glasscutter with kero-
sene or a light spray lubricant. Align a
straightedge with the cutting line.
Hold the cutter between your index
and middle fingers, backed by your
thumb. Place the cutter wheel about
% in. from the far edge of the glass
and draw the cutter toward you in a
single, firm stroke (Fig. 6). Place a

dowel under the score line and press
down on the glass in order to make a
clean break (Fig. 7).

Once the glass has been cut, apply a
thin bead of glazing compound along
the inside face of the sash rabbet to
provide a cushion and seal for the
glass (Fig. 8). Smooth the compound
with a putty knife and press the glass
firmly into the opening (Fig. 9).

Next, install glazier's points against
the glass. Use two of them per side
for a small window and every 6 in. for
a large pane. Press the points into
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& After the glazier's polnts have been
removed, scrape the sash down to bare
wood by using a vertically held chisel.

§ Coat the bare wood with linseed oll,
thinned exterior house paint or primer to
seal It. Then, let the sealer coat dry.

& Use a stralghtedge and glasscutter to
cut the glass. Lubricate the cutter wheel
and score the glass with only one pass.

compound
around the Inside face of the sash rabbet
to both cushion and seal the glass.

® Place the new pane of glass In position
and then press It evenly all around In
order to achleve a tght, gap-free seal.

]
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10 Using the tip of a putty knife, position
the glazier's points agalnst the glass and
then press them into the wood.

11 Glazing compound |5 much easier to
work with than putty. Shape It Into a
rope by ralling It between your palms.

12 Apply the rolled-out glazing com-
pound over the glazier's points and press
It firmly against both the glass and sash.



the wood with a putty knife (Fig. 10).

Roll some of the compound be-
tween your palms to form a rope
shape approximately % in. in diame-
ter (Fig. 11). Lay the compound along
the edges of the pane and press it
firmly in place with your thumb (Fig.
12). Smooth the compound with a put-
ty knife. Hold the knife at an angle
and draw it along the compound to
form a neat, triangular bead (Fig. 13).

Let the compound cure for about
one week before painting it. Allow the
paint to overlap the glass pane by
about '% in.—this will provide a good
seal between the compound and the
glass (Fig. 14).

13 Hold the putty knife at an angle as
you draw It across the compound to
create a neat, trlangular 45" bevel.

14 Let the compound cure for about one
week before painting. Extend the paint
onto the glass to further seal the joint.

Double-Glazed
Wood Sash
A double-glazed pane is typically a
factory-sealed unit that consists of
two panes separated by a metal spae-
er. If the pane is installed with com-
pound, replace it by using the tech-
niques deseribed for single-glazed
windows. However, the replacement
double-glazed pane must be obtained
from the window manufacturer.

If your window panes aren't bed-
ded with compound, chances are
they're held in place with wood strips

that are nailed or stapled to the inside
of the sash.

Begin by prying away the wood
strips with a putty knife (Fig. 15).
Avoid damaging the strips—you'll
want to use them again.

After the strips have been removed,
use a utility knife to cut between the
glass and the silicone caulk that seals
the glass on the outside of the window.
Have a helper stand inside to catch the
glass as it falls from the sash (Fig. 16).
Then, with a utility knife or chisel,
serape away the old silicone (Fig. 17).

To install a new pane, first place a
Y4-in. bead of nonlatex, nonacrylic sili-
cone sealant around the face of the
sash rabbet (Fig. 18). Push the glass
in place with equal pressure all
around so that the silicone squeezes
out around the edges (Fig. 19).

Install and nail the wood retaining
strips, making sure not to nail too
close to the glass. Use a piece of card-
board to protect the glass (Fig. 20).
Next, trim any excess silicone with a
utility knife, leaving a '4-in. bead
around the perimeter.

15 Use a putty knife to pry out the
wood strips that hold the double pane.
Be careful not to damage the wood.

e

16 Afver cutting the seal between pane
and wood, press glass away from the
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18 Begin Installing the new double-

glared pane by applying a fresh bead of
sllicone sealant around the wood frame.

frame. Helper Inside catches the pane.

=
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19 Press the new pane Into the sash.
Apply even pressure to seat It firmly and
allow excess sllicone to squeeze out.

! ..-'

17 With a chisel, scrape any remaining
sealant from the frame. Hold the tool so

X0 To renall the wood strips. place
cardboard agalnst the glass for protec-
tlon and then slide the hammer along.
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septic
Helper
works

to prevent septic tank and cesspool
problems and saves you $S$$$!

FINALLY...
SEPTIC MAINTENANCE
MADE EASY

CUT DOWN: e e

costly expenses * clogged drains » offensive odors

1 00 /0 Slow drainage can set in and

become a constant problem.
M Now there is a product
available that will help maintain your system and also
help it reach maximum efficiency. SEPTIC-HELPER goes
to work in your system, activates the bacteria and begins
to change organic solids into liquids. Let SEPTIC-
HELPER work to keep your septic system trouble free.

Septic Tanks/Cesspools can
eventually clog up, back up
and become malodorous.

A beneficial bacteria additive
that is safe and easy to use

For More Information Call Toll Free

1-800-544-4074
OR Fill Out Coupon
Keep your septic tank and

cesspool in great shape.
Use SEPTIC HELPER!

How many seplic tanks/cesspools?

Mail in coupon to;
ne Products -
P.O. Box 521 Larchmont, NY 10538
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DRAIN BEFORE/AFTER

A drain pipe loses SEPTIC HELPER helps

part of its diameter fo restore the pipe to

in 5 years doe b original after o fow

arganit build-up. maonths of tregtment.
I am interested in more information on :
SEPTIC HELPER :
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Address 1
Town State I
Zip Tal\ = :
]
i
i




Steel-Casement Window
If you're replacing glass of a vintage
metal sash in which the pane is set in
compound or putty, the procedure is
the same as the one described for the
single-glazed wood sash. However, in-
stead of glazier's points, you'll find
spring clips holding the pane in place.
First, remove all broken glass, chip

JOURNAL

out the putty or compound, and then
carefully pull out the spring clips with
a serewdriver or pliers. Usze sand-
paper to clean away any rust or loose
paint on the frame (Fig. 21).

Cover bare spots with metal primer,
followed by a coat of paint. When the
paint is dry, lay a cushion bed of com-
pound along the frame, then position

the new pane in place. Press the pane
gently and uniformly until the eom-
pound squeezes out evenly to the edge
of the frame (Fig. 22).

Insert spring elips into the holes in
the sash to secure the glass (Fig. 23).
Then, pack compound evenly around
the frame and bevel it to a triangular

bead with a putty knife.

/- .

21 After removing broken glass, putty
and clips. use sandpaper Lo remove rust
on the metal frame. Prime bare spots.

22 Lay a thin bead of compound around
the frame and Insert the glass. Press the
glass firmly Into the compound,

23 Insert the spring clips into holes in the
sash. Then, apply and trim the compound
as described for wood sashes.

Sliding Aluminum Sash

In the most common type of alu-
minum sash, the glass is held in place
with a bead of cement and a vinyl
spline. To replace the pane, first lift

the sash out of the window frame,
then pry out the spline using a knife
to get a start at the corner (Fig. 24).
If the pane remains cemented to
the frame, wrap some newspaper

around the sash and gently tap to
break the glass free (Fig. 25). Use a
sharp chisel and an abrasive pad to
remove all traces of eement and thor-

AT,

oughly clean the sash (Fig. 26).
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&4 Pull the vinyl sealing spline from
aluminum sash. Insert a knife at one

&5 If the glass Isn't free, wrap the sash
with newspaper and gently tap around
the perimeter to break the cement seal.

comer In order to pry up end of spline.

.

ZT Apply a thin bead of cement around
the ledge of the window frame. Then, lay
the glass in place and press to seatl.

2B Replace the vinyl spline by pressing
with a small bloeck of wood. Be sure to
milter ends af new spline to fit corners.

Z& Use a chisel to scrape off any traces of
the old cement. Then, finish cleaning the
surface with an abrasive pad.

Buy or cut a piece of glass that's
the same thickness as the original.
Cut the glass about '4s in. less than
the opening. If you need to replace
brittle or damaged spline, bring a
sample of it to the hardware store so
that you can match the size and cross
section of the new spline with the
original that you removed.

Apply a thin bead of Duco house-
hold cement to the frame, then lay in
the glass (Fig. 27). To replace the four
spline pieces, start at one corner and
press the spline in with your thumb,
Then, use a % x 2 x 8-in. strip of ply-
wood to work the spline under the lip
of the frame (Fig. 28). ™



NEW PRODUCTS

Fresh Paint

The latest paint and painting products.

BY ROY BERENDSOHN,
Assistant Home Improvernent Editor

Nice And Clean

Accolade interior flat enamel is an acrylic wall paint so tough
and nonporous that you can completely clean any household
stain from it, claims

manufacturer Pratt
& Lambert. The
product is suitable
for painting walls,
trim and doars. It
provides the
substance and
smoothness of an
enamel but without
the sheen. How is
this possible? Be-
cause Accolade is
formulated with a
high perecentage of
both pigment and
105 acrylic binder.
It's available in 1000
’ b colors. A gallon
I M costs about $32 at
b ' paint and hardware

IN =niAMEL s stores. For more
. TERIOR FLAT ENAME rg information, write
B UM ACRYIC LATEX

Customer Service,
Pratt & Lambert
Architectural Finish-
es, P.O. Bax 22, BufTalo,

NY 14240, or call (R00) 289-TT28.

Good

Match

Geocel’s Stain Match
sgalant is available in
24 shades to match
Olympic's most popu-
lar stain colors. Not
only does it stick to
wood, aluminum, vinyl
and masonry, but
paint and stain will
also adhere to it, the
company says. When
you're done caulking,
it comes off vour
hands and tools with
water. A 10-ounce tube
costs about &3 at hard-
ware stores and home
centers, Write Geocel
Corp., P.0O. Box 398,
Elkhart, IN 46615.

© MINWAX

Better All The Time

Paolyurethane is valued because it resists wear and water,
and Minwax goes one step further by introducing one that
you ean wipe on with a soft cloth, thus eliminating brush
marks and sags. The finish dries in 3 hours and can be a
plied in a single, thin coat or multiple coats to provide
greater depth and protection. It's available as a gloss or
satin finish in pints or quarts (about $8 and $11, respective-
ly) at hardware stores and home centers. Write Minwax,
50 Chestnut Ridge Rd., Suite 201, Montvale, N.J 07645.

Scraping By
Anybody who has ever painted a house with
divided-lite windows can appreciate this
heavy-duty glass seraper. The sample we
tested is comfortably shaped, and it has a
precise smooth-sliding thumb-lateh, Another
feature that makes it easy to use is its offset
blade, which tilts down 5°. Tipping the
blade at an angle helps it lift paint better,
the manufacturer says. The Delta heavy-
duty glass scraper costs about $2.50 at
most hardware and paint stores and
at home centers. Write Hyde Tools, 54
Eastford Rd., Southbridge, MA 01550,



Best Of Both

For years, water-borne polyurethane paints were specialty industrial
products. Now, Red Devil says homeowners can have hoth the gloss and
wear-resistance of oil-based paints in a water-based coating when they buy
Duratex enamel, a water-borne polyurethane. This interior/exterior prod-
uct offers high cleanability and weather resistance because it contains 20%
more binder than comparable products on the market, says the company:.
It's available in a wide range of colors in half-pint and quart sizes. Scarlet,
white and black can be purchased in gallon sizes. A halfl pint costs about
$4.50, a quart costs about $11 and a gallon, $35. It's sold at home centers
and hardware stores. Write Thompson & Formby, 825 Crossover Rd.,
Bldg. C, Suite 240, Memphis, TN 38117, or call (800) 367-6297.

Friend Or Faux?

Recent years have seen an
explosion of interest in

faux finishing methods
that make painted sur- |

faces look like marble,

wood burl or other exot-
ic materials. Zinsser in-
troduces a glazing liquid

that, it says, should help

Our Steel Framed Homes offer Lasting Value with: even novices achieve im-
« 9" (R:30) Insultion for BIG Energy Sovings pressive resuta. 1S SRR
« Unached Prtecion fom tigh Wind,Fie st 5 cr allyd variety, 15 ok
Temites, Heavy Snows and Earthquokes ther mixed with latex or
# Americor-Mode Steel (over 66% Recyded) alkyd paint or applied by itself with a

100 Standord Models or Custom Designs brush, sponge or rag. The material is
$ L0 heavy bodied and can be used on ver-

# Sirogh Wﬁfw Tﬁﬁ IWE-I::;]HUI e ot BT g : tical surfaces because it won't run.

or (reep, won o e T e | | And it sets slowly, which provides
# (Open, Cleorspon Interiors and much more ' enough time to work the finigh, the
manufacturer says, A quart of Blend

DISTRIBUTORS WANTED Exiendr, s omprion product

creases the versatility and working
@ loin the 19-Yeor Industry Leader time even further. A 22-ounce bottle
# Homes in 50 States, 29 Couniries

;::t;:tas $5. Both are mlﬂ at illzualim‘t and
: wiare stores as well as home cen-
# Simple, Bol-Together Construction ters. Write William Zinsser, 173 Bel-
# Low, Refundoble lnvestment mont Dr., Somerset, N.J 08875,

Hands-on Construction Training i =
P D R GLE!

HEND & GLAZL

IT/ Call I"nd#r to Order a FREE Info Packet or a 59.95 VIDEO:
|
|




An Abrasive Nature

Paint- and varnish-covered surfaces are
notoriously difficult to sand because
these finishes clog the sandpaper. To
solve this problem, Norton offers a
product consisting of aluminum oxide
abrasive material bonded to a commer-
cial-weight paper. The abrasive is spe-
cially coated to help it resist clogging,

Hit The Deck

Okay, you've just
washed and scrubbed
your deck, now what?
Thompson's says your
next step should be to
seal it with a deck fin-
ish. Its Wood Protec-
tor Deck Finish has a

PREMIUM . ’
Norton says, adding that the paper will
S ght firh S last twice as long as conventional sand-
and#me paper in this application. A pack of five
kg 9 x 11-in. sheets costs about $4. To sand
Ca i { curved surfaces, consider Norton's hand-

i sanding tool. It consists of a flexible 5-in.-

i dia. pad on which you mount an adhesive-

backed sandpaper disc. The pad and one
disc cost about $7, Both the sandpaper
and dise are sold separately at home cen-
ters and hardware stores. Write to the

mildewcide, ultraviolet
absorption agents and fade-resistant
pigments. Apply it with a brush or
roller and then clean up the tools with
soap and water. The company says
that by the time you've got your tools
washed and put away, the finish
should be dry (about 2 hours). One
gallon will cover about 250 sq. ft. of
smooth deck lumber or about 100 ft. of
rough-sawn lumber. It can also be
used on new pressure-treated lumber,
redwood and cedar. One coat should
provide sufficient protection, the com-
pany says, though you can use two if
you think it's necessary. A gallon costs
ahbout $17 and is sold at home centers
and hardware stores. Write Thomp-
son & Formby Ine., 825 Crossover

5 SHEETE R a il i
NETHPAG
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Norton Co., 1 New Bond St., P.0. Box Ln., Bldg. C, No. 240, Memphis, TN
15008, Worcester, MA 01615,

38117, or call (800) 367-6297.

THIS OPENER REQUIRES
VERY LITTLE MAINTENANCE.

DITTO.

Introducing the Stanley Workhorse™

Screw Drive Garage Door Opener.

It requires no maintenance for a minimum of ten years.* Yet
it's so durable and dependable that you can count on it all
that time for smooth, quiet operation even in the most
extreme temperatures. On top of that, we designed the
Workhorse with six built-in safety features to provide you
with greater peace of mind. (Which is something the opener
on the left doesn't even come close to offering).

STANLEY
Balps you do things right!

* Aadddivionad lubmestion maey be reguired hased on an evensge of 1% open and chese cycles per day

For more information, call
anytime. 1-800-Y-STANLEY
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Carpet Insurance

Carpet and paint spatters don't mix well, You can cover your carpet
with this 21-in.-wide plastic runner. It comes in a 50-ft. roll and adheres
with a self-stick backing, According to 3M, it won't leave adhesive
residue on the carpet. It costs §15 at home centers.

The company expands its paint-stripper line with an extra-strength
product that doesn't contain methylene chloride, yet removes tough
coatings like polyurethane. The Premium Paint Stripper has low
amounts of methylene chloride and is fast acting. A gallon of Extra-
Strength Paint and Varnish Remover costs $16 and the Premium Paint
Stripper is $22 at home centers. For more information, write 3M DIY,
515-3N-02, St. Paul, MN 55144, or call (800) 854-4266.

PRECISION

TARGET RIFLES

Pietured here kel 1o righe
Huger Mo -V
H'.I.cl\.l ERATE Mark 1) |Jr¢r|

Ruger KT7/EIVH 22 Homel®
Riger K77 1IN MBS
22 Magnum, and Ruger

K7/ LN RS Ling Rl

Ruger's nich selecnion of precision rifles is
unparalleled in design, quality and materials

These Ruger KM77 Mark Il bolr-action rilles [enture
an ideal manng of Lll'{"HIjJI'IEI:' stainless steel actions
with heavy hammer-lorged stainless steel barrels
precisely inleted into sturdy resin-lilled laminated
harcwood stocks

The Ruger Na 1 features the nme-proven lalling-block
actton with a heavy chrome-molybdenum  hamimer
lorped steel barrel Ditted tooa select, satin linish American
walnut stock

Ruger precision shooting rifles — beautiful to behold. a joy to handle, superbly
accurate for all long-range target shooting

Ruger Precision rifles are available in the following calibers: 22LR, 22 Magnum,
22 Horner, 223, 22 PPC, 22--250, 220 Swilt, 6mm Rem., dmm PPC, 243 Win,
1506, 308

Suggested retail prices rom $499 1o $665. *Scope not included
InstrEtion manuals (or sl Buger Dieexrms are availshile (ree ujfE FeCjisest

File ass L il v el

Spurm, Buper. & Company, [nc

i mll; Lag o b

@ RUGER

Virms Makers lor Responsible Sportsimen

Mighty Interesting
This iz one of the most interesting
paint products we've seen recently.
It's a multicolored paint system that's
designed to be as easy to apply as any
aint. It's available in 18 multicolored
lends. You take one of these blends
and mix it with a clearcoat. The blend-
ed paint is suspended and dispersed
in the clearcoat. Apply the coating
with special rollers. The clearcoat
costs about $24 a gallon, the multi-
colored blends cost about $20 each and
the rollers, from $1 to $3. The blends
and clearcoat are water based, low
odor and durable enough to withstand
repeated cleanings, the manufacturer
says. Called the Spectura line, it's sold
at paint stores. Write SPI, 400 Char-
ter Way, North Billerica, MA 01862,
or call (800) 729-7656.




Make Hanging Wallpaper Easy

Custom Buill:lingg F?ﬂduct's ﬁea is to take the mess out of hanging
prepasted wall coverings. To accomplish this, it introduced the Wallpaper
Pal, a $25 device sold at home centers. Step one: Insert the roll of wall-
paper in the device. Step two: Feed the covering through the dispenser.
As the Fﬂﬁer is pulled through, a cartridge in the dispenser spreads an ac-
tivator adhesive in a side-to-side motion, eliminating dry spots or adhesive
globs. Step three: Cut the covering to length, and apply it. Each Wallpaper
Pal can apply adhesive to four to five bolts of wall covering. A smaller
version, the Border Buddy ($15), is also available for hanging wallpaper
border. Replacement cartridges cost $5. For more information, write Cus-
tom Building Products, 13001 Seal Beach Bivd., Seal Beach, CA 90740,

Thi il tot i e i
a paint can and serw]::aﬂ a wipe-off IS Your Water S afe p

edge as well as a brush rest. But

its versatility doesn't stop there. Take FACT: 43% of all public water systems
it off the can and use it to serape ex- violate federal health standarnds.

cess paint from a roller or to press (Natural Resources Defense Council)
masking tape against wood trim, FACT: 560,000 American children

Called the Brush Buddy, it costs
about $2.50 through home-product
catalogs or from Sugrue Products,
4401 Ravenswood, Third
Floor, Chieago, 11, GOG40,

suffer learming disabilines due 1o lead
in drinking water. (IS E.PA.)

FACT: 680,10 adule males have high 1.
blood pressure due to excessive levels [
of lead in drinking water. (LI!S EPA.J

FACT: Dinnkang chlornaed water nuay
as much as double the risk of certain

A
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ASPHALT SEALIN

e

Black Out

Before you get out the squeegee and
coal tar to seal your driveway, consid-
er this product—an acrylic latex as-
phalt sealer that cleans up with soap
and water and is thin enough to be ap-
plied with a garden sprayer, savs its
manufacturer. The company claims
that 1 gallon will cover 300 sq. ft. of
asphalt in good condition and some-
what less if the pavement is in poor
shape. A 1-gallon container costs
about $14 and a 2'%-gallon container,
$29, It's sold at hardware stores and
home centers. Write Bossworks, 4510
W. 7T7th St., Suite 329, Minneapolis,
MN 55435, or call (800) 933-8043,

cancers. {Nattomal Canver Institnre)

Safe dnukmq water is essential
to your family’s health,

The Water Doctor In-Home
Treatment System gives

you bottled water quality at
a fraction of the cost.

* Reduces unhealthy contaminants

like lead and chlorine.

LT * Laboratory tested and certified”
Complete Kit for casy . Eaﬁ}' Installation
do-ityounellinallaion— « 1 Year Warranty on filter cartridge

3 Z f " | o
¥ Lesbng Dadependent Leharatory tested effectmr Bog amaer 0000 gallawm

\ \ Thousands sold retail for $119.

3_ -
Pp— ‘ Buy Factory Direct and Save!
1 Deluxe 2 4 Complete Kit s 95 -+ l{l- 55 Uincomnditanpal
ik -rounted T Ty ity 6 9 dhppits sl Mumsey Mack
oo i [ETIE TR . Rl Unarames
Theved wiaker
2 Safl-taggerg corvecior 0 cobd water ke Menton this ad and receive
31 yr guaramesd fiter carindge 50% off coupons for first 3 replacement cartridges.

4 Mounting brackst and waler Ima

E {Hegulary 40 each, only 200 with coupaoi)

To order call 1-800-3460-7417 or send check ar Money Order to;
encan Health Salutvans, BO 1 West Freeway, Suile 715 Grond Prairis, TX 75051




A Rapid Clip

The next time you have to repair a big hole in a dry-
wall surface, consider these clips. Here's how they
work: Cut the hole into a square and place one clip
% on each side. Drive a drywall screw into each elip
and cut a piece of drywall to fit the cavity. Serew
the dr:malp | to the clips, then snap off the piece of
the clips that projects on the outside. Apply tape
and taping compound. A package of six clips costs $3
at home centers and other building-supply houses.
For more information, write USG Corp., P.O. Box
721, Chicago, 1L 60680,

Introduing Uitrasharp™ by PMesplogs. The meduior sharpeming rrotem. Simply
ilide moduler wnte the pewerel moter it end Lhrpen chiiels ond ploms bloder
= kenives and jeissary - high ipood snd meseary drill bits. The heer of the
Ultrathary is tive prwertul meter unit, Complete with 113" sluminivm caide
grinding whasl, it imsoth-rumning mduction meter rumi ot 2400 rpes,

Fewerhal aniwgral

wagnai halpy Dm zﬂ"!

