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Where would we be without our mothers? Thrj' take care (:l_f Us, Worri

about us, protect us. So, we're proud to say, when it comes to safeguar!
ing drivers, at FORD MOTOR COMPANY our maternal instinct become
very apparent. You can feel it in our traction control system. And 17|
our ANTI-LOCK BRAKES. It's why DUAL-AIR BAGS® are standard on al
our cars. And why our ROADSIDE ASSISTANCE is available 24 hours .

day. We're also developing remarkable Intelligent Vehicle Technologie




SED wmwen SAFETY.

howd haalery Emgrmsers. Karan . Frovis b, Saeve Pengnaon, Wike Fnee

ike our Vision Enhancement System to help drivers when "mother”
ature acts up. All this might be considered a little obsessive. But at
ord Motor Company, we believe such commitments to safety and security

ill enhance the quuhr{r ﬂ_-Jl"'u” our lives. Besides, it's _f-ar your own H-:u}d.

LINCOLN *+ MIRCURY
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The patented " Lift and
Cutw system. Hair is
lifted, precisely cut,
then drops back below skin level

45 blades,
for a shave thats incredibly close

each work-
ing in tandem, mean razor
sharp precision and a shave
of exceptional closeness.

And the 985RX's
microprocessor and
LCD meter '1|~.p].11_,
multiple functions,
including personal
shaving time left

Our adjus-
ment ring
allows you to customize closeness
with 9 individual comfort settings

0 orei

Our Closest Shave Eyer
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EDITOR'S
NOTES

® [Regular readers have heard me carry on from time to time about something
I call “active journalism.” | don't believe that editors can sit at a desk and work
on articles dealing with topics they know only from a book or, worse, a press
release. Not at a magazine like POPULAR MECHANICS. We're a hands-on
magazine, and I insist that our editors be hands-on people. So I'm constantly
encouraging them to go out and do it themselves. Experience it firsthand. Do
it. Live it. Then work on the story from the perspective of someone who has
done it. That's our eredo around here and it holds for all hands. To prove that
we practice what we preach, the
photo here is of our managing edi-
tor, Deborah Frank, and that is a
32-valve 300-horsepower Cadillae
Northstar V8 engine she is bolting
together. Frank recently participat-
ed in a women's forum sponsored by
Cadillac to help Cad execs gain more
insight into the women's market for
cars, Not only did she tear down and
rebuild a Northstar as part of the
program, she also spent a week driv-
ing a Polo Green Seville STS. "It has
a harder edge to it than the Lexus
' LS 400 in our test fleet,” says Frank.
_ “] prefer the Cadillac.” And we pre-

e fEr to have the most knowledgeable,
experienced editors—like Deb
Frank—working at POPULAR ME-
CHANICS, . .. A chance visit to the
Hoover Dam outside Las Vegas,
Nevada, led to this month's cover
story. A small sign on the dam pro-
claimed it to be “one of the modern
wonders of the world." | wondered what other engineering marvels might bhe
considered modern wonders of the world, so | decided to ask the experts.
Science/Technology Editor Greg Pope worked with the American Society of
Civil Engineers to poll its members. The result is a fascinating look at some of
the great civil-engineering projects of our time. It all begins on page 48....One
of my great pleasures in life is opening my humidor, selecting an Arturo
Fuente Double Chateau, or perhaps a Hemingway Classic, going out on the
deck and enjoying an excellent premium cigar. If you're a eigar smoker, you
know what I'm talking about. And if you're a woodworker and a cigar smok-
er—or know one—have we got a deal for you. Contributing Editor Ro Capo-
tosto’s plans and instructions for a gorgeous mahogany humidor start on page
84. This is one project that will reward you for years to come.... We promised
you pari two of our “New Cars "96" story this month. Unfortunately, the car
companies didn't cooperate. Several new models were introduced so late that we
decided to hold the story one more month. It will be in the January issue—and
well worth the wait. That's not to say we don't have a most interesting auto-
motive feature this month. In fact, stability systems are the hottest button in
the car world this year. These systems can keep you from spinning out and
crashing when you drive stupid. And while I'm the first to say that a person
should suffer the consequences of driving stupid in the first place, there are so
many stupid drivers out there these days that | think stability systems are a nec-
essary technological innovation whose proliferation 1 support wholeheartedly.

Get the complete story on page T4. Till next time, E

Joe Oldham
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3. aW SCREWDRIVER

ADD TO YOUR

TOOL COLLECTION,
NOT YOUR BATTERY

COLLECTION.

Intraducing VersaPak from
Black & Decker. Ingeniously
designed cordless tools, all
powered by interchangeable
batteries. 50 you don't have
to buy new batteries and a
charger every time you buy
a naw tool which saves you
money in the long run. To

learn more about VersaPak,

please call 1-800-7462-6472.

11

VERsnPakg
2 BACKS DECKER

How Things Get Done-




Little did the

people of the
village know that

Jumbo was using a
Powerwinch.

Powerwinch's
Quick Connect Winches move,
load or pull the heaviest loads.
Back-saving 12 volt automotive
design removes
shrubbery, stumps

and disabled vehicles.
Completely portable,
easy to use, they install
in under three minutes
Includes adaptor for
installation on any
size ball hitch in
seconds. Move even
Jumbo-sized loads.

sl Nl riny i

sl Nifely
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“Passport 4600 is the best detector
Escort has ever designed.”

“T ve worked at Escort for seven years now and
have been involved in the design of a lot of great
detectors and I can truthfully say, Passport 4600
is the best we've ever designed. e -

!":Iw['ﬂlrl 4600 |'1335 Thf." ]-“..5[ warninf,'. PASSPORT 4400

distance we've ever achieved in a

detector — on both radar and laser

hands. You're assured of long-range
warningon allradar and laser bands every time. It also

includes a front and rear laser lens. Since laser signals are inherently more difficult to detect, dual lenses

provide the most laser protection possible.

We used some neat techniques in software design to identify real traffic radar signals from non-traffic
radar. The result is the smartest solution 1o the detector falsing problem ever developed. Falsing is signifi-
cantly reduced on all radar bands.

Passport 4600 also includes SafetyPilot™ technology o detect Safety Alert™ transmitters (Safety Alert™
warns you of approaching driving hazards such as speeding emergency vehicles, accident sites, highway
construction or unmarked railroad crossings). Best of all, this great design and these neat features come in
a detector so small, it slips easily into a shirt pocket,

Passport 4600 is all the detector vou'll ever want.”

Passport 4600 i @ great detector and our holiday guarantee
[ can recommend i withoul reservalion.” Order Passport 4600 as a gift and

your gift recipient will bave up lo
Steve Orr Janwary 25,1996 fo relurn the
Manager of New Technology preoduct if not absolutely satisfied

Passport” 4600 $179.%
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canto-tree: 1 800 433 3487
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The engineers of Dodge Ram
and Dodge Ram Club Cab spent a
great deal of their ime in isolation.

They spent ime isolating wind
noise, for example, by triple-sealing
the doors and by creaung a form-
fitting cover for the antenna. They
helped isolate road noise with a
mastic floor covering that absorbs
sound. And they helped isolate
engine noise, utilizing layered

All of which served to create a

living area in which you will feel

L'IJ'IIII-I'H'I.L!,M‘I'.' i\'q r]dtur. the 5]
nterior of Dodge Ram and [
Ram Club Cab. The roomi
ups on the road.

Within Ram's mternior vou
enjoy the convenience of w
able 40/20/40 bench seat, witl
fold-down center console ()
your truck into a mobile offi
Ram regular cab oflers an
nious behind-the-seat storage
tem. While Ram Club Calbs
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trucks that
volume.

slide Hl..'il[illg i}:l'n'l.'i{lr:h casy

s 1o the rear passenger arca.
rear seat iself 1s refreshingly i L
and constructed uthzng
etrol ™, a revolutionary
erial that conforms to the
pant’s unique physique, for
mum comfort,
Here's some more comforting I\

Americas Truck Stop

news: Dodge Ram has better resale
value than Ford, Chevy or GMC.
For still more information, call

’ 1-800-4-A-DODGE.

A bwcirys weml vour seal el for & fully effoctive sorbag

"W caboulated resale wing avg tracke-in vabues forn fall-sare
b eoidels vs. MASRP, published in G5 Jan.- July NALLLA
il Uved Cor Guaige™ mamthly editoon. Lse of these
valines does nod constiiae NALA s endorsement

The New Dodge
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BRAUN FLEX INTEGRAL.

-------------------------------------------------------------------------------

Hills and valleys, ridges and ravines. Difficult landscape where certain hairs
grow taller, longer. The perfect terrain to introduce Braun Flex Integral.

Its revolutionary three-stage shaving system performs like no other shaver.

Even in problem areas, under the chin or along the neck where growth may be
more vigorous, you'll get Braun's closest shave yet.

Traveling through difficult terrain requires the proper vehicle. The Braun Flex Integral.

Stage 1 Stage 2 Stage 3
Orne fonl removes short fairs: An ntagrated cubter - langer hairs The second fol completes ihe job

The world's most
recognized shave




LETTERS

Flying High

Congratulations on the fine
article by David North
about the B-2 bomber. It
was informative and exeit-
ing. I'd like to point out,
though, one discrepancy.
North mentions air refuel-
ing by the 19th Air Refuel-
ing Wing. However, the
photograph showing midair
refueling is of a KC-135R
from the 155th Air Refuel-
ing Wing, Nebraska Air
National Guard. The Ne-
braska marking on the tail
is quite clear, Although the
155th is new to the refuel-
ing mission, having con-
verted from RFAC recon-
naissance jets to KC-135Rs
in January 1994, the unit is
fully mission-ready and fly-
ing worldwide. Next year,
the unit will celebrate its
50th anniversary,
JOSEPH W. JOHNSON JR.
LT. COL., NEANG
LINCOLN, NE

PM TV

I just finished watching
“The POPULAR MECHAN-
18 Show" on The Discov-
ery Channel. I definitely
enjoyved it. All I can say is
that 1 wish you had thought
of it sooner. | have been a
regular viewer of such tele-
vision shows as "Beyvond
2000" and “Next Step." 1
have also been reading PM

Letters are subject to edifing for
lerigith, stvle and formal.

since I was 10. Keep up the

good work and I'll keep
reading and watching.

EMFESTUS

VIA INTERNET

You can watch “The Pop-
ULAR MECHANICS Show”
on The Discovery Channel
every weeknight at 5 and
on Saturdays at 4 pm.

Helmets Off
Thank vou for your article
on football helmets. A spe-
cial tribute should be given
to the man who made it his
goal in life to see that ath-
letes, espeecially football
players, not be injured
while playing. That man is
Richard C. Schneider,
M.D., former professor of
neurosurgery at the Uni-
versity of Michigan in Ann
Arbor. During World War
11, Dr. Schneider was sta-
tioned in Italy and was in
charge of a ward of para-
legic soldiers who had
n injured in battle, This
%ave him a challenge in his
orthcoming career. While
at the University of Michi-
n, he took speeial interest
in football-related neck in-
juries and designed a neck
piece for helmets that obvi-
ated many of these injuries.
He was involved with the
development of face guards
and devised the inflatable
liner. Regulation football
helmets now incorporate all
of these improvements that
have done so much to elimi-
nate head injuries. Dick
Schneider was my friend
and colleague. He died of

cancer in 1986,

AUSTIN E. LAMBERTS, M.D.
GRAND RAPIDS, MI

Ford Vs. GM

For the past year or so, ['ve
been noticing something
that's starting to bother
me. Like most auto fans,
I'm very loyal to my fa-
vorite make—Ford. Now, 1

expect you to run articles
on other makes, but Ford
seems to be getting the
short end of the stick. Issue
after issue, Chevy gets the
big spotlight. Come on, give
us Ford fans a break. Be
fair. KEITH STEVENS

ALBUQUERQUE, NM

Do you guys have stock in

Ford or what? That's all I

read in your magazine. Give
me a break.

CHARLIE PUGLISI

VALLEY STREAM, NY

Could you please let GM
know how one of its future
customers feels about its
big-car lineup? By discon-

tinuing the Buick Road-
master, Cadillac Fleetwood
and Chevrolet Impala and
Caprice, GM is killing
America's legend and pride.
And it will, eventually, kill
itself. People will go to
Ford for big cars, I'm a GM
kid and I don't want to see
this happen. I'm 12 years
old and have grown up with
a Cadillaec Sedan DeVille,
an Olds Eighty Eight and &
Chevy Caprice. My dad was
a police officer and he al-
ways felt proud and secure
driving big GM police cars.
Now, in "96, puny Luminas
will be used as police ears,
and even with the special

{Please turn to page 14)

Advertisement

the finished project.

Reader Project Of The Month

In the December 1966 issue of POPULAR MECHANICS, you
published a craft project, “Decorate Your Yard And Home
With Walt Disney's Christmas Mobile.” At that time, my
husband made figures and displayed them on our home.
This year he decided it would be a fun project to do with
our grandkids, 11-year-old Jason and B-year-old Jesse.
They truly enjoyed working on them with the help of Pop
and their mom, Michelle. All were more than pleased with

PEGGY AND ROBERT TATRO
OAKDALE, PA

color pholo an

Il your project is chosen as Reader Project of the Month, you wil
receive a Stanfey Home Improvement Kit, complefe with hand
and decoraling fools, and an electric stapler/nailer, valued ol more
than 3200. For your project fo be considered, please send a clear,
brief description fo: Reader Project
Popular Mechanics, 224 W. 57th Street, New York, NY 10018,

of the Meonth.
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For a hefty selection, try our
461%}7702. catalog.ry

It's a real heavyweight. And it's loaded with maintenance,
repair and operations products.

Which means you can count on Grainger for all the items
you use in your business. Whether they're for a plant,
office, business or job site, we have virtually
everything you need to keep your operation
running smoothly and efficiently.

All the top brands like Advance Transformer,
GE, Dayton, White Westinghouse, Rayovac,
Rubbermaid and more. i

And they're all as close as your local Grainger |
branch, where you'll find people who offer real

W @ R o Wene novec

B W (irmingger, Inc

~d

ELECTRONIC BALLAST
Cot. Mm. WEL-JFLD-A0e-TH i
e 4

help. And the technical support you need.

Increased product selection, personal service, and
order accuracy means Grainger can do more than ever to
help you lower your overall costs. That's why it makes
even more sense to choose Grainger as your
everyday supplier.

For the heftiest selection of MRO products
around, look in the Grainger catalog. Over 3,000
pages of stuff—motors to mops, tools to safety
equipment. And growing bigger every year. For
your free catalog, call: 1-800-473-3473 ext. 1458,

= = = - ———1

The Right Stuff. Right Here. Right Now.
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taheits toll.

Al's Auto Supply
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package they still won't compare to

the big cars. Let's keep the good old

American glory on American roads
for many years to come.