:‘;m ks biace Has this ever happened to you? The
8 g chieh i dropcloth moves away from the wall
and piane blsden Aduratie or trim and, oops, there goes your
.k g e nice clean paint job., Daubert's solu-
giindeng angle tion is a 5-mil-thick poly dropeloth
m Fholls iy with a pretaped edge that comes
- R wrapped around a cardboard core.
_——a Simply unwrap it and press it in place.
. The company says it's sticky enough
:m "--“%.\ R to hold securely but, if necessary, ran
somsos B R g s be peeled back and reapplied to posi-
l'iurp:‘r:ﬂh = " tion it just :ti'lght. It comes in guur
g e i s sizes. A medium-size 24-in.-wide x
:.,.,...d,..,,...n .:...;J:.:: : 100-ft.-long dropeloth costs 36.25 at
o el paint stores, home centers and hard-
-:-'EF ware stores. Write Daubert Coated
_——r Products, 1 Westbrook Corporate
FOR iGN ok g tha o Center, Westchester, 1L 60154.

ol el il

wee | | Wipe Out

T80 Yousar venue. Lokewood STHEL

; 8 Shaepem il s ‘b 1| This waterless hand-
UltraSharp® =~ 7 || i el s s
ek wipe oil and latex paint

= e | | from your hands without

AN EXPERT IN EVERYBOX ——-

bk leaving a residue. After
you're done with the
wiper, use it to wipe paint

Tha liteyThmy | ladels rorw pui i remighie bum Homs: (e
Dwpartiwst bigrin ovl pood Nardwars oufity Moo o for UL By Plaghug

ror

PaNLL BITS off tool handles. It con-
N Rasharpem fungsion sists of a perforated plas-
st masaney gl tic-fiber sheet with abra-
e g sive fibers bonded to it.
B0 g Silom carbede It's impregnated with liguid hand
s s tionotggizand cleaner that contains an antibacterial
—— agent. The towels also remove asphalt,

grease, ink, wax and grass stains, ae-
CALL NOW FOR YOUR FREE ULTRASHARP PREVIEW VIDEO cording to the manufacturer. A buck-

et of 30 towels costs §13 at automotive
supply stores. To locate a distributor
in vour area, write Dymon, 3401
K.ma 15 Ave., Kansas City, KS 06106,

et BT L L il
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A Place For Everything -
Keeping tools accessible as you work ;
on a ladder can be a problem, espe- Editorial Indexes
cially when you try to do repair and
paint work at the same tiIII:"IE. The from 1976 101994

Tool/Paint Docker gives you plenty of
space to put your tools so you won't

get worn out $oing up and down the

ladder. The 12%-in.-wide x 16-in.-long -
tray is molded of rigid plastic and will e IIl “
hold up to 24 pounds of gear and ]

paint. It is easily installed on the side

of a folding step or extension ladder,
using the bolt-on wingnut bracket Expand the usefulness of
that's included. It costs about $11 at your PC for the home office
hardware stores and home centers. "“ and for the whole family!
Write Better Tools Ine., 206 River
Ridge Circle, Burnsville, MN 55337, Mow you can easily create and output
or call (800) T98-665T. great-looking labels for every purpose
; To organize things around the kitchen,
: Are you searching the shop, the playroom and the office.
fora particular Popular DOS and Windows compatibility means
Mechanics article? you can print from stored lists and
Let our yearly indexes make POSTNET barcoded addresses and
it easier to find. Eyer},r article create custom labeds using all the fonts
published in the magazine is and graphics your PC can hold! Come
referenced here— and learn more about Smith Corona's
automotive, boating, remarkable “label enablers” today!
electronics, home improve-

ment, outdoors, photo-
graphy. science and more.
Thousands of entries
cross-referenced.

All years available from 1976
on. Price for each index is
$4.95, plus 51.95 for postage
and handling. Order by year.

If this summer finds you with a big 1976 1983 1990
construction or remodeling job, maybe
you should consider contractor-size 1977 1704 i o -
tools. Powered by four C batteries, the 1978 1985 1992 na—

| Wagner PowRCaulk 720 can apply

' caulk or construction adhesive at a i e A The Smith Corona PC Label Printers
rate of 25 ft. per minute at high speed 1980 1987 1994 Available in 1.0 & 2.0 models
and 12 fpm at low EPEEd. The gun has 1981 1988 -

an automatie reverse feature to pre-

vent excess flow when you stop caulk- 1982 1989 S M IT I*
ing. The gun will pump 30 10}%-ounce

tubes of caulk before it needs new Send to: D
batteries, the company says. It costs Popular Mechanics R N h

about $50. If you've got a paint job on Reader Information Services Dept.

%11:':1;.13]'{2 f“ﬁle' ;ri:u might cunsihd_e}ll' 224 West 57th Street Now Available at

I8 =Np airless sprayer, whic New York, NY 10019

can apply 2 gallon of paint per min- Ofﬁc'a De-pot.

ute. The 700 tool comes with 25 ft. of Please make check or money order d Oﬁ' “ x
Yi-in.-dia. hoze. Both are sold at home @:ﬁﬁf.mﬂr %’;ﬁ an icemax
centers. Contact Wagner Spray Tech and address. you For more infeamation weite s

Corp., P.0. Box 9362, Minneapolis, Sl oo, Dugt P, €5 Loouw A el Givatn CT 0000

MN 55440, or call (800) 328-8251. ™™




Working on
construction sites
or simply puttering

around the house, your feet are your foundation.
If they hurt, your work suffers. So protect your feet
with Georgia Workboots, the only footwear with
our exclusive combination of Suspension System®
and patent-pending Comfort Core® technologies.
The Suspension System outsole works like dozens
'N?_rﬂ- WHI tiny shock-absorbing pads,
5 .I _‘ ¢ 4 - moving |r1clepfndﬂ'ﬂt]}’ to

reduce bruises while YIOLL Wi k.

The Comfort
Core insole cushions

your feet with air-circulating inserts
that make staying on your feet a
breeze. The story about how s
we spent years developing

"

the most comfortable work-
boots is now in a free brochure. Send for your copy.
Just call 1-800-251-3388, ask for Advertising
and get the name of the Georgia Boot retailer

nearest you. w Boot*




CAR CLINIC

BY MIKE ALLEN.,
Associate Automotive Editor

Double Reverse
How do I find a brake line that will
fit on a dune buggy [ bought? 1 need
one that has a different fitting on one
end than the other, and the guys
at the auto parts store all look at
me like I'm from Neptune. They've
never seen one. They tried to sell me
an adapter, but it means using two
separate brake lines connected by
the adapter.
JOHN THOMAS
TOLTEC, A¥

Your dune buggy probably uses an
American-style reverse flare on
the master cylinder end to match
an aftermarket master cylinder.
The other end is undoubtedly a
metric bubble flare to match the
stock VW brakes.

The first step is to rent or buy o
flaring tool. Also get a metric brake
line more than twice the length
you 'll need—you'll cut it in half and
have a spare. 1 recommend practic-
ing a couple of times on short pieces
of scrap before trying this on the real
thing. You'll also need to salvage the
old American line's steel fitting, or
you could buy a short American line
and use one of the new fittings.

Cut the new metric line to length.
A tubing cutter is preferred, but o
hacksaw will work if you leave a
clean cut, First, slide the fitting over
the line (making sure you slide it on
the right way). Now, clamp the line
info the flaring tool. Carefully flare
the end of the line,

Loosen the line in the tool and
push it up. Using the extra reverse-
flare die, invert the flare on the end
of the line so the metal flares back
in. Now, remove the extra die and
flare again, doubling the thickness
of the metal at the end of the line.

Feeling Flush

I just bought a used motorhome. As 1
was tuning it up last weekend, 1 in-
advertently added about 2 ounces of
brake fluid to what [ thought was

the master-cylinder

i reservoir, | realized

a few days later that it

was really the power-steering fluid
pump reservoir. What should 1 do

now? K. GERARDI

OCEANSIDE, CA

Power-steering fluid is mineral-
based. Brake fluid is a mixture of
several alcohols, mostly glycols. They
most assuredly are not compatible.
The alcohols will degrade the rubber
seals and hoses—in a hurry,

Go to the discount store's auio
parts department and buy a gallon
of the correct power-steering flutd
for your mutarfame—mday. As soon

Gl
&

as you get home, put a drain pan
under the pump and disconnect
the return hose—it’s the one with a
hose elamp (the high-pressure side
uses a hydraulic fitting). When the
fluid stops draining, start the en-
gine and let it run for a few seconds
in order to pump the rest of the fluid
from the steering box.

Next, reconnect the hose and fill
the reservoir with power-steering
fluid. Jack up the front until the
wheels clear the ground. Start
the engine, and turn the steering
wheel back and forth from lock to
lock 20 times to clear the air out of
the system. Repeat this drain, fill
and turn procedure three times.



Whining Over Nothing
Several years ago, | replaced the auto
transmission in my Grand Am after
finding evidence of water in the trans-
mission fluid. The water came from a
failed transmisgion eooler in the radi-
ator, so after replacing the tranny 1
heoked up an aftermarket cooler, hy-
passing the stock cooler in the radia-
tor altogether.

Now, after taking the car into my
mechanic because of a whine in the
transmission, [ find evidence of water
in the ATF again. He changed the
fluid in the tranny, but the remaining
fluid in the torque converter is still
contaminated. What should 1 do?

G.N.
NEW YORK, NY

The first transmission problem
wasn't caused by water in the
ATF—it was caused by coolant in
the ATF that was leaking into the
fransmission cooler lines where they
flow through the car's radiator,
When you bypassed the stock cool-
er, you also bypassed an important
pari of its purpose: to warm up the
transmission in cold weather. The
warm coolant flowing around the

| be stronger than
| the originals.

CAR CARE

A Sticky Situation

® Therae are few things more annoying than bolt-
ing something together late at night and havin
that last fastener go soft as you take up the iimﬁ m
bit of torque. There you are with stripped threads, | TlF

and no room to lap the hole for the next larger boit. ! .

Don't panic. Next tima you're in the auto parts store, pick up a Heli-Coll kit
for the more common sizes of fastenars on your car

Start by running the correct size drill bit down the stripped hole—carefully. |
| usually use a manual tap handle rather than a power drill—you're not really
removing more than the tops of the stripped threads. Now run the special
Heli-Coil tap into the hole. This tap is exactly the right size for the stainless-
steel coll. Don't substitute, Blow oul the chips.

Now thread a Heli-Coil over the installation tool. The coil has a tab at
its bottom that
the tool picks up,
This draws the
coil into the tap-
ped threads from
the bottom. It ax-
pands as the tool
is removed, and
you can break
off the tab with
a small screw-
driver. The naw
threads should

-'grﬁ#rfrrrﬁ{r'
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ANYONE CAN PROMISE

NEVER TO LEAVE YOU FLAT. ’?6‘

l. "'4.

}"

WE GUARANTEE IT.

A flat tire can happen to you or someone you love
at anytime. On the way to an appointment. In the
middle of the night. On a dark, lonely road.

At times like these, you need Puncture Seal” The
only instant tire repair with a Roadside Guarantee’,
The only instant tire repair that won't leave you flat.

Puncture Seal inflates a flat in seconds. So you're
back on the road in seconds. It's safe and easy to use,

Keep a can of Puncture Seal in the trunk of all your
cars. When it comes to keeping you and your loved
ones safe and secure, you have our guarantee on iL.

DON'T LET SOMEONE YOU LOVE DRIVE WITHOUT IT.
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cooler in the radiator will quickly
raise the ATF temperature to its nor-
mal range.

The water you're seeing in the
tranny now is condensation, which
normally will boil out of the trans-
mission every time it's warmed up
and driven around for a half-hour
or so. Replace your radiator—or re-
pair the trans cooler in it—and your
condensation problems will go away.

Others who suspect problems with
water or coolant in their transmis-
sion should send some of the ATF
to an engine-analysis lab, which
typieally costs $15 to $20. Leaking
coolant will be spotted eastly by the
oil analysis.

Gone Fishin’
I tow a small boat that has an electric
trolling motor. Can | recharge the
battery with a cigarette-lighter plug
connected to my car's dashboard-
lighter socket? Will this damage the
electrical system or the battery?
TOM SCOTT
VALLEY STREAM, NY

Yes, you can charge the battery that
way. But I don't recommend it. If
the battery is really dead, you stand

CAR CARE

the chance of blowing the (probably
10-amp) fuse that protects the ciga-
rette lighter. You may need to put
some resistance into the wire to the
battery to limit current. Unless you
live a long way from the fishing hole,
you won't get much charging done.
Better: Go to the marina or auto
parts store and get a dual battery
adapter—the kind for RVs. This 1s
to let you run down the light/acces-
sary battery all night and not drain
the starting battery. Then, when the
car is started in the morning, the al-
ternator will charge the accessory
battery as fast as it can. Install one
of these near your battery and run
a pair of 10-gauge wires back to
the trailer. One goes between the RV
charging adapter’'s auxiliary battery
terminal and the boat's POS termi-
nal. The other goes to the boat bat-
tery's NEG terminal and a good
ground on the vehicle's frame. If you
want fo use some sort of connector, be
sure it's rated for 30 amps or sp. ™™

DO YOU HAVE A CAR PROBLEM?T
Just ask Mike about it. Mail vour question to Car
Clinic, Popular Mechanics, 224 W, 57th St., New
York, NY 10019, While letters, mwm
casnol be answered individually, of gen-
erol inderest will be discussed in the oodumn,

SERVICE TIPS
# |f you have a 1993 Dodge Intre-
pid {or Chrysler Concorde/Eagle
Vision) built before 8/20/92 with an
a/c unit that works well for a few
days, then suddenly stops blowing
cold air, the problem is likely a
clogged expansion valve. Your
dealer has the updated parts.
® Assembly plant tire damage has
been a problem on cerain 1981-93
GM models. If you see a bulge on
an outboard sidewall and/or notice
a slow air leak, it's possible the tire
has a torn inner bead. This condi-
tion—and missing chunks of tread
—should be covered under GM's
MNew Vehicle Warranty. If a tire is
bad but doesn’t have either of
these visual cues, the tire company
warranty should apply.
® Ford has designed a rubber
bumper (PN F35Z-18198-A) to be
installed on the threaded end of
each control-arm tension strut of
1993 Thunderbird/Cougars and
1893-94 Lincoln Mark Vllis that
make a grunt noise after the steer-
ing wheel is released from either
full-lock paosition.

If you're still using WD-40] here’s something new
to try. Liquid Wrench® Super Lubricant with Teflon?

It protects and lubricates thousands of things all
around your home, workshop and garage. Squeaky
hinges. Rusted bolts. Hand tools. Power tools. Lawn
and garden equipment. Cars. Boats. And machinery.

Tephom iv a regrevad rrmbowund o f b | My O WL

PUILTS . LT T P

YOUR OLD FLAME

HAS MET ITS MATCH.

f ihe WL L emmghumy

But, unlike that WD-40 of yours, Liquid Wrench
Super Lubricant with Teflon is non-flammable.

So, drop your old flame like a hot potato and pick
up a can of Liquid Wrench. It'll do everything your old
flame used to do. With one very obvious exception.

THEONLY NON-FLAMMABLE AEROSOL LUBRICANT WITH TEFLON®




SATURDAY MECHANIC

RESETTING YOUR EMISSIONS

MAINTENANCE REMINDER

BY KEN JURAN

® Your late-model minivan has been a
trusted member of the family for the
past two vears and 36,000 miles, It
has helped you move your sister across
town, kept your kid's Little League van
pool rolling and faithfully transported
the dog to the vet. But it sure caused
havor last weekend. Leaving at 5 am
with your buddies and a week's worth
of fishing gear, it sputtered, spewed
black smoke from the exhaust and

wouldn't even idle. Walleye washout!

It's bad enough your pals won't talk
to vou, but now the truck’s got to go in
for service. And the only way to get to
work is by bus because vour wife
needs the Bimmer to make all of her
sales calls. Peachy.

Your dash Is talking to you
Hold on. Have you been ignoring that
warning light on the dash because

"Press-Sutton-on EMR_——

relay to reset reminder
light for another 30,000 /

miles. This i a Nissan.

RIEK RaMEL

S —p = L l'-"'_____,..-""_

i

T

your “car guy” brother-in-law said it's
not important? Well, maybe it is, You
see, that warning light is designed
to come on at about 30,000-mile
intervals, depending on the vehicle.
(Check your owner's manual for the
specifies.) It's called an emissions
maintenance reminder, or EMR, and
it definitely shouldn't be ignored.
When the EMR indicator glows, it
doesn't necessarily mean there's a

POPULAR MECHANICS » JUNE 1795



Natural Prostate Relief

It's a natural fact. If you are a
male over 40 and don't already suf-
fer from a prostate gland disorder,
the odds are 2 to 1 that you will
before you are 59. By the age of
65, most American men have
enlarged prostates.

As the years pass, mild discom-
forts can become disabling. Today,
prostate surgery is the second most
commonly performed surgery in
men over age 65! Surgical compli-
cations can include total loss of blad-
der control and sexual dysfunction.

Prescription drugs may halt the
swelling, but rarely ends the suffer-
ing. Like many prescription drugs,
they have side-effects, like weak
erections and low sex drive,

Many doctors feel that prostate
disorders can be treated or
prevented by giving the prostate
gland the nutrition it lacks.

Recent scientific research has
shown how to remedy the underly-
ing problems associated with
prostate disorders--safely and
effectively. These results have been
published in the British Journal of
Clinical Pharmacology, the Ameri-
can Journal of Gerontology and
papers from the National Cancer
Institute. They reveal that several
vitamins, minerals and natural
herbs can dramatically shrink the
prostate and improve urinary
performance in older men.

Our customers have said
Prostsafe helps to:

Halt the endless trips to the
bathroom during the night!

Stop that burning sensation
during or after urination!

Prevent uncontrollable
wetting!

Improve bladder control!
Empty bladder completely!

Sustain erections and
enhance virility!

Please a concerned wife!

The most modern application of
these healthy ingredients is found
in Prostsafe from Whitewing Labs.
Prostsafe is the nutritional "tool kit"
for men with prostate problems,
and those who wish to prevent
them. It is a mixture of zinc,

serenoa serrulata, ginseng, certain
amino acids, bee pollen and
vitamins A, B-6 and E. Working
as a team, these ingredients have
been scientifically proven to shrink
a swollen prostate.

Dr. Michael Rosenbaum, M.D. says
*Prostsafe supplies essential vitamins,
minerals and herbs needed to nourish
and maintain a healthy prostate.”

For as little as a dollar a day,
that seems like inexpensive
insurance against deadly prostate
disorders. If for some reason you
are not satisfied, just return the
unused portion within 30 days for
a full refund.

The reasons why men over 40 use Prostsafe are clear.

"Now I gel a good night’s sleep "l previously encountered If you are looking for relief, order Prostsafe today.
withoul gelfing up every Iwo discomforts such as bladder
howurs fo urinate." urgency. These problems are  RURTENNET R IETCERN =TS T P
- Mr. C. Hussy now completely absent.” 17939 Chatsworth St., Suite 408, Granada Hills, CA 91344
Clebumne, TX -- Mr. B. Doser -
| O PS1 1 month supply of Prostsafe only $34.95 plus $4.50 S&H|
"Prosisafe has si the Holland, MI
afe ’_"PP_‘“' ] L | O PS2 2 month supply only $59.95 (Save $9.95) plus $4.50 S&H|
burning "ﬁ;t: 'E‘Em;“l:ld h’i”“ fs alittle personal but, | 0) psg 6 month supply only $119.95 (Save $89.75) plus $4.50 S&H|
g vk wcan [ say, | am more virile.” | cpock enclosed $ CA res. add 8.25% & AZ res. add 5.50%|
Barboursville, WYV - Mr. G. Howard Visa/Mast d # Exn. d
ol OH |Vi astercar xp. date |
“I empity my bladder and have eviand, Name
a good stream of urine with "...and in the sex department, Address r
o sirain " my wife thanks you. ™ I : _ |
- Mr. $.J. Hymel — Mr. G. Sawin | City State Zip |
Houma, LA |

Lynwwood, WA |
L

orcall 1-800-950-320=0



FROM FRONT...

HERE'S PROOF. Only WeatherTech» mats give
you all-season protection like this: up 1o 13 Ibs. of

TO REAR...

WeatherTech® liners
take a back seal to no

EXPLOAER

g of England, the S0 now for the first

B oy manu aa:‘:;ﬁrﬂr of lime, w--tn-rr.%m
15 an protection can be

RICH MATTE o ours from front

BLACK WITH
A RED PINSTRIPE

Mearcades,
PRICED TO BE THE WORLD'S BEST MAT VALUE: Typ-cal
car mats can cost a small fortune at a car dealer, but
WeatherTech= mats are anything but typicall

pliable virgin rubber that's channaled so
deep it can trap and hold up to 1 172

lemperatures.
mats are attractive, with a high
tech design manutactured o fit
whar Jnu drive., MORE

. quarts of water, slush or sand! It Our  tough, durable
doesnt cur, crack or harden, even in liners ara molded to
sub-7erm Weather Tech your specific vehicle .

OF. You may not ad

know i, but Cannon™

rear!

Deep grmucs rap

FRONT AND
mud or sand REAR SET:
MA "“ 95 gﬁig& ANY COMBINATION,
Anti-skid ridges .
prevert sllr;ljpmg 57 shipping* | [Free shpping AND WE SHIP FREE!
MATS TO FIT MOST DOMESTIC AND BMPORTED 1§ /'@ Pay shipping within the

CARS, TRUCKS, VANS, AND SPORT UTILITY
VEHICLES:

hn-mﬁm-hﬂ*!m Busck = Cadkilac Chevrolel
Chirysler « Dasratsy -W-FNHH-HU-EE
Handa - Hwnﬂa-ll'lﬁnrh Mty = Jaguar = Jeep = Leaus
Limcobn Marda = Mercedes + Marcury » Mitsubsshi = Messan
Digsmobile Peugeot * Plymouth « Ponbac « Porsche
Range Awer = Renaul = Aolls Aoyce = Saab = Safum
Sterkng = Suban * Saizuki + Toyols = VW + Vol
WE GUARANTEE YOUR SATISFACTION.

" Tmppy cughar, return e
mauumw mﬁ‘m,u I;llmfﬁhrﬁ.ﬂﬂ.

48 contiguous slales on
ordars of & fronll & back sal,
Iwo of more Sels, or &
combinaiion of mats and
carga liner. Extra shipping
charge may apgly oulside
the 4B slates. Il paying by
chisch sand chacks payatde
fo MacMeil Automotive
Products Lid, IL ressdanis
add 6 34% sakas lax,

WeattewrTach m a e

ane when it comes to
cargo area protection.

a:amnrl The WeatherTech®
hnnr is angineanad to grip 8
o and minimize
plus a 3 inch
high Ilp tn contain spills. §

GRAND CHEROEE
LNER SHCWH

SPORAT UTILITY LINER APPLICATIONS:
{Himrer = Bravada = Erm l:uruiu Gmﬂl:mun
ﬁ -Bnm-rﬁmnw-lﬂﬁf-m
im-'lfmﬂ = Yy = dFLsnne
MY AN TIOMS:
W:Enlllﬁnmﬁmrum = (Gr. Carzvan
s MPY = *Fravias TACH

", °E7, "7 Class = TaurusSabie » Vision

Order Today:
1(800) 441-6287

Call B AM -10PM [Cantral Tima) 7 days
Major credil cards acoapled,
W usually ship within 48 hours. Simply 18l us the
make, year and model. and we'll send you the
Waather Tecir™ mat o iner engingered fo fit

ucts
2435 WISCONSIN AVENUE
DOWNERS GROVE, IL 80515
TOB-THS-1500 fax T08-763-0300
Frocducts Lamied

problem. But each time the light comes
on, the emizsions system should be in-
spected. The idea is to work on the en-
gine before the engine works you over.,
After giving your okay, the light has to
be reset so the system starts counting
down for the next EMR eyele.

There's a different reset procedure
for just about every EME system,

Some indicators, such as those on
1989 and newer Chrysler light trucks,
can be reset only by tapping a sean
tool into the on-board computer con-
trols. If you don't have a scanner, it's
off to the repair shop or the dealer for
assistance. Some setups are reset by
replacing a module. After a certain
number of miles, the module is simply

i

INSTRLUNENT
PANEL

left disconnected.
There's no reset-
ting provision at
all on some vehi-
cles. Just discon-
nect a plug or con-
nector to shut off
the light.

Still other EMR
lights, such as the
SENSOR warning
on most Nissans,
require nothing
more than a screw-
driver and about 5
minutes of your
time to either push
a button on a relay
or pull apart a con-
nector—that is, af-
ter you've given

the emissions eon-

Only under the following three con-
ditions should you consider resetting
the EMR light without inspecting the
emissions system: 1. You've had no
driveability trouble and no CHECK
ENGINE light, 2. You've noticed no ap-
preciable change in fuel economy, and
3. Your vehicle always passes the
state emissions test with flying colors.

Checking emissions system
The key element in your emissions
system is the oxygen sensor that's
mounted in the exhaust manifold. It
senses if the engine is running too
rich or too lean. When the 0y sensor
gets lazy and stops reporting accurate
information to the electronic engine
controls, driveability trouble can be-
gin—and fishing trips can be ruined.
%o cheek out the O: operation first.
Next on the list is the exhaust gas
recirculation (EGR) valve, if your en-
gine has one. Apply a vacuum to the
valve's nipple and make sure the valve
seat opens and closes smoothly. On
late-model computer-controlled EGR
systems, there may be no way to
check the solenoid/valve mechanism
without special tools. If you haven’t
heard any engine ping or knock lately,

Oon Qm:rnﬂnl;i;: you must remave the fuel gauge or tachom-

eter to get to the emissions-maintenance-reminder reset switch.  trols a once-over. idle quality is okay, and if the CHECK
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ENGINE light hasn't come on, the
EGR system is probably fine.