JIMMY DOCTOR

NEW ROCHELLE, NY

Best-Kept Secret
In regard to the Oldsmobile Bravada
in your New Cars column, you state
that “no one knows about it.” Well I
ess you don't either. The Bravada
as been produced since 1991, not
1992, 1 agree, it's a great truck, but
Oldsmobile failed to advertise it
enough. As a proud owner of a "91
model, I can vouch for its proven reli-
ability. The 17 harsh winter storms of
"84 in the Northeast region let the
full-time all-wheel-drive Smart-Trak
system prove its strength over con-

ventional 4-wheel drives,
BILL PHILPOT
TOTOWA, NJ

We meant that Oldsmobile did
nothing to publicize the car. A "96
Oldsmobile Bravada will soon be
Joining our long-term test fleet.
—Ed,

Plastic Fantastic
I don't understand why General Mo-
tors will be switching to metal bodies
on its minivans. The plastic body pan-
els on my new Pontiac Trans Sport
were a major selling point for me. Car
bumpers hit my minivan twice in my
first month of ownership. Both times,
I just used rubbing compound and
car wax to remove the black streaks
that were left behind. Any metal-
gided vans would have had to go to
the body shop to be fixed. Door marks
and dings multiply like rabbits on
sheetmetal. STEVE BRAMMER
MEDFORD, OR

Out Of Line

In reference to the phrase “doesn’t
seare the bejeesus out of you,” used in
a recent automotive write-up, I'd like
to state emphatically that it offended
me. Included in the millions of read-
ers of your magazine are probably
many thousands of Christians, to
whom Jesus Christ is very important.
To a born-again Christian, He is not
only our Savior, but also our very
closest Friend. You'd probably be
concerned too if someone were to
make a swearword or profanity of the
name of your best friend. In this era
of “political correctness,” everyone
seems to be sensitive to the rights of
others. It seems that all forms of dis-
crimination are prohibited, except as
it relates to the Christian faith. [ dare
say you would be more careful in your
language if it involved any other reli-
gious persuasion or subgroup. I know

for a fact that you would not in any
way disparage the homosexuals. Why
then is it okay to be offensive to the

Christian religion? NORM TOTEY

EVERETT, WA
My apologies. —Ed.
Going Digital

In reference to your recent article
about digital cameras, I believe that
someday digital photography will be
common. However, I think major im-
provements in CCD chips and com-
puter displays are required before
you find T%hutographem switching to
digital. The resolution and lighting
may be sufficient for family snap-
shots, but it has a very long way to go
for other purposes. DAVID MANTHEY

VIA INTERNET

Women's Day

For years, my husband has been
reading your magazine. And for
years, I have been placing it in his
“magazine basket” by the foot of his
favorite relaxing chair. Today 1 hap-
pened to pick up an issue and peruse
it. I was not only fascinated by what
I read, but also educated and re-in-
formed about current events and de-
velopments in our society. This is tru-
ly a phenomenal magazine. Having
both an undergraduate and graduate
degree, I venture to say that PM
should be required reading for col-
lege, as well as high-school, students.
SANDRA G. MATHERS
SPRINGFIELD, OR
Thanks, Mom. —Ed.
Wow, what a miracle. Being the par-
ent of a 13-year-old Down's syndrome
boy, I loved the article “Machines
That Listen.” This could change his
life forever. When IBM can get the
price down to an affordable level for
the working class, the physically chal-
lenged will finally be able to communi-

cate with others. [ love the idea.
EILEEN
VIA INTERNET

As a working mother of five, I don't
have much time to spend on wood-
working. Growing up, I had helped
Dad on various projects. When [ see
the latest projects in each month'’s
issue, | know they're way beyond my
skills, even though many are labeled
“easy to build.” My teenagers take
shop in school and love it. A “Junior
Workshop Project” would be just
what they need to keep up their inter-
est, and mine. CHARLOTTE SAZAMA

CROFTON, MD

We regularly print articles for nouvice
woodworkers of all ages. —Ed.
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[y can drive your enging
to an early grave.

Engines don’t die from old age. They wear out.
And in terms of wear, the most grueling
kind of driving is stop-and-go driving. ® It's
s0 severe it creates deposits inside your
engine that can cause wear and friction,
robbing your engine of performance and
shortening its life. ® That's why there's

TMB, a new engine treatment with Teflon

from Valvoline. TMB's 8 friction-fighting
ingredients chemically bond to moving
parts, protecting your engine even at start-

up. In fact, under high operat-

TM,
ing temperatures, motor oil 8

TNEINE TRES TUMENT

treated with TMB offers (
M e

twice the protection. ® And _ o

that's about as far as you can

A4

get from an early grave.

Because drivin is more stop than go.

; Another high-performanee product from The Valvoline Company
1005

A Divasion of Ashland Tne
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90 YEARS AGO: DECEMBER 1905

Dropping A Line
Instead of burrowing
through riverbed like New
York's subway tunnelers,
Parisian engineers con-
ceived a novel way to ex-
tend the Metro beneath the
Seine—without disrupting
boat traffic. They built the
tunnel's sections on dry
land, then launched them
like ships. One by one, the
metal caissons floated down
the river, ducking under
bridges by taking in water
as ballast. They were then
sunk into trenches and
joined together.

60 YEARS AGO: DECEMBER 1935

er by unleashing swarms 0
torpedo boats? anu
the latter, explosives expes
Hudson Maxim pointed ot
that 50 torpedo boats col
be built and manned fnr
pnee uf one hﬂtﬂ&ﬁhtp

alu--nﬂ

Sea Power
The debate raged full
steam in naval circles:
Should nations continue to
invest in dreadnought ar-
madas? Or should they re-
calibrate the balance of pow-

As railroading enjoyed a
golden period, loromotive
buffs studied train whistles
the way ornithologists
learned bird calls. Two long
blasts and two short blasts,
for example, signified an
upcoming highway crossing,
while three medium toots
meant a car had broken
loose, The sound could trav-
el as far as 15 miles. And
though railways had their
own unigue whistles and air
horns, crafty engineers in-
troduced quavers that their
friends could recognize.

o ._ Sound Tracks
POPULAR

30 YEARS AGO: DECEMBER 1965

Storm Clouds
Italy was hammering Ethi-
opia in what many con-
sidered a preview of the
technology of the next great
war. The T-month campaign
featured extensive use of
air power. Sweeping in
from Eritrea,
Italy's Bredas
and Savoia-

Marchettis pounded de
fortifications with baog
and machine-gun fire.
conflict also revived 'l
specter of chemical %

fare. The result: an intes
fied arms race among |

Furopean powers.

Action Figures

Static Christmas displays
might be acceptable to the
average homeowner, but
not to the avid PM reader.
Putting a charge into the
holidays, we detailed deco-
rations set in motion with
electric motors. To animate
the plywood cutouts, yvou
hooked up pulleys, belts and
connecting rods. Also, to
send colors daneing around
the house, we explained
how to make a star out of a
new space-age material—
diffraction-grating film
from Edmund Scientifie,

News From Olds
The Oldsmobile Toronado
drew double takes wher-
ever it went on our eross-
rountry marathon. The hig,
crouching front-wheel-
drive machine handled G000
miles of freeway, rural

E<rge

trails and potholed urba
moonscape with equl
aplomb. At Bonneville, W
thought we'd thrill B3
standers with some high
speed slaloming—onily 8
be upstaged by Art Arfe
and his Green Monster,
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Robot Weedwackers To Tend Tomorrow’s Trees

DORSET, ONTARIO—The way
Banadian researchers see it, herds of
Hant robotic insects will thrash their
lay through the forests of the future.
they'll wield grass trimmers, brush

ws and other tools, clearing weeds

t leaving young trees unseathed.

Seientists at Canada's National

orestry Institute are quite serious
bout this vision. The reason? Small

pes grow three times faster if weeds
re controlled, but new regulations
the herbicides that control them.

If weeds must be cut by hand, then

photic hands make the most econom-
gense. Although a robot can work
mly half as fast as a human, one man
oversee a dozen robots, refueling
them and sharpening or replacing
heir tools as required.

The machines draw their heredity
rom a remote-controlled walking ve-
hicle designed by Martin Marietta for

g exploration. Reprogrammed for
arthly forestry, the robots will dis

EcinosWiiter: Gregory T
i John Boatr
'ed Francis, Scott &

POPULAR MECHANICS » ]

tinguish between weeds to be culled
and small trees to be protected, Based
on machine vision, the software to ae-
complish this has been tested in the
lab, but it could take up to five years
to perfect.

Meanwhile, a private company—
Autonomous Walking Machines Ine.
—is developing the robots and hopes
to have them in production in two
years. Their legs moved by com-
pressed air, the 6-legged machines
will be tall enough to high-step
fi-ft. obstacles. A prototype, now under-
going tests, weighs 600 pounds and

Guided by stereo cameras, monster
walking machines dear undergrowth to
speed development of young forests.
runs on a gasoline-fueled generator,

Foresters figure they can set the
machines to work as soon as they're
produced, elearing brush from rail-
road and power-line rights-of-way.
This entry-level job will be easier
than tending tree plantations because
the ground is smoother and the cut-
ting nonselective. Still, it will take
hundreds of robots to clear tens of
thousands of right-of-way miles in
Canada’s vast hinterlands.

Highlights This Month

® Pool Party—Skylab astronauts reunite underwater.
¢ Life Bombs—Rescue rafts to drop from fighter wings.
® Soaring News—Tailless sailplane defies convention.
® Cheap Alcohol—Germs turn waste into ethanol fuel.
. ® Ventilation Plants—\Walls house nature’s air purifiers.

® Crash Program—PFlanes wrecked to save general aviation.

® Trigger Lock—Smart guns recognize only their owners.

(More Tech f.}n."-:f-' f WL



Skylabbers’
Wet Reunion

HUNTSVILLE, AL—For 21
years, Jerry Carr and Bill
Pogue reigned as America's
space-endurance champs,
having spent 84 days aboard
Skylab in 1974, Bul lasl
spring Norman Thagard
nudged them out of the record
books with his 115-day or-
bital stint (see “Four Months
In Mir,” page 40, Nov. '95).
Unfazed, Carr and Pogue
have once again kissed grav-
ity goodbye for the cause of
preparing mankind for long
sojourns in space.

The Skylab partners now
work tor Boeing, which is

building key modules of the
International Space Station
Last summer Carr and
Pogue brought their experi-
ence to NASA's 1.3-million-
gal. neutral-buoyancy tank.

Along with other Boeing
engineers, they rehearsed
tasks that astronauts will
have to perform both inside |
and outside the space sta-
tion. These include hooking
up external power cables
and replacing carbon-dioxide
removal apparatus. The
goal: evaluation of mobility
aids and restraints, critical |-
hardware that will stabilize
crew and equipment.

- - -

Fly Composite Airlines
HAMPTON, VA—Sooner or later, the composite struc-
tures that lighten and stiffen small aireraft will replace alu-
minum in the next generation of jumbo jets. Seeking to fast-
forward development, NASA is having McDonnell Douglas
build a full-scale airliner wing from composite materials.

The key is to keep costs down, so engineers will use a
promising process called stitched resin film infusion.
Structural components made of graphite will be stitched
together first, then soaked in resin and allowed to harden.
The last-minute submersion in resin means the parts
needn't be refrigerated before curing, thus simplifying
; manufacture. The
stitching also
hoosts durability.
MeDonnell Dou-
| glas has already
| delivered a sam-
ple wing bhox to
NASA's Langley
Research Center
for stress tests,

Keviar-stitched

graphite-epoxy
wing box under-
goes load testing.

Body’s Sound Check

An acoustic sweep tests for osteo-
porosis by checking how much
porous bone damps sound.

| ST. LOUIS, MO—While
other researchers have
hit upon noninvasive
ways to probe bridges
and airplanes for hidden
deterioration, a mechani-
cal engineer at Washing-
ton University is doing
the same thing for the
human infrastructure.
The purpose: to diagnose
osteoporosis. This ebbing
of bone mass causes
more than a million debil-
itating fractures a year.
' mostly in older women.
Andrew Dimarogo-
nas's technique is called
an acoustic sweep
Pressed against the
body, an applicator de-
livers vibration to the

skeleton. An attached sensor picks up the bones’ acoustic
response, The amount of sound-deadening indicates the
hones' porosities and, hence, their potential to break.

The Best Of
Both Drones

TEL AVIV, ISRAEL—Pioneers of
the unmanned aerial vehiele, the 1s-
raelis have chalked up
another first by bolt-
ingr together pieces of
two different drones.
Called - -
Hunter, the new
hird is a hybrid of the
Hunter short-runge
reconnaissance vehicle
and the mueh larger
Heron, both built by

Israel Aireraft Industries (1Al).
According to 1Al and partner TRW,
E-Hunter can fly twice as long and
carry a much bigger payload than
Hunter, which is now entering ser-
vice with the U.S. Army. E-Hunter,

in fact, can stay aloft for 24 hours.
The secret to E-Hunter's success?
Its use of the Heron’s twin tail and 55
ft. wing, both of which carry fuel. The
fuselage carries Hunter’'s original
avionies, so it remains compatible with

Hunter's ground-con-
trol system.,

Also, soldiers can at-
tach the wing/tail ki
to a Hunter fuselage
in less than 4 hours.
E-Hunter combines
Heron's wingspan with
Hunter's intelligence.

Al P ECRTC)

{More Tech Update on page 20



We asked Rob Blrdsnnq to try ﬂur | ls for 40 days.

He said he only used tools he trusted.
We told him ours were made in America.
Rob said, "Keep talking.”
We told him they were guaranteed forever.
He said, Okay, you got 90 days.”
s promised, we showed up to take back our tools.
“(ver my dead body,” Rob said.
Keep the tools, Rob. No problem
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Combat Jet Drops
The Bomb Of Life

FORT ERIE, ONTARIO—When a ship
ar plane goes down in frigid ocean waters,
rescuers have minutes, not hours, to save
lives, But disasters rarely strike within
easy reach of shore-based helicopters or
boats. Although high-speed military air-
craft could reach the seene quickly, they'd
offer little assistance to survivors,

The Lightweight Survival Kit Air
Droppable (L.W. SKAID) changes all that.
It is derived from the Sea SKAD system
used by Canada and Norway to deploy life-
rafts from the bomb bay of a slow-moving
P-3 maritime patrol plane. L.W. SKAD is
specifically designed to be mounted exter-
nally on a fast jet, such as an F/A-18.

Each 325-pound canister contains two
6i-person rafts plus survival equipment.
Looking like a bright yellow and red bomb,
it would drop from an altitude of 100 to
500 ft. As L.W. SKAD falls, a fuse triggers
a multistage separation sequence. Drogues
and chutes deploy and jettison; rafts are
expelled and inflated; strobe lights wink on.

An arctic variant replaces one of the
rafts with extreme-weather clothing and
other items,

L.W. SKAD survival package drops from weapons rack of high-speed fighter.

DECEMBER

Solar Drone
Eclipses
Record

Relying only on the Sun
for power, Pathfinder
reached a 50,500-f1.

altitude during Its
12-hour flight.

EDWARDS, CA—
NASA's Pathfinder _
unmanned air vehi-
cle has blazed a trail into
the record books, setting an alti-
tude mark for solar-powered air-

craft. Last September, the 100-
ft. flying wing hit 50,500 ft. near
Dryden Flight Research Cenler.
The old record: 14,000 ft., set in
1981 by Solar Challenger.

AeroVironment Inc. onginally
built Pathfinder for the Ballistic
Missile Defense Organization
(see Tech Update, page 17,
Jan, '94). NASA has relur-
bished the vahicle slightly by
adding a bigger solar array
across lis wingspan

Pathfinder was rehearsing for
ils new mission—1to s0ar as
high as possible into the strato-

sphere with sensors to measure
atmospheric change. A solar-
poweared machine is perfect for
the job, because—unlike an air-
breathing vehicle—it gains pow-
ar with altitude. And Pathfinder
does nol squander power.
Weighing only 500 pounds, the
drone can fly on six one-hp elec-
tric motors at a mere 20 mph.

Ag part ol NASA's Environ-
meantal Research Alrcralt and
sensor Technology program,
Pathfinder will resume Highis
nex! spring when the Sun climbs
back averhead

Virtual Truck For b
Rookie Road Warrior

ZURICH, SWITZERLAN D—Remember h
hard it was to learn how to drive? Now imagin
jumping behind the wheel of a huge militas
tractor-trailer with an oversize trailer—
mountainous Switzerland.

Instead of throwing raw-recruit k
right on the road, the Swiss Ministry of Def@
will soon use an Oerlikon-Contraves simu
to give novice drivers a head start. (i

Called the Advanced Driving And Maneus
ing Simulator, or ADAMS, the system mou
wide-angle display around a realistic truek &
The imagery depicts conditions that range fron
dawn to dusk, sun to rain, and city to counti
driving. Meanwhile, 2 motion base and =ou
system keep things authentic.

Truck simulator replicates hazardous traffic.

{More Tech Update on page 28
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Jet Wiggles Its Nose To Turn

EDWARDS, CA—Question: How do
you handle a jet fighter at steep angles
of attack, when the plane itself blocks
airflow to control surfaces? Answer:
ANSER, or Actuated Nose Strakes
for Enhanced Rolling. Developed at
NASA's Langley Research Center
(see Tech Update, page 17, Feb. "M),
the strakes are now fying on the High
Alpha Research Vehicle (HARV).

A modified F/A-18 on loan from the
Navy, HARV had already been fitted

with thrast-vectoring vanes,
deflect engine exhaust to boost pitch
and yaw control. Engineers installed
the strakes—each 4 ft. long and 6 in.
wide—last winter. Hydraulic actua-
tors extend them to interact with vor-
texes swirling around the nose.

The strakes work best at turning
the jet left and right when it's in
high angles of attack. The pilot sim-
ply shifts the stick—the strakes’
movements are governed entirely by

DECEMBER 1995

These

mmtﬂﬂtmmﬂmm
much higher than direction of flight.

the plane’s flight-control software.

The research program is a broad
exploration of high-angle flight, as
compared to the X-31's focus on dog-
fighting maneuvers.

RALEIGH, NC—
Clawing into an under-
ground gasline, an ex-
cavator can turn into a
detonator. Every year,
nearly 200 people die
when digging machines
blunder into pipelines
or electric cables. To
skirt these hazards, a
North Carolina State
University engineer
has invented a device
that gives the backhoe
operator a peek below
the surface.

The system mounts
a metal-detection coil
right on the excavator boom. The detector passes its read-
ings to a laptop inside the control cab, where the operator
can see images of the scanned soil—and its hidden con-
tents. The system could one day guide robotic equipment.

Look First,
Then Dig In

Square metal-detector coil scans
ground ahead of excavator claw.

Shades Of Any Color

FOSTER CITY, CA—These days, laser surgeons often
switch tools in midoperation, cutting with different wave-
lengths of light. But doctors’ protective eyewear had yet
to catch up—until now. Reliant Technologies has devel-
oped speclacles that change color to match the laser.
The key? A pholosensor that measures the intensity
of scatlered laser light. Filters block all but narrow por-
tions of the spectrum corresponding to various laser
wavelengths. If
the light exceeds
a dangerous val-
ue, an electronic
driver activates
multilayer liquid-
crystal lenses. In
microseconds,
these darkentoa
hue that momen-
tarily cancels out

the laser. when hit by scattered laser light.

Instant Tornado Shelter

CHICAGO, IL—Concerned about workers' vulnerability
during sudden tornadoes, Fermilab has devised portable
shelters made from modular steel-reinforced concrete.

Each structure is comprised of a series of arch-shaped
sections, attached by tongue-and-groove joints and holted
in three places. Needing no foundation, the shelter ean
rest on a gravel hed
or parking lot. A
crane disassembles
it, and a flatbed
truck moves it.

The concrete
walls and armored
steel doors can
withstand 300-mph
wind gusts and as-
saults of 26,000-
pound forces from
flving debris.

Tomado shelter IS assembled from mod-
ular reinforced-concrete tube sections.

DURHAM,
industrial activity in-
Creases our atmos-
phere's carbon diox-
ide, how will plants
respond? To find out,
a science team from
Brookhaven National
Laboratories and
Duke University has
created a miniature
21st-century forest

Trees Taste
Tomorrow’s Air

North Carolina.

Carbon dioxide floods pine forest in
experiment to gauge rees’ response,
loom over a grove of loblolly pines. A computer meters out
the gas, guided by wind instruments on a second-by-sec-
ond basis. The ongoing experiment is a first in open air.

(Maore Teeh Update on page 24)

NC—If

right in the middle of

Fed from a huge
tank of liquid carbon
dioxide, vertical dis-
charge pipes now
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design, would propel the spacecraft.
The goal of NASA's program is to
make a reusable rocket so commercially
attractive that private industry will build
it. To that end, Rockwell has hrought in
overnight-delivery leader FedEx to lend
fast-turnaround business acumen.

TecH UPDATE

X-33: Eggs May Be
In One Basket

HUNTSVILLE, AL—The future of
America’s space program will begin to
take shape next summer, as NASA
awards the contraet for the X-33
reusable launch-vehicle demonstra-
tor (see Tech Update, page 17, Feb.
"W5). But the three competing teams
don't think enough funding will be
available to stage a fly-off hetween
the top two designs—aor even to build
two vehicles of the same desipm, Hav-
ing only one X-33 may influence man-
agrers to shave high-risk technologies
and operations from the program.
Certainly from the outside, the
Rockwell-led X-33 design looks to be
the most conservative. It's a winged
hody that launches vertically and
lunds horizontally, much like a small-
er, unpiloted space shuttle. The vehi-
cle would carry its fuel internally,
however, sandwiching the eargo bay
hetween hydrogen and oxygen tanks.
A single powerplant, probably de-
rived from the shuttle's main-engine Rockwell hopes Its X-33 design will lead to this full-scale reusabile launch vehicle.

' New Twist On Glider Wir?gs Microbe Brewery

MARION, OH—A tailless glider GOLDEN, CO—Genetic engineers have pro-

slows down the air sweeping off

with a forward-swept wing? Al- duced a bacterium that can turn sawdust into
though it sounds like a proof-of-
concept model for a hyperagile
fighter jet, iI's actually a well-
behaved sailplane that will soon
be on the market. Group Gene-
s5is Inc. is tooling up to produce
the aircraft in kil form.

Key to the Genesis |'s per-
formance is a reflexed airfoil,
which twists up slightly at its
trailing edge. This geomelry

the upper surface, but speeds
up the flow off the lower surtace.
The result: less turbulence when
the airflows meel—and, hence,
less drag. The airfoil also resists
the pitch-down tendency to
which most gliders are prone.
So a counterbalancing tall load
Isn'l necessary. That shaves off
=  weight and drag.

The forward-
swept wing puts
the pilot near the

booze, But their aim isn’t cheaper drinking—it's
cheaper driving. The idea is to produce clean-
burning ethanol from a much broader range of
raw materials, cutting the fuel's cost in half.

In its natural state, the bacterium involved
works like yeast, fermenting the sugar glucose

center of gravity
and lends excel-
lent cockpit visibil-
ity. What's more,
it keeps air from
spilling off the
wingtips, further
enhancing lift and
fighting aerody-
namic stall

The Genesis |
will be equipped
with an aircraft-
recovery parachute
as standard equip-
ment. The kil price
will run 1o $25,900

Unusiual geometry
marks Genesls |
sallplane, shown |
here fiying in |
prototype form.

Department of Energy researchers have engineered
a bacterium to ferment a waste Into ethanol.

to make aleohol. But biotechnologists at the
National Renewable Energy Laboratory have
spliced in genes that also allow the microbe
to ferment xylose, an abundant ingredient in
fibrous plant material.

Instead of just corn, the germ can now han-
dle forestry residue, agricultural leavings and
other inexpensive stuff—even waste paper.
Researchers think the breakthrough could
make ethanol as cheap as gasoline.

iMore Tech Update on page 28
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Who makes the best selling
boat in the world?
Hint: it rhymes with we-do.

We've introduced hundreds of thousands toa whale new brand of fun on the water. For 1996, we've created a line of high-quality
high-performance boats that'll please riders from the casual to the competitor. Sea-Doo® The best selling boat in the world "
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The Walls
Are Alive

MACHINERY ecosystem, air diffuses
PETERBOROUGH, ONTARIO

. into occupled space.
—A blanket of moving air will f = _ R -'
soon muffle 4 leaky building at ‘ o~y -l
Trent University. What's more, this : : - B 1
blanket will include a complete ecosys- b, i . o o =10
tem that will act as a biological air filter. | : i o
Built in the days of cheap energy, buffer
the original 85,000-8q.-ft. building will zone through
be enclosed in an airtight shell of glass  fan-riddled tow-
and steel. Pressurized air will eireu-  ers of lava rock called
late through this space, termed a breathing walls.
dynamic buffer zone by architect Although airtight
Johan de Villiers, All heating and a/c  buildings often have air-
systems will feed into this zone, mak- quality problems, this one m[
ing it, in effect, a giant HVAC duet won't. A series of balanced,
surrounding the whole building. The 200-sq.-ft. biomes—featuring
air will pass into the building by way plants, insects, shellfish and
of ceiling diffusers and return to the salamanders—will keep the air

clean. Another bi-
ome will be located in-
side the buffer zone itself.

The 6-person plane is
roughly the size of a Beech-
craft King Air, but its top
speed is only 156 mph. It flies
4 on a 360-hp air-cooled recipro-
cating engine. A 99-gal. fuel
tank gives the SM-92 a maxi-
mum range of T80 miles.

The Russians
Are Coming

ABBOTSFORD, BRITISH
COLUMBIA—The Federal
Aviation Administration is
eager to learn about aireraft
production in the former So-
viet Union because the Rus-
sians are eager to sell planes
aover here. In fact, they're
claiming to have an aircraft

gear, the plane is suited for
825-ft. takeoff and landing

The manufacturers are push-

that already meets Western SM-92 looks Russian, but Is buiit for export to the West. ing the SM-92 for rugged civil-
certification standards. Built at the type SM-92 made its North American ian applications such as forestry patrol,
Smolensk Aviation Plant, the proto- debut at Airshow Canada "95. crop-dusting and medical evacuation.

Slzmg Up A Sucker Fastest Train In The World

ATLANTA, | PARIS, FRANCE—Long the wheel-on-rail speed king, the TGV
GA—Someday, | is about to get faster. Next year, manufacturer GEC Alsthom will
computer chips | rall out its third generation of rolling stock: the TGV 2000, which
may be modeled | will have a top speed of 217 mph. That's 31 mph faster than the
after the human | TGV Atlantique (see Tech Update, page 15, Feb. '90).
mind, but for Not only are the new trains swifter, but they will also carry 45%
now we'll have | more passengers in double-decker cars. Duplex TGVs are already
&l to be satisfied | going into service on the current lines and through the Channel
i with leech brains, | Tunnel, but they won't top 186 mph, The
: Some engineers | TGV 2000s will feature lighter
at Georgia Tech | bogies, stronger
have discovered | brakes and
that the blood- | reworked
sucking parasites
contain neurologi-
cal circuitry that's
worth imitating in
Engineers are studying leech nerve  glectronics.
circultry, seeking novel ways to Of particular -
control man-made equipment. interest is the
leech’s motor-control neurosystem, which governs
the animal's simple swimming movements. The re-
searchers have re-created these biological nerve
patterns as analog integrated circuits. The next
step: to fabricate chips that contain the eireuitry.
Ultimately, neuromorphie chips could control
pumps, roboties or prosthetie limbs.

aerodynamics. They'll also
be guieter inside and out.

GEC Alsthom is designing the
irainsets o cruise on any track in Europe.
In service by the year 2000, they'll rule until
the fourth-generation TGV comes along—in 2010.

8 {More Tech Updafe on page 30)
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AN ALL
(MIETT/ALS METALS
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PEAK:. MAXIMUM EVERYTHING. EXGEPT THE PRICE...

PEAK CASH SAVING REBATE!*352 -*132

Plaase mail my PEAK rebals lo Chieck dollar amaunt you are requesting
) 53 PEAR Antiirouzs Rokate (2 gal. prchase) ) $1.50 PEAK Antirexy Rokate (1 gl purchase)

hgme To receive your PEAK rebale, send this coupon, inner foil seal{s) and original store
identified cash ngl}mr receipt, with price of PEAK circled. Date on receipt must be
Address on or belore Jan. 27, 1996 and mus! be received wilthin 21 days ol purchase.
IMPORTANT MOTE: 1 = il 10 subimit maltiple rebale reguests from the same indradual of tamaly
City State Zip Febates are compuler audited.
Mall this completed farm ls: PEAX Antifrescs Rebate, P.0. Box 811023, Chicago, IL B06E1-1823
(Offer Eads Jan 27, 1996, Limil one rebate (mas. $3) per housshold ofter. st
Stors Name e e 2 HEFUND REQUEST MUST BE MAGE ON THIS FORM DHLY, (i vt 1 st
To Validale Your Signature is Reguired Iranslerred and where lased, prohibiled or resiricled. This form must be completed in tull and

sccompanied by all requined proots of purchasze ay stated on this form. Failure to comply with all
requirements voids this request. This offer 15 subject 1o fermination withoul nolice subject 10 marke!
conditions. Pesse allow 8 o 10 wesks for redund. Nol respansibie for lost o damiaged mail PKE 995

> 1008, (hd Wovie! indussney, Inc. Prnéuct speniicatons bassst on pubished mangtacture s speciicainn: h /0% sphfion:. Price coimpaiisins fsad on nospendest survey. Preciooe 15 ) ragesiersd irademark of Prestons Produchs Comoraion
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Starships
To Crash
For NASA

HAMPTON, VA—NASA is
finally going to have a pair
of Starships! But they
won't boldly go where no
man has gone before—in
fact, they won't even fly.
Raytheon is donating two
Beecheraft Starship 2000
airframes—stripped of en-
gines and avionics—to take
part in NASA's aggressive
new drive to revitalize gen-
eral aviation. The program,
called Advanced General
Aviation Transport Experi-
ments (AGATE), teams

DECEMBER 1995

NASA, the Federal Avia- Starship 2000 will take part In experiments designed to Improve general-aviation safety.

tion Administration and more than 50
corporations and organizations.

At NASA's Langley Research Cen-
ter, engineers will install the first Star-
ship airframe in an immense crash-test
rig. The hollow aireraft will be riddled
with sensors and filled with a variety

of seats and passenger-restraint de-
vices. Next year, it will undergo a full-
scale erash simulation, after which
NASA will inspect the composite
structure and the seating systems.
Then, an AGATE team will develop
improved seats and restraints and

crash test them aboard the second
Starship airframe in 1999,

The Starships, by the way, are orig-
inal prototypes built for FAA certifi-
cations. Raytheon delivered the last of
50 production Starships this year and
has shut down the assembly line.

st Upgrade
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Walk-Through Computer
2000 now features
glgantic CD-ROM,
multimedia-board and
Ethemet-card simulations.