Other operations you can check in-
clude the smog pump (or pulse-air
gystem) on engines that use them. Ex-
amine the pump belt for eracks, wear
and proper tension. Follow the tubes
from the pump to the diverter valve
and down to the exhaust manifold and
catalytic converter. Make sure the
rubber hoses are intact and the metal
pipes and check valves aren't rusted
out. You might even be able to reach
under the vehicle and rap the catalytic
converter with a mallet or hammer. A
rattling noise means the cat has bro-
ken down internally—and its better
days are behind it.

If you can see the fuel-system char-
coal-vapor canister (sometimes it's
buried in a front fender), inspect the
integrity of its rubber lines and fit-
tings. And while you're at it, look at
the air filter, air-box breather ele-
ment and the engine's vacuum lines.
Make sure the positive crankcase ven-
tilation valve still rattles when you
shake it. Check the spark plugs and
wires and the distributor cap and ro-
tor (if applicable) for wear. Ultimate-
ly, all powertrain components make
up the emissions system, so check
whatever you ean get to,

Finding the reset location
Although it varies, reset-switch loca-
tions can generally be broken down
into three areas: the speedometer
cable/firewall area, the kick panel/
under-dash area and the instrument
panel area. The positions often change
from model year to model year across
the same vehicle make, so always
approach your search with an open
mind. And check your owner's manual.
The speedo cable resets are usually
the easiest because the cable sticks
out like a sore thumb, and there's
usually plenty of room to work. Ve-
hicles in this category include: some
Audis and Volkswagens, 1980 Cadil-
lacs, some 1980 Chrysler and 1980-81

You'll find Volvo's mileage counter under
dash. Press reset switch to tum off light.

AMC ears, 1980-85 280-Class Mer-
cedes-Benz cars, Peugeots, Porsche
924s, Renaults, Toyota Land Cruis-
ers, Triumph/MG cars and Volvos.
Audis and VWs are a breeze, You'll
find the mileage counter in the cowl
tray at the base of the windshield (the
speedo cable leads right to it). There's
a hole on the back of the counter.
Stick a pen or pencil in the hole and
press in the reset button. You'll feel
the button lock in place. That's it. On
Volvos, the mileage counter is also in
line with the speedo cable. Once

you've found the counter, press its re-
set button with your finger. Same
thing with Mercedes, except you pull
the plug and leave it disconnected.
Caddies are done from the inside.
Drop the lower steering-column cov-
er. Feel for the sensor reset cable to
the left of the speedo cluster. Yank on
the cable until you see the flag reset
itself on the left side of the odometer.
On AMCs, Chryzlers and Renaults,
locate the reset switeh between the
upper and lower speedo cables at the
firewall. Slide the rubber boot out of

When you take a close look at
WIX Air Filters’ superior media, it's no
wonder other filters don't match up.
The non-phenolic pleated cellulose
traps particles so small, filtering
efficiency is nearly 100%.

1-800-NEED-WIX
WIX FILTERS
s

Galvanized wire-screen
imner

supports filter media and
allows maximum airflow.

Leakproof plastisal
end seals make sure
dirt doesn't bypass

T
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the way and turn the reset screw one-
quarter turn clockwise until you feel
the detent.

Peugeot is a little weird. First,
unbolt the mileage counter from in-
side the left front wheel well, pull the
assembly down and turn the reset but-
ton counterclockwise until you reach a
stop. You'll find the mileage counter
on the left engine mount or strut tow-
er of the Porsche 924. On Toyota's
Land Cruiser, the reset switch is lo-
cated in the engine bay near the fire-
wall—just slide it to the opposite posi-
tion. Triumph/MGs require two pins
that fit into the reset holes on the
mileage counter in line with the speedo
cable on the left inner fender. Turn
the switch to the opposite position.

Hunting for switches

Vehicles that fall into the second cate-
gory number too many to call out sep-
arately, but they all have some sort of
EMR module, relay, connector or pair
of connectors. Examples include the
1984-86 Chevy Sprint, Ford trucks
since 1985, Jaguars, Jeeps and Saabs,
to name just a few,

On the Sprint, you'll find a eancella-
tion switch on the right side of the
fuse panel. Press the switch to the
OFF position. Ford hides EMR mod-
ules behind the passenger kick panel
on its trucks. Stick a small rod in the
hole marked RESET. While holding
the button down with the rod, turn the
key to RUN and continue to depress
the button for 5 seconds. On Jaguar
XJ6 and X.JS cars dating back to 1983,
the mileage counter is behind the trim
in the trunk. Press the white button
with the key on to reset the light.

Jeep's EMR light comes on at
82,500 miles. Once you find the EMR
timer, either on the brake pedal
bracket or under the dash on the pas-
senger side, install a new one or just
leave the system defunct. There's no
reset button. On some models, Saab
mounts a mileage counter under the

HOPPRPY
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LiteMate® makes vehicle-to-trailer wiring plug-in simple.
No cutting, splicing or taping. If your vehicle already has factory
connectors, you'll have trailer lights in just minutes. The Hoppy
LiteMate System. The easy way to get going. Look for the Hoppy
display at fine automotive retailers nationwide.

Do you have amber or separate turn signals?
Then you need a special safeguard from trailer light malfunction.
Use Hoppy's new breed of power converters for complete

protection of your on-board computers, anti-lock brakes and air
bags. Call us today for more information.

LiteMate

428 Peyton * Emporia, KS » 66801 * (316) 342-7320
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dash to the left of the steering col-
umn, next to the flasher relay. Push

the reset button on the counter. GUNGENTR ATED.
Thisthid category can gt complct WO‘_EKS WHERE OTHERS FAIL.

ed because you usually have to dis-
mantle part of the dash to remove the
instrument cluster or a gauge to get
in behind the cluster, as on Chrysler's
minivans. According to a diagnostic : _ B'laster
hotline we're friendly with, these vans PB Penetrating Catalyst
are the cause of the most EMR reset Poerf led pengtrant
calls. The circuit-board-mounted
switch is tricky to find if you don't
know what to look for. It's mounted
behind the fuel gauge on the standard
cluster or behind the tachometer on the
optional cluster, Sometimes you'll find i PP B'laster
a 9-volt battery in there, too. It must Fuel Injector Cleaner
be replaced with an alkaline battery, AR ;
Some Chrysler captive import light
trucks have a reset switch on the back
of the cluster near the speedo junction
or on the lower righthand corner of 'q'h-',i.l err]
the cluster, behind the face panel. s St
On 1980 GM wvehicles, pull the in-
strument cluster lens and use a small
tool to push on the stem of the orange
plastic flag that pops up near the
odometer. An alignment mark should
appear in the left center of the odome-
ter window when the flag is properly
reset. Late-model GMs use no specific
EMR indicator. The CHECK ENGINE
light illuminates if there’s a problem.
Audi's 1984-88 4000s and nonturbo
5000s have a cancel switeh labeled
0XS on the back of the instrument
cluster that must be removed from
the pod to gain access. Late-model
turboe hide a mileage counter with a
reset button under the rear seat.
Some BMWa use a resettable mileage
counter, but 1980-83 528e and 633 CSi
cars and other late models require
that the oxygen sensor light be re-
moved from the instrument cluster. WALK AWAY, THERE'S ML

gernrraetiill So EASY, YOU  [Rekient

from the cluster. On 1989-93 Geo

and Lubsicont

L il

PIMI TR

CLEAMING YOUWR TIRES
DOESH'T HAVE TO BE
TRICEY., WiTH MO TOUESH

FTIRE CARE, ALL YOL HAVE

D OO 18 SFRAY IT OM AMND

MO ELODOW OACANRT AT

i SkEh $1 e i wing Farives COULD DO IT
behind the instrument cluster or in the AND WEEKE. UNLE

steering-column lower-access panel.
You'll find the reset on the back of
the speedo on Isuzu Troopers. Pull

BLINDYFOLDED.
the tape from Hole B and swap the

screw from Hole A to Hole B. Tape (GRANTED YOU MIGHT

over Hole A. Mazda MPVs are simi-
lar. Swap the serew from Hole NO to NEED SOMEONE TO LEAD

Hole NC. Late-model Mercedes-Benz

cars use no EMR indicator. However, YOU TO THE TIRE.)
1980-85s, other than the 280, require
bulb removal. On VW Rabbits and
Pickups, remove the instrument panel
cover trim plate to get to the mileage
counter release arms at the top left of

COURBE YOU"RE BTl

WEARIMG & BLINDFOLE

| NP TN
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NEW PRODUCTS

IMPROVE
YOUR CAR

OIil Recyc

ler
Changing your own oil—draining it—
is usually not a problem. The sticky
part is pouring the used oil from a
drain pan into a container without
spilling it all over your shoes or having
the container tip over. Recoil offers an
environmentally friendly solution to
oil recycling. You hang the Recoil unit
in your garage or on a fence, and then
plug into the empty oil containers. The
unit holds up to 12 quarts of oil and
flows it back into your empty quart-
size motor-oil containers. The bottles
attach to special valves in the Recoil
unit so the oil stops draining when
they're full, and the valves self-seal to
prevent spillage when you remove
them. Recoil also
accepts a gallon
container. The
filled recepta-
cles can then be
hauled to your
v local used-oil
b collection cen-
0 7 ter. Recoil sells
' for $19.95 and is
¥ ayailable from Re-
, coil Reeyeling Pro-
duets Inc., 22916
| Ocean Ave., Tor-
rance, CA 90505;
' (310) 375-6086.

Custom Wheels

If clothes make the man, then wheels
make a car. Dressy and functional,
American Racing Equipment’s AR-24
one-piece 9-spoke alloy wheel fits
most domestic and import front-
wheel-drive cars. Available in 15 x
5'%-in. and 14 x 6-in. sizes, the sporty
wheel comes clear-coated to prolong
its finish. Available at
most major auto
parts outlets,
the wheel costs
$85 and up.
Contact: Am-
erican Racing
Equipment
Ine., 19067 S.
Heyes Ave.,
Rancho Dom-
inguez, CA 90221:
A10) 635-TROE,

Security

When the first steering-wheel cane lock appeared, it triggered a sort of secu-
rity-lock war—with all kinds of variations, The latest player is Security-Pal's
model 100. Aside from immobilizing your wheel, the welded steel unit incor-
porates a built-in alarm, which plugs into your cigarette-lighter socket. The
siren, using an internal battery, shrieks a 100-decibel warning and flashes a
bright light if the plug is removed from the socket or when any of the vehicle’s
lights come on. A motion sensor also triggers the alarm. Security-Pal costs
about $99.95 and is available at major auto parts stores. Contact Wolo Manu-
facturing Corp., 1 Saxwood 8t., Deer Park, NY 11729; (800) 991-9656,

Wire Router
If randomly run wires and cables make
your engine compartment look like a
school science project, here's a new
holder to keep them neat. Cable Cateh |
iz a Velero fastening system that lets §
you route the circuits along any flat
surface. One side of the system perma- |
nently adheres to the wall. The other
gide secures the wires, uging Velero to
reduce possible crimping damage that
can result when nylon ties are used. A
gulck pull releases the wires. Cable HS

atch, which costs $14 to $16 for a pack of five (depending on size), is avn.ilnb]e-
from The Rip-Tie Co., P.O. Box 77394, San Franeisco, CA 94107; (800) 348-T600.

Electronic Mirror

Forget that “Mirror, mirror on the
wall..." stuff. Prince's oversize elec-
tronic rearview mirror for your vehicle
tells you mueh more. It shows those
flashing lights coming up on your rear
bumper, and a built-in digital compass
displays your heading, compensating
for magnetic irregularities. Want to
know the outside temperature? Just
check the mirror. There are also map-
lights for driver and passenger. And
the lights automatically shut down if
left on for 15 minutes after the ignition
is turned off. The mirror sells for 3199
from Miteo Corp., 54847 CR 17, Elk-
hart, IN 46515; (R00) 433-6458, P




Mind Power Breakthrough!

Plug Your Mind into the Amazing Learning Machine" To Boost Mental Powers,
m Your Mind for Success & Launch Fantastic Mind Journeys.
Plus Get $600 of Free Learning CDs!

By Dvirie Spotts

Absolutely mind
blowing!!! | popped
4 French Learning
CDrinto the Learming
Machiee . lmmedi-
ately | was sucked
into a deep, dream-
like trance. Weird
colors and patterns
were created on the insides of my closed
eyelids. While in this super-relaved but
hyper-aware stite, the specal Leaming

CDr began unfolding its  magic
programming
A Vacation in 22 Minutes

It was as il & movie were plaving
inside my head. | could see myseli in
France having lunch at the Eiffel Tower.
The music, the sounds, even the
fragrance of summer in Panis A
beutiful woman spoke o me. “Bongr,
mon ami,” she sakd. In an almosi
unconscious way | began following the
dialogue. The mental imagery was so
intense | nod only ondersiond what was
going on, it was like | was there

Leaming at Light Speed

The Learning Machine is more than
vartual reality. More than just a cool way
to relax after a hard day at work
According fo one college probessor, "It
may be the moest powerful learning ool
stmcee e ivention of the boek

Here's why, When you do a Learning
Machine session your mind is cul ob
from outside distrachons. Your attenbion
becomes focused inward as the powerful
sensory stimulation r!lghl-mun.;l muirix
bombards your imagination. ldeas and
mental images float in and ouf of vour
conscinoaness. It feels like the best

dream vou've ever had. Then while in
this highly euphoric mental space, the
Learning CD opens your learming centers
to peak receplivity and pours in new
knowledge and skills 1t's the ultimate
mind trip, But it's not post for fun

Let's say you wani to fearn a foreign
language, improve your reading and
comprehension, or increase vour math
skills, Or just give your kids a powerful
edge in school, learming many limes
faster than their peers. It's smple

You select a specially programmed
Learning CD in the area you want fo
study. Plug it into any ordinary CD
player. Then attach your Learning
Machine digital headset into the
headphone jack. Push play and a few
moments later your mind is launched
into a pre-programmed beaming session
In & fun, almost effortless wav, the
Learning CD unfolds its program and
literally foroes vou o learn, I's the most
amaring thing vou've ever experienced

Speak French, Spanish,
German & Halian

Learning foreign languages, or
anything for that matber. at ocket speed
can be very empowering And I'm going
o include a fon of valuable Leaming CD
software with vour Learming Maching so
you can get immediate results from this
e bechnalogy

Youu'll pecerve 4 introductory language
courses — French, Spanish, Cerman, and
[talian. Plus a Super Vocabulary course,
a Super Memory course, and a Super
Speed Reading course. And for your
kads, a SuperThonics™ reading program
e 5300 worth of Learning CDs make
this the deal of the century. But | also

$600 Super CD Bonus Pak

e Toacher™ (559 Valee)

Accelerated Inferactive Language Lamming™ Liwavy ( 52300 Valus)

10 Ming Syme™ Lieary (5150 Vilue]
bt Siniatn Lo &
f 1y ¥ b

innarilind™ Programming Libeary | S150 Vislem) 15

Berpriml vortund realty D light sound muriris ClTRATIES pUUE M AN DpEve poul MAFRINE centers
Like magic it pours in mew informaiion, o, metsl mgramming. and Bunches your imegination

wanl lo show ofl its other incredible
mind expanding powers

10 Fantastic Mind

So "Il include the 3-D Mind Sync™
L:brnrjl.' with 100 mind launching
programes on 3 COs. Turn vour Learning
Machine into a meditation, seli-hypnoses,
and virtual fantasy computer. You'll get
the following titles: Creativity Booster
Quack Ercryy, Striss Zapper, Mintal Tune
Up, Virtual Visualizabion, lmaginakion
Stimulator, Lesrmimg Accelerutor, Saper
Tbuitions, Lincid Divvamiring, and Super Lo
Statrs

A 8150 value, this extensive collection
is a super added bonus. But even more
exciting s how it can be wsied for habil
control, success conditioning, and
eliminating self-sabotaging behavior

Supes Spegd Ladrmeag™ Beginnes s Poak (555 Vil |

Plus 51,000 Worth of Coupons for More Software

Inrisded m o Wi e OB

iEemitrs b

give b i Fepna Lidining CO proghife suih ai Liparess Tee Pluls

i Ryfen progname ingraiisg U84
rramrerEs L ke rmliivde Aare sveriis
Gresteal Mol ferws Blesy Halsiy
rmay Frige b= ace? minis

e 44
wh = sarwe. Everyibing | Dver Wanioil Te Knos  phes s sisting
CO-MOM woftwars commerted ofn Lemming Macning hemati

Super Motivation Library

Let's say you want to transform a
loser mind-sef into a winming one. Cr
vou'd like bo quit smoking or lose weight
Pop in an InnerMind" Programming
[Disc. The sensory stimulation matris
opens a window into your unconscious
mind. Then by infusing your “inner
mind” with posilive programming. you
can resciipl negative, sell-defeating
attitiedes, I'm including an awesome 18-
title ImnerMind Programming Library
From success conditioning to weight
conbrol this s another §150 value

Risk Free Trial

Flos in addition to the Language
Learning Library, the Superfhonics,
Super Speed Reading, Super Memory,
and Super Yocabulary programs, the 30
Mind Syne Library, and the Innerdind
Mrogramming Library [a 5600 combined
valuel, I'm including coupons worth a
thousand dollars. These coupons are for
hundreds of future Learming CD applica:
tions, including software that links vour
mind directly o a mulb-media
computer. I1's urmnﬁthl.nﬁ word absodulely
sl expeTience

Try the Learning Machine for 30 days
risk free. Take your mind on an
incredible journey. If for any reason
viu're oot totally blown away by the
experence, send your ki back to me for
it full refund

To ardier. credit card balders call toll
free. O send vour check or money order
fior £2049 95 plus $16 shipping & handling
to the address below (lem #4501, Plaasr
ailline 4-6 wevks for deliery

FOR FASTEST SERVICE CALL TOLL FREE

1-800-925-3263
ZYGON

1834 Redmond Way, Bedmond, WA =R
Fax Crrders bo (2060 883 145



SPECIAL ADVERTISING SECTION

—  INED HIBHWAY

SHOPPIRIGS RMART

Computers = Software » CD ROM + Peripherals & Accessories

Nearly two out of three readers of Popular Mechanics now have personal computers at home.' In recognition of their “need-to-
know™ about computer-related products, the marketing department of Popular Mechanics presents this advertising section
especially for these readers. You'll find useful computer tips, product previews and advertising for innovative products. Informa-
tion in this section is not provided by the editors of Popular Mechanics. For more information about products featured in this
section, please contact the advertisers directly. For information about placing advertising in this section in the August issue

(closing June 1), contact Barbara Jones at 1-800-669-1251,

Hot Product:

Parsons Drug Encyclopedia

The Encyclopedia of Drugs is an easy-to-use database of
the |atest information on maore than 6,000 prescription and
nan-prescription drugs. In addition to a general description of
each drug, this $39 list price software for DOS, Windows or
Macintosh provides details on side effects, drug interactions,
precautions, storage, notes and more for each drug. Search
by brand, generic name. Prints info for ready reference. For
info or to order, call Parsons Technology at 1-800-223-6925.

Reaching 10 Million PM Readers Each Month !

"Source: PM Reader Panel Study, 1993

Hot Tip: Tracing Scans in CAD

When using computer aided drawing software like |IBM's
CAD/3X, you can save drawing time by taking any existing
paper drawings that you need to reproduce on your computer
to a computer service bureau to be scanned at 1200 dpi (dots
per inch). The computer service will give you back a high-reso-
lution TIFF file on disk(s) which you can load into your CAD
program as an image you will then trace over, creating your
new drawing. CAD/3X's Selective Dynamic Highlighting fea-
ture then gives you “smart” menu selections depending on
your task — a real time saver.

Turn your ideas into reality

3 times faster.

Cabinetry/

* Full Featuredd 1o quickly make

Woodworking

©  mechanical

L I
Home/Office
Layouts
- .‘,‘# = Construction
h—ﬂhﬁ. Plans
fi‘l i # Electrical
—*4777  Schematics
A
V5% Landscape
Design
™ / Graphic
-S 3 lllustrations

Sysiem requiremants:  FBM compatibde PC with math co-
processos, B ME tree on hard digk, mouse. DOS: 1 MB
AAM minimum (4 MB recommanded). D05 3.3 or hagher

any 2D drawing
« Patented technology reduces
dhrserngg tine
= Otstanding DXF compatbility
¢ Liws. Ares, Corves, Symbaols,
Expaort 10 WE hml"m
Oniline grnplmull‘ll'l]'
Complete online Deinos |
* Dryvmame Fighlighnng,
Smart Redraw slaslies
bearming time
* Parmmetmie parts,
Progroumless macros
» Associatve Dimensionmg, 200
Booleans, and more

| anmuted tume iller l

| %99 ey b

paarmiier
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iIEM CAD

800-426-2231 ext. 30



- S.‘.""

SOFTWARE!

BEFORE YOU
TAKE ANOTHER

Get critical information on
side effects, interactions and more
with Encyclopedia of Drugs—FREE!
0 you know if it’s OK to take that cold tablet with
your other medication? If you miss a dose of Prinivil
should you double your next?
If you're uncertain, relax—Encyclopedia of Drugs™ can

tell you.
Best of all, h‘n FIIEE!
T‘hat's nght 'his eas

Pharmacies and hospitals across the country rely on the
same source for their information—First DataBank!

Encyclopedia of Drugs gives you a general description of
each drug, plus vital details like side effects, drug interac-
tions, precautions, storage, notes and more!

Why is Encyclopedia of Drugs free?

[t's simple. We want you to take your medications safely.
And we want to count you among our more than 2 million
loyal, satisfied customers. They enjoy many of our more than
50 affordable software titles—we're certain you will, too!

Hurry! Order your FREE copy today!

Encyclopedia of Drugs has a retail value of $39. But for a
limited time, you can have it FREE. All you pay is $8.95 for
shipping and handling.

S0 take the risk and uncertainty out of your medications—

Encyclopedia of |
Drugs hrm FREE'* :

.-'-5r .g.

I
I
I
Narme I
|
|
|
|
I

I'u'—--'l: J ht Order er I
with FREE Encyclopedia of Drugs! =) Discorsr 23 AssinCand i
Card #
Call now to order: sy :
©1-800-223-6925 Q) | iz
= = [t FREE catalog!
Avnilabie

24 hours a day, 7 days a week! Or fax your order to 1-318-385-7448, shop the CompuServe * Mall ?WSDNS for ;nnuh;

[Go PA) or clip and send the coupan. For fastest sarvice when ordenng by phone, please have this ad . TECHNOLOGY “SOUEREE T
and your credit card handy. An~IMNE Compony I
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Lrckard o1 mefareee v, g sttty ShE Rar dove ssere Encyringndte of Drugs dor (08 requsies E40K RAM 20l | SKH tuen tires e P01 liax 1K) Hbewatha, [A S22000100

Encyclapedia of Drags for Bacumiagi reguis=; ANDE FUN (TRBR frae| system T 0 ariater aned OME nairl drive apace Copyngnl © 1R Paruem Tetnology, e

¥nur nrinrity roda b TEFEGLE | I



N\

MOTORSPORTS

SORTING IT OUT

PM/Western Auto’s Monte Carlo has early season teething problems,

BY AL PEARCE; PM Photos by Don Hunter

® One of the best things about
NASCAR racing is that the schedule-
maker seldom leaves much time for
teams to fret over a bad weekend.

After the Daytona 500, for example,
Darrell Waltrip and his Western
Auto/POPULAR MECHANICS team had
only four days to return to
their shop near Charlotte,
North Carolina, unload two
cars, load two others, then
head for another 500-mile
race, this one near Rocking-
ham, North Carolina.

The season-opening Day-
tona 500 had been one of those
“good news, bad news" races.
Waltrip and his No. 17 Chev- B
rolet Monte Carlo qualified
well, finished second in their
125-mile heat race and were
competitive in the main event
until the transmission broke
during a routine, late-race pitstop,
The team's 32nd-place finish didn't
even begin to reflect how strong the
entire effort had been,

The Goodwrench 500

The a00-miler at Rockingham would
provide a different kind of challenge
altogether, While most teams con-
stiller the Daytona 500 something of a

sprint race, the Goodwrench 500 at
the North Carolina Motor Speedway
generally turns into a 5-hour-long
endurance test.

Waltrip has long been a master of
long, grueling races that require both
finesse and brawn. He went into

Waltrip pitting on the way to a 7th-place finish at Richmond.

Round 2 of the 31-round Winston Cup
season with two career poles and
four victories at Rockingham. In ad-
dition, he counted 14 other top-5 fin-
ishes at the 1.017-mile banked oval
racetrack in North Carolina's famous
Sandhills region.

It was a rare off-weekend from the
start. Waltrip could coax his Chevy to
only 37th on the 42-car grid, behind

mStem Aute-

no fewer than 10 other Monte Carlos.
He realized early on that he'd brought
the wrong car, one that wasn't as well
balanced or well suited to survive 492
punishing laps.