BOSTON, MA—Splicing components
into your personal computer is hard
enough, but imagine upgrading a PC
the size of a 2-story house. That was
the task facing exhibit managers at the Computer Museum (see
| *Museums For The Future,” page 32, May '90). The original 50:1
scale display simulated a 486-based computer without the multi-
media trappings of today's desktop machines.

Last October, the museum was scheduled to unveil its Walk-
Through Computer 2000. The upgrade took 18 months. New
components abound—and astound by their sheer size. A CD-
AOM player holds discs 6 f. across, with data pils the size of
coasters. A 4. 2GB hard drive—its read/write heads as big as
saucers—spins B-ft.-dia. platters. Suitcase-size chips stud
canyons of all-new printed circuit boards, including video and au-
dio cards. And at the center of the exhibit, a Pentium processor,
its circuits flashing with light fibers, stretches 7 fit. on a side.

Smart Guns Will
Know Their Owners

ALBUQUERQUE, NM—When a law-enforce-
ment officer is injured or killed, a gun is usually to
blame. Too often, it's his or her own gun. So the
Department of Justice has asked Sandia National
Laboratories to come up with solutions—technolo-
gies that would prevent discharge of a firearm by
anyone but the authorized user.

Researchers have an arsenal of techniques to
investigate. Embedded in the gun’s grip, a radio-
frequency receiver could disable the gun when
activated from a
small transmitter,
like the device
used with a car
alarm. Alterna-
tively, biometric
sensors could veri-
fy the identity of
the gun’s owner,
using fingerprints,
for example. A
fingerprint read-
er would arm the
gun only when it's K
in the designated S
user's hand. Haol- §
stered, the pun
couldn't fire.

Miniaturization
of such devices
may mean "

years of work be- sandia researcher demonstrates
fore a “smart the minlaturization that's needed
gun” is ready. before disabler can it into gun,
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Congratulations. .
You just bought holiday gifts %,
for this guy and all of his friends.

If you're using an unsecured cordless phone, you might be surprised to learn just how easy it is for
strangers lo overhear your conversations. It doesn 't take fancy, hi-tech equipment either. All that's
needed is a scanner or a cheap cordless phone.

You give out a lot of personal information every time you use your cordless phone. Information which
can be heard by strangers and used to their own advantage ~ like your credit card number when you
order holiday gifts by phone. Or that vour house will be unoccupied this weekend while you're out-ol-
town visiting relatives, Or that your teenage daughter will be home alone tonight.

Because broadeast range is limited, the person listening in on vour conversation is probably someone
wheo lives in your neighborhood — someone who can figure out who you are. Maybe it's someone you
know and trust. Maybe it's no.

Don't take chances. Control the information flow with Courier 9600. Powered by SureLink™ technol-
ogy, Courier 9600 provides real security againsi eavesdropping,. In fact, SureLink utilizes technology
adapted from advanced U.S. Military communications for the ultimate in secure conversation,

It’'s a different world than the one in which your parents grew up. Give yourself, and your family, the
most secure cordless communications possible. Get Courier 9600 and talk safe.

features: i seguence spredad spocrrum fechiology, Surdlomk™ lochmolosgy, back-up pocer supply provides
service durni brief poter outages, spare battery chirper ensures a civarged battery &5 always availalie, 100
clermols, 902-928 MMz, 10-number memory, page/find, redigl, mute, flash, rolume controls, digttal clarity,
iy to eight times more range than ordinary covelles phones, ldecommunications security

our holiday guarantes

(rder Courder D00 as a gifl and your gift

s recipdent will bave up fo fanaary 25, 1996 in
\ refurn the froduct if not absolulely satigfied.

COURIER" 9600 $249.%

Urigguiog, & lordleg s vons G0 s e A ks s

FREE!
15 minutes of free call toli-free: I S0 173 {ih

long distance! (yem M4 bosars o ey, 7 ilitys @ ek for sur i emions

L Depatimant 106815
(o A i . P 5200 Fields-Ertel Road
A Cincimnati, Ohio 45247



ELECTRONICS

Berlin Diary: Screen Gems

BY FRANK VIZARD, Electronics Editor

® Every two years, the great Fun-
kaustellung fair in Berlin is awash in
new electronic gear, but this time
around the biggest news was a simple
agreement concerning the planned in-
troduction of a new video CD format
next year. Two warring factions be-
gan talks that ultimately culminated
in a compromise, averting what might
have been a marketplace battle be-
tween two competing formats.

Whew! It could have been Beta ver-
sus VHS all over again—the industry
equivalent of a nuclear war, The deal,
brokered by IBM, uses
most of the video tech-
nology proposed by
the Time Warner/
Toshiba camp, The
Sony/Philips group
will contribute its
signal-modulation
process.

Bottom line: Ex-
pect a 5-in. dise that
is compatible with
existing audio CD
standards and has
a data capacity of
4.7GB, which can accommodate
a movie 133 minutes in length.
Not only will it be small, but it will
alzo have the best picture quality to
date—way beyond the current best
of laserdises. Look for availability
around Labor Day of next year, with
the player costing about $500 and
each dise listing for less than $265,

Other items of interest coming out
of Berlin were

digital camcorders (see
“Double Your Bits," page
b7), multimedia comput-
ers (see "L’nmpuling
Next Step,” page 68) and
wall-hanging televisions.
We'll have a full report
on this new TV technol-
ogy next month.

TV sound, meanwhile,
got a great deal of em-
phasis. Perhaps the most

novel !r";r":":‘:'u::“‘ where it isn't pu
notion came from by o gible to replace g

Grundig. This German
company's approach to sound puts a
batwing not just on TVs but on con-
ventional audio gear as well. The
hatwing reproduces stereo sound us-
ing a single enclosure rather than the
two normally used. The idea is to send
sound through the entire room on a
horizontal plane instead of reprodue-
ing sound along two overlap-
ping vertical planes.

But perhaps the develop-
ment with the longest-term im-
plications is a television from
Loewe, another German com-
pany. Its CS51 model is made
mostly of reeyclable materi-
als. The housing is stainless
steel, 4 material that con-

ducts heat and doesn't

burn, thereby eliminat-
ing the need for cooling
vents and flame retardants.

Almost all of the electronic com-

panents used in Loewe's C51 TV are re-
cyclable, as s the stalnless-steel housing.

duce stereo sound

‘\

Inside the CS1,
a conventional
circnit  hoard
is not used. All
of the electronie
components:
made using e

ramies, f.q'.l "i
Grundig adds this aluminum, sil
single-chamber and iron—miste
batwing to repro- that can be easil

recycled. In

tic, Loewe uses sm ' i
amounts of a type of pla
tic that can be safely incinerated.

All that remains is the picture tuk
a more complicated disposal problems
Energy consumption, incidentally, is
only one watt in the H..tand '
by mode. PM

-

_
n L
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yours.

Conair® eleciric shavers offer a

whole new angie on closen

With features like the rotary flex
head or twin foil pivoting head S grdvii btk -I E
to hug the contours ofa mans . b
face. And a Iwin fail shaver

with an angled head to adjust

beautifully to the contours of

a womans body. Whal's more,

comea with

unique Telescopic Trimmers that

exlend above the shaver head

Pivoting head

'y

More precise. Think you can't &

So trimming Is easier to see

get any closer? Try a Conair®

electric shaver. ts heads

above the




Choose the one that suits your style.

Men's AccuShave™ Pivoting Twin Foil Shavers

Each shaver has a pivoting head with floating foils and independent cutters 1o closely follow
the contours of your face for a very smooth, comfortable shave. Plus a Telescopic Trimmer
for easy-to-see, precise trimming of mustache and sideburns. Available with a wide range
of features, in cord/cordless, corded and rechargeable models.

Men’'s Rotary Flex Shavers
A flexible top with independent floating heads reaches those hard-to-shave areas on the chin,

the neck and under the nose. A Telescopic Trimmer makes trimming mustache and sideburns
easier than ever. The result? You get the wonderfully close, precise shave you've always wanted
Available with a variety of great features, in cord/cordless, corded and rechargeable models.

Women's Satiny Smooth II™ Shavers with Twin Foils

With twin foils and cutters, you get a closer shave. The first foil not only cuts but lifts the

hair, pushing the follicle out as far as possible. The second foil cuts it again, leaving your
skin satiny smooth. You take less strokes so your shave is quicker and more comfortable.
Another great plus...a Pop-up Bikini Trimmer provides easy-to-see precision. Wet/dry shavers
are available in rechargeable and battery-operated models. Dry shaver, corded only.

el

For infosrmaton abiout any Conair®* product, call 1-800-3-COMNAIR



AUTOMOBILES

Europe Spy Report

BY MIKE ALLEN, Associate Automotive Editor

Putting The Cart Before

The Prancing Horse
® Ferrari fans, who undoubtedly
outnumber Ferrari owners by a
ratio of hundreds-to-one, can ex-

pect to see production versions

of this prototype in about two

years. Equipped with a V12, it's
probably derived from the current
456 GT 242, even though the
mule shown here is a pure 2-
seater. It's destined to replace
the current F 512 M, a midengine
2-geater with a flat-12 engine.

VW Plays Catch-Up

With Volkswagen sales in the United
States slowly rebounding after some
of the worst years ever, here's a car
the company sore-
ly needs to re-
main in the

tive oval headlights introduced this
fall. The C-Class wagon will retain the
rectangular headlights and grille of
the C220/C280 sedan. A new coupe

based on the C-Class,
however, will have

a very E-Class-
looking nose,
complete with
those oval
headlamps.
The introdue-
tion date for
these vehicles
into the U.S. mar-
ket is still undizclosed.

This hatchback is Volkswagen's new entry-level compact.

market. This Spanish-built subcom-
pact is one or two notches smaller than
the current Golf/Jetta and is intended
to compete with domesties in the
Neon/Cavalier/Escort class. The pho-
tographed prototype is a hatchback,
like its big brother, the Golf. We've
also seen prototypes of a more con-
ventional notchback sedan to comple-
ment the Jetta. Look for this in 1997.

Mercedes Tweaks
Due for launch in Europe in May, here
are the estate-wagon versions of two
Mercedes-Benz sedans. The E-Class
wagon’s styvling is changed very little
from the 4-door, sharing the distine-
o e
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Elan Rides Again

The Elan model name will be in
Lotus dealerships again this
winter, with this
replacement
for the current
front-engine
version. This
tiny midengine
roadster will be
powered by a 120-
hp 4-eylinder engine
from Rover coupled to a 5-
speed manual transaxle. The chassis
is an aluminum spaceframe, and the
exterior bodywork is Lotus's custom-
ary fiberglass. Expect the price to

Mercedes E-Class (left] and C-Class [right| estate wagons should be available In the United States in a year or two.

PRl PR a TS Y sEI0EN A

be on the high side of $30,000. Plans
for U.S. distribution are sketchy.

Let The Sun Shine
The latest from Stuttgart is that the
glass-topped 911 will not be called
Panorama, in spite of the fact that
Porsche's internal name for the proj-
ect has been that all along. The Pano-
rama trademark in the U.S. belongs to
the Porsche Club of Ameriea, as that's
the title of their newsletter, so any
potential legal conflict seems unlikely.
At any rate, the new car, based on the
Cabriolet body, will be called by a
familiar name: Targa. The structure
of the sliding glass roof will be welded
directly to the frame, so there's no
chanee of removing the
entire assembly.

Lotus Elan has aluminum-framed, composite body.

But the entire glass roof, from just a
few inches from the windshield head-

er to the B-pillar, slides back and in-

side the glass rear backlite. ™
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Detroit Spy Report

BY JIM DUNNE, Detroit Editor

Chevy
® One version of GM's new line of
front-drive compacts will be sporting
a familiar name when it's introduced
in 1997. The Chevrolet will be called
the Malibu. The similarly styled

Sleek coupe Is a “97 Ford Escort, possibly with 150 or more hp.

Oldsmobile will carry on the Cutlass
badge. Early views of the cars show a
lot of Saturn influence in the shape of
the greenhouse, especially the arched
line of the roof where it meets the top
of the doors. Initially, these cars re-
place the Corsica and Ciera in their
respective lineups. A third model will
end up at Buick dealerships, combin-
ing the Century and Regal name-
plates into -

une [!]’uil-
uet line.

Ford's other pickup-truck shoe, the F-250, drops as a "97.

1997 Ford Escort
Sleek seems to be the styling theme
for next year. Like the GM compacts,
Ford's redesigned Escort subcompact
lacks the sharp corners of the current
model. The roofline at the rear flows
gracefully down into the trunk sur-
fuce. At the front,"the sloping
grille and extended bumper
form a wedge profile.
Wheels appear to be
chrome-plated,
perhaps intended
to brighten the
lower portions
of the body.
Late reports
on Ford's plans
for the Escort
indicate that the

sleek appearance
of the new model will be merchan-

dised in a higher-priced line

of cars. Ford plans to :
outfit one ver-
gion of the car
with a 1560-
plus-hp en-
gine, special- &
handling

suspension

and eyecatching
styling. That
model will be
offered in addition to the base
Escort coupe. Ford is aiming
at a $20,000 price tag
for these new models,

Ford F-250
When Ford re-
designed its line
of F-Series pickup
trucks, the company
separated the light-
duty F-150 from

the heavy-duty F-250/350 models. The
F-150 will be at your dealership soon.
The “new” big boys will be there next
vear. But unfinished early prototypes
show what the new vehicles will look
like. Overall, the cab has a more round-
ed appearance, with little of the broad-
shouldered styling of current models.
The sloping hood profile results part-
ly from the change in the front sus-
pension, where A-arms replace the
venerable Twin [-Beam layout.

1997 Camaro
A new V8 engine highlights the
changes planned for the Camaro se-
ries in the 1997 model year. The en-
gine is a completely new design, not a
remake of any current GM VB, even
though it has a displacement of 5.7
liters, the same as the present Camaro
V8. The new engine is all aluminum
and has iron eylinder liners. GM insid-
ers say this pushrod engine will be
rated at 340 hp. Pontiac's Trans Am
and Chevrolet's Corvette also will
offer this engine in their 1997 models.
Recent "97 Camaro prototypes,
seen testing in the Southwest, reveal
a hood bulge to provide clearance
for an air intake that's similar to Pon-
tiac's Ram Air system. At the rear,
two oversize mufflers take up much
of the space below the trunk. Four
individual tailpipes replace the large
rectangular outlets that are present
on today's Z28 models.
To make space
for the new

Camaro prototype has a bulging hood for a ram-air iInduction system.

mufflers, the gas tank looks like it has
been moved forward in the chassis,
ghead of the rear axle. Evidence of
that change is the temporary filler cap
that’s receased in the front section of
the rear quarter panel. Wheels on the
prototypes are new, too. They are cast
alloy with what appears to be bolted
rim extensions in an cxtra-wide rat-
ing. Note the wheel-opening flares at
the rear, necessary hecause of the
wider tires and wheels. .|
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Regal. It feels like your

favorite easy chair. Only faster.

" Sporty? Or comfortable? You no longer have to choose just one

You can choose Regal, With its new strategically contoured,
body-sensitive seats, Regal is exceptionally comfortable.
And with its spirited 205-horsepower V6 engine, it's also

powerful and athletic. Regal by Buick. For more

information, call 1-800-4A-BUICK.
—
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BUICK

The New Svimbaol For Quality
In America
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- The best thing about stun defense i
L just that. Thev only stun. That's
" - why police accross the country call

them a great alternative 1o guna
Mo sorry mistakes, no child
tragedics
Hf.l'ﬁ Vil £An CVED O
tri-level defense in one
pocker-sized concealable
package. New Triad’s
pulse-valt conls pack a
wallop tougher than
stun-guns mwace a5 large
Right through clothing!
Yer effects wear off in just
2-3 minutes - plenty of

—=TRIAD
time to get help or get

Personal Defense System i
away, [lus, a built-in alarm

sounds on vour switch command, or if the wrist-pin is pulled. A
micro-halogen light disconcerts assailants, giving you ume to act.
(Also an excellent emergency light.) Keep the Triad on your keys, or
give one 1o someone you care abour.  Ir's shockingly affordable, and
causes absolitely no lasting effects.

B Triad™ Personal Defense System #300ZX $39.95

B Sct of two Triads #300ZX-2 $34.95 cach. Save $10.00

| Screw anywhere, with hand-held power and vour choice
of 25 attachments. Or loosen your nuts with the free 6-
piece socket set. And re-charge in under an hour!*

Of all the power twals you'll ever buy, you'll use this one the
most. At home, on the job, and on the road. Unlike cheap
imttations, the new cordless Dill- Driver is 4 dynamo,  Reversible,
variable speed motor is 4 full 12 volts - not 7.2. This means drills
bite cleanly, screws pencirate the toughest woods, and rusted
bolts snap free. You save time, calluses, and headaches

Tiresome tasks become 3 breeze.  Torque even adjusts 1o four

scitings. And the trigger locks-on for prolonged action, Rugged
ABS cae holds:

Discover what it's like
to see in the dark.
Push the trigger. The
T3C-2 Scope powers
up Suddenly, n
green-hued clary,

night 15 like dav.

magrihed 3.2 times! J‘h.*-ll..nu
for USSR Special Forces, powerful T30 -2 Nighe

Vision Scope lets vou see clearly in

MNow switch on the Iurnr-_-.: [T

(el srarbigeh
TETRATIT |||-.1

see in pitch black roral darknen AR
Optics focus smoothly from 3° o infinie P & v il
Complete with carrying case. Requires & AA ’ g
P : i aH [ilwminarer

batreries, Tripod mountable

Nature study, law enforcement, boating, camping, or just viewing vour owr
neighborhood, this once-secret Cold War technology is now yours, wifetime warranty

B T3C-2 Night Vision Scope, with llluminator #T3C-2 £428:66- Now $299.00!

Sﬂﬂjl'. Mr. Jones (s not in. This is Lucille, his secretary, may | help yo.

micro-size voice disguiser even works with pay phones!
Ladpe delymfrmd;.mufnumrrir:mwhpum

\ hﬂnv-l)iqnhu
e . from your pocket and place it over any
"~ F,al‘ pioce! Minkature clectronics alter your
““i“"‘!"" ﬁdﬁﬂm Extreme settings

Reduce stress and enjoy your trips more.
New handheld Tripmate™ replaces 2001bs of maps
with instant highway data - at your fingertips!

Want to know where the next motel or gas station s} |us thp open
the Tripmate, key in the highway vou're on and the anwer is
displayed instantly! Wirh distance, driving time, e, and
directions! Need a hotel! Campground? Trpmate®s electroni
brain contains over 40,000 highway services = including 24 howr
locations.  Malls, hotels, rest areas, amd restaurams,  Also poes
vou distance and time to towns and other freeways.  For
emergencics, hospital locanons are instantly provided, as well
as BOO #'s for state patrols. Measures just 5 1/2" 1 2 1/2° o
I/2" = slips into pocket or car visor. With bamenes, two
vear warranty, and an offer to save 50% ar over 2,000
LIS, motels. Bewt of all, deluxe flip-open version s
updateable every year, ensuring that your future mps :
are just as smooth, too, ama

@ Tripmate™ Traveler #TM-2000 $59.95

\ | Take back control of your telephone.
Tele-Screen™ Phone Protector eliminae:
unwanted calls. Harassing calls, sales calls, an
cill vou wish. Incoming calls are grected bn &
voice prompe “Thank veu jhr calling j"h-..|
emier the fenr-dupt pag code.” Your phone ring
anly if the caller entens the correct code, Vou:
prompt repeats and if no code i entered. 1
caller iv automatically disconnected! Llse 1k
keypad to change the code, or de-activate th:
unit. It's like having an unfisred ]ﬂﬂlt ml‘r'

when wow want it onliseed, Lh
ﬁn—;

mcal-time, remantic evenings, of when
want calls from thise Fﬂ
0. Also secures fax Il.ﬂ

® Tele-Screen™ m-m

lastally casier than a8 i
T
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~ Al oW even better. Roll your thumb and
expose 3 drop-point blade of 4404 sainles - hollow
ground and scalpel sharp. An adjustable double-
disc pvot screw allows for complere blade speed ®
contmil.  Compress the strarcgic locking device -
just as quickly vour blade is closed,

Designed for discreet carry, the lean profile of The |

dge Tacncal One-Hander i deo than [/4°, Each s

machined and milled from a solid bar of pure

chromium spring sicel.  When the unknowns of work,

| sport, or emergency demand fast one-handed
performance, there is no ougher knife,

-| Call ws and teld-test one yoursell = wath the full

H protection of 4 lifetime warranty, From the

into a traveling
power-plant,

Run any ol or apfiiance from your car,
truck, boat, or camper. Full 100V AC power from your =
vehickes 12V bantery, A miracle of modern technology ™
-ina5" x 4" package. It works by duplicating the complexy “sine-wave™ off Al
power., Now you can recharge power tools on the job, watch TV while
camping, access your laptop PC, or just plug in a lamp and read under the stan
Completely safe for both your car and your apphances. Even when the car s off
Automanc alarms won't let you drmin the vehicle™s battery, or averload vour
appliances. Now enjoy all the convenience of real power-1o-go

B PC140 Power Invertor, smgle rmoepracle, delivers 140 wars contingos
power, 200 watts peak power. #PC-140 549.95

B 'C300 Power Invertor, dual receptacle, delivers 300 watts contimumin
power, 500 watts peak power. #PC-300 $89.95

k. highway to the high country, this is a powerful and
mgenous knife - unlkike any other vouo will own

! SPECIFICATIONS —
EDGE TACTICAL ONE-HANDER 7004

Larigth Cgmers 7118 Handhe: 420 Cr Sprng Siesl

Langih Cioand: 4°/10em Hade LAJAFEST-S

Weght 2 a7 2 Biade Long®r 117 Som

.; B Edge Tactical One-Hander #7004 $39.95
/ ® Edge Tactical Gator-Edge #7005 $39.95

Wear the watch that kept Rnssian
spics on time,
[ssued to first year KGB recruirs, the
17 jewel KGB watch was a badge of
honor. Emblazoned on it teal-green
face is the dramatic red seal of the
infamous intelligence network. Below
5 “KGB™ in cvrillic lerers. Made in
the original factory outside
Moscow, with black leather band,
moveable nickel-sitver bezel, and
accurate to seconds per month.
Now own the last of a geniine cold-
war relic, and get to your next party
mecting on nme, too

@ Original Soviet KGB Watch
§KGB-W $59.95
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Press the tngger or pull the tnck lanvard cord. Either one
rips a blaring 1 10db alarm - waking the neighborbood and
sencling assailants scampening!  Buili-in clip keeps it where
you need it - on belt, pack, or car visor. Best of all, it’s
on sale now, two for the price off one!

# The Thug:-Chaser Personal Alarm #PA623 §18.95

£) Own the last of Russia’s
. restricted issue spy glasses,
Desgned tor the Soviet operatives. All
metal micra-binoculars fold away ro
duappear into palm or shirt pocket. Yet
super advanced coatings and huge 2.5 x
175 power vields erystal clarity, even in
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or surveillance. Now get the powerful 1 1/2° long cold-war edgr.

@ Dual Focus KGB Micro-Binoculars #R-215 $29.95
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OUTDOORS

My First Century

BY JOE SKORUPA, Boating/Outdoors Editor

® | needed a road bike last summer.
It was strange. One day I'm happily
pounding trails on a fat-tired mountain
bike and the next I'm lusting after a
sleek, razor-thin, high-speed road ma-
chine. Something just seemed to snap.

I can't completely explain it, except
to speculate that it probably had
something to do with my midweek
pavement runs. Although 1 live a few
miles from horse country in north-
west New Jersey, unpaved roads are
rare. (The horsey set drives jungle-
taming Range Rovers, but prefers to
drive them on freshly laid macadam.)
As a result, my midweek routes are
almost entirely paved.

And that's where the trouble oc-
curs. While I'm pushing to maintain a
muscle-tiring workout pace, entire
peletons of shaved-leg, decal-fes-
tooned road bikers pass me by as if
I were standing still.

Of course, this iz understandable,
because road bikes are designed
with vastly different tires and drive-
trains than mountain bikes. Mountain
bikes are ruggedly built and designed
for high-torque, high-traction, medi-
um-speed operation: think 4x4 sport/
utility. Rnaﬁnkeq on the other hand,
are medium-torque, high-speed, low-
friction bolts of lightning: think sports
car. Comparing components, it's easy
to see why I get dusted.

So last summer I traded in my cot-
ton shorts and T-shirt for a Lyera-
and-polyester outfit, and hit the
macadam with the hottest road bike I
could find. To give myself a purpose,
other than blowing away slackers, I
decided to use the opportunity to
train for a century—a one-day, 100-
mile marathon. Doing a century is a
classic 2-wheel rite of passage, and a
goal I'd always wanted to achieve.

Finding a buddy to train with was an
important first step, because centuries
are notoriously demanding. Friend
and neighbor Joe Gillespie took up the
100-mile challenge, and, after mulling
over my ambitious 10-week plan,
pointed out that it would either make
us better friends or cause us to never
speak to each other again. He was
right. Centuries aren’t for whiners.

The final piece of the puzzle was to
find the right bike. After looking
around at top road bikes, [ chose the
carbon-fiber Trek 5000 series—the

lightest, stiffest, strongest production
bike made.

What makes the 5000 series unique
is its frame material, OCLV carbon
fiber. The acronym OCLYV stands for
a concept that only an engineer could
love: Optimum Compaction Low Void.
After breaking the code, I discovered
it means that the material is a carbon-
fiber-and-epoxy composite made with
a precise multidirectional layering
technique (Optimum Compaction),
and that in the manufacturing process
minute air pockets that normally oe-
cur are reduced to less than 1% of the
volume (Low Void).

Using OCLV material, Trek 5000-
series frames weigh in at just 2.44
pounds, including paint. This point was
made clear after Gillespie and I picked
up our 50005 at Marty's Reliable Cy-
cle (173 Speedwell Ave., Morristown,

NJ 07960). When we hopped on for
our first ride, we were startled b;
what can only be described as the ab-
sence of weight. The ride is like being
on wheels, seat and handlebars with
nothing in between. Out-of-the-box
5000s weigh just 20.4 pounds.

Like the frame, the b000's state-of-
the-art components contribute to it=
phenomenal ride. The 5000-series road
bike comes in three models: the 5000
with Shimano 10565C drivetrain, the
5200 with Shimano Ultegra drivetrain
and the 5500, which is a kit-option bike
Prices range from $1900 to $3300. Con-
tact Trek USA, 801 W. Madison =t
Waterloo, WI 53594; (800) 369-8T:35.

The century training schedule be-
gan by adding long-distance weekend
runs to regular workouts. While Gil-
lespie and I were in fairly good bike-
riding shape, we had rarely made
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runs longer than 20 miles. So that was
our first goal. The plan was to increase
the distance by 5 miles each week.

Despite several setbacks due to
weather and work-related conflicts,
we stuck closely to the schedule. We
zoomed up to the 40-mile mark with
minimal fatigue, but things began to
change after the 45-miler. Serious ef-
fort and a post-ride recovery were re-
quired from that point on. Our final
long-distance run was 65 miles.

At 7:30 one August weekend morn-
ing, Gillespie and I met at the agreed-
upon starting point and began pedal-
ing. At the 65-mile mark, we stopped
for lunch, and felt pretty good about
our 14-mph pace. We were shooting
for 15 mph, but got ambushed on a
mostly uphill 8-mile dirt road that was
marked as paved on a county map.

The final third was the hilliest por-
tion of the route, and the pace dropped
another notch. The erunch came at the
85-mile mark. After nearly 7 hours in
the saddle and just 15 miles to go, mind
and body fatigue became a major
factor. At that point, every activity—
pedaling, shifting, popping out of the
clipless pedals, even reading the map
—required significant willpower.

We broke the 100-mile mark on a
steep downhill run while traveling at
about 35 mph, and risked crashing by
throwing our arms up like Greg
LeMond winning the Tour de France.
In the end, we rode a total of 102
miles in 8 hours, for an average of just
under 13 mph. Counting all the
breaks, it was a draining 10-hour day.

Clearly, riding a century is a sin-
gular achievement, even at our Jaace.
And while Gillespie and 1 needed a
day for our museles to recover, we
bounced back quickly and suffered no
lasting ill effects, Surprisingly, we're
even still friends.

I attribute the suceessful eomple-
tion of the century to three factors:
strong commitment, solid training
and the cutting-edge Trek 5000 bike.
Riding the 5000 throughout the sum-
mer, | came to truly appreciate its
strength, power and speed. I loved
many things about the bike, such as
the Shimano STI Dual Control
Shifters (brakes and gear shifters in-
tegrated into one unit) and the Shi-
mano SPD clipless pedals. But | came
away most impressed by the OCLV
frame. If there's a better frame avail-
able, even disregarding weight, I
haven't seen it.

While I have no plans to give up
my mountain bike, I'm now a devoted
fan of long-distance riding. One day
I'm happily pounding trails on my
fat-tire 2-wheeler. And the next I'm
blowing away slackers on my razor-
thin lightning bolt. Ah, the best of
both worlds. ™

POPULAR MECHANICS ® CECEMEER 1995

1 WHISKEY

‘When ded you get your first boftle of Jack Dareel's? Wite us and tell us aboif it

MR. JACK DANIEL CHOSE a square bottle
for his whiskey, he said, so folks would know

they were getting a square deal.

Mr. Jack wanted a borttle as distinctive as his
Old No. 7 Tennessee W hiskey, but not too
fancy. So in 1895, the square bottle was born.
Since we still mellow our whiskey

as he did, we've never changed the
shape. If your interest lies in a smooth
sippin’ whiskey, we recommend
Jack Daniel’s. But if you like fancy
bottles, well, there’s no shortage of
brands to pick from.