On a day when fellow Chevy driver
Jeff Gordon dominated and got his
third career victory, Waltrip's
i20th career start ended with
a broken engine and a 38th-
place finish after just 219 laps.
Gordon, the pole-sitter, was in
front for 329 laps and led a
1-2-3 Monte Carlo sweep.

The Pontiac 400

The following weekend at
Richmond, Virginia, things ran
a whaole lot hetter for Waltrip.
The effort at Richmond
showed the full potential of
the Western Auto/PM team.
Round 3 was the first “short-
track”™ race of 1995, and the Y-mile
Richmond International Raceway
would prove good to Waltrip.

His best qualifying lap for the Pon-
tiac 400 was nothing spectacular—
only 17th on the 38-car grid—but it
was solid considering the chilly and
damp track conditions. “It took the
tires so long to heat up, 1 just wanted
to get back around without wrecking,”

POPULAR MECHANICS ® ILUINE 1995



Waitrip leads Jeff Gordon, Terry Labonte and Ricky Rudd down from the banking at the
Atlarita Motor Speedway before breaking a valve In lap 187 of the Purolator 500.

Waltrip said. “1 thought [ was going
to wreck two or three times during
my qualifying lap.”

Race day was warmer and less
damp, and Waltrip quickly improved
his position throughout the afterncon.
He finished a lead-lap seventh—one
of five Monte Carlo drivers to acore in
the top seven. Even though Ford star
Rusty Wallace led 348 of the 400 laps,
his car faded toward the end and he
finished third behind Chevy drivers
Terry Labonte and Dale Earnhardt.

The Purolator 500
The Atlanta Motor
Speedway, located
near Hampton, Geor-
gia, hosted Round 4
of the series. By now,
Ford owners, drivers B
and crewmen were
carping that the
Monte Carlo had an
unfair advantage be-
cause of its superior
aerodynamics, They
claimed that Ford
teams needed a rules
concession to close

turned out, the Puro-
lator 500 added fuel to those fires.
Waltrip opened up a solid fourth,
his best qualifying effort since winning
the pole position at Martinsville, Vir-
ginia, during the spring of 1992, Chev-
rolet started the weekend off right by
taking the top-5 spots on a track
where Fords had won seven of the last
10 races and six of the last 10 poles.

T an optimistic Darrell W;HI'I Is look-
the gap. As things ing tn'nrlrdlhﬂghtﬂmtw'lf

Except for one lap, Chevy drivers
Gordon, Earnhardt, Bobby and Terry
Labonte, Ken Schrader and Waltrip
combined to lead all 328 laps, Unfor-
tunately, Waltrip wasn't running at
the finish for the third time this year.
He led two laps (122-123) during an
exchange of pitstops before his engine
failed again, this time at lap 187.

“Something fairly serious—it was
a valve—broke in the engine," he said.
“It was similar to the problem we had
at Rockingham a couple of weeks ago.
It's really disappointing because we
had a 5th- or 6th-place car.”

But things pro-
mise to only get bet-
ter later on in the
gpring. Among Wal-
trip's 84 career victo-
rieg (the most among
active drivers) are 38
at the tour's next
four racing stops:
Darlington, South
Carolina: Bristol,
Tennessee; North
Wilkesboro, North
Carolina; and Mar-
tinsville, Virginia.

Ever the opti-
mists, Waltrip and
his crew expect good things before
Memorial Day weekend. “Except for
Rockingham, we've run good at every
race this year,” he said. "Some nag-
ging little problems have kept us from
finishing races, but we'll get them

straightened out.
“This is a winning team, and we
intend to win races this year.” ™

HOW
GLENNA GOODACRE
LOOKS AT THE
WORLD.

Clenna Soodacre iy one of 1his
couniry's most renoaned seulp-
fors. Tn 1991, she mas chosen fo
create the Usetnam UWomen's
Memarial in Iia.:ﬁr}.'f!rw. H 0
And when if was completed, she
écgan- wark on anotfier masier-
prece: the new home she max
burlding 1n Sanla Fe. Flenna
Goodacre could have had any
brand nf windows she manied.
She chose Marvin. Jo learn
more aboul the windows thal
salisfred the crilical eye of an
artist, call 1-800-346-3128
(1-800-263-616] e
in Canada) or mail -
e coupon fur a free
brochiure
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A true statement by Paul B! of San Pedro, California

How to cash in on the skyrocketing field of VCR repair!

You too can eam up to $85 an hour, pocket

S200 a day in the high profit field of VCR repair--

part-time or full time. There are over 77 million
VCR's currentty in use in America today. Hereis
a once-in-a-lifetime opportunity to go into a
booming business of your own, be your own
boss and enjoy financial freedom and security.

It's easy to leam VCR cleaning, maintenance
and repair at home in just a few short weeks
through Foley-Betsaw's unique method which
emphasizes the mechanics invoived in 907 of
all repairs, without dwedlling on all the unneces-
sary basic electronics, This exclusive practical
hands-on course was developed and proven
over a long period of time in an actual VCR
repair shop. It combines simple step-by-step
lessons with easy-to-follow video cassette
guidance. No special experience or electronics
background is necessary. And when you

I started 3 months ago, now eam over $300 a

weel.” DU, New York, NY

“Took in ower $3.200 in the past 10 days!”
HH., Denver, CO

“Doubied nry income within 6 woeels."
R.B., Bakersfield, CA

complete the course you will receive the
School’s official diploma attesting to your
expertise.
Send coupon today for FREE
Fact Kit. No obligation.

Don't miss out! Send in the coupon NOW,
There's absolutely no obligation and no sales-
men will call on you.

ey oo i e P i Hisn)
[T

MAIL TODAY FOR FREE INFORMATION PACKAGE.

i

6301 i
i Equitable Road, Since I716 |
i Nansas City, MO 64120-1395 .
| Pinase Chech Onty ONE of the Following: [
T —_ ) Compuint Ragale- M2 |
I i Locksmith- 12888 i TW/Saletiite Rpai- 11118 |
| O Small Engine- 52582 ) Gussmithing- K147 :
1 Uphsistney- 1104 | L Progremming- 15087 1
HET e I Wiyl Pingaie- 044 :
- = Saw & Tool Bharpening- 71487 '
i i
I Mame __ 1
: :
| Address :
i i
T i
| State Zp :
i |
i i

| _cal ob-ee 1-800-487-2100 |

DOOM VIRUS (Continued from page 55

tection files for new viruses. These
can be downloaded by modem or ob-
tained by mail, and they're free for
two years after you've purchased
VirusScan ($129).

The first part is easy too—but you
have to do it. VirusSean can be pro-
grammed to run in a variety of ways,
including automatically every time
vou turn on the computer. This might
not seem necessary if you seldom load
new software—you might run a scan
only then. Automatic scanning is a
fast and painless ounce of prevention

that can spare potential anxiety.
When PM ran VirusScan on a PC with
some 1200 files, the scan took just
over 3 minutes,

One infection no antivirus program
can prevent is the boot-virus kind,
contracted when booting up an IBM-
compatible PC with an infected
diskette. In truth, people seldom boot
from a floppy these days—startup
usually comes directly from the hard-
disk drive, assuming the operating
system is installed there.

If you must boot from a floppy,
it should be only with an original
version of the operating system (or

a virus-free copy) from a diskette that
has been write-protected. There's a
little tab on each diskette that pre-
vents any further recording—that is,
it protects it from any software codes
that might be subsequently written.
If the tab is locked, there's no way an
infected computer can spread a virus
to the diskette. (Besides having a
clean diskette of your system, it's
a good idea to make backup copies
of your most important files regularly.
Sometimes, virus-infected files can
be damaged beyond repair, and the
only way to restore them is from a
healthy copy.)

Some people do boot from floppies.
The only way to block a boot-sector
virus infection is through hardware
that alters the PC’s boot-up process
in such a way as to permit virus-
checking at this early stage.

One such product is McAfee's
ROMShield, a read-only-memory chip
that can be installed on the Ethernet
cards used for networked corporate
computers. This technology will even-
tually come to stand-alone PCs. In
fact, Compaq Computer recently in-
troduced its SafeStart Virus Detec-
tion. It, too, uses a dedicated micro-
processor as front-line defense during
the boot-up process. At this writing,
SafeStart is available only in Com-
paq's Deskpro XL computers, sold
mostly to corporate users, It's a good
bet, though, that the knowhow will mi-
grate to Compaq's Presario line of
PCs—and that other computer mak-
ers will offer similar products.

Until there's a silver bullet—hard-
ware as well as software—computer
users should practice prophylaxis in
all software exchanges.

Sean any new program before
executing it, no matter how innocent
the source seems. Avoid pirated soft-
ware on pragmatic, if not ethical,
grounds. Besides being a popular
Trojan Horse, pirated programs
sometimes attract their own viruses.
Recently, a file-infector virus called
Doom II Death delivered fatal blows
to computers running illegal ecopies
of the popular game “Doom 11." As
for shareware, whether via tele-
communications or floppy disks,
ascertain if the bulletin board or
the physical disk has been duly certi-
fied by the Association of Shareware
Professionals.

By keeping records of programs
borrowed or loaned, you can trace a
virug you contracted or might have
spread. If you do get a dose, report
it—either to your antivirus vendor or
to the National Computer Security
Assoeiation (T17-2568-1816). As with
other illnesses, early detection and
treatment can prevent the damage
from spreading. P
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TECHNOLOGY UPDATE

500 miles from nowhere,
it give you a cold drink
or a warm burger...

NASA space flights inspired this portable fridge that
outperforms conventional fridges, replaces the ice chest

and alternates as a food warmer.

By Charles Anton

ecognize the ice cooler in this picture?
Surprisingly enough, there isn't one.
What you see instead is a Koolatron,
an invention that replaces the traditional ice
cooler, and its many limitations, with a tech-
nology even more sophisticated than your
home fridge. And far better suited to travel.
What's more, the innocent looking box be-
fore you is not only a refrigerator, it's also a
food warmer.

spoiled food. Mo more! Now

for the price of a good cool-

er and one or two seasons

of buying ice, (or about five
family restaurant meals), all the
advantages of home cooling are available for
you electronically and conveniently.
Think about your last trip. You just pot
away nicely on your long-awaited vacation.
You're cruising com-

MASA inspired por-
table refrigerator.
Because of space trav-
el's tough demands,
scientists had to find
something more de-
pendable and less
bulky than traditional

The refrigerator from outer space.
The secret of the Koolatron Cooler/Warmer
is a miiniature thermo-electric module that
effectively replaces bulkoy piping coils, Toud
motors and compressors used in conven-
tional refrigeration units. In the cool

fortably in your car
along a busy interstate
with only a few rest
stops or restaurants.
You guessed it... the
kids want to for a
snack. But your Kool-
atron is stocked with

refrigeration coils and mode, the Koolatron reduces the owlside f"'_“'"f W‘flwid"’_ﬁ"- cold

Their re- . drinks, fried chicken...
mm ; temperature by 40 degrees F. At the skt il ool Every
T them to dis- ; . : -
cover a miraculous RBJCH B & Py JE REONES & JOO WIS body helps themselves

solid state component
called the thermo-elec-
tric module.

Aside from a small
fan, this electronic
fridge has no moving
parts to wear out or
break down. It's not
affected by tilting, jar-
ring or vibration (situ-
ations that cause home
fridges to fail). The
governing module, no
bigger than a match-
book, actually delivers
the cooling power of a

going up lo 125 degrees,

and you have saved
valuable vacation time
and another expensive
restaurant bill.
Hot or cold. With the
switch of a plug, the
Koolatron becomes a
food warmer for a
casserole, burger or
baby’s bottle. It can go
up to 125 degrees.
And because there
are no temperamental
COMPTessOrs OF GAsses,
the Koolatron works
perfectly under all

10 pound block of ice.

From satsllites to station wagons.
Thermo-electric temperature control has now
been proven with more than 25 years of use in
some of the most Agorous space and labora-
tory applications. And Koolatron is the first
manufacturer to make this technology avail-
able to families, fishermen, boaters, campers
and hunters— in fact anyone on the move,
Home refrigeration has come a long way
since the days of the ice box and the block of
ice. But when we travel, we go back to the
sloppy ice cooler with its sogzy and sometimies

circumstances, even
upside down. Empty, the large model weighs
only 12 pounds and the smaller one weighs
just seven. Full, the large model holds up to
40 12-0z. cans and the smaller one holds six.
Just load it up and plug it in. On motor
trips, plug your Koolatron into vour cigarette
lighter; it will use less power than a tail light.
If you decide to carry it to a picnic place or a
fishing hole, the Koolatron will hold its cool-
ing capacity for 24 hours. If you leave it
plugged into your battery with the engine off,
it consumes only three amps of power.

Limited time

offer. Because Comirad is bringing this offer
to you directly, you save the cost of middle-
men and retail mark-ups. For a limited time
only, you can get this advanced, portable
Koolatron refrigera-

tor at the introduc- -

tory price of $99. |
Call today to take { f
aduantagﬁ of this Iﬂ-’:
special promotional
pricing. Most orders
are processed with-
in 72 hours. -
Try it risk free.

We guarantee your =
satisfaction with
any product from
Comitrad Industries.
With the Koolatron
you get our com-
plete “No Questions
Asked” 30 day
money-back guar-
antee. Plus you get
a full one year manufacturer’s limited warran-
ty. If you are not satisfied for any reason, just
return the product for a complete refund.
Koolatron (P24A) holds 30 quarts........ 599 $12 584
Koolatron (P9) holds 7 quarts ... $T8 58 5&H
Optional AC Adapier (AC 10) ... $39 $558H

Please mention promotional code 022-PO6410.
For tastest service call toll-free 24 hours a day

800-992-2966

To order by mail send check or money order for the
total amount including S&H (VA residents add 4.5%
sales tax). Or charge it o your credit card by en-
closing your account number and expiration date

The eersnlile Koolatron s aail-
able o b sizes. The P24A balids
_qumnsmdhh- sresalipr P9 lolids
sevwm quinifs. An optforal AC
adaptor efs wow pise Hiesi o yoier
rec Foom, pafie or mywlel Fooim
They play o sy reguiler outlel

2820 Waterford Lake Drive Suite 106
Midiothian, Virginia 23113
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SUN POWER!

A new solar-powered camera lets you forget about the batteries.

® You're 4-wheeling it on a long back-
road journey when the red-rock for-
mations in the distance inspire you to
take a photo. You grab your camera
from the back seat, aim, press the
shutter release and...nothing hap-
pens. Another lost shot due to battery
failure—and that’s the last thing you
thought to pack. Being 10 miles from
the nearest country store means los-
ing a whole day's worth of pictures.
And upon arriving there, the owner
can only serateh his 2-day-old beard
when you ask him for a 6-volt lithium,

Today's cameras are totally battery
dependent—no power means no piec-
tures. While rechargeables can be
powered via the cigarette lighter, a
special adapter in your car or in the
hotel room at night, there are no
recharging units for the specialized
batteries found in many cameras.
(Those that use AAs are okay.)

Now, Canon has come up with an
alternative energy source for a cam-
erga—solar power. [tg Sure Shot del
Sol (list price; $285) has tandem,
amorphous silicon cells arrayed on the
front of a unique camera

BY GEORGE SCHAUB

body. When they're ex
posed to sunlight, these
cells convert photons to
electrons, sending power
to a nonremovable lithi-
um jon battery, which in | |
turn powers the camera's
autofocus, autoexposure,
shutter, flash, film ad-
vance and rewind. Canon
has made significant ad
vances in micromotors
that offer low-power effi-
ciencies and has applied
them to this camera’s au-
tomated functions

Right out of the box,

CLOSED

Wi

HHHHH

Canon Sure Shot

H | del Sol Features

A LENS

B FLASH

C VIEWFINDER

D SOLAR PAMNEL

E SHUTTER BUTTCHN

F SELF-TIMER BUTTOM

G BATTERY-POWER DISPLAY
H BATTERY-CHECK BUTTON
| RED-EYE REDUCTION LAMP

the Sure Shot del Sol has
sufficient stored power to run
through four rolls of 24-exposure
film, with half of those pictures being
exposed with flash. When fully
charged, the del Sol can handle six
to eight rolls of 24-exposure film. A
hattery-check button cues you in on
battery level during charge or use,

Solar energy can charge batteries
that run everything from refrigera-
tors in RVs to submersible pumps in
the middle of the desert. The panels
are the key to efficient power gather-
ing, as the angle at which the rays
enter affects the amount of energy
collected. New technology has made

the gathering more efficient through
the construction of angled, or super-
gathering, arrays.

It is photon energy, not heat,
that ereates the action. But the heat
that sometimes accompanies solar
charging, particularly in summer

{Please taen o poge 132)
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MIRAGE™ 7000
NEWEST RADAR TECHNOLOGY:

Powerful Electronic Shie

To Make It “Inyis

gEKS Your Car
o0 Police Radar!

SPACE AGE ELECTRONIC RADAR SCRAMBLER PROTECTS YOU FROM POLICE RADAR
UP TO 15 SECONDS SOONER THAN THE MOST EXPENSIVE RADAR DETECTORS!

! .__'_......._,.'.-,....L_':':.-_-,--__:... L
USE THIS DEVICE TO PREVENT POLICE RADAR FROM
‘LOCKING - ON"TO YOUR CAR. AND, IT'S 100% LEGAL!
The MIRAGE 7000 advanced circuitry intercepts all Police
Radar, including pulsed radar and the newest “instant-on”guns
used in “speed fraps.” Il zaps oul Police Radar readings with
its powerful signals. And il operates within FCC guidelines,
making it 100% legal.”

| OUR GUARANTEE !

| Try the MIRAGE 7000 in your car for thirty days. It will
defeat all types of Police Radar. If you are not absolutely
satisfied with its unique capabiliies, and the increased

protection that you recaive from it, retum it for a full refund,

Drivers are urged lo abide by posted speed limits and local
laws. The MIRAGE 7000 is recommended for protection
against improperly calibrated radar guns and unscrupulous
law enforcement only, Both occur in rare instances.

e ocaliey riwmesd B e Sflerenty B sore b checs i aters vl dres

ntroducing the MIRAGE 7000, a State-Of-The-Art device

that uses Electronic “Cloaking Technology” similar to
technology used by the U.S, Military in the Gulf War that made
our fighter planes Ynvisible.” It is easy to install and it will protect
you if you unwittingly exceed posted speed limits.

The unique design of the MIRAGE 7000 enables it to
outperform previous scrambler technology. In controlled tests,
the MIRAGE 7000 proved an average ol 400% more
powerful than older models and 800% better against Ka
radar that requires the fastest response time. The MIRAGE
7000 is built with 24 Caral Gold Plaled component circuilry to
provide you with the most sensitive “radar receive signal”
obtainable

Simply plug the MIRAGE 7000 and your radar detector into
the “Due-Conneclor™™ (included) and insern the connector into
your car's cigarette lighter. Its that easy. The MIRAGE 7000
will go to work for you instantly. It will jam Police Radar and
give you up fo 15 crucial seconds of additional protection, ample
time to slow down

MIRAGE 7000 Complete with windshield mounting
bracket, power cords, “Duo-Connector™™ and a 30-month
extended factory warranty. Only — $249 (35 541

ORDER TOLL-FREE ez

1-800-688-1200
Please mention Special Offer # X908 [_:r]
Or send a check or money order o —
Advanced Radar Technologies
3355 Lenox Road, Suile 750

Special Offer # X908



That's funny. It doesn't

look like a piece of cake.

IN ONE!

We've got the perfect unit for
housing your home entertain-
meni systeml! This space-saving
TV/VCR Holder has a convenient
360° swivel base to make TV view-
ing comfortable from any corner of
the room. The unit fits over the top
of your VCR, and the casing keeps
vour VCR protected from dust,
scratches and damage.

Where can you put it? Any
sturdy surface will do (i.e., counter-
top, desktop, dresser or chest of
drawers). Its anti-scratch rubber
base prevents damage to your
furniture. Made of durable high-

mpact ABS plastic, the TV/VCR

Holder houses VCRs measuring as
largeas4”" h.x 17 1/2" w.x 15" d,,
and TVs up to 26" in screen size.

# B69696..................... 549,95

ORDER TODAY!
cai 1-800-223-3073
@ = @

Or send check or money order to;

Dept. PMPGS1
PO, Box 40082 |
[es Moines, 1A 5034 7-0821
e s to auded your state and local salkes tax

Please mifid 55 9% lnd shdppang IJ.uu!hllp; & inaiiranoe

i Fledrsd Conpaisratinn 250 W 55 5. NY, NY 10004

SUN POWERI (Continued fromm pengpe 1000

months, can damage film and, with
the del Sol, may harm the secondary
battery. Usually, we're told to
keep our cameras out of the sun.

The del Sol keeps the damaging ef-
fects of heat to a minimum through an
ingenious self-regulating pop-up front
panel, which automatically elevates
to provide shade when charging in di-
rect sunlight. This happens at tem-
peratures of 80 or above. Yes, you can
charge the camera on the dashboard
of your car. But even though the inner
workings will be protected by the
heatshield, the film inside the camera
may still bake due to the high ambient
temperatures, especially in a closed
car during the summer months. And
baked film can cause color shifts and
odd image effects.

Will the camera charge properly
under anything but bright cloudless
skies? The lux, a unit of illumination,
tells the tale. Direct sunlight yields
about 100,000 lux. In shade, it drops
to about 30,000, Indoors, near a win-
dow, you pick up about 8000 lux on a
clear day, and about 4000 on a cloudy
day. Indoors, under ambient light
conditions, you drop to 1000 lux.

In direct sunlight, the del Sol gets a
full charge in about 6% hours. In
shade, it takes about 16 hours. In-
doors, near a window on a cloudless
day, it can take 67 hours, and if you
leave the camera in a room away from
a window, it ean be az long as 2000
hours. The camera comes with a lux
indicator, which may prompt you to
move the camera to a4 more conducive
spot for charging. It is also equipped
with a battery-power indicator to al-
low you to judge how many rollz you
can expose (with 50% Mash shots) at
the camera's state of charge.

Since lithium batteries for today’s
cameras can cost as much as §15 a
pop, the renewable energy provided
by the del Sol's solar-power system
sure makes economical sense,

And, while solar power is what
makes this camera unique, it also has
a very usable lens and shutter. The
32mm (moderately wide angle) lens
lets you shoot as close as 1'¢ ft. It has
four flash-operating modes, ranging
from auto-flash to red-eye reduction
to what's called a slow-synchro mode,
where the subject and background
light level both get considered in the
exposure so that you can get natural
nighttime shots, It has a slow-shutter-
speed warning, which tells you when
to steady the camera to avoid shaky-
looking pictures, and all the auto-
everything features one expects.

The camera is small enough for ca-
sual carrying, and attractive with its
pearl-white paint job. But the grid of
solar cells covering the front is what

| will cause the most conversation, M
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HOME GARDENING BREAKTHROUGH!

AT LAST... A REAR-TINE TILLER
ESPECIALLY FOR SMALL GARDENS!

The 4HP JUNIOR® Model

* SAVES YOU MONEY! Half the price of larger
rear-tine tillers.

= SAVES YOUR BACK! Forget spading and ral-ung!
The 4HP JUNIOR® Model prepares your "
garden in a fraction of the time with
none of the backache!

= SAVES HAND WEEDING! Instant,
accurate DEPTH REGULATOR adjusts

and bury weeds seeds while ynu Ser‘lpl':.-' -
guide it up and down between rows, Sk

* SAVES GARDEN SPACE! Narrow, 14"
tilling width allows you to plant your rows closer
together. Grow more in less space!

= EASY TO USE! With its tines in the rear and engine

out front, the 4HP JUNIOR" Model is so well bal-
anced you can handle it with JUST ONE HAND®. It
won't shake you to pieces like front-end tillers do!

* EASY TO TURN AND MANEUVER! Because the
Junior is light and compact (but strong!], you can
turn it and maneuver it in tight places with
wonderful ease!

® BUILT TO LAST! Like our larger models, the 4HP
JUNIOR® Model is covered by a Full, No- Tlme Limit
Warranty — the best 2
in the business!
(For a free copy of the warranty,

please write (o the oddress in
e coupan, |

There's so much more to know about this wonder-
fully different and better idea in small garden
tillers...like how you can use it to build super-rich soil,
no matter what your soil conditions, for a more
successful garden!

Why, for heaven’s sake, suffer any longer with a
FRONT-END tiller like the one shown here - the type
with its revolving TINES IN FRONT and NO POWER
to the tiny wheels? They shake the living daylights

out of you and make
& TORTURE!

you leave footprints
and wheelmarks in the
soil. They make
gardening TOO HARD!
But the TROY-BILT®
JUNIOR® Model makes
it easier and more
enjoyable than ever!
Send for full details

trrlav!

Turns on a dime!

No more hand weeding!