SMOOTH SIPPIN’
TENNESSEE WHISKEY

Tesnessee Whiskey = 40-43% sicohol by wolsme [B0-BE proof) = Distiled and Boltled by
Jack Danie! Distilery, Lem Moflow, Propeeton, Route |, Lynchburg Pog 361), Tennesses 37352
Placed m the Nagiemal Regneer of Hisioric Places by the United Suates Government



SCIENCE

The Big Bopper

BY GREGORY T. POPE, Science/Technology Editor

® Who are Alan Hale and
Tom Bopp? Just two guys
who like to cruise out to
the desert in the middle }
of the night and look at
the stars. Hale ranks as
an amateur astronomer
turned pro—he founded
the Southwest Institute
for Space Research. Bopp
works for a construction-
materials company out-
gide Phoenix. The two of
them have been watching
the skies for more than
2H years, but they have §
never met.

Yet, as chance would
have it, both had tele-
scopes trained on the con-
stellation Sagittarius last
July 23. Both noticed a
fuzz of light that didn't
belong there. Both noti-
fied the authorities. And
12 hours later, the Inter-
national Astronomical
Union stamped their
names on a newly diseov-
ered comet—the most dis-
tant comet ever found by
amateurs—that might
just turn out to be the
comet of a lifetime.

Yes, here we go again. A huge cos-
mic snowball appears seemingly out of
nowhere and throws astronomers into
a tizzy. The Internet is smoking with
amateur observation reports, profes-
sional circulars, e-mailed commen-
tary, even animations outlining Comet
Hale-Bopp's passage through the
heavens. Every day seems to bring a
fresh portrait of astronomy's new dar-

ling, such as the false-color infrared
astrophotograph above, courtesy of
the European Southern Observatory
in La Silla, Chile.

Comet nuts have barely eaught their
breath since Shoemaker-Levy 9's ren-
dezvous with Jupiter (see “The Year
Of The Comet,” page 40, Dec. '94).
Now they are slavering in anticipation
of the greatest sky show since 1811.

Hale-Bopp’s Approach
P e

" March 10, 1897

‘ Wi

e 10, ]9

I

The comet’s orbit les nearly at a fight angle 1o the plane of the planes

18117 That was the year a dramatic
comet—its tail as long as the distance
from the Earth to the Sun—heralded
Napoleon's downfall. So Hale-Bopp is
getting some kind of advance work.
Showtime: March and April 1997.

Shades of Comet Kohoutek, the
much-hyped 1973 dud? Well, astrono-
mers aren't back-pedaling quite yet.
Kohoutek was a flash in the pan, the
flash taking place when the comet
was still back in Jupiter's neighbor-
hood. Kohoutek blew its top early,
probably when a chunk of its nucleus
vaporized, temporarily boosting its
brightness. Hale-Bopp, on the other
hand, looks as though it has some
staying power.

For one thing, an Australian as-
tronomer was rifling through some 2-
year-old photographic plates when he
noticed a fuzzy blur right where Hale-
Bopp should have been in 1993, 1If
Hale-Bopp was that bright that long
ago, it's not likely to be bamboozling

{Please turn lo page 47)
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Now Micut BE A Goop TivE
To Tatk ABoutr WHERE To Go
AFTER THE Prowm.

After the prom, after gradua-
tion, what's next?

Now is the time seniors
and their parents ook 10 4.
the future, a good time to 14,
update your ideas about #
the U.S. Armed Forces. 1

Today's military has
changed to meet the
nation’s future needs.
The advantages for
today’'s ambitious young
people are substantial.

Today's recruits join
one of the most high-
tech organizations in
the world and benefit
from the highest level ol
job and career training in
its history. In over 200
career fields, they'll have
an equal opportunity for
advancement and get
more responsibility, faster.
EXciting new careers
have opened to women,
and no one can maich
the Armed Forces' array ol

advanced education programs.
There are college credit
programs, as well as
state-of-the-art tech-
nical schools within
the military, and
the Montgomery
G.1. Bill helps thou-
sands with cash
for college. In an
age when progress
is constant, the
education and
career advantages of
the military are nonstop
and unbeatable. Think
about it. Talk about it.
Call 1-800-893-LEAD and
find out more. Your son
or daughter needs your
help and advice., After
the prom, they have a
date with the future.

\
|

tf

Make It Happen.

US. Arvep Forces

ARMY ¢ NAVY % AIR FORCE
MARINES W COAST GLARD
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You're invited to a
housewarming party.

' What: A new electronic gathering place called HomeArts™ that's all about
o i ORI hmm. fixing, huilding. furnishing, landscaping, decorating,
'

, "iqr nﬂv l’duat or when you want to share
: e pert sources, like Fapula'r

HOME
ARTS

Share The Experience.




Pl Rl W il | L ATTEE S TRARCLE JTLIRFR RASGE #4537

ug with temporary outbursts, reasons
Brian Marsden of the Smithsonian
Astrophysical Observatory in Cam-
bridge, Massachusetts,

Tracking from its 1993 location,
astronomers have confirmed Hale-
Bopp's trajectory—and concluded
that the comet isn't a newcomer to the
solar system. It's got a definite orbit,
with a period of 3000 years, swinging
it 10 times farther out than Pluto.

The fact that Hale-Bopp has been
around the block a few times also
raises hope that it will put on a show
for us. Why? Because it's already
burned off the flashy clothing that
teases observers from afar. Objects
(like Kohoutek) that have just recent-
Iy blundered out of the Oort Cloud—
the ring of comets that lies beyond
Pluto’s orbit—come laden with
volatile eompounds. These chemical
trappings don't need much energy
from the Sun to vaporize, so they tend
to flare up while the comet is still dis-
tant. A comet that's a return visitor
typically lacks these compounds.

To stay bright as it nears the Sun—
and Earthbound viewers—a comet
has to bring a good head of steam.
In other words, it must pack plenty
of water ice, which turns to vapor
as sunlight bombards it. Escaping
steam carries cometary dust with it,
and it's the dust that twinkles in sun-

light and is blown into a brilliant tail.

How steamy Hale-Bopp actually is
remains to be seen. Astronomers ad-
mit that they still don’'t know that
much about Hale-Bopp. Based on its
brightness, it could be 100 miles
across—I10 times the size of Halley's
comet. But dust and gas cloak the
comet's nucleus, so no one's sure,
Hale-Bopp’s composition? Data, at
least at press time, remain inconelu-
sive, although observatories have tak-
en several spectrographic observa-
tions. Whatever is causing the comet
to shine so far from the Sun, it's not
the ventilation of cyanic acid or carbon
monoxide, the gases usually involved.

All these unknowns translate into a
wide range of predictions for Hale-
Bopp's glitz. At worst—that is, if it
doesn't pull a Kohoutek and fizzle—
the comet will resemble the North
Star (a sky object that never seems as
bright as it should be, given its fame).
Several forecasts put Hale-Bopp in
the same ballpark as Vega, summer's
showiest star. The rosiest scenario
has Hale-Bopp waxing more brightly
than Jupiter. In that case, we're talk-
ing about a comet easily visible with
the naked eye from light-polluted
midtown Manhattan,

What is known about Hale-Bopp is
the route it will trace through the solar
system. Like the great comet of 1811,

Hale-Bopp is coming at us from below.
As you read this, the comet is crossing
the ecliptie—the plane in which the
planets lie. Over the next year and a
half, Hale-Bopp will vault over this
plane, diving back through it in May
1997. The closest it will get to the Sun:
85 million miles. The closest it will get
to Earth: 120 million miles—and its
trajectory won't intersect Earth's or-
bit. Lucifer’s Hammer it’s not.

The comet’s path spells great news
for observers in the Northern Hemi-
sphere. Right now, you'd have to
stand in the lower latitudes to see
Hale-Bopp, but because the comet is
still loitering in Sagittarius, the Sun is
washing it out. By this spring, it will
return to the northern morning sky,
visible with a pair of binoculars. By
summer, the naked eye will discern
Hale-Bopp. As winter approaches, the
Sun again will obscure it. But next
spring—as the comet's brightness
peaks—it will blaze in the evening
sky, the Moon conveniently out of the
picture. If you're at latitude 45° or
above, Hale-Bopp will stay up all
night long. The constellation Androm-
eda will be its home.

So for once this isn't one of those
astronomical events that requires a trip
to Siberia or Hawaii to observe. This
is going to be our comet. Let's hope it
lives up to our expectations. P~

Get The Best Night Sleep Ever!

Frustrated With Your Sleep?
Do you toss and turn at night? Can't seem
1o find a comfortable position? Does
your back ache when you awake? These

are signs that your martress may not
support you properly.

Sleep Better On Air
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mattress doesn't rely on springs or
water. Air is better because it gently
contours to }'ﬂur

body’s shape.

The Cnly
Matires
HEFF

Prsh Button
Firmenes

{ ontrol

®

|
Sn Ell'l.' r ‘il‘

¢ Firmer 2 jC
T e —

With Nelecr
tly the

Comfort, you edi h ri,"l‘f

Xl firmimess i Heed.

r‘“”\“ar‘r\"\‘a

rf.-mr.lIs

1% n
} '1:'.'_;_-' 5 m
aitied presiiee ik

1T Py

i (1]

.' I |'
r.“.".f":

" Frenl i . mneven Filf I.‘h r

Also it keeps your spine

in its matural alignment,
which lowers rhc tension

in the
So you can sleep comfort-
ably in any position and | Select Comfort
wake fcchngP;reat‘ e

muscles.

cantours £o your body.

Call For More Information
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revolutionary way to a better night’s sleep.
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Celebrating thé 20th century's greatest civil-engineering achievements.

BY GREGORY.T. POPE, Science/Technology Editor ~ 8Te products of the past hundred years.
F’M?lll_.'_ﬂ. ra:{f_.'.-':-';. by Alar __‘-?I-'I*_".’!‘_:_:L.-_‘T'I'.T Jrzf"m Berkey When the Greek historian Antipater listed th
----- - p—— Y Seven Wonders of the Ancient World in 240 BC
@ Unly five vears separate this day from the dawn of he had but a handful of wonders to choose from (an
o new millennium, Qur prize for making it through he still drew arguments from his contempor :
Oth century? The richest engineering legacy that His picks: the Pyramids of Egypt, the Hanging Gar-
has ever recolved. With few exceptions, the dens of Babylon, the Temple of Artemis at Ephesus
Phidias’s statue of Zeuns, the Mausoleum, the Colossus

monumental structures that mark the modern world
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Panama Canal
samboa’s busted!” eried a gleaful President Woodrow
ilson as he pressed a telegraph key, detonating 40
8 of dynamite to shatter the Gamboa Dike—the fi-
| barrier between two oceans, Water thundered into
the Diteh"—the celebrated Gaillard Cut, an 8-mile
annel carved through the Continental Divide,
I'he severing of North and South America still ranks
pne of man's great victories over geography. The
ch tried it in the 1880s, but sank the project into
norass by 1898, With the signing of the Spooner Act
(902, American engineers took over,
m_‘ Inder the direction of Col. George Washington
* sthals, 42,000 men dredged, blasted and excavated
m Colén to Balboa. They moved enough earth and
“ible to bury the island of Manhattan to a depth of
ft.—or to open a 16-ft.-wide tunnel to the center of
e Earth. They finished on time and within budget.
Challenges abounded. How to tame the flood waters

‘monsoon season? Solution: a dam that formed the

Y e T AR
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world's then-biggest man-made lake. How to check the
scourges of yellow fever and malaria? Solution: an un-
precedented public-health war against the mosquito,
in which workers drained swamps, sereened living
quarters and raised sanitation standards above those
of most Ameriean cities. To say the Panama Canal was
built by doctors is little exaggeration.
Today the Canal operates mueh as it did in 1914. From
the Caribbean Sea, a ship steams through a 7-mile
dredged channel, then is towed into the 1000-ft.-long
Gatun Locks. Raised 85 ft., it then crosses Gatun Lake
and the Gaillard Cut. The Pedro Miquel Locks drop the
ship 31 ft.; the Mirafiores Locks let it down another 54 ft.
sravity, not machinery, feeds water into the locks. In
each transit, 52 million gallons of fresh water is lost,
though it is quickly replaced by Panama’s heavy rainfall.

The Golden Gate Bridge

Call it the most beautiful structure man has ever made, and who could argue? Yet
the Golden Gate Bridge is also a true triumph of civil engineering, While it ceded
its length record to the Verrazano Narrows Bridge in 1964, it remains the tallest
suspension bridge erected to date, Hanging from its two T46-ft.-high towers, its
cables—each a yard thick—are the biggest ever to support a bridge.

The bridge subdued a defiant setting. The waters rock with Pacific swells,
gale-force winds howl, temperatures swing wildly and fog blankets the site in
minutes. To leap across the mouth of an ocean harbor—something never before
accomplished—the bridge planted one pier in the open sea, 1000 ft. from the shore.

Joseph B. Strauss gets credit for engineering the great span, but the real
heroes of its construction were the labor erews that braved biting cold, T0-mph
gusts and dizzying heights to complete the bridge in only four years. Eleven work-
ers died during that period, despite innovations such as hard hats and safety nets.

The bridge’s effortless grace belies its strength. It survived the 1989 Loma
Prieta earthquake, and weather has shut it to traffic only three times in 60 years.
Today the span is undergoing a seismic retrofit to withstand a 90-second earth-
quake that measures 8.3 on the Richter scale (the San Andreas Fault lurks only
7 miles inland). The reinforeement won't mar its architecture. After all, this is
a bridge that draws millions yearly, not to cross, but just to see.
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Channel Tunnel _ 1

It cost nearly twice as much as anticipated and ran  vehicles ply the third tunnel, be

more than a year behind schedule. But you won't hear Meanwhile, machines are

a civil engineer speak an uncivil word about the the Channel Tunnél into a living, ir

Channel Tunnel. Like the Panama Canal, the 31-mile Huge pistons open and elose ducts,

link between France and England fulfilled a centuries. sure that builds ahead of the trains®

old dream. It's more than just a tunnel—it rolls infra-  piping, 300 miles of it.in total, snakes alo

structure and immense machinery into a transporta-  tracks to drain off the heat raised by air friction.

tion system of unprecedented ambition, breathe gir into the service mnngLPum ip
Three concrete tubes, their walls 5 ft. thick, plunge away water from rain or condensation, [Wies

into the earth at Coquelles, France. Burrowing tracks race through great man-made es VEIrnS: ¥

through the chalky basement of the English Channel, ernergency crossover switches are located. And

they reemerge at Folkestone, behind the white cliffs of optic cables make up the Tunnel's nervons syste

Dover. Through two of them rush the broadest trains  relaying signals from controllers to engineer

ever built—double-décker behemoths 14 ft. aeross— The newest of our Seven Wonders, £

traveling close to 100 mph. The passengers board not Tunnel caused no dissent among nomi r

on foot but in automobiles and buses. Trucks laden does it join two nations, but it links eivil,

with freight also ride. Maintenance and emergency and electrical engineering in one masterwo:
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By the mth century, the Dutch decided that to win

- this unequal struggle they must reshape the battle-

field. In two monumental steps, they have smoothed
‘hundreds of miles off their ragged coastline.