Please mail the coupon today, or
call Toll Free

I 800- 645°878

[P o o e e

Dept.A4793 |

Dept.
4793

! 102nd Street & 9th Avenue
Troy, New York 12180

i

I

| JYES! Please send me my FREE Great Gardens
| Catalog with details on the complete line-up of

| TROY-BILT® Tillers, plus information on the

! TROY-BILT® Easy Pay Plan with no-money-down

| financing for qualified customers.
:
I
I
:
I
I
|
I
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City
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Relieve Back Pain!

Frustrated With £
Your Sleep?
Do you toss and rurn
at night? Can't seem 1o
find a comfortable posi-
tion? Does your back
ache when you awake?
These are signs that
your mattress doesn't

support you properly.

Metal coil mattresses support

only the firm parts of your
, creating pressure points,
uneven spinal suppors,

Sleep Better On Air
A Select Comfort adjustable firmness
mattress doesn't rely on sprmg or
water. Air is better
I}CH.'LIEC It Etﬂd}"
contours to your

Wn.ﬁ Select Comfort, you each Select Comifors
exactly the firmness you ne comtours to yowr body
Call For More Information

You owe it to yourself to learn more about this
revolutionary way to a better night's sleep.

1-800-831-1211

Also it keeps your
spine in its matural
alignment. And that
lowers the tension
in the surrounding
muscles. So you can
sleep comforrably
in any position and

wake feeling great.

For FREE Video and Brochure, Call

Yes! Please rush me a
I FREE Video and Brochure. l

Tow |
l Address

Ciry
I Zip

: __,_..--—-f))

State

!
Phone |
I
I

SELECT COMFORT" |

Mail ro: Select Comfort Corporation
6105 Trenton Lane M., Minneapolis, MN 55442 l
© Select Comlor Carp., 1995 _DC-E ﬂ lf'-l

BATTLE OF THE BOXES
(Comtinued from page 81)

pay a monthly fee—expected to be
less than $10—will receive a bundle of
data services, probably including
weather and local traffic reports, news
summaries, sports and stock-portfolio
updates and a television guide. AT&T
will be marketing the HomeCenter in
conjunction with offering home-
banking services through the device,
The first institution that AT&T said it
would be working with is the New
England-based Shawmut Bank.

The HomeCenter could revolution-

. .

ize the way people listen to phone
messages. If someone subseribes to
Caller ID, he could use the HomeCen-
ter to list messages by phone number
or by the name of the caller, if that in-
formation were listed in the Home-
Center directory. Armed with this
data, the user could listen to his mes-
gages in order of importance, not in
the order in which they were left.

Another product due out this year
literally turns a television into a tele-
phone. The LT-T0P, marketed by
Casio-PhoneMate, is a video phone,
complete with miniature camera, that
sits on top of a TV set. Unlike other

videoconferencing systems, it trans-
mits pictures over conventional phone
lines. But unlike AT&T and MCI tele-
phones that do the same thing, the
LT-70P displays pictures on a conven-
tional television set instead of a 4-in.
L.CD monitor. One shortcoming of the
LT-70P is that it sends only still pie-
tures, updating its portrait of a caller
about once every 3% seconds.

“If you're really looking at someone
for body language, you're not going to
be able to di—:r thart." ad::‘xit.a Jim ghlah
vice ident of marketing at Casio-
thﬂﬁm. But the LT-TOP trans-
mits audio simultaneously with video,
and it has a higher-resolution mode
(612 % 224 pixels) for sending more
eritical images. The device also has an
input for transmitting an image from
a source other than camera, such
as a VCR. The LT-70P is due in June
at $1280 per unit.

Meanwhile, manufacturers are
developing cable modems and other
hardware necessary to put sub-
seribers like Dana Law online
through their cable wire. The modem
that Law is using comes from Zenith.
Other companies developing modems
inelude Intel and LANCity.

But getting a cable modem up to
speed involves more than putting it
into a subseriber's home, Though
Law’s modem is rated at 500 kilobits
Fer second—more than 30 times as

ast as a 14.4-kbps telephone mo-
dem—Law says that it's running a lot
slower than that, closer to only two or
three times faster than a 14.4 modem.

Putting modems onto a cable &
tem requires fine-tuning the cable
network, says Steve Gautereaux, vice
president of technical development
for Cox Cable Communications. For
example, a problem with outside cable
wiring—or even faulty wiring in a
neighbor’s home—can enable noise to
leak into the system and lower the
speed of a cable modem.

Aside from ironing out technical
problems, another factor that may
slow the spread of cable modems is
their current cost. List prices now
start at about $500, and Gautereaux
says, “They need to get to around
$100 to make it a business.”

But for Law—who doesn’t have to
an extra to Prodigy or Cox for this

igh-speed access—the appeal of the
new, speedy modem is obvious, espe-
cially when he uses Prodigy to surf
the graphies-intensive portion of the
Internet known as the World Wide
Web. A slow modem makes download-
ing files time-consuming, Law, of
c?urse is alreacf;rh somew la:t jadedi
“It's a hies nightmare,” he says of
the Wg‘t:: EI don't even bother LI:.‘Bi]']g
the World Wide Web at 14.4."
Speed rules. ™
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Fluid your owm super sinong
e Mono III W

Celebrate July 4th & All Events
CARBIDE CANNON

BIG BANG! 3119.,’5

Maruroth U annom shoot
wih wrrific BANG! Hawe
B bang-up time & special
eventi. Lses powdered
carbide ammo, Hundneds
of shots for few cents. All metal constreciion with large,
rugged casl-iron wheels. Machined brass mechaniam for easy
loading and firing. Awthestic tum-of-centary design, Hand-
some decor when nof in ose. Made in USA o lasi o lifetme.
Available i ] sizes: 97 canmon, 4995 postpaid; | T canmon,
mmmﬁ'mtmbﬂ::wﬂhmf-‘qnﬂ
sutomazic losding. $119.95 postpaid. The the cannon
the louder e bang! Carblde ammo, abowt 100 sheots, 56.00;
3 packs For $15.00, Send check, money onder of call, Vi,
MasterCard accepted by mudl or phose. Give cond number &
expiraton. Money-back paaraniee. Send for FREE CATALDG!

Tliﬂlﬂﬂ-ﬁ-. b, Dt P, PO (o, 4008, erthilebnm, Py, 18018

#* Call 1-800-987-BANG (2264) #»

Diamond File Set 420

For a store near you: |
(800) 342-3255 |

Paanty pendieg  © EdgeCratt 1990 |

Available at most Sears, participating ACEs,
TrueValue®, and other fine hardware stores.

FINALLY!
FULL-COLOR 3-D VIDED WITHOUT HASSLES
Virtual Videos ™ compatible 3-0 video
“ No double images = No smaaring
** No attachments * No eyesirain
The pramiens “scanic wonders™ triphe feature:
1. *The Grand Canyon in Depth™—gorgacus’ . - - .

i el timbion e Foran — N 5t 30 Day

S ~masgnificent Uitah! .

Two pairs of Virtual Videos 1.0 glasses included. INSTANT GARAGES  joney Back
ALL WEATHEH SHELTERS Guarantee!

'\> Q N Sihids 5 . | 2-Y.léAH-'

AN thres Virual \Videos in 3-0 on VHS — B 2] WARRANTY

Call foil-free now: 1-B00-VIDEO-3-D
VISA and MC acoepled

SOLAR ELECTRIC PANELS

POWERGLASS $79.85
FEOmA st 145 VDC
175 X160 x1.25"

38 Ibs.
POWERGLASS PLUS  $99.895
TOO mA at 145 VDC
IO x150 1.5

STARTING AT PRAOTEL L Carn, Truchs, Bo W
Blbs. T m"Tsi s ey wpaths. Docks, Poals, Workshops
h‘“ a“‘ | = 3 i i Contracts, Sandblasting, Camp
, L m neads m m.' i 199{' poray Shelteér, Walowam, Hot Tubs, and
pollution, fuel costs, or slectric bills with r g L'ﬂ.l_lzl'; :.I'i-: '.:_l;-::a:-crlllli:l::::l':lrln: &%uuli::l; o :Jl.: |;:r n:r:l.u..:-
POWERGLASS and Any Langth. WiRstands Rain, High Winds, Su - .
W v i gh Winde, Sun, Sap & Heavy Snow
PE’WERMSE PLUS - Assambles snd Anchery Ouickly & Esaldly. Mo Praparty tas or permit |
fequired. Survived Hurricane Andrew! Canacien Wasther Tested) |
Solar Electric Panais from SECO. F™S0  COVEAS LASTUPTO 20 YEARS  WE SHIP TO YOURDOOA. L
Ta ardar fall A AN TONARRT o . e an - . . ann



Cable TV Descramblers Converters & Accessories

For the amount of money you spend each year on

cable rental, you could own your equipment.
You Now Have A CHOICE...

save money by purchasing your cable equipment. Access
all premium and basic channels. We offer the lowest
prices on all major brand names including Zenith, Jerrold,
Scientific Atlanta, Tocom, and Pioneer. FREE 30 day
trial period and 1 year warranty. So. if you are tired
of the nising cost of cable TV...

800/334-8475  Call for your free catalog today
MasterCard - visA - aMx-cop Add-on Cable Company

Life Insurance For Roofs
Information & Price * 1-800-845-5863 * Fax 206-745-9529

. Moss, Mildew & Fungus Inhibitor

100% Natural Fungistat
Rain Enc Oxide

E.P.A. Registered 55500-1
Safe for Pets & Plants

Easily Installed on Oid & New -
Wood or Composition Roofs

(wuamcaru
Mfg b?

F'D Box 46337 - Seattle, WA 98146
(Dealer Inquiries Invited)

Only
£32.99 each
50 ft. Roll WNails

Easy to Install
Avg. Roof - 3 Coils

MAKE *90/HOUR
:n-T SAVE BROKEY 1

SCRATCHED (8 { RADKED
WINDSHIELDS & PLATE GLAAS

Dhat Hi-Tech Optikiesr by
[ reesirs moal gless 1]
ERLOAEE withoul removael ai
J500% protil EEsy 16 bam

CALL MOW - rou Free 80 800- 555 6224

k.o ﬂlﬂt?“ﬂllm punm

Make and Sell Your
Own Ornamental @

Concrete ltems!

Book about Aluminum Molds
including over 425 dasigns,
prces and producton trade
sacrats from the world's
largest moid manufacturer.

CONCRETE MACHINERY CO., INC
P-0. Box A99, Hickory, NC 28603

CABLE TV DESCRAMBLERS

JERROLD,; SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, PAMNASONIC

% ONE Year WaRRANTY ON ALL propucts IN WRITING !
% Buy 2 save 10% on seconp unr.

* EASY TO INSTALL INSTRUCTIONS WITH EVERY ORDER.

9k FrienoLy, courTeous seRvicE.

WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A

30-DAay No-Risk TriaL PERIOD.

714 W Rd. #334
Omaha, NE 68114

Satellite-TV i3 Ff EE

100% Satisfeaction

GMN'{:.

+ All Major Brande
JL; .,.ml + Complate Systans
St & i

1"'1-"'1"" | i . Gon:pllll Instruct.

Let Us Help You Select

Your New Salteilite TV

Entertalnmant Syatem
0

ver 1 Million Depend on Skyvision®

[ 1-800-334-6455
, ' nrl E1 BT 'lll'FI-"r-':?l
10‘-" ;.i_‘ Skyvision, Inc!

HEE0 FROMNTIER DRAE
FERGUS FALLS, MM S5537

-
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Here s the solution %

» Lindensand - Step by Step VIDED
Soilves Lr iking Baserment Problerms

Sirmiple

*20% @ --';'P

Vierdi Corp.
+'4 Shipping -

Flushing. NY
1-B00-430-0118
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B v or by it vt 1 o FXI -

55 minutes of daybeeak V YOURSELF!

™
-*:'-J:: ﬂ:}?gflmmlwm b - »Easy to use!
e sSave Money!

ANY EXISTING SOCKET

No. 455 Set of 2 Satety Sockets—$2 1,95 e g

HAMPSHIRE ELITE PRODUCTS

) «Save Time!
B+ As low as $1005

- (= -
146 MAIN STREET, SUITE 185 » SALEM, NH 03079 For FREE Catalog Call: mthy
1-800-4SMITHY =
L, Smithy Dept. FM
LB AT - R 025 B Znd Sireet
{Ask for operator PM) The Dalles, DR 97058

RADAR JAMMERS

“EVERY DRIVER SHOULD HAVE (ONE™

BEPROOM ORGANIZER

FITE UNDER
BOX SPRING L
o ol
7 FACTORY /] 5

You'll LOVE

§— oimect this totally new kind of TRIMMER ON
————/ MORE TICKETS Il WHEELS compared to the hassle of using
RA a hand-held trimmer like the one above!
MI v GEZOE_HIEH The DR®* TRIMMER/MOWER rolls
: e "light as a feather” on two BIG WHEELS!
e voniculy porkted | 'S || | | TRIMS beteer, far more precisely than
FREE CATALOG  1-800-782-4825 Joranca 1o cramle | s hand-held trimmers. Plus, MOWS every-
o [$249]| | | thing from whole lawns (even wet!) to

BEST DEALER PRICING! : DOMOUMN £ Sigast thae tough, waist-high growth with incredible

fuisk b iffiec e by wetuge noess mterference arcd will not daplay any

30 DAY FREE TRIAL! speed The Wieage 2I01 ntafe e 8 dectorsnd comas comeiene wi ease! Rocks, roots, stumps, etc.
CABLE DIRECT enen e rgiuimasg shores 6o | | [doit no harm, because the DR®
3 b ot g has no steel blade to bend,
DESCRAMBLERS N -800-732-0044
: & 200320042 | | | bmakr il ortcforue
with riding mowers: takes

COPY RENTAL TAPES WITH OUR

VIDED STABILIZERS the place of both your hand-

held trimmer & small-

Nuwﬁpm.- can Imrr;:;mr lavonite wheels walk-behind
ﬂﬁl?ﬁf Eﬁ“?ﬁﬁ% mower for finish-up trim-
on premium . ming and mowing. A
FREE Cable TV Ei!ln"ﬂl'. 1 YEAR WARRANTY ﬁl'*m fur mm to use!
E  800-906-6664 = FIOROE M
H 21255 156TH CIRCLE » D&IAHA, NE 62130 I} cau m‘aw
TODAY for

FREE
DETAILS!

b W

LASTS A

For a free brochure, call or write:

PACE-EDWARDS CQ., Dept. F
2400 Commercial Blvd. » Centralia, WA 98531

1-800-338-3697

SAVE UP TO 45% il — S
faclory Direct: 20X 36 + 5182 | Just the thing for p
it yourseit H:H-sunu(% ~ Who want to get we . o : 2

—— ~ information first hand! fego o e S 2L Z IO
800-888-4606 =re=morrne e wesen wzano | | 1Ly o ok s s DTS o

Over20  With Wind Speed and Directian, wdmmmmm-&mf

I
I
I

ing
Fealures Temperatune, Wind Chill, Highs . ek .

KEYLESS ENTRY LI]I:KS and Lows, Alarms, Opilonal .m Season S’“mmmﬂm I
HIGH SECURITY DOOR LOCKS IBM and Mac Interface :Nm :

ND KEY COMVENIENCE o P i o
ALL MECHAMICAL 1" DEADBOLTS DEFY o, 4, l:"-ddl‘tii l
FORCIBLE ENTRY OR AUTDMATIC 575 Rainfall Dption I E
LOCKING DEADLATCH ll::‘ny ;
4 DR T DIGIT COMBINATIONS 4 ONLY S‘I!E.M! 1 ik -~ E
EASY INSTALLATION L‘"‘" (Fhus 58 00 Shipping & Handling) " '
1-800-1R8-L234 or FAX 407-328-0877 MOD. LT 8102 TRl lTu. COUNTRY HOME PRODUCTS®, Depe. 391 i
For moare indormabion of a froe calabog, call Lo EEE)'_REBE Eﬂl}i ?_CHH_{:_V_‘I’ _Dj_ddj 3

1-800-678-3069 =T




WATER WELL
DRILL KIT

Thousands of happy
gardeners and homeowners
have discovered the Hydra-

Drill secret. They drilled
their own wells and their
gardens prove it! You
can, oo, Call or write us
today and we'll send you

a hig, free package of
information about

Call Toll Free
1-800-333-7762

Also, ask sbout our “How To...”
Or Clip Coupon and Mail Today!
' L& N & & & N N 0§ |
7718 Anderson Road
I Opeiika, AL 35802

[ YES! Sancithe FREE SFORMATION PACKAGE. and the
Bustrated guide HOW TO DRILL YOUR OWN WA TER WELL l

[
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l__ ‘ELECTRONICS

Leading the way to cxcellence

Cable TV Converters
and Ducramh ers

STARGATE SST

Features include:

| ® Upgradeable card slot
® Volume control

® Parental control

®* Audio/Video ports

® Sleep timer

OFFER EXPIRES ON JUNE 30, 1995

1-800-228-7404

Ma® FREE CATALOG
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Super Powerful
FM TRANEMITTER
gty 1P T ety T e ey
Trgmam 1 W & S e ey PV race iy
I Q kom0 - W W B Sy e e |
P g @ TraeRemEn Ve Woaesheny gnd

Bacard Wphoed COPeRT LSO i pour CR B
[T S T
s oty Bees pacww 12 00 B U8 e

whippersg g siwem be LR Carp PO o

ML Meleporn FIL TR OO0 D

ol 407 - TS 1000 o waead 15 58 = 51 08

SHOP . TASK

HIII LATHE - DRILL

The Original Home Machine Shop
Designed in USA by Shoplask

by Ol
1 Pt sy (aew Do

3 s Powsd
Feod depisten
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1-800-343-5775 FREE BROCHLIFE
DEMAND THE BEST

SHOPTASK F.0 BOX 108, ABERDEEN, WA S50
GICE 1981

Fits All Gas Trimmers

= Dpsigred lor hadvy duty Erimming X
= Q‘\.-""".'gl'lliﬂ' shngArd
Alirg e —Extra bough

n_-. trirremimg chaen link
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Call for 8 FREE Color Catalog!

1-800-462-9197
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for cable TV squipment.

: *BUY WHERE THE DEALERS BUY." :
I mmm |
I Orpen Every Dayl I

I

| Your VCR Tapes Why put up with inconsistent

| CARMIAE e e
CLear as Dayl

| UNJAKM NOW WITH

I Video Decoder;

L 0n Fjrgs rder .~
BEST PRICES !nl‘-.fmw;
Panasonic, Fioneer, Jerrold, Zenith snd rands_

CALL FOR FREE CATALOGUE

1-800-909-4333
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CABLE TV. EQUIPMENT
Why Pay High Rental Fees
Rapiscemants for sl moosis. B0 dey u
difkons money Dack Qulsranie. Low
Ship within 34 hous. SSAE fof free catslog.
visa MC, COD. Le our experience work lor

FERI
1-800-243-3987
BEKYLINE SYSTEMS INC.
t 114 8. Euclid Ave.
Ricige,
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Your
Friends

i Gied 3 Siged Tension Keys, Procise instructces, & MORE
Sof They device o 10 be used o derormilnabo® purpote BRly!

Satmfacton Guarsndsed o Fall Rfurd, | weeay orivery  To gt thay
pictny Srven Sered Pow OWLY BR9S - 53 58M 1 Salfe Marketing,

L M0 V. Montpomery Av MNoS66F, Rockville Md 20850

FREE PH.D!

ACCREDITED DEGREES
MINISTERIAL LICENSE

PROFESSIONAL DIPLOMAS
Psychic = Hypnosis = Counseling = & More!
Rush Name & Address To:

PULC. - BOX 2

265-PM = SACRAMENTO, CA ‘95827

Cable TV
Descramblers

Converters * Filters * Accessories

30 ooy Froy Tyl - NID) QESK
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Fipstranicy

_Free
Catalog

starfing
os low as S99/

CABLE T.Y. EQUIPMENT
10 Years Experience

Zenith, Jerrold, Suamﬁc Atlanta
Proneer, Tocom

@ nemnumcs

The amazing walk-behind brush cutter!

The DR® FIELD and
BRUSH MOWER

CLEARS & MAINTAINS meadows, pastures
woidiots, wooded and rough non-lawn areas
with ease. CUTS tall grass, weeads, brambles,
totigh brush and saplings up to 17 thick
CHOPSMULCHES most everything it cuts
Leaves MO TANGLE of brush to pick up like
hand-held brushcutters and sicklebar mowers
Perfect for low-mainienance
wildflower meadows, European-
style woodlots, walking paths,
or any area you only wani
10 mow once a month
OF ORCE & season’

« S Prpaded
= hows up i 12
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Put It Up With Nothing Down!

Wi diwn P"" ment and anri e CORSIFcCT0m

Tmami g w hen Vi prir hase o 'I-[llll"\- home

When vou build with Miles Homes, vou
can bnld rthe home of vour dreams with

4 [R |-".'. m 'I‘..I'-"TI!‘P'“ O Our ".'I_Ill,"I'I,II‘- or ”'I(‘

money for subcontracted work Recause at

TRY FOR 30 DAYS RISK FREE
y Please mail this coupon T ODAY for complete FRE
IDI‘T.-\II S of the DR* FIELD and BRUS
'Hﬂ“FH g luds né_lpnu.cx \J!tq.lﬁ;.].lh‘ll‘h of Manu

Miles Homes, we believe anractive

financing should be a standard feature

with sy s B land ELECTRIC ARTING Models, and "Of
with v new hom :H,flu'][' Savings now in effect. There is no obligation
1
|| Narma
MILES HOMES :”.....
Call 1833432884 Fxt 1 lor o free consultation i e

lT COUNTRY HOME PRODU l."TM" Depa 391
:_ Ferry Road. Box 89, Charlotte, VT 05445
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Incredible 20 PROJECTS of PVC PIPE
GeChel AT § Bkt | PORMSLE CO ( SOVDRCRAFT | BROWMOBELE | BARLSCAT
RAREHLAR R | OGAEE ROUSE (GATTBO | gk FO0L /b R

PV FFES ARE EASY 10

W1 AT ALIGH | JCRIE
LOw-COuT, DURABL
& GOO0-LO0TNG |
- e ol p———
ey e g I e
BOOK § 138

Te: PVC DESIKGNS PO BOX 386744 HOUSTOM, TX TTIM

SUBMARINE e e

F'I..AN*-! 15: 0150

PO Bes T8, Soswoa, TH 7777

SPYVIEWER 35.00 Eacr (POSTAGE pUD)
. lﬂl.'l WIDEANGLE DOOR VIEWER
CEYTTAL CLEAR MO WOHLE BLDNTH SFOTS
= LASY TO IRFTALL Wi&™ HOLE SI2E
FIT | ¥ TO I ¥ié " DD THICEHESS
= HEGHEST QLIALITY BRALE MATERLLL
= CHOROSE FROM THELE FINTSMES:
FOLISHED BRASE. ANTIGUE COPPERL
OR BRIGHT CHREDME (FLLASE SFRCIFY)
POLISG & COMPUYE, FSC S8 CRAVEL DRIVE. FT. WORTH. TX 78118

'CABLE TV DESCRAMBLERS |

* Quantity Discounts = 24 Hour Shipping
* Save Money, Don't Rent
NOBODY BEATS OUR PRICE
Call Us Last For Best Price

I BI!II] 877-0321 ‘

| g 1hesf] o en-l[ltunr'r_-b! ]
WL l.-':'l"-|ii.' ONS, INC LORIDA SALES

Don’'t Lose Your Head
“cHble TV Bills

Oover High

Owning your cable
equipment saves you
the high cost of monthly
rental charges and gives you
complete control of vour TV

We have the Best in

CONVERTERS

and
DESCRAMBLERS

Everquest * Panasonic * Jerrold * Zenith * Pioneer
Scientific Atlanta * Oak = Eagle * Hamlin * Tocom

] 800 624-1130

NER  MDZdimt . EE

875 S. 72nd St. * Omaha, NE 68114 H

Nl Aal [ i
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LET US OFFER YQUgA"WORLD OF SAVINGS..

INTELEStAR

ACCEPT NO
SUBSTITUTIONS

______________________
i o WA BQIE = PO Bow 1450 24Moul crecicaed B
e o i raa, MO 21083 &5 (410j830-8024

#DEALER INQUIRIES WELCOME o PICTURE IMF‘HD'I.I'ING ENERGIZER CABLES T MAJOR APPLIANCE
oFULL WARRANTY oLOWEST PRICES eBULLET PROTECTORS & IMMUNIZERS owsl REPAIR MADE EASY!
oNEW INTELESTAR® ®WE CARRY ALL MAKES AND MODELS %

MEMBER OF THE NATMONAL CONELUMER CAHLE ASSOCMA THON

il 800-835-2330

; E L QG Order by C.0.D., Check-Via-Phone or VISA / Iul(.‘-
ch.T :..._ Pleass have the maks '1|";d miadal # of tha aguipment usad in your anea

MULTI-VISION €LECTRONICS INC.

sarn rader Seceely That
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KARTING tﬁ, CLUTCHES

EXS or 0 40N Chass  Meedls Baard %N or 17 Bore
E| Finally, a dependable fun karting clutch that asts!