Step one: a 19-mile-long enclosure dam. Built be-
tween 1927 and 1932, this immense dike—100 yd. thick
at the waterline—now collars the neck of the estuary
once known as the Zuiderzee. Engineers fielded 500

“hopper barges, floating cranes and dredges to deposit
two parallel clay dams. Pumps then filled the gap with
sand. Once finished, the wall turned a wild inland sea

h

itﬂl Ve
dml:hﬂ.rgeal?ft A.uﬁ:ﬂffal!eﬂm H" -""_ clamation
project ensued, baring a million fertile = -

Step two: The Delta Project. After &WM e
claimed more than 1800 lives, engineers turned their
attention to southwest Holland, where the mouths of
the Meuse and Rhine rivers break into a mmplﬂ.
treacherous delta. Dams, dikes, canals and &
have now put man in control of the landscape.

The crowning touch was the Eastern Schelde B T
er. Here, tidal waters flow unimpeded below a series
of steel gates slung between massive concrete piers.
The gates fall only when storm-level waters threaten.
The 2-mile barrier was constructed on land. Then, an
armada of purpose-built vessels re-engineered the
seabed, floated the 10,000-ton piers into place and
installed the gates and their hydraulic machinery.
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Empire State Building
True, the World Trade Center and the Sears Tower
snatched its erown away. But what building could ever
steal its majesty? Think “skyscraper”—the defining
architecture of our century—and the Empire State
Building still rules the de finition.
Its construction culminated a dizzying race into the
sky. In 1h+ 19208, skyscrapers already pierced urban
yace across the nation—to drape masonry on a
load lm iring skeleton was no longer an engineering
novelty. But the limits of construction—and of develop-
ers’' egos—had yet to be reached. Only the Great De-
pression halted the race, leaving the 1248-ft.-high Em-
pire State Building to tower unchallenged for 40 years.
More astounding than the building’s height was the
breakneck speed at which it shot into the skyline,
Work began a day after the stock market crash of
1929. It ended a vear and 45 days later, without a dime
of overtime paid out. Deliveries of steel and stone at
the Fifth Avenue site took place with the efficiency of a
military exercise. [ronworkers set a torrid pace, rivet-
ing the 58,000-ton frame topether in 23 weeks. Work-
ing just below them, a small army of masons finished
the exterior in eight months, while plumbers laid 51
miles of pipe and electricians installed 17 million ft. of
telephone wire. The precise choreography of the opers
ation revolutionized construction.

7 Wonders Of The Futu

® Pick them a guarter of a century from now, and the
slate of candidates will look very different. And while
the tunds that fueled this century's great works flowed
mainly from the United States and Europe, Asia is lead-
ing the charge into the new millennium. Here are seven
projects that gualify if we do this again in 2020.

The Airport Core Programme represenis a vasl
facelift for Hong Kong's geography. Two years from
completion, the enterprise has turmed the hilly, 745-
acre Island of Chek Lap Kok into a 3000-acre flattop.
Enough earh has been moved to fill 500 Astrodomes.

In 1998, Japan will boast the world's longest suspen-
sion span—the Akashi-Kaikyo Bridge, linking the city
of Kobe with Awaiji Island in Osaka Bay. At 6528 ft.,, its
main span will leapfrog the current record holder, Eng=
land's 4626-ft. Humber Estuary Bridge. |

Mearby, Kansai International Airport—parily oper-
ational already—lies on a vast artificial island planted
a full 3 miles from the shore. More than 200 rnlllhn.
cu. yd. of earth wen! into its construction, I

Meanwhile, the worid's tallest building will scon
grace Kuala Lumpur, The Petronas Twin Towers,
1476 ft. high, will top out next month. (Melboume, Aus-
tralia, may one-up the Malaysian capital, however, with
its proposed 1640-f. Grollo Tower.)

China has begun work on a project worthy of tha
Greal Wall—the Three Gorges Dam on the Yangtze
River. This behemoth—already termed the lasl giant
dam ever to be buili—will crank oul 18,000 megawatis
of power, outmuscling ltaipu by 50%,

The kings of Spain and Morocco have given up their
grand plan to bridge two continents. Instead, a 26-mile
Afro Tunnel will cross the Mediterranean Sea a quar-
ter of a mile below the Straits of Gibraltar,

And in the North Sea, a 1541-ft.-high concrete rig
now stands in 1000 fl. of water. Soon 1o be the Troll
Gas Field platform, it was towed 174 miles fo its site.
Inside: enough reinforcing steel to bulld 15 Eiffel Towars.
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YOUR BITS

Picture quality is twice as good with the new digital camcorders.

BY GEORGE MANNES

® Home video-making is finally leaping into the digital
age—a jump that means picture quality is now twice
that of the VHS videotapes that currently dominate
the market. Leading the way are new digital cam-
corders from Panasonic and Sony. Because these new
camcorders record images using a precise stream of
digital bits—the computer language of zeros and ones
—the implications go well beyond better baby videos.
What's unequivocally impressive about DV (for digi-
tal video) is the sharpness of its picture. On a standard

POPULAD LUTTHANICS ® DECEMBER 1995

scale used to measure video clarity, a VHS recording
is rated as having 240 lines of horizontal resolution.
Television that arrives in homes via broadeast or cable
has a maximum of 330 lines. And high-resolution home
cameorders in the Super VHS and Hi-8 formats boast
between 400 and 425 lines of resolution, provided they
are connected to a good-quality television using sep-
arate audio and video inputs, not a single-line radio
frequency (RF) connection that combines the audio
and video into one signal.




DOUBLE YOUR BITS

The new DV camcorders, however,
record a picture with 500 lines of reso-
lution. At a press conference to intro-
duce Sony's two new camcorders,
company executives displayed a split-
screen television pieture showing a
closeup of a bouquet of flowers—a
live shot on one side and a recording
on the other, To paraphrase a classic
gudiotape commercial, reporters
eouldn't guess which was live and
which was taped.

And the high-quality pictures that
DV cameorders record aren't di-
minished when vou make a copy of
the tape—or a copy of a copy of a
copy. In contrast with analog home
video recordings, which get smeary,
bleached-out and noisy when trans-
ferred from one tape to another, digi-
tally produced copies are next to
perfect—no matter how many gener-
ations away from the original.

The DV format has excellent audio
quality, as well. Giving it an edge over
VHS Hi-Fi sound, DV allows for 16-
hit digital stereo recording, just like a
compact dise, And the DV format is
flexible, too, Making a slight sacrifice
in sound quality, DV users can record
two pairs of stereo soundtracks for
the same footage: an audio track
recorded at the time of taping, for ex-
ample, and a music or narrative track
added subsequently. No mixing is
necessary—the two sets of stereo
tracks exist side by side. Even better,
these soundtracks can be added or
erased without disturbing the video
track, and video can be dubbed with-
out erasing the audio.

Unfortunately, it may be difficult
for early adopters to take advantage
of these aspects of the format. On the
bright side, the Panasonic camcorder
has a microphone input that lets users
dub a second audio track onto a tape
that's been previously recorded in the
dual 12-bit stereo mode. But Pana-
sonic's camcorder has no other video
or audio inputs. And it doesn't have
any digital outputs, either, for keep-
ing the signal in the digital domain
during the editing process.

Sony's two new camcorders have no
analog audio input other than the mi-
crophone jack, which can’t be used for
subsequent audio dubbing. The cam-
corders have no analog video input.
And they don't offer 16-bit stereo
recording. They do have a special dig-
ital port for input and output of audio,
video and other data. But there's
nothing vet to connect them to—other
than another Sony camcorder, Even-
tually, this digital port could be used
to connect to a digital-editing VCR.
Or it ecould be connected to a comput-
er Lo supply high-quality stills or mov-
ing video for multimedia ereations,
But for now, the DV format seems

ot |

SONY DCR-VX700

best suited for shooting video, not
editing it. Users can play back their
high-quality tapes in a DV camcorder
and watch them directly on a tele-
vision or copy them to another tape
format, such as VHS or 8mm. But
home users shouldn’t expect to have a
digital-editing studio anytime soon.
Even without this new digital
recording, these cameorders would
qualify as high-end models. For exam-
ple, just like pro video cameras, Sony's
DCR-VX1000 uses three silicon chips
to convert an image entering the lens
into electrical signals. One chip han-
dles the luminance signal, while the
other two divide the data-intensive
chrominance signal between them. It
has a high-resolution color viewfinder,
an image stabilizer that takes the
shakes out of handheld shots and a
10:1 zoom lens (20:1 with digital
zoom). It permits dissolves from a still
picture at the end of one shot to a
moving picture starting the next.
Priced at $4199, the DCR-VX1000
is expensive. Sony’s other new digital
cameorder, the DCR-VXT700 ($2099),

shares the higher-priced model’s
viewfinder, zoom-lens ratio and image
stabilization, but uses only one chip be-
hind the lens to pick up recorded im-
ages. It also has neat effects for mak-
ing the transition from one shot to the
next, such as one that slides the whole
first picture off the side of the screen
to reveal a second picture below it.
Panasonic's PV-DV1000, expected
to be priced between $3500 and $4000,
is a camcorder that doesn't look much
like Sony’s DCR-VX1000 but shares
many of its features. It has three chips,
a high-resolution color viewfinder, a
10:1 zoom that extends to 20:1 digi-
tally and an image stabilizer. And, as
with the other models, it can record
digital stills: images that freeze for 6
or 7 seconds on-screen while audio
continues to be recorded underneath.
These three camcorders are only
the first wave of DV-based devices to
hit the market. In April 1994, Sony,
Panasonic and more than 50 other
companies agreed on this standard-
definition DV tape format, along with
a separate high-definition version for
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even sharper recorded pictures.
The standard-definition version
employed by the new camcorders

starts with the 162 megabits of infor-

mation per second (about
20MB) that it takes to
digitally duplicate a
regular television sig-
nal without compres-
sion. Thirty-five mega-
bits of information that
correspond to nonvisi-
ble picture information
are discarded, leaving
127 megabits. The re-
maining information is
compressed at a 5:1 ra-
tio, so that a stream of 25
megabits (about 3MB) per second is
recorded to capture moving video.

The tape cassette on which the new
camcorders record is about 2% x 17 x
Y in,—not much bigger than a Zippo
lighter—but it holds a staggering
amount of information. A one-hour
tape—the longest recording time now
available—holds 11GB of data. As
with other video formats, DV signals
are recorded on a tape in diagonal
tracks with a moving head, not in lin-
ear tracks with a stationary head, as
in audio-cassette recording. The
width of each recorded track is ex-
tremely narrow in the DV format: 10
microns, or ten-one-thousandths of a
millimeter. Ten tracks could fit in the
width of a human hair.

Fitting onto the tape along with au-
dio and video data is other informa-
tion about the picture, The DV format
automatically records a time code, an
absolute numeric address for each
frame of video that's useful in search-
ing for footage and editing it. In con-
trast, real-time counters on home
VCRs are relative address systems
that are helpful only when one has re-
wound the tape and reset the time
counter to zero. An extended data sec-
tion can be used to record any infor-
mation a manufacturer chooses to
specify. Sony's camcorders, for exam-
ple, automatically record exposure in-
formation, such as shutter speed and
iris setting, along with the date and
time of the recording. That way, users
will always be able to find a record of
when they shot some particular
footage—without having to record an
on-screen date/time label.

An optional feature of DV cassettes
is a 4K memory chip. On Sony’s cam-
corders, this generates a rudimentary
table of contents displaying a list of
dates on which footage in that particu-
lar cassette was shot, or a numbered
list of the still photos on the tape. Be-
tween the expense of the memory
chip and the evaporated-metal tape
employed in the DV format, Sony's
cassettes will be relatively costly:

POPULAIT mMECHANICS ® DECEMBER 1995
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SONY DCR-VX1000

$24.95 list for a 60-minute tape and
$19.95 for a 30-minute tape. Panason-
ic's tapes won't have the memory chip,
and its camcorder won't read or write
from them, so the prices on those
tapes are expected to be lower.

The tapes on which the Sony and
Panasonic cameorders record are ac-
tually “Mini DV” tapes—a subset of
the DV standard. Officially defined,
but not yet on the market, are larger-

The Structure
Of DV Tape
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cassette DV tapes that have a higher
capacity of 4% hours. These tapes are
designed for home DV-standard VCRs.
The problem, though, is that neither
Sony nor Panasonic has firm plans to
start selling such a VCR. According to
Sony, the holdup is that a copy-protec-
tion system for the DV format has yet
to be developed. Companies like Sony
(which owns the Hollywood major Co-
lumbia) and Panasonic parent Mat-
sushita (which retains a
stake in MCA) are obvi-
ougly nervous about
giving consumers quali-
ty that's too good. If a
person could use a DV
VCR to make a near-
perfect digital eopy of
a movie out on video,
what would prevent
that person from mak-
ing and selling a lot of
perfect, illegal copies?
Time will tell. m

Digital-video signals are
recorded on the evaporated-metal
layer. The hard-carbon layer fights
abrasion. Other layers contribute
to stability and durability.
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SPORTS SCIENCE

RECOVERY

The latest piece of sports gear is a
rocket-shaped hyperbaric chamber that
promises to heal athletic injuries faster.

BY REBECCA DAY

® No one appreciates a quick fix more than an athlete
who's been injured. And that's exactly what this wild-
looking chamber is promising—faster healing times to
help put an athlete back on the playing field twice as
so00n as expected.

Developed by OxyMed Systems, in Vancouver,
British Columbia, adjunct therapy with hyperbarie
therapy units in the treatment of athletie injuries has
received a lot of attention from sports clubs over the
past yvear or so since the 1994 Stanley Cup hockey play-
offs, when the Vancouver Canucks attributed speedy re-
covery times for typically slow-healing sports injuries—
and even jet lag—to hyperbaric oxygen therapy.

An oxypen-boosting treatment, hyperbaric therapy
is grounded in the medical principle that oxygen is
critical to the healing of wounds and fractures. Since
Lraumatic injuries cause tissue damage and swelling
that ean impair blood flow and oxygen delivery to an

injured area, and since inflammation produces cells
with high oxygen requirements, the oxygen demand of
injured tissue is at its highest when it is least available.

According to OxyMed, the only effective way to sig-
nificantly increase the oxygen content of blood is to
dissolve greater amounts in the plasma, That's where
the hyperbaric chamber comes in. With the body at |
twice-normal atmospheric pressure during the thera- |
py, the amount of oxygen dissolved in the plasma is
boosted to 15 times its usual level so that more oxygen
can be pumped into injured tissue for faster healing.

In addition, the elevated pressure of the oxygen re- |
duces blood flow by as much as 20%, which de-
creases capillary blood pressure. There are still
megalevels of oxygen in the blood because ¥
of the large amount dissolved in the plas {’fr
ma, but the reduced blood pressure
reverses the tendency for fluid to
accumulate in injured tissue.
This helps circulation and &
impedes swelling. Oxy-
Med calls the chamber §
the “ultimate ice pack”
for its ability to re-
duce swelling while im-
proving oxygenation,
thereby accelerating
the healing process.

Athletes receiving hy-
perbaric oxygen therapy
sit in a sealed H4 x 32 x
89-in. enclosure that re-
sembles the nose of a
space capsule—portholes
and all. They breathe pure
oxygen through an F-16 pi-
lot’s mask while they're in-
side the pressurized chamber.

OxyMed says the effect is
similar to what you feel during
ascent and descent in an air-
plane. There's one difference:
You don’t have to discontinue
operation of electronic devices
at any point during the 60- to 90-
minute ride. The capsule is outfitted
with speakers that connect to an
entertainment system, so athletes can
kill time by watching television, study-
ing game films, playing videogames or
lizstening to musie.