NORAM, P.O. Box 09338, Milwaukes, W 53200
Phone Orders: 1-800-096-6725 o >

Storage * Shop * Office # Etc. Call or Write for full color literature
showing tools for making FRE

Vigeas Under 4 B

Factory-Direct ® Pre-Packaged
STEEL-FRAME Buildings
PRICE SLAS

Limited Offer Save THOUSANDS

Gmnmmpml‘ fron

FREE VIDEDS
:‘\-"'""-5 fpr lor a8 new
TR
O 1o viowos l'l'

IJHE'[rEII.l.i.Fr
ANY SURJECT

GQURVEILLANCE

& COUNTERSURVEILLANCE Elsciranic Device
Haddan Wideo Cameras « Elsctronic Kits » Voics Changeey

Bug ard Phone Tap Detectons » Sholgun ilics » Micra Recorders

* Vehicle Tracking +I.n=ilrrwng .l.lllm

Ertrx Long Play Ff Rpvowoin vy T 128 /7

Incamemg Chita v ATt

Y F-:'FI CiTl-L'Dﬁ'SBH}'Iﬁ 00 TO_P.0. Box 337,

OUTLEY Butfalo, NY 14236 [T} 851-3476 - [T16) §55-8050

SHOP OUPFITTBRS

Manufacturer of Compaet Metalworking
Tools You Can't Buy Just Anywhere

605 South Adams St. (307) T45-5999
Laramie, WY B2070  FAX (307) T42-5999

CABLE TV BLOWOUT

You get: #1 Grade steel Frames & Endwalls; S
M -I- i1 ”
AFLISRATR ChislL g, S Emmp scsuule Novavision & MiLLensun® Qi
simple, step-by- step Assembly J o T i Ty
Revolutionary new universal one-piece converters and JerroLn® TVT & TNT
LIMITED-TIME BARGAINS (call ice cthers) descramblers. Fully activates all Jerrold, Scientific ACTIVATES ALL JERROLD EXCEPT BASEBAND
27 36' - Value $8,061 - NOW $4,134 Ot T e, oy o
34 x 48' - Value $12,630 - NOW 56,468 = Picure in Plewre * On-screen display SEa——
42 x 60’ - Value $17,940 - NOW $9,198 D T L el recal Provirs® PLO-II®
48 x 72' - Value ml1 50 - NOW ;mm . ;"nlum:[."f'-'lulc : . TE#-;T: charl';ml WORKS ALL PIOMEER 5 YSTEMS
= Farental contro . 4 swilc Call for
I 1-800-843-8275 30 o Other Models Aveltatle your MicroCom Inc.
Y Frieg il = A Warranly
MCAE T BestDotr Price avsalo st . FREE  800-665-2002
w el PM g o e a e i vl e today! MawierCard « VISA « AMX - DOD
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CABLE TV

DESCRAMBLERS

Besi Prices in the U.S.A! We Will Beal Any Price!

..i'crmld Scientific Atlanta, Panasonic
Pioneer Green, FTB] SAJ], "'u_unnr Pln

- sSEFies l.‘ulraltr'l
. ; E‘LH-II Dvop-field (MBD)

FAST !:-HIF"MEM‘I'E FREE CATALOG

30 DAY MONEY BACK GUARANTEE

1-800-818-9688 w+ ssest
LS. Cable TV, Inc., Dept.: KPMO065

4100 N Pogwerine Rd EII.:I.; F-4 Pompans Beach FL Y3073

Tabs ot & lared
i

Fratty Egivem s Demaiiac

PLAMN § 15. itmus =  Staford, TX 77497

HYDRO

MAGNATRAC.
No Belts...All-Hydraulic Drive!

othars for Extra CABHI

=
SCATALOG  82.00

- SVIDED .. 38.50
# BAOCHURE  Fres

Technical Marsal - $8 50
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WOOD HEAT

Forced air or
hot water furnaces

Charmaster®
21328-8T88 2207 HWY 2'W
GARAMND RAPIDS, MN 35744

Busidd B Yoursedl
Backhoe = Send For
Freg Brochurg

Figne o ek B a0y
o R + Sl progmind
= Mg machereng + Car iowabis
= Linchgr §9 000 i buie » Dy
68 ovnt il peary = J-posnt hech
F | plaes Evasakis

—i

- [P s 608, Dapt. I - Dadile, V& 28500 - 1-800-01-PLANS

LOWEST PRICES sMon‘si:
SA

Flaide have MODEL wied U0 your Giad whien calling

1-800-535-1843 zo.eei,tei v

FREE INFORMATION
allvacral Sawmills
80 Curtwrigiht Dr

Lirit 3
Amnarsl NY. 1428

1-800-661-7746

GUARANTEED LOWEST PRICES |

FACTORY DIRECT 1-800-4468-540%
'lliimim-’lﬂ,ME H; {‘"“Hs'"

* Strongest for Wind L Saew
« Heavy 2, 20 & 18 go. sheel "'!‘;l:
Limited Time Otfor

= Mointenance Froe

PHONEER STEEL BUILDIMGS - since 1980

**CABLE T.V **
DESCRAMBLERS
LOWEST PRICES!!!!
CFS ELECTRONICS
1-800-995-1719

Gerstner® Master
Tool Chests
1Finest American Made

Wood Chesis & Cases
Since 1906

For Free Catalog Call
(513) 228-1662

PLAZAC SALES INC.

Cable TV Converters Plus Panasonic, Scientific
Adanm, Jerrold, Pioneer and more. Professional
Service, Good Prices. One Year Warranty - Ship
thelt of service will be
‘ew Jeney mles Dealers

PLAZAC SALES INC
1-800-A-WIRE-4-U (1-800-294-7348)

COD, Amnw cne |r||!-1'|.m
declined sales Sormy, no
Wanued

Use
Zip
Codes
When
Answering
Ads

SINGERS!ERe

e Ar
Th ql-.-ml .-1 .J E Ijnm-.lt oo
Fr Eirchs r e Tape

L :
24 Howr D, Irlh ﬂl.-qulnl Lire gm}u: 2485 -Exf 67
When You Want Something Betier Than Karaohke!

It's fast, its mean and
ity almeost a8 much fun
o build a4 bt i eo drve.
Order Rcoory divect from CARS Inc.,
free color brochure, call (800)-252-7742 ex 1113

Make *25t0*100 per hour
with ‘Badge A Minit

Vs, i1's meally possibie by muking i
sallieg wignt enloiful Baoge-d-bbad
2" bufioss. Bufions are proven
money-akers o fars. fea mar-
kel onveRBang. oF anywhee
peapie congregie. They re

tasd and masy \o make with
Badpe-A-Mirst 1nd ingageninve!

Gend for & FREE full color Ry
catalog of sand for & -

Starier K1, only §29 95

plus §4.25 shi L ﬂ
msidants add $1.87 tax)
Basige-A-Minl_ Depl. PMESS, Box BOD. LaSalls, I.|1:|:|1
Phone 1-800-773-4101

SALE
CABLETV®

DESCRAMBLERS

WE’LL BEAT

ANY PRICE!
CALL TOLL-FREE

1-800-284-8432

* JERROLD = TOCOM = ZENITH =
* DAK » PIONEER = HAMLIN »
* SCIENTIFIC ATLANTA =

24 HOUR SHIPMENTS!
QUANTITY DISCOUNTS!
30 DAY MONEY BACK GUARANTEE!
FREE CATALOG & INFORMATION

t@ SR
..... T arr Expres l."l-.l|'.|:l|||rn|
1A 1= 3!

1 B'Dﬂ' 234-3432
EOR CHMEEmS oMLY

Fur |'||"'rr||.4|'d._ rusiormer sermee: 3057 l':l' f
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CABLE WAREHDUSE

17T WEST DAKLAND PARK BLVD, . SKNTE 315, SUNRISE. FL 32357
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Classified Ads

Dorothy Nolan, Classified Manager

Rates: $12.60 per word. 10 word minimum.

Bold Face Type—3$1.00 extra per word. (First word automatically set in Bold Face Type). Gray Background—Additional
$54.00 per advertisement. Centered Headlines (5 words or less)|—$65.00 per line. Our AUGUST issue closes on JUNE 5TH. (On
sale date is JULY 15TH]. All advertising is payable in advance by check, money order or credit card. Advertisers wishing to
charge their MasterCard, American Express or Visa accounts, please be sure to include number and expiration date. Send order
and remittance payable to: Popular Mechanics, Classified Advertising, P.O. Box 33578, Charlotte, NC 28233-9920. Be sure to in-
dicate classification under which advertisement is to appear. For additional advertising information call 1-800-367-5452/
1-212-849-3167 or FAX: 1-212-977-5415/1-212-586-5562.

Advertisers using a P.0. Box number must furnish complete name and street address for our records. To avoid delay in the
publication of your advertisement, please send samples and descriptive materials with your request if your advertisement
does not state clearly what is being offered.

YES!!!

We do take advertisements over the phone. Contact Dorothy at 1-800-367-5452.
Please have credit card information handy.

ADVERTISING AGENCIES, ADV. 5ERV..
MAILING LISTS

MAILING LISTS. UL.S/CON. Fresh, guaranised. Opporiuns-
s, mongymaking. Irswn Herzsprung, Suite 565, 1706 Front
5L, Lyndon, WA S8264,

AIR CONDITIONING & HEATING

21
0
i
o

528
3
{f
&

123

ANTIQUES, RELICS, ETC.
FREE List 1o Serous Colleciors. 300,000 indian Artfacts,

Spears. Pots. 50,000 Minerals And Fossils. Caddo Trading,
Box 666, Murireasboro, Arkansas 71958,

SUPPLIES

ARTS, CRAFTS

“GETTING Started in Slained Glass ™ $1.00. Whitemare,
Bax 20857, Hanowver, Mass 02339

" CLOCK WORNKS, Beading supphes. rockhound supplies,
bt Duckies, cul sonds. Wholesale catalog 51.00. Eloxila,
Baox 720, WheaBand, Wyoming 82201

AUTOMOEBILES

§225 DAILY “"CHROME PLATING™ Auto pans. Moloncy-
cles, maxpansive, pasy. (Free) information. Chrome Finish,
Box 5748, Defipna, FL 32728

DRAUG RAID SEIZURES: Buy Dirt Choap! Cars, Trucks,
Boats, Computers Seirures, Box 51488-AT, Ontario, CA
g7e

VAPOR CARBURETOR TRIPLES MPG. Free information
HAA, RZEISP Bowkng Green, MO 63334-9350

SUMMER Carlisle, Julby 28-3), Carlisla PA Faingrounds,
Cohector Car Flsamarket, Car Comral Space Avadabls. Sum-
day GTO Display Phes Tha Giveaway OF A 1965 GTO At 4PM
T1T-243-TRSS

-EIHS FD:Fi I-_'IE Tricks, boats, 4-whaekers, ﬂ'i:ﬂﬂl:laﬂ:ii.
fumiture, slactronics, computers eic. by FBI, IRS. DEA. Avaik
Abiks youd Grid Aoss. Call 1-B05-582-8000 Ex 5- 20024

£250 DAILY REBUILDING Anernators & Starters, Detalls
Machancal Engneanng, T8 Bivd K, Huedson Falis, WY 12838

FOOL those theeves. smulate an axpensive car alanm
Small bhnieng hght package. Sand $12.00 16; DHAWMS, 1188

1y Bivo , C P 77000, Tarmebonnae, Quebec, JEW 555

FREE Esctroplabng Catalog. Kas, Unevirsty Pubns, Boa
107, Pr UT B4801

MAKE YOUR OWN HEAVYDUTY TRUCK BEDLINER
FROM FREE MSCARDED RACECAR TIRES. Flans 33.75
Byeriy. 434 Ird Sirest. Norhumbaiand, PA 1TES7.

CHRYSLERS Al Cariale, July 14-18, Carligle PA Fair-
grounds, AN Chrysier Fleamarket. Car Comal and Showfield
Space Available. Win A& 1872 Challengar Sunday at 4PM
T17-243-TRS5

HOW TD SAVE Hundreds, Even Thousands On Your Nex
Car, Easy To Follow. $10.00. BKM Enterprisas, P.D. Box
1111, Eatoniosn, NJ 07724

| Got A Professional Looksng Pain Job For Just $51.28. '
Show You How. Send $8.00 To: 5. Austin, Box 296, MNorh
Sak Lake, Uitah B4054

Guige—104 giossy pages, 300 pholos showeaiang today's
entire crop of full-gized fibewglass. replicars. $10.95 ppd. (B00)
SRE-EIT] order lina.

AUTO SUPPLIES & EQUIPMENT

TURBOS - Autp - indusinal - Agncufiural Deect Aeplace-
mani All Makes And Models. Call Ray, (518) 437-1300, DEW
Dhesel And Elecinc

BUILDINGRESTORING AN AIRCRAFT? JOIN EAA!
Bince 1853, EAA has helpod people realize their dream of fiy
ing. Mambership is $35.00 per year. Call 1-800-B43-3612
mantion code “PM™. EAA, P O. Box 3086, Oshkosh, Wi
54903-3088

BUILD YOUR OWN AIRPLANET YOU CAN DO IT? Dur
naborwite workshops leach you how. Call for free slorma-
tion, Alexander Asroplane Company, 1-800-831-2848. De-
partrrsed PA.

PISTON Powered Rocket Bell. Skalsboard Hovercrah
Pans 535 95, Teckrsco, Box 2463, Mission, KS 66201

WANT 1o pial & halicopter or & asplane, no hoense re-
uired, guarsnised, no gimmicks or fak involved Bnd in com-
plance with FAA, eam lop doliar prhr §500 00 and up, inlo
pack for $10.096 inciudes data photos, specs on how &8 done
navar belore offered Greal Lakes Aviation inc . PO Box 907
Dayiona Beach, FL 32115-0807

BALDING

DONT LOOSE YOUR HAIR SAVE IT! $3.95 Mo extra cost
For information send check or money order. M.D P.O. Bos
1034, Franin Park, IL 60131.

UNIQUE & Easy Way To Drain Your Rasdaior & Prolect The

| Emaronmaent. 58.95 + 52.05 5H. B&P, P.O. Box 26, Andaver,
| K5 ET00R

WHOLESALE Auto Parts—Top Brands—Unbelievable
prices—Ad LS Foreign Vetsches 1-800-435-6460

INTERESTED
IN CLASSIFIED ADVERTISING?

READ POPULAR MECHANICS Lilnat Edson of “TIPS ON
HOW TO MAKE MONEY THROUGH CLASSIFIED ADVER-
TISING®. This sbormaiies 24-Page Bookdet Wil Show You
The Do's And Don'ts of Classsfied And How You
Can Make 1t Work For You. So Order Today, Only 51.00 (no
cash) Plus You'll Recese A 52 00 Coupon Rsfundable With
Your Fust Ordar, Send To: POPULAR MECHANICS CLAS-
SIFIED, P.O. BOX 33578, CHARLOTTE, NC 28233-9020

| AVIATION, HANG GLIDING

HOMEBUILT AIRCRAFT - ILLUSTRATED SOURCE-
BOOK: New Second Edmon. 304 pages. Kits, Supples, Ser-
wices - Everything 1o select, buid, By and maintain your own
airplane. $20.00 plus $4.50 5H (USA). 1-800-557-2376 in
USA or (TOT) T4T-1500, B-4 PST or Chack/MO to: Asrc-
craftar, 840 Adams #G(9), Benecia, CA& B4510.

ULTRALIGHTS . Sampls ssue £3.00, Utraflight Magazing.
12545 T0ih Stresd, Langa, Flonds J4643-3025

BUILDVFLY Your own BACKPACK POWERED PARA-
CHUTE o fun/proft. Takes off from kevel ground unassested
Safe. Sempla, Inexpensive. Detailed book with sources Now
only §19.95. Easyup, 1089 Mediord Canbar 524400, bedion,
OR 8T504

BOOMERANGS ... HIGH TECH DESIGNS!! incradiile Re-
g Amagring Fun. FREE CATALOGS. BoomerangMan,
1806-1 N 3rd, Monroe. LA T1201-4222

AIRBODATS, Hovercraft Supplies. Plans, Propellers, En- |
ginas. Catalog 5500 Armoworop, Box 6100, Meeker. Okla- |

GROW Hair 4 Months, New Discovery! Bax 1012-C, Makab
1250, Philippines. Brochure $1,00

BOATS, OUTBOARDS,
TRAILERS, & KITS

BOAT KITS - PLANS - PATTEANS - AMERICA'S
LARGEST SELECTION - §/70" - Powsrboats - Sailboats -

ED CATALOG £1.00 (Awmail $5 00), Book "Amatleur
Boatbuslding’, 56.00. - Frea EparyFibargiass Cats-
log - CLARKCRAFT, 16-6 Agualane, Tonawanda, NY 14150

MERCURY - FORCE - EVINAUDE-MEW 1993 Bar-
gains.. All Sizes.. . $2.00 handling...Scoll McCulloch
paris. Elsctra Marine, 510 Marrick Road. Lynbrook, MNew
York 11553 INFLATABLES,

BOAT PLANS - PATTERNS - KITS - Owar 240 Canoes -
Kayaks - Hydroplanss - Sea Flaas - Powsrboats - Sailboats
Cuick/samphe Stilchingue. Savel 168-PAGE DESKGN BOOK
- $5.00. (Sent Airmail). Includes Free Suppies”
calaleg “Epoxy Manua™ 52 .00 GLEN-L, 9152 Rosascrans,
Bax 1B04PMS, Balfiower, CA 907T06-2138 31 0SM0—8258.

§32,000 TAKES ALL. 12f1 Hydmojed boat molds. 4%, §° & &
Twin Impeder Jot Pump pafiems & moids. 12 assembied 8"
pumps. Hastings, 17 W, Mam, Henngion, K5 67449, 5137258-
ns

BODKS & PUBLICATIONS

AFRICA! Spectacular atfordable safans! Secnls rivaaled’
“Satar', 2190 Melaleuca Drive, Mamit island, Flonda
12952

BORROW $57,000 - Makes No Payment For 50 Years
Frea info - 1018 Tuolumne, Modesio, CA 85351

"Amncmtmumnrmwmm.;




BOOKS & PUBLICATIONS

ﬂ-‘ﬂﬁm REPORT™ Mondhly Newsletter. Valuable
pa~Sources—Buy/Sell Used Equipmant. Free Brochure,
alsﬂnq Comparny, Dept. PME, P.O, Box 22187, Minneapols,

FREE BOOKLETS: Lide, Death, Soul, Aesurmection, Pollu-
tion Crisis, Hall, Judgamant Day, Restitution. Bible Stan-
dard(PM), P.O. Box 67, Chestar Springs, PA 18425,

BIG MONEY REPAIRING AUTO WINDSHIELDS. Supplies
and information. Grubbs Glass Pach, P.O. Box 243, Monboal
lo, AR T1B5E. 1-800-243-2213,

$802.644 from homamads bockiats.
Frea report. Booldets, 507 Cak, Friendswood, TX 77548

$40.000 ON ¥ ACRE! Mew Hydroponics - inaxpensiva,
pleasant, practical! Fres information. Robin’s, Box 6871604,
Franiden, TH 370681804,

RENEGADES Sourcabook Of Forbiddan DevicesMnowl-
sdga. Write: ®365-X6, Panfisld, N'Y 14526-0385,

EINSTEIN'S INCREDIBLE SECRET OF THE HUMAN
MIND. Send $10.00 U.5. Fully Rslundabla To: Brooks
Bartholow, 1154 Sarranc Drive, Colion, CA 02304,

BOOKS, TAPES, COMPUTER DISKS. All subjecis. Wite
for frea catalog. Emarald, P.O. Box 7144, Columbia, MO
B5205,

FREE CATALDG — 300 How-To And Sed-improvement
Books: Sports, Health, Gambling, Cooking, Humor, More,
Pinewood Products, 140 Wes! B3 Street, #2834, New York, NY
10023,

MEMN PROTECT MONEY, propery, amotions in bramskup
with wile or lee-in without paying prolessional pricss. Instrue-
thon book by afiomey lor all income leveis. 58,85, 1-B00-555-
3833

BACK PAINT Proven wideo guaraniees miliel of your mon-
@y back! Free information {B0C) 765 2502

1908 SEARS CATALOG-Authantic Reproduction $14.95,
PP, Mickwast Distributors, 10103 NW 86th Tarr,, Kansas City,
MO 64153,

10 BIGQEST MISTAKES BUYING (REFINANCING)
HOUSE! $10.00 Redundable. Money Strategies, 7604 Main
Street 107-MPE, Flushing, NY 11367,

BUMPER STICKERS

BURGLAR ALARMS &
HOME PROTECTION

BAVE Money - Purchase My Security Company Yanrd Signa
And Window Decals. PROVEN CRIME DETERRENT. AT
EEZ Secuwrity, 502 Washingion Avenus, Towson, Manyland
21204,

SECURITY Catalog - HomaPemsonal/Auto §2.00. Box 238,
South Bend, IN 46624

BUSINESS OPFPFORTUNITIES

IMPORT-EXPORT cpporunity. profitable world-wide, mall
ofded business from homa, without caplial. We ship plan for
no risk axaminaion. Experience unnecassary. Fres Fepon.
Medlinger, Dopt. J2706, Woodland Hills, Calfornsa 91387,

MAILORDER Opportuniy, Star profitable home business
wilhout experience or capital information free. Mail Order As-
sociates, Dapt. 478, Montvale, MJ 07845,

$400 DAILY “TINTING AUTOMOBILE WINDOWS"
DETAILS §1.00. MOBILE-TINT; 524 Main: Hampion, CT 0647

5295 DAILY “CHROME PLATING" Auic Pans. Molorcy-
cles, nexpensive, easy. (Frea) inlormaton. Chrome Plating,
Box 5748, Defona, FL 32728,

FREE Copy Hurw\c-rli Markating Mlllucm:l 18 Onaida,
Canteraach, New York 11720

52000 Weakdy! Assemble Products At Homa, Frea In-
fopack, Unhersal-Ph, Box 360378, Brookhyn, NY 11234,

$750.00 DAILY “"GOLDPLATING™ Autc Emblems, Jew-
alry, Inaxpansive Homa Satup. Send $4.00. Gold, P424
Hill, Housion, Texas 77037

WE BUY newspapar clippings. $TB1.23 weakly. Send
stamped envelops Edwards, Box 46T1586GH, Atanta, GA
31148

EARN 51,000'8 WEEKLY Workang Al Home. Stan immed-

LET the government linance your small business.
Grantatoans 1o $500,000.00. Frea recorded message: (TOT)
440-B600. (KI3).

PLASTERCRAFT . . . ProMable Home Businaas 3000

Molds Available. Details. Lynnatie, B251C Mentpark, Manior,
Ohio 44060,

En H'I-':-I- o
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LEARN S-nm Maching Flepainng. Men, Women Lucrs-
tive Profits. Gressiin Correspondance Schood, Box 805,
Alpxandria, Dheo 43001,

NEW! GROW EXPENSIVE PLANTS. 2,000% PROFIT.
Fres information. Growbiz. Box 308-MA, Seminary. MS
34T,

RECYCLE METALS. NO, MOT BEER CANS! Easy 5458
waalkdy! Free inlormaton. Recycler, Box 681804, Frankin, TH
ITOEB- 1504,

§2,000 DAILY From Your Telaphone Argwedng Maching!
I'va made over $1,000,000 using mina! (303) GIT-1482,
Aaconded Datads.

RECYCLE! (AMAZING PROFITS MADE) Recondiioning
Museemobde Batienes! (Free) Indormation! Banery Outiel, Box
I300PM, Hickory, NC 28603-3300,

PLAND Tuning quickly learned with home sludy courses.
Digloma granted. Amarican Tuning Schoal, 17050 Telfer
Divive, Morgan Hill, Calil. 95007,

RACKED WD,

—— L-..F-*......,....,..,..
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o

mmmmuwnumrmmt
gal caught in the homework frawd trap! Hundreds of legitimale
ompanies wart 10 employ you nowl Free repor! Long SASE
To: Consumer Metwork, Dept. P2, Box 8138, 51 Paul, MN
55108,

!HIJ DML\" ELEI:THDPLA'I’INE Elnl.]ll: f'\mn'lurn A
fions Engineenng. 76 Bivd., Hudson Falls, NY 12833

BUY NEW 1608 VEHICLES: $800 Down$78 Monthly, o
Credf, Loans, or Leases. Send SASE To: Hearn, Box 300
Marark, AR 72858,

$1,000'S WEEKLY MAILING LETTERS Froe Postage/
Suppliss. Aush SASE. COLOSSAL, Box (40215-PM, Brock-
Bym, NY 11204,

BIX Home Business Opporfunities. 51.00 SASE. CAS Mer-
chandisa, 4913 W. Earl, Phoanix, Arrona B5031.

$5,000 Monthiy Assambling Computars! (Easy Home Busi-
nass Oppodunity.) Free Repod; Computers, SE29P Ripple-
creek, Morena Valley, California 25571821,

FREE! WEALTH-BUILDING, mail-order soltwars. 58 95
processing. Dynamic Publishing, Box 231, Granbury, Taxas
TEOLE

GET PAID §288" Foll Taking Easy Snapahols A1 Homa!
Frea Report Phoiolek, Box 2457-PM, Pinecove, CA 92540,
B00-B59-4737.

FREE Catalog Books, Kits. Uinfversity Pubs_
Box 1071, Prowo, UT B4801.

1 MONEY Maker Spare Timel No saling! No irveniory’
Publicly documented seven weak $19.919 incoma! Free au-
dio cassafie and Flepon reveal Real Money, 333-
PMES, 5\W Emh Street, Grants Pass, OR 97526

HELP OTHERS IMPROVE THEIR HEALTH. BIG MOMEY!
1-800-270-5629—ANYTIME.

EASY BUSINESS| EARN 51,000 weakly, Froa detads,
Write of sand stampad, addressed ervelops. TODCO, Box
12038, Marrilkville, IM 48411-2038

FREE Daetails’' Steps To Own Homa Business. info 1801
W™ Suse BS, 315, Modesto, CA 55354

- $20.85. MOON. BOX 501,
 FREE 095 Get Your 300¢ for absouutaly froe Recorded
frea information 213-964-4534 Ext: §.

ACHIEVE financial freedom &nd parsonal power guarn-
teed Wrile: Navaar, Box 1714, Mew York, NY 10013,

SELL CARS TO GERMANY, SAUDI ARABLA, ETC, Direc-
tory, §7.00. |talian Trade Directory, £5.00. Magnum, P.O. Box
23022, Mexandna, Vinginia 22304,

MAILORDER PROFITS. Sel Books, Tapes, Sharewars,
Mailing Lists! Chver 600 Tites. Free Distribulorship Indooma-
ton, Mascor-PM. Bax 8308, Siver Spring. MD 20907

HOW TO CLAIM YOUR FORTUME al U5, Govermment
Auctions. Mew manual shows how. 522 85 Fosier Gils, 527
Ropars Avanua, #3, Brookiyn, New Yok 11225

mmmumm G.tm
tewd Legitemate” home-amployment offers! (Many Choicesf)
Write: Association - PM 885, Alexandria Bay. New York
138070260,

START A-Milion Dollar mail order business. We deop-ship
2855 bast saling products. Loweal bDelow whilsaale prices.
Immadiate deliveny. Spectacular home business cpportunity.
Free Book. SMC, 8401 De Soto Avenua, Dept. 20-T8,
Chatsworth, CA 81311-4881, (B00) 345-45MC.

$1,000 WEEKLY AR TOOL REPAIRING. Free Detads.
Box 4172, Wichita Falis, TX 7E308-0172,

$220,000 Yaardy Seling Books by Mail Recruiing Business
Associaiss, TPCF, Box 4113, Torrance, CA 80510

$50,000/ear. Saling, wholesakng of axporting cam. Frese
repan. Autonat, 507 Oak, Friendswood, TY 77548

FREE inlormabon: Amarica’s Most Proftable Home Busi-
ness Opponunity! 1-800-5644-4133

BOLAR'S BACK! SOUID OPPORTUNITY. Buidmarkal
pool of spa haaters. Easy, ingxpensive. Write: InfoWWorkes, Box
551, Palo Cedro, CA BE0TI-0551

HOW TO..MAKE MONEY DISTRIBUTING SOFTWARE!
52.00 (Refundable). Details. LFE, Box 338, Hopedale, MA
DI74T-0338

START A SUFER PROFITABLE BUSINESS AT HOME.
PROVEN SUCCESSFUL. FREE INFORMATION. SEND
SASE. THE HOMEWORKS, T ANDREWS RD., BIDDE-
FORD, ME 048005,

FREE BROCHURE. MAKE PROFITABLE BOOKLETS,
NEWSBLETTERS. Siahikas, 60 Wesichester, Willamsville, NY

14221,

$100,000 YEARLY. FASHION WATCH BUSINESS. FREE
DETAILS. 819-558-0000 24HAS.

12 MOST PROFITABLE HOME BUSINESSES, Guaran-
tead. Froe Informaton Anytime, 1-B00-626-3262

FREE Gat Cash In Your Mailbox Everyday. JG, Box
2111, Micketown, CT D6457.

WATER WELL DRILL—Economical—Simple—Sturdy.
Stan PROFTTABLE Miche Business. 1-800-658-8766.

MAKE 515,000 monthity! The Perect Busingss. No Invest
mand, Easy. Free Bookisl. MPM_ Box 57, Lanore, 1D E3541

MAKE $25.00 / POUMND From Free Aluminum Scrap? YESI
Frea Fapon! Amanscrap - PMEGES, Alexandria Bay, MNaw Yok
13807-0127.

RECORD Videdotapes ... Al Home $5.000 Monthly Possi-
bie. Mo Pornagraphy. Free Details. Write: CMS Video Compa-

|y, Dept. 17, 210 Loma Squane-#16&3, Birmingham, AL 35218,

. NEW 2000% PROFITS - in

MOMEY In Your Ma# With Easiesi Business On Eanh!
Frea Delais! Mountan Maketng-PM, 42 Perking Valey Ad.
Bryani Pond, ME 04218,

REALISTIC Home Businesseslongewty Fesearch - 30.
pages. Send 2 stamps. Odessa Factshael, 3062-8 Emarson
Palo Aho, CA 54306

BUILD your own gall clubs! Fres full-ine calalog: heads,
shafts, gnps, iools. supplies and more. Cal 1-B00-423-2968

TOWABLE HOTDOG Can! Station Wagon Unitl Plans!
(Wipoden). Manual $12 00. Tackmann, 205 ETE. NY 10021

HOW.-TO VIDEOTAPES, 3500 TITLES, BIG PROFITS
MG, Box 48613, Atlanta, G D0DED




EUSINESS OPPORTUNITIES

DOUBLE your income with Work's Easiest Busingss, Mew

PRIVATE INVESTIGATION TRAINING! BIG INCOME!
OWN BOSE! FREE INFORMATION. PROBE, BOX (PM)
2133, BEVERLY HILLS, CALIFORMNLA B0213-2133.

AMATING money weekly ail homa guarantesd. Bas! home
busingss. Free Exciting Details. Permanand Publicatons. 819
Spoonbil-Fid, Ft. Lauderdase, FL 33326,

CRIME Busiens! 1000% Profil How To Guard Against Crime
Repoms; Aights. Rush 51.00 Astundabie With
Ovder. DAM Connectiors, 527 M. Azusa Ave.. Depl J8EVP,
Coana, CA IT22

BUNKBEDS. Ciear $300 por day making bunk beds. Starl

1-800-NOX-CRETE

BUY IT WHOLESALE

ers. Big Profits. Color catalog $1.00. Anchor, Box 3958-PMA.
Eﬂfﬁw.ﬁﬂ

FAMOUS NAME REPLICA WATCHES. Excelan Cualty,
Whinlessass Brochure. 1-800-553-4334.

CABLE TV EQUIPMENT

PIONEER PROGRAMMING SOFTWARE Doas 51XX
Thifu BAXX. Ma Mors E2-E4-E5. Don't Miss Dul 1-800
4B4-1780. Ext. 4705

CABLE Tasf Chips. Puts cable box imio hull service mode!
£230 05 1o B85 98 1-A00-452. 7000, (310) S02-084 1

REVOLUTIONARY Technology. Universal Box Works On
@i Panimer :S-Eol‘ﬂi 1-B00-ETE-6342

CABLE T.V. CONVERTERS AND ACCESSORIES. Fair

Cuakty Serice, and 14 years Gives Us

The ADVANTAGE. CALL 1-800-052-3918 V' | MC / AMEYX |

S COO0. Advaniage Elecironics. inc. 1125 Fiverwood Dx
Bumsyille, MM 55337, MEMBER OF NCCA.

 CABLE TV CONVERTERS/DESCRAMBLERS. 2 yoar

warranbes on Jerrcld, Zenith, Tooom, Sclensfic Alama Wa

SOTICE Mmodl corvenens. kongy back guamarmss. NATIONAL
SERVICES (219) 935-4128.

CABLESATELLITE DESCRAMBLERS for nll sysiems
guarantped! Send SASE for information. Mystical Elecironics,
P.O. Box 481 Coopar Station, New York, NY 10278

CABLE Test Aids, Cubaes. AFT1's and Traps. Jermoid, Pio-
near, Sigma Boxes. 1-B00-871-1110.

“BULLET” BUSTER. Electroncally shiesd your cable ban
519.95 « $3.00. SH. VISAME. Elactroman, (S04) 482-3017.

CABLE DESCRAMBLERS. BARGAIN HEADQUAR-
TERS, WHOLESALE PRICES. ABSOLUTELY THE LOW-
EST PRICES! MONEY BACK GUARANTEE. NOBODY
BEATS US! AP ELECTROMICS 1-800-204-3604.

i

CABLE TV EQUIPMENT & ACCESSORIES. Wholssalirs |

NWelcome! 30 Day Monsyback Guarantse! Fres Catakog!

FPERFORMAMNCE ELECTROMICS, INC, 1-(B00) B15-1512

PROTECT YOUR INVESTMENT The BULLET STOPPER
Elect tralizes ANY Harmiul “Surges.” SUNSTATE
ENGINEERING 1 -B00-717-1575

SECRET CABLE DESCRAMBLERS] Buii your oen De
actamblar ke LESS than §12 00 in SEVEN EASY STEPS!
RADFD SHACK Parts List snd FREE Descrambiing Methods
that COST NOTHING To Try, nciuded. Send $§10.00 1o
INFORMATION FACTORY, F QO Box 660, Seabeook, Temas
TTeal; ke C OO0 1-71.3-822-0812 Any Time!

Cally My
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CABLE TV Descrambiers—Excelient Prices immediate
Shipping. VISAMCCOD, Wing VWholssals BO0-304-4408

mn.mw.m
CONVERTERS, COMBOS, QUANTITY DISCOUNT, CALL
NOW WE'LL MEET OR BEAT THE COMPETITION. UNI
VERSAL SALES 1-800-647-2371.

* CABLE TV CONVERTERS/DESCRAMBLERS Don't Pay
Feiad Buy From The Wholssaler, 30 Day Money Back Guar-
Mo PA Sales. DIRECT CABLE SUPPLY INC.

CABLE TV DESCRAMBLERS/CONVERTERS. Jarroids,
Scientilez Atlantas, Tocoms, Zenithe, Pignsers. BEST
PRICES! Free Catalog! ALLSTAR 1-800-7H2-T214,

BLOWOUT SALE B00-603-3727 Ext. 10054,
CABLE TV CONVERTERS, DESCRAMBLERS, Sciantie

DESCRAMBLER. Anyone can bulld with seven pans from

CAMPERS & TRAILERS—HKITS, PLANS

CAMPERS - TRAVEL TRAILERS: Plana/®its Catalog
£1.00. Glan-L, 9152 Fosscrans, Box 1804/AVE, Balfiowar

| ChA 807082138

FREE RV Accessory Catalog Frank's RV, 13867 Seaboard
Circo, Gardon Grave, CA 82643, _ i
YOU Can Build A Utility Trailler. Easy, Mo Welding. Com-
phate Plang 51200 Weener, Box 1554, Loushaiches Florda

MECHANICS
1 (800} I67-54521(212) BA0-3187, FAX. (212) G7T-5418/
[212) 556-5582. ;

2970 Ext. 621 For Information. GIFTS GALORE, 1212 North
D, Lomgpoc, CA 83436,

“SMALL ENGINE PARTS" cataiog 52.00. Smift's, 510
Spring, Weamarforg, TX 76088

CB'S, RADID & HAM EQUIFPMENT

PACQ CB ANTENMNAS/ACCESSORIES! Free catalog.
Firpstik Labs, 2614 Adams. Phosno, AT 85034,

SECRET Scanner Frequencias! Fedarnl Agencss. Sunveil
lmnce, Police, Mome! Catalog §$1.000 CRB, Box 58, Commack.
NY 11725

CB MODIFICATIONS! Froquancies, siiders, FM, ampifars,
books, kils, repairs, hgh-parfarmance accessones. Cataloag
£1.00. CBOI. Bax 31500M, Phoana, AZ B5046

POLICE-FIRE SCANNERS,CB's. MARINE ZWAY. AN-
TENNAS. HPR, BOX E21138PM, LITTLETON, CD 80182,

CONTACT LENSES

WHOLESALE Comact Lansss Al Brands Exmmpls
posabias-517.00. Bausch & Lomb Soflens-511.00 1-
21-3511

CONVERTING BUSES TOD
MOTOR HOMES

FREE INFORMATION - Bill Lowmnan, 306M Rivertay, Tam-
pa, FL 33819, 1-B00-821-5128,

DO IT YOURSELF

PLANS: Inupln-wn Electric Walar Heater, $3.00:
Heater, 1713 Sprathey St., Portsmouth, VA 23704,

LEARN Modermn Arrowhead Making, YHS 529.85,
£3.50, Commaona, Box 501 2-M. Cantral Point. DR 57502

5H

BELT BUCKLES lor ooing, siones,

Galore, Buid Your SPLITTER For Less Than £20.00. Unigue,
Prowan. SASE For Information To: Robiber, Deptl. P, Box
8088, Wallinghord, CT 08402,

1-800-HEW-FOAM. Repair Spasaker Foam Rat DULY. Kits
Or W Do The Work. 1-800-530-3526 VISA, MG

1-B00-892- 2028

EARN MORE MOMNEY! Laarn slactronics lrom videos
Guarantesd. 1-800-8T8-6113,

WET YARD? Simgple, Unique Sysiem To Lowsd Overall
Water Level. Send 512.95 For Plana To: P.O. Box 0508, Bul-
falo, MY 14223,

UPHOLSTERY TRAIMING VIDEQS. Frea Brochure, VUE.
Box 121BPM, El Verano, CA 95433 B00-635-3460

“BUFFER, heavy duty 30" mandrel, Plans, Components,
inexpensive. Write: HEM, P.O. Box 84100, Tacoma, WA
B8464-0100.

WOODEN Wagon Kits 5$23.95 To $142.95. No Tip Steenng,
814 238-7508.

DRINKING WATER PURIFIERS

WATER. AN Matural How To. 52.00 Per Minute. Aver
Bge Call 3 Minutes. Maxmum Cal § Minutes. 18 Yearss
Touchione Required. 1-900-088-2220.

EDUCATION & INSTRUCTIONS

TERMPAPER ASSISTANCE. 19.2TB PAPERS AVAIL-
ABLE! 306-PAGE CATALOG—RUSH 52 00. Resaarch,
11322 |daho. #206MK. Los Angeles B0025. Toll-Free Hot
hirvg: B00-351-0222 (or 310-477-8226),

PARALEGAL GRADED CURRICULUM. APPROVED
home study, Affordable. 100 years sxperience. Fres catalog
BO0-A26-0228. BLACKSTOME SCHOOL OF LAW, P.O. Box
B71440, Dapl. PM, Dallas, TX TEHET

INVESTIGATION CAREER. Quick home siudy. Becoma o
professional. (B00) 272-6650.

NONRESIDENT UNIVERSITY DEGREES. Bachalors,

TOTO, Barkesay, CA 84707, 1 (B00) B35-8535

FREE VIDEQ External BA/BS, MSMBA, PhDVLAW-Ac-
crodited, financial aid, (B00) 431-3775. La Sale University,
Dapt #8775, Mandaville, LA 704 70-2000

BECOME AN ELECTRICIAN, Approved Homae Study.
Elecirician Tools Included In courss, Free Carser Liserabure.
P.C.0.1, Atlanta, Georgia. BOO-362-7070 Depl. TEG12T

CALLED: Acts 2; John 8. 1 Cor. 1; Rom_ 10. 1709
Fredricksbung Ave.. Lakeland, FIL 33803-2581.

AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY
FOR YOU. YOU CAN CALL DR FAX IN YOUR ADVERTISE-
MENT AT ANY TIME. ALL WE NEED 5 A CREDIT CARD TO
CHARGE IT TO, ASK FOR DOROTHY NOLAM, 1 (B00) 387-
BA52212) BA8-2167, FAX: (212) 977-5415,

SURVEILLANCE -
HAVE EVERYTHING! Cataiogs $500,
Nocross, GA 30093 L e

BUGGEDT PHONETAPPED?T Free Calalog Courter-Sue-
villance egqupment alls you Fasl! 1-500-T12-5000,

BLOWN AWAY! Build inexpensive speakers Thal sound
like TOP QUALITY componanis. Complsts Plans §25.00
PO Bax 302, Aribricigs, PA 15003

EMPLOYMENT INFORMATION

§35 Al Home Packet Gwves All Informabon. $2.00 Ta:
Dibadl Enlerprisas, Box 453, Glenmont. NY 12077

ASSEMBLE pasy products at home! Excelont pay! Guar
arsed! 1-B00-377-5000 axT035.




ENGINES, MOTORS
ENGINES - Brggs, Hohier, Others - HUGE DISCOUNTS!

E
g
i
:
§
;
:

FINANCIAL

SMALL BUSINESS “Govemment Loans Available Mation-
wide! It's sasy whan you know how - Call NIC: 1-B00-228-
3801, BF O30,

HEALTH & NUTRITHOMN

!
g
g
:
;
i
g
£

Heavy Metals From Your Body, 1-800-206-1863.

HEARING AIDS

HEARING AIDS - GUARANTEED LOWEST PRICES! Mo
huge commissions. Home Mal, terma. Al makes. We'ne the
oides!, biggest. best. Cusiom instrumani specialists. Free in-
formation, 1-800-323-1212. Licyds-PMC,

NEW Valid Credit Fila Free Informasion 24HR5. 213-3568-
8114

FREE GOVERMMENT GRANTS! Billions Avadatia! Maver
Fapay' Cal (24 Hours): 1-(618) 599-3502

VISA/MASTERCARD. Bad, Mo Credit, OK. Call Now'
1-B00-B45-4992

3

meﬁulﬂﬂlmﬂlﬂoﬁh I-hg'ml
salasman will calll Ahodes, Dept. 31F, Brookport, IL 82910
1-B00-488-3100.

HELF WANTED

ASSEMBLE Easy Products A Homa Top Payl Guaran-

CANT WORK? Deniad Social Sscunty? Gat Banafits! Free
Tape. 1-800-404-1301.

“HOW o build your Bnancial path™, Novice's guide 1o invest-
ing monay. Eliminate the middiaman. 57 95 Money back guar-
anteed Jaan Dupus, 3641 SW B0 Ter. Davie. FL 33314
. AVODID FINANCIAL DEATH TRAPS. 53 00 (refundabis).
15 Drew Avenue, Lemngion, MAB173-3013. -

CREDIT PROBLEMSY Do It Yoursell Credil Regair.
Proven Methods. §5.00. FMPA, 6441 Norih Monalisa, Tuc-

AYOID PROBATE. Sawe Attomay's Fees: Profect Youw
Family. FREE inlormation. Wildwood, 195 E. Main, 84880,

1
:
E

FOR THE HOME

5
:
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:
:
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HOUR LIFE! SET & $8.95; 51 SHIPPING. GUARANTEED.
LARAY B. STAUFFER, DEPT. PM, 559 MCNARY RD.,
BAINBRIDGE, OH 45612

ULTRASOMNIC Unit drives mice, rpachas, Meas, varmin

GIFT SHOPPING

GERMAN HANDMADE CRAFTS! Parfect for unique
GIFTS! DISTRIBUTORSHIPS also avallable, 52 00 for com-
plote info. Max Shadie, 71 Pond Dvive East, Ahsnbeck, New

{
g
&
)

GO-HARTS, MOTORCYCLES

GO-KARTS, Minibikes & ATV'5. Assembled, Kits, Pans,

KARTING indusiry Buyers Gum_-ﬁz.m KM, Bax 101,
Whasion, IL 50188

GOVERNMENT LANDS

GOVERNMENT land now awailable for clasm. Up to 160
acras‘person. Free recorded message: (TO7) 448-1B87

A i

DRUG AAID SEIIURES: Buy Dwi Cheap! Cars, houses,
poats, compulers. Seizures, Box 51488-A, Ontario, CA
2178

—

GOVERNMENT AUCTIONS - Your Areal Cars, trucks, |

computers, mora! Must sall! Call Mow: 1-BDO-601-2212
exSPTOE0

SEIZED VEHICLES & ASSETS! 400 Source Direciory
Fres Dwtails: Bos 543033-M, Dalas, TX 75354

PURCHASE Gavarnmant Surmius £300 S0 414 Wasl

$80.000 From One Acte. Grow GINSENG. Lea's, Box

HOBBIES & COLLECTIONS

PINBALL MACHINES| - Books,Parts, Catalog $2.00
MARCO, 5290 Plait Springs. Laxingion, SC 29073-8252

AAILAROAD Lamp Colieciors Frea information On New
Book. Wrte: Hiram Press, P.0. Box 1826, Hiram, Ohio 44234,

T
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HOUSE PLANS

£
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%

Portioho. Regroducible Vellums $96.00. Catalog $1.00, Re-
fundabie. Masies Plans, Box 1452, Bolingbrook, |L BO440,

HOVERCRAFT

HOVERCRAFT Pans. Catalog $5.00. GPL, 1220 Tangs-
lo HA13, Deiray, FL 33444.1258

HOVERCRAAFT Plans, Kits. Information $8.00 (Retund-
abla). SavTec, Box BEE, Monmoe, WA BE2T2

HOVERCRAFT Plans Publications Catalog. 52.00. LAM.,
Box 27655, Lansing, M 43209, B00-213-2088

INSURANCE

DEEP Pockel Insurance Companies Have Money. Gel
Your 10%, Send $9.95. NASEEM, Box 190, 3840 East Acbin-
son, Ambarst, N YH 14228

INVENTIONS WANTED

INVENTIONS DEVELOPED & MARKETED - FREE -
PROTECTION CERTIFICATES U.S. Paleni Office Former
Examines, Licensed Patent Enginesr, Manulacturers Fepre-
santatve. Pabmart, Suibe TORPM, 233 Broadway, New York,
NY 10279.

WORK DIRECTLY WITH

REGISTERED PATENT ATTORNEY & GRADUATE
ENGINEER with 36 combinad enginsenng & pabor! espear
ence. L5 & miemational patent agplications PATENT &
DEVELOP ideas with the supenence of an export Call o
wrile lor ires CONFIDENTIAL DISCLOSURE RECORD OF
INVENTION & FREE 228 PAGE BROCHURE. Imroduction w
Indusiry, Marketing Flans, Offshome Produstion. Prototypes. A
Fesanich Roadiy Avanable Alse spacializing in Copynghts
& Tracemarks, ASSOCIATES LOCATED AT PATENT
OFFICE, CREIMT CARDS ACCEPTED. SATURDAY &
SUNMDAY HOURS. Michael | Kol Ragistered Patani
Asinmary, Registraton 26,755, 171 Silwel Le , Sycssot, NY
117# TOLL FREE US & CAMADA 800-367-T7 74, Toll Frea
FaX WS & Conadn B00-B7-TT72. intermasonal Phona®AX
SR 2708

PATENT IT ECONDMICALLY! Free details, Licensad
sence 1658, Raner Associales. 2008 Fonoulac, Rechmond, VA

INVENTORS! Can you patent and profit from your idea?
Call AMERICAN INVENTORS CORP, for free information.
Saerving Inveron since 1875, 1-800-338-5858,

PATENT AND DEVELOP Your Invention. Registersd
Patent Agem and Licensed Professional Engineer. Send lor
FREE PATENT INFORMATION Evary Immnicr Should Have.
Richard L. Miller, 12 Parkside Drive. Sulte-M. Dix Hills, NY
11Ta6-4678. (516) A68-4343,

INVENTORS: Lhiliza The Logcal Process™ TO PRO-
TECTION and Polential PROFITS. FREE ADVICE APSI,
‘Washmgion, DC 800-458-0383

INVENTION PATENT DEVELOPMENT MARKETING.
FREE PROTECTION CERTIFICATES U.S. Patent Office
Examinar Goorge Spactor. Suite TO2PM, 233 Broadway,
MNew York, NY 10273,

" FREE INVENTION PACKAGE Davison & Assoctates offors
customired Developmant, Patenting, and Licensing. Proven
Pasutts u-m_-a:_"?m : ;
REGISTERED PATENT ATTORNEY. D.A Katthastrings
Froa Information. 1-B00-866-7577.
AVOID RIPOFFS - SAVE THOUSANDS! REVOLUTIONARY
PROTECTIONMARKETING METHOD! NONPROFIT OR-
GANIZATION. FREE INFORMATION: 1-800-846-1228.

INVENT SOMETHING? ESI inc, links unconnected indi-
widuals with decision-makers. Fres brochure supplied
1-800-547- 7885,

ACCUBEARCH Specializes in Thorough, Prompl. Inespan-
siva Patent Saprches. 1-B00-699-5408.

INVENTIONS. New products. We submil to industry. Palent

| Berices. 1-800-2B8-IDEA,

SETOP PAYING FOR UNMARKETABLE DESIGN
PATENTE! PATENTIals INCORPORATED: SEARCHES,
PROCURES UTILITY PATENTS, MARKETS AND LICENS-
ES INVENTIONS FOR A PERCENTAGE. BOO/261-T48T.

PATENT SEARCHES, W/O REPORT 185
UTILITY PATENT APPLICATION $1750
INFOTECH Design and Palant Prolessionals. Call for inbor-
ration, BOC-301-6036.

INVENTION Haip Firm Seeking deas To Marel Mo Fee
For Approved ideas Until Sold. B00-564-2004.

FREE haip for inventors! Mo charge bor protection farma
&nd inlormaton kit. Afliated lrventors Foundation. 1-800-
525-5885

LEARN how i offar your invantion for sales or lcanse, Free
booklat cutlines procedures. royalty raies, reguinsmens
Kasshgr Sales Corporabon, C-5-F1-5, Fremont, Ohio 43420

HATIOMAL REGISTRY. Project daas BEFORE showing
amywhere. P.O. Box 845, Narbarth, PA 18072,

PATENT OPINION IN ONE WEEK
WITH MONEY-BACK GUARANTEE

EXPERIENCED patend afcmeys with anginearing dogroes
and with saarch offices neat W0 Palant Dfice can mapadly mepon
on patpntabdity o your invBndion a8 Guickly &8 oRe waak
Money-back guaranies if your repori nol processed as
prosmased. Free nlormation about all the ways bo protect your
irvention. (Call 1-800-84T-4540

ATTENTION INVENTORS Get Smar. Mol Scammpd!
Fnoew WWHt To Waich For 1-800-734-T6T5 Ext. 7280 §1 56
Miride. 18+ Cnby

SECRET CABLE DESCRAMBLERS! Build your own (-
sctamblor for LESS than $12.00 in BEVEN EASY STEPS!
RADID SHACK Parts List and FREE Deacrambiing Melhaods.
ifhat COST NOTHING To Try, Tncluded. Sand $10.00 1o’ IN-
FORMATION FACTORY, Dapt. 10, PO Box 669, Seabrooi,

INVENTORSE Don't Be Fooled - Call Our in
1 -B00=-4b6-1TH)

INVENTORS HELPER Have a bright idea? Protected
Ideas Have Profit Potenlial Palem Search S85.0002 Days
FREE BROCHURE (B00) 633-9729 —(516) 757-2571

LOANS BY MAIL

BORROW $500-540,0001 “Tvamight™ on
Indefnitely| Acton, Box 5400-4, Diamand Bar, CA 91788

FEDERAL LOANS lor smali business now available
1_'@”?63!2 for fres clatails

SIGMATURE Loans Must Have Checking Accounl and
Simady Job. 1-B00-445-0680

BORAOW 5500-5100,000. G8% Elgible Ovemight Senice:
(810} 3re-062

BORROW 3100 - $100,000! Mo Collaisral, Parsonal, Debt
Consohdgation, Busness, Ressdental - 1-800-444-8589.

IMMEDIATE CASH LOANS! Borrow 51,000-875 000 Re-

pardiess of credit or incoma-No Collateral Required. SAME
DAY PROCESSING. Call Tof Free 1-{B00)-452-9869,

niors Chub




MACHINERY, TOOLS & SUPPLIES
HOBBYISTE improve your LATHE with the ultimate 100k

ucts, BSIST Amarican Canal Rd, Niland, CA B2257. (E19)
544265

CHC 30 Milling Machine From 53,465, PC-Controlled. Pro-
iotyping, Modaling. Industry or Hobibyist, Bobcad-Controls,
310-B08-8340.

LATHES - INDUSTRIALHOBBY FROM $410.00. MET-
ALS, SUPPLIES, CATALOG 51.00. CAMPBELL TOOLS
CO., 2100-D SELMA AD., SPRINGFIELD, OH 45508, 1-513-
122-8582.

4" METAL Cufting Lathe $120.15. Taig, 12418 Nightin-
gale, Chandier, AT BS248

EMCO Maler Compact 5 Lathe Package. Free Catalog.
Blus Ridge, Box 536-V. Hurricane, WV 25526-0538. (304)
542-3520

OXYACETYLENE WELDING EQUIPMENT Sheal melal,
foods, AL & 4130 tubing and shesl. Catalog $3.00. Call

:
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MAGIC TRICKS, JOKES,
VENTRILOOQUISM

VENTRILOQUIST Supphes.
Dummy Catalog 52,00, Maher, Box 420-PM, Littaten, Col-
orado B0

FREE! Warld's Leading Movalty Catalog. 1800 Jokes,
Tricks, Science, Sports. Hobbles. Johnson-Smith, F-01,

|
3
:

MAILORDER OPPORTUNITIES

|
o
S

FREE 900#S -
Fros information. Gall: (914) 573-2067,

Linlimited Incorms -

MISCELLANEOUS

REPLICA Swsa Waiches Goldplated! LowestS! Warranty!
(d0a) BE2-D600, FX (404) 682-1710.

FREE DEGREES! COUNSELING, SPIRITUAL, HYP-
NOTHERAPY! MINISTERIAL LICENSE! P.U.L.C., Box
2TE265-M, Sacramenin, CA G527

MONEYMAKING OPPORTUNITIES

CRAPS SYSTEM. Wins consistently. GUARANTEED!
Froa recomed information: 1-800-217.7711

WIN Video Pokesr playing by the rules. Information 1-408-
2T4-2534 ewtBB

MANAGE Broker 900# Free 9008 Provided $10.000
Muonihily potential - 1-800-870- 3282

EARMN Cash With Your Computer. Frea Details. 1-604-473-
4155 (24HRAS),

WiN AT BLACKIACK, NEW, EASY
FREE datails. Lipicn, Box B15P, Somoma, CA 95478,
HOW To Coliect Sports cards for profit. Leam how, Details

$6.00. Handerson Associsies, 1724 Saminary Foad, Cuincy,
IL 2301,

PMUSIC INSTRUCTIONS & INSTRUMENTS
ACCORDIONS, CONCERTINAS, Bution Boxes. naw,

ACCORDION Top Brands, Cordovox. Buy Direct Tremen-
dous Discounts, Trades . Fres brochurs PM, Accor-
dion-0-Rama, Inc., 307 Tth Ave., New York, NY 10001

OF INTEREST TO ALL

FREE PRIVACY CATALOG. Cash incoms opportunibies.
Secrat bans. Mew identity. Eden, Box B410-PC, Fountair Val-
ley, CA 32728, 1-800-338-8484

FREE PRESCRIPTION DRUGS. May Ba Able To Gal Med-
wcation Frea. For info. Send 520,00 To: NS Products, P.O
Bax 201. Granger, IN 46530

DESPAIRED?T For spirituad halp, write: Irwin Herfzsprung,
Suite 565-5. 1706 Front Street, Lynden, H'l'iﬂ?!j-l.

FREE INFORMATION! Avoid probate. Save atomey's
feas. Probect your lemely Wrile: Book Gallery, 13681 Newpor
Avenue-88-178M, Tustn, CA 92680
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WORLD'S SMALLEST FM RADIO. Unraite 2000, Groal
Companicn For Most Actriies. Free Brochure. Argant Spe-
clalities, 1820 Monumant Bivd - Suite 543PM, Concond, CA
94520,

OF INTEREST TO MEN

FREE FOR FATHERS. Two-color bumper stickar—"Good
Dt Are Good Man ™ Niews rilaase o come about & dadison

book. Man Redefned, Dept. B, P.0. Box 3142, East Hamp- |

fon, NY 11837

FRIENDLY Paychic Talks Personally To You. Learm The
Secrets Of Your Life. Have Your Destiny Fowealed. 1-800-
ATE-TTO00 EX451 18+ 52 000N

PSYCHIC Analy
=5 & Gue, Send Binhdate, Birthpiaca, Birthbma & 33 55 o
STARGAZER, P.O. Box 125 Gulf Brenze, Florida
ragesrel

COLLEGE DEGREES. High School Dhplomas. Autheritic

| looking. Fres Cataleg Dept. PM-181, Nasional Cartificale, 126

13m 5, Brooklyn, MY 11218, (718) TB8-8B03 (24 Hours) FAX
T1 B 3400

DECK SEATING Comfonable Elegant Bonch Fadl For
Deck's, Easily Followed Plans $8.00. SASE. DHA, P.O
Box 143189, Tulsa, OK 84158

"~ WOODEN Geared Glock plans. Easy, unigue! Datads,
Riggs, Box 2083, Gardnardile, NV 89410,

HEAVY Duty Clothes Drying Rack Porable & Collapsitée
Holds Full Laundry Load Eliminates Enargy Costs. Complsle
Drawings 5505 Big Time Sales, Box 851, Broadaibin, NY
12025. Also Available In Kt Form $82 80 Includes Fresght.

CARROT CAMNON Shoots carols, loud, plans $10.00, RB
Assoc.. PO 11075, Rateigh. NC 27604

HOT Dog Meat Sauce. IT's Graat $3.00 SASE. Robart, PO
Box 2576, Larga, FL 34649,

REMAILING SERVICE

FREE! REMAILERS LIST, AGENTS FNEEDED. PS, Box
20456, San Antonio, TX TRZ2G

CONFIDENTIAL Address. Forwarding Woridwide. Voice-
| mad. Mailpost, 2421M Prati. Chicago, BOB4S. (112) TE4-0100
(BO0) BH0-3169

1
RE-UPHOLSTERING VIDED TAPES

LEARN to Re-upholsiar! with videos. Tomien, PO, Box

FREE Catalog - Lowes! prices world wide. SKYVISION,
1022 Fronter, Fergus Fals, MM 55537, 1-800-334-6455

LEARN How VIDEQOCYPHER-I Cwrers Gat Sound With-
out Codes. $19.85. Nassinan, Box 382M, Rio Linda, CA
@567

SERIOUS BUYERS: LOWEST PRICES ANYWHERE.
Shop arcund, call us last. Free prica st 43 years in Dusaness.
Antenna King. 1-B00-814-5377

ROCK Tumbier From Scraps. Sand 57.50 To: Egoness.
PD. Box 4563, Wanaichaes, WA 98807,

FREE WORKBENCH PLANS with Purchase of Woodshad
Pians. Send §19.95. Plans, Box 381, Rockaway, MJ 07568,

LIGHT YOUR BARBECUE FAST, Unigue Charcoal Starter
Plans $5.00 Hayes Enterprises, §155 Vineyard Lake Drve,
Plantation, Flonda X324

PLANS for Shop Equipment, Tools, Home and Garden Pro-
|ecis, Green-Houses, Altermnative Energy, Trailers Send
BAZSE For Fres Dascription List. TDS. P.O. Bax 738, Sparks,
NV Ba432

PLASTICS

ng, embedding, coating, fiberglassing, repainng and regro-
ducing with gur mold making supplies. Catalog $3.00 refung-
able. CASTOLITE, 85G/FM. 4815 Dean, Woodsiock, IL
80098

RUBBER, plastic compounds, technigues, sources, Frea
inlormation: Casicrafl, Box 17000 (AB). Memphis, TH J8187-
0000

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE for printing and stamps. Catalog 52 00 deductible.
Cuakar City Type, RLD. 3, Box 134, Honeybrook, PA 16344

PRINTING Freases. Type Suppées. List 51.00. Tumbaugh
SuDply, Machanicsbiurg, PA 17055

REAL ESTATE

EXPERIENCED Broker Savea You $3%, Knowledge
Pays, Satistaction Guaranteod. All States OK, Buller Reak
by, 1732 NE 18t Ave., Crystal River, Florida 34428

BARGAIN HOMES—Foreciosed, HUD, VA, SAL Bailow
proparies. Low Down. Fantasbc Savings. Call 1-805-962-
BO0O Ext, H-20024 lor lat.

RECIFES, COOKING, ETC.

SAUSAGE MAKING. Smoking, Free catalog of eguipmant,
ingredkents, Semplax. Box 11476PS, Mnneapolis, MM 55411
1!)3-4&&-5-“4 =

EASY DEER MEAT CHILL $3.00 SASE, PO Box 38,
En'l'u& Plmina, MD 20805

REPAIR Your Own Dish. Save 535, Free Catalog With
Video. $18.95 + $4.05 SH. C-Satelite, Box B26, Baichariown,
MAA 01007, 1-B00-818-6742.

SCHOOLS

SCIENCE & CHEMISTRY

‘EXPERIMENTER’ LABORATORY CHEMICALS GLASS-
WARE, Calslogus 52 00, Established 1853, HAGENDOW
LABORATORIES, 1302 Washington, MANITOWDC, WiS-
CONSIN 54220

Screaning Process. Same Price Agplies To Al Advesise-
mants No Mater What Sice, Small O Large. For More
Infprmation Caf FOPULAR MECHANICS CLASSIFIED—

SOLAR & ALTERNATE ENERGY

SOLAR Hot Air Coliactor. Simple, EMicient, Ingenious
Homa Heat. Build Your Own. 50 Minute Video 524 95 DPT
Designs, BS South Street, West Mowbury, MA 01885

HEW! BUILD AMAZTING LICUID PISTON ENGINE from
pipa fitlings. Free informattion. ABCO, Box J06-M8, Seminary,
M5 378

FREE ENERGY! Fualdess motors and goeneralors. MR,

| ZREPM, BowAng Ossen, MO 8320493850

5 GENERATIONS Of 75 Tested, Delicious Did Home |

Aecipes. $6.95 5 Pos, Box 474, New Marinswils, WY
26155 ==

DEER, DUCK, RABBIT- 15 RECIPES $4,00. NANCY'S,
BOX 1318-A, FLORENCE, BC 29503,

SOLAR POWERED PRODUCTS CATALOG $3 00, Sun
Products, B56C MNarh Wallwood Ave , Swite 140PMW, Linden-
hurst, NY 11787

FREE HEAT FOR YOUR POOL Warm & Pool that is Al
ways oo Cold or Extend the Uisable Season. A Low Cost Do-
H-Yourseidl book shows how. Send 5800 + §2.00 SAH o
DHGPUB. P.O. Box 298, Goshan, KY 40026

NEW! Built Solar Heaters, Haal Alr Or Waler. Mansal and
plans, sand $12.000.5 OMICRON, C.P. 41048, Cantre Dvu-
vamay, Laval (QC), HTE 5H1, Canacda

SAVE UP TO B0% ON HEATING BILLS., Wood/ail
Whoodipas mulli-fuel whose house warm air fumace. UL Listed
Emple Mig.. 1000 Ag Scence Drive, Palisate, MN 58400 o
1 (8007 J58-0060



SPECIAL SERVICES

INFORMATION. On amything. Ferguson Research Special
Ists, 60-15 Woodside, Woodside, Mew York 11377

STAMP COLLECTING

|
i
;
5
E
H

OLD U.S. stamps on approval. Sherman, Box 15355E,
Philadelphia. PA 18111,

45 DIFFERENT US AIRMAILS, USED $2.00, MINT
£15.00. EBERLING, Box Z218, Neptuna City, MJ 0TT54.

DESCOUNT, Stamps, Packets, Free List va, Box 197-C,
Hanford, CA 83232,

10 OLD Mint U 5. Commemoratives, 25 Approvals. Glob-
al, Box T420-P15, Olympia, WA 8507

STOP SMOKING

g|
|
5

SMOKEFREE Gamranised

I
:
:
g
E
:
:

TELEPHOME & SERVICE

DHSCOUNT Caling Cards’ Perscnal BOO#s 18¢/min;
travel rebale card Free io getl Mo monthly feal SASE.
bow Sarvices, 216 Fhoda, 51 James. MO 65550,

Eq

“TELEPHONES, TELEPHONES, TELEPHONES", (FREE
CATALOG), AMATING ACCESSORIES! “Payless”, 8102
Banor Rd., Austin, T TET23,

TOBACCD

CHIARS, Tobacoo, Pipes, Chew. Fres Calalog Ene To-
bacen Co., 1828 Euchid, Cleveland, Ohio 44115

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.
Guarantesd. Catalog $2.00 (Refundable). Camedol, Dept.
44, Box 85 Bristol, Wisconsin 53104

AMATING NEW TOOL, Makes Your Projects 100's Of

TRAVEL & RECREATION

IMPRESS friends. Half off hotals, cruises, condos and
more. Guamised. Box 50457-A, Tulsa. Oklahoma 74150-
D457, {918) 561-0094,

TREASURE FINDERS

BURIED TREASURE - Sansitres squipment aliows locating
from distance. Brochure free. Simmons, Box 10057-MA,

VCA REPAIR PIT. Works On Al Makes & Models. Frea In-
formation, 1-800-G44-VCRS,

WANTED MISCELLANEOUS

QOLD, Siver, Platinum in any lonm (pewedng-dental, in-
dusirial). Assaying service. Free price quotes. Top pay-
ment, 1-800-832-10100617-326-3442.

BUYING Tungsten Carbide, Moy, Tantalum, Gold, Sivesr,
Platinum 1-800-321-8814.

WELDING, SOLDERING, PLATING

“TINY TORCH™, Pinpoirt Waiding With Total PRECISION
Swndard Regulstor Connsctions. $109.00. ABC, BE2D Patal,
Houston, Tx 77041 or $2.00 Infa.

WINEMAKING, BEERMAKING, ETC

BEEAMAKING-Winemakers Free Catalog. Fast Ser-
vice. Free Recipes. Cellar-M, Box 33525, Searttie, WA
$8133. BD0-342-18T1

FREE BEERMAKING BOOK-Catalog. Finest Equipment,
Ingrediants. Fas! Sendca! 1-800-852-9545

BEGINMERS SPECIAL. Fres Catalog and GREAT
PRICES. Call L-BREW 1-800-845-4441, Norh Myrte Baach,

5C 28582,

GOURMET Kits. Free Catalog. 7710 81 Avenus, Vara
Beach, Florda 32867, 1-800-7T80-5U05.

WISHMIAK Liquer Recips, $3.00. “Sapsar”, P.O. Box BEO04,
Haifa, srael,

IDHOT-PROOF BEERMAKING. MAKES 40005 (IN THE
BAG). 4 GREAT EUROPEAN STYLES. RE-USABLE.
SALEPRICE $29.85. BOO-538-87T0.

WINEMAKERS-BEEAMAKERS. Frea Mustrated Catalog -
(800 B41-T404 - Kraus, Box TBS0-L, Independence, Missour
54054,

FOLDING ADIRONDACK CHAIR. With Pull-Out Footrast.
Plans $15.00. Foxbat Dasign Sarvices, Box 87, Smith Falis,
Ontario K74 459,

USE YOUR ROUTER LIKE A PROI! 3 unigue, innovative
accessones. Complete plans, details, pictures, $10.00. Sur-
priss bonus gift with your orderl Or mome information §2.00
refundable. C. Ased, 610-A Amigos, Ramona, CA 2065

- . X B L e M 2 el

957 MADE TO DRDER FROM MARVIN
Baautifully demonsirates how made-to-order wood win-
dows and doors can enhance your home. Helps you deter-
mine your needs for design, energy efficiency and mainte-
nance, then choose the products and options to mach.
Free Brochure

958 1995 POLARIS MAGNUM ATV'S

Introducing the 1885 Palaris Magnum 44 and 2x4—both
have the larpest four-stroke engines in the industry. A full
425¢c’s of liquid cooled four stroke power. Polaris now
has the most powerful four stroke arownd, with #s four
valve head and a sophisticated 34mm CV carburetor. The
anging is wiique with its dry sump kbrication which pro-
vides easier cold starting and increased performance.
Write for more infermation on Polaris all terain wehicles.

950 LITEMATE - THE ORIGINAL

VEHICLE-TO-TRAILER WIRING SYSTEM

The Litemate Advantage makes installation of vehicle-fo-
trailer wiring weather-tight, plug in simple and professional
with ng cutting of wires! AN connectors are Made-in-the
U.S.A Frea Brochure

960 ZIPPO LIGHTER COLLECTORS GLIDE

Zippo windproof lighters enjoy a widespread and enviable
regutation as valuable coflectibles. The Zippo Lighter Col-
lectors Guide is 2 28 page hestornical reference guide to Zip-
po collectible lighters since 1932, It contains illustrations
and descriptions of popular lighters and lighter seres and
explains the date code found an the boftom of every Zippo
Bghter. Free Bookiet

961 ANDERSEND WINDOW & PATIO DOOR FACTBOOK
Andersen Windows® & Patio Door Factbook offers ideas
far creating distinctive light-filled enviranments using Fea-
ture Windows, Patio Doors and Rool Windows. Includes
lips for planning a project, choosing a contractor, energy
facts and more. ANDERSEN WINDOWS, INC. For free fact-
book, call 1-800-426-4261.

962 FOR THE LIFE OF YOUR ENGINE
Free WIX Filters' brochure for passenaer car and ligh fruck

T W e " o -

fitters. Contains informatson on WX od, air, fuel, and trans-
rmission filtars, including filter wraps, our magnatic in-line
transmession fitter and ofl fikers for imported cars. Free
Brochuyre

DIAMOND FILE™

Rewolutionary EdgeCraft™ Diamond File™ Sat 420 makes
steel files obsolete! High-Strength polymer holder with
powerful magnet holds 3 easily inerchangeable 100% dia-
mond abrasive steel pads: coarse, medium or ulirafine. For
stores near you, call 1-B00-342-3255.

“DUTDOOR LIVING...INDDORS™
= PLANNING AND DESIGN GLIDE
Let this brand-new 32 page color catalog inspire you with
ideas for your home. A compdete guide o America’s most

Fopular Meehanics 6/95
Box 1718, Sandusky, Ohio 44871-1718

Plexss see that | recaive the items chacked below

popular senrooms, solariums, patio rooms and patio
doors. Plus, additional G-page brochure, “Aflordable Qui-
door Living Space from Four Seasons®, featuring the full

of our patio room products. FOUR SEASONS SUN-
?‘ﬂ? 5. Frea. Call 1-800-FOUR SEASONS (1-800-358-
]

Total money for priced items $
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PREVIEW

Coming Up In

Humanoid Robots

State-of-the-art robots learn like people and
even have an awareness of themselves. But
will they take owver, just like in the movies?
Find out in an upcoming cover story.

Cruise Missile

Ever wonder what it’s like to blast over

the water at 125 mph, powered by three
1000-hp engines at full song? Come with us
for a ride in the world's fastest offshore boat.

Mission To Pluto

The mysteries of Pluto will no longer be a
riddle as we journey to our solar system’s
final frontier. We take a detailed look at how
a joint U.S./Russian project will work—and
what we may learn by studying the last
unexplored planet.

Methanics

‘Oh, Computer...

“Star Trek” moves closer to reality with new-
generation voice-recognition computers.
Here's how you'll be able to talk directly to
your computer instead of using a mouse or

a keyboard to communicate your commands.

Tight
If you ever wanted to hang something on
a masonry wall or hollow wood wall, or
needed to join two pieces of metal, our
complete guide to specialty fasteners is just
the ticket. It's all here, including the names
of product manufacturers and their prices.

Drywall Basics

Installing drywall is a fundamental home-
improvement project. Our step-by-step guide
shows you how to get professional results.
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It Tastes Good.

o
e

It Costs Less. S

SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight. © Phig Mome nc. 1995
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WHEN YOU'VE oué?f'owzz YOUR TONKA

- '
]'l_ OW THAT THE WORLD IS YOUR SANDBOX.

YOUR TRUCK NEE DS TO BE A WHOLE LOT BIGGER

AND MUCH MOREFE POWERFUL. WITH ITS 195 HORSEPOWER

AND EXCLUSIVE DRIVER CONTROL Sy 'EM:
. THE ALL NEW CHEVY BLAZER Is INE
TOY YOU'LL NEVER GET TIRED OF PLAYING WITH,
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LIKE' A ROCK
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