So far, teams like the NFLs New York Jets,
and baseball's White Sox, Rangers and Expos
are reporting mixed results, Apparently, the big-
gest problem is many athletes' claustrophobia. ™
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The “ultimate ice pack” is how
proponents describe hyperbaric
chambers. Athletes on the mend
sit Inside the sealed chamber and
breathe pure axygen at elevated
pressure levels, Increasing the flow
af oxygen to the injured areas of
their bodies Is said to promote
faster healing.



The nerve of us. Pit the engineering summ l“nc, 2.5 ﬂ THE TRACTION CONNECTION:

ingenuity of the legendary Porsche 911 Carrera 4°
against that of the new
Subaru All-Wheel Drive
@M Legacy. 25GT?
Preposterous! And yet —

call us crazy — we see

distinct similarities.

TWO BOXER ENGINES: HORIZONTALLY OPPOSED,
YET 50 MUCH ALIKE

Ah, the boxer engine. A unique horizontally opposed
configuration with a lower center of gravity that
increases stability and reduces vibration for a smoother,
more enjoyable ride. Naturally, Porsche’s got one.
Well — talk about similarities — so do we! (Eerie, huh?)
Ours is a 2.5-liter, 16-valve, DOHC beauty. And though
our 155 horses may not be quite as numerous as theirs
(270 hp), the 2.5 GT's low-end 155 Ib-ft torque delivers a
highly responsive, high- 38
performance engine.

So responsive, we use
a modified version to

propel Subaru to victory in road rallies uarfdmde

ALL-WHEEL DRIVE
Sure, the Carrera 4 sticks to curves like bug splats

on a windshield

EGACY
T
Porsche has seen fit R

to equip their top-of-the-line car with the superior
traction and control of Al-Wheel Drive — just like us!
Subaru All-Wheel Drive continuously monitors road
and weather conditions, automatically transferring
power from the wheels that slip to the wheels that
grip — actually helping you avoid accidents. Combine
this with a horizontally opposed engine and optimally
tuned suspension, and you have all the makings of the
Subaru AlF-Wheel Driving System, a unique system
that makes the Legacy 2.5 GT daringly fun to drive.

THE TWO FACES OF BEAUTY

We're the first to point out: When it comes to
—— style, the Porsche 911
is one of the hottest
cars going. But wich
aerodynamic ground
effects bod)ﬂvarlr contoured halogen headlights, rear



OR TOTALLY NUTS?

decklid spoiler and polished 5-spoke "uch 9"] umu ‘ 911 Carrera 4 included. What's

alloy wheels, the Legacy 2.5 GT is sure to spice up the more, with an EPA fuel economy of 2026 mpg, the
—, ; _ daily commute, as Legacy 2.5 GT has a much less voracious appetite. And
é__ & well. Inside, too, it's with typical Subaru low maintenance, it won 't cost
 Ki-Wiesd Drive
engineered with both you much down the road, either.

: m -~ % style and ergonomics

in mind. With easy-to-

Front- Whas! Drive
e . read analog gauges,
et il Qv easy-to-reach controls,
; ﬁ ——— a deeply bolstered,

10-way adjustable driver’s seat, with matching velour
door trim inserts — even a retractable dual cupholder —

the 2.5 GT driving environment is actually built

around a driver, not aﬁrrmuh. What s more, its super-

lative design is available in twao sleek body styles: the So there you have it. But don't take our word —
sporty Legacy 2.5 GT Sedan and the roomy Legacy 2.5 compare for yourself. See your local Subaru dealer
GT Wagon. Body styles, we might add, that Porsche for a test-drive, or call us at 1-800-WANT-AWD.
doesn 't even make. (Oh well, so much for comparison.) Now, how do you like them apples?

OUR FPRICE IS GREAT. THEIRS IS MUCH GREATER. s| 'E ﬂ nl I
We admit it. Starting at just $22,295," the !-e
Legacy 2.5 GT is no match for, well, any Porsche — the ne B@ﬂ Ug/ {?f AH-%@E[ Df' wve.

Pictured i the Porsche 911 Carrera 4 +MSRF of [tfrr_'p & 5 GT Sedan 4EAT with a 2 5-liter engine. Price doet nor incluade inland rransportation, taxes, license and ritk fee
Dealer's actual price may wary. 1996 EPA extimare. Ciry 20°Hwy 26 Use for comparion enly. Your actual mileage may vary



AMERICAN CLASSICS

THE
GIBSON
GUITAR

The most influential instrument to emerge in popular
music in this century is the guitar. During this time,

no one has built archtops and solid-body electrics
better than 100-year-old Gibson.

BY JIM McCRAW

¥

the celebrated 1957
Paul Standard, whict

B AD R T IREIiIm 2 e T A

Gibson’s Jimmy Fage
Signature Edition Les P
model [above) is bazed o

star Page has used and
modified during his 3
career. The B.B. King Lu
model, shown oppoits
in the hands ol the blue
legend who named if
a star in ity own right

¥
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® A hundred vears ago, Orville Gibson was a sales-

man and clerk by day. At night and on weekends, he
was @ eraftsman who built some of the most beautiful

and unusual stringed instruments the world had ever seen.
He moved from place to place in Kalamazoo, Michigan, building
gorgeous, innovative instruments usually out of old furniture
waoods—walnut, maple, spruce and fir—that had already been
cut to size and finished.

(zibson was a self-educated builder with bold ideas, the most
notable of which was a one-piece-back and arched-top design that
he used for mandoling, lutes, banjos and puitars as early as 1895,

I nstruments from this era are known for their star-and-crescent
logros, inlaid butterfly pickguards, beautiful filigree and warm, full tone.

(ibson sold his company in 1902 to a group of Kalamazoo business-
men, then sat back and watched it grow to become a pivotal foree
in the birth of popular music—ragtime, jazz, big band, blues,
country and western, bluegrass and, of course, rock-ani-
roll. Today, Gibson guitars are as much eultural icons
as= the superstar musicians that play them.

While Gibson’s ecurrent fame rests on the leg-
endary status of one particular guitar, the Les

*aul solid-body electrie, much of the compa-
nyv'= early success was due to its ground-
breaking designs in acoustic stringed instru-
ments, especially the archtop guitar. Of -
t hese, the Lloyd Loar-designed Style 5
Master Model guitar of 1923 is prob-
ably the most celebrated. Known
as the L-5, this guitar pio-
neered the concept of build-
ing a specific piteh into the
=ound box by tuning the
t~holes, air chambers and
other structural components.

(iib=on’s reputation in the
1930 and "40s rested on anoth-
er trailblazing guitar, the big
1 5-in-wide Super 400 archtop. :
This guitar set new standards for “‘ L
=ize, quality of eraftsmanship and "

GRS ENFCHANICS 'J BER 1995~ . - " 4
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THE FIRST GUITAR

The oldest surviving
Instrument made by
crafisman and Innovator
Orville Gibzon, of
Kalamazoo, Michigan,

Is this unusual

10-string guitar from
the late 1800s.

decoration. Fitted with optional pick-
ups, it marked the transition into the
age of electric guitars. A modified ver-
gion of the Super 400 became Gihson's
first successful electric model in 1951,
and Bill Haley used a variation of it to
Rock Around The Clock.

But of all the dozens of guitar mod-
els bearing the Gibson name over the
past century, one stands out above the
rest: the Les Paul solid-body electric.

Gibson’s dabbling with electric gui-
tars goes back to 1935 and the alu-
minum-bodied Electric Hawaiian Gui-
tar. This model used erude magnetic
pickups made with thousands of wire
windings to literally “pick up” vibra-
tions off the guitar strings and send
them through a cable to an amplifier/
speaker. The way it worked was that
the vibrations from the strings dis-
turbed the pickup's magnetic field and
created small amounts of alternating
current that could be reproduced by
the amplifier as sound. Early pick-
ups were typically placed in the
air chambers of hollow-body
guitars.

One musician, however,
reasoned that by using im-
proved pickups, he could dis-
pense with the air chamber to
create a thin-bodied guitar
that would be far more com-
fortable to play than the big-
bodied designs of the day. He
figured he could just take the
sound waves directly from the
strings for a purer, cleaner and
brighter sound, without the over-
tones that hollow-body electric gui-
tars typically produced. These factors
were important to him because he was

ested in using the guitar as a lead
golo instrument, not simply as part of
the rhythm section.

Solid-body electric guitar inventor
Les Paul [abowve) still plays and
modifies instruments. The
Nighthawhk C5T (right).
one of Gibson's
newest guitars,
updates the trade-
mark Les Faul
look and style




LES PALL CLASSIC
GOLD TOP
Bullion-gold-finished
models appeared
during the first year
of production in
‘52. This relssue
is based on a
‘57 modei.

To make his dream a reality, this
musician made his first pickup from
the tone arm of a phonograph, and his
first amplifier from components can-
nibalized from a Bell & Howell movie
projector. His name was Lester
William Polfuss, and he had been
playing professionally since the age of
15 under the stage name Rhubarb
Red. In later years, he became known
as Les Paul.

Les Paul the Grammy-award-
winning guitarist and entertainer is
also Les Paul the inventor and elec-
tronics wizard, who is credited with
the invention of sound-on-sound mul-
tiple recording, echo effects, layering,
phasing and 8-track recording. With
his wife and partner, singer and gui-
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LES PAUL CUSTOM
PREMIUM PLUS

This Investment-grade
model is built with high-
quality maple, and
i heritage cherry
sunburst finish.
It's based on the
Standard of "59.

-

-

5G SPECIAL

for the ride. This 5G
Speclal s based on
the body of a ‘&7
5G Standard and
the neck of a "62.

Chuck Berry stll
plays a guitar
like he's ringing
a bell. His guitar
rypics

semik

Gibzon E5-355

tarist Mary Ford, he had a long string
of hits in the postwar years and on
into the '50s.

Paul first presented his idea of the
solid-body electric guitar to Gibson in
1941, two years after he had built
a prototype fondly known as “The
Log." This prototype was made up of
a Gibson guitar neck attached to a
4 x 4-in. block of pine and fitted with
two pickups, one for treble and one
for rhythm. It could have been played
as it was, but Paul bisected the body
of an Epiphone f-hole acoustic guitar
and glued the two pieces around the
central log to make it look more like a
real guitar,

Paul took this 20-pound prototype
to the people at Gibson, whose guitars

Guiltar-driven rock ex-
ploded In the ‘405 and
took the slim SG along

FLYING V

Gibson's rocket-shaped
Flying V didn’t catch
on in 1958. Today,
those first-run guitars
are worth $50,000.
Current Flylng Vs

are based on a

‘&7 relssue.

"""""

he had been endorsing since 1928, and
they flatly rejected the idea. However,
in the postwar era, Leo Fender, a ra-
dio repairman from Anaheim, Califor-
nia, introduced an all-maple solid-
body electric guitar that came to be
known as the Fender Telecaster. By
the late 19408, Fender solid-body
electrics were becoming so successful
that Gibson decided to revisit the
idea, and ultimately issued the first
Gibson Les Paul in 1952,

The original Les Paul had a maple
cap on top of a mahogany back and
neck, a striking gold paint job, a cut-
away in the lower half of the body =0
that players could easily reach the
highest notes, and a sculptured,
arched center section on the body. In
contrast, the Fender Telecaster of
the era was a flat slab of ash with a
natural finish,

The Gibson Les Paul used two ad-
justable pickups with separate volume
and tone controls for each. It also had
a 3-way tone toggle for switching be-
tween and combining the two pickups,
cream-colored plastic pickguard and
pickup covers, and a long trapeze
bridge piece at the bottom. A patent
was filed on January 21, 1953,

Since the introduction of the first
Les Paul model, Gibson has never
stopped refining the design, and Les
Paul has provided input on most of
the changes. A “stop" tailpiece re-
placed the trapeze tailpiece in 1953. In
1954, the Les Paul Custom was intro-
duced, which was painted in black and
trimmed in white to resemble a tuxe-
do. It became an instant hit, and was
later known as “Black Beauty” or
“The Fretless Wonder” because of
the ease with which it could be played.

A new type of tailpiece that includ-

{Please turn Lo page 122)
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ELECTRONICS

NEXTSTE

New computers are ready to reap the benefits of Windows ‘i&
BY STEPHEN A. BOOTH, Contributing Editor

® If you listened to just the hype surround-
ing launch of Microsoft's Windows 95,
you might understandably think there's
nothing more to it than a fancy start button, |,
some new graphic interfaces and a new on- |g&
line service, And you might also have con-
cluded that geeks rule, as Microgoft chair-
man Bill Gates buddied up to the Rolling (&
Stones after licensing Start Me Up as the |g3
theme for this new computer software,

You may be even more pugzzled if you've
ever used an Apple Macintosh computer,
All this hoopla for a new PC BYS-
tem that's finally comparable to the Mac's?
What's the fuss?

Some of it has to do with sheer numbers.
Microsoft's Windows operating systems run
80% of the world's computers, a fact that
may be due more to clever marketing than
technical genius. Nevertheless, the number
of people affected by Windows 95 will be
enormous. The promise of the software is
that it will make computing easier and put
to rest those mind-bending operations re-
quired by previous Windows systems.

What you might have missed, though, is
the deeper implications posed by the arrival

of Windows 95, those affecting how comput- &

ers will work. The true impact of Windows 95

7 Player: Kimball Wilkams
Hole: 2 | Parz &
Lie
Tee
To P 478 yards

Shot Infa

Shols: 1)

wind:[ [
1.4

$ 120

is only now beeoming apparent with the new
generation of computers now becoming available.
Peel back the top and most visible layers of
Windows 95, and underneath you'll find a tech-
nology that brings computing to a new level of
performance and interconnectivity. The effect

~ will be felt across the board. For instance, Win-
dows 95 puts computer games on a par with
dedicated videogame players like those offered

by Sega and Nintendo. CD- RﬂHsm isie
load and plav—hﬂmet.hmg that can only
increase in the number of titles a
necting and operating periphurﬂ_
printers and scanners will be easier. §
ation becomes a real option, rather th
novelty. In general, Windows 95 will spur &

velopment of innovative hardware a ?"._:4'
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i

cated videogame con-
soles punch out complex.
changing shapes at high
speed. Now, the combina-

 Clabs == chips and ample memory gives the PC rendering of highly textured 3D
Fd’if‘ﬁ - a fighting chance. All that's needed o surfaces, It can project motion-video
-t‘“:ht'“lii'{‘pu smooth straight lines into gentle curves onto a rapldly changing shape—all the
% Ch t"‘:?n" is the Gambit graphics-accelerator board  while maintalning correct perspective,
: - A fram Diamond Multimedia. This §249 Gambit greatly improves the quality
[F:f -F; e | add-on brings engineering-workstation  of movies from MPEG-video CDs.

™
facturers are tossing out

tion of 32-bit Wn9S processing, Pentium  power 10 the home PC for real-time

ki E3

the old Industrial look and

:

Much of the eredit for this belongs to the new 32-bit operating system
that Windows 95 (Win95) employs, Compared to Windows Version 3.1 (its
16-hit predecessor), the new operating system enables PCs to do things
better, faster and easier than before.

Much of the early publicity about Win%5 focused on the look and feel
of its graphic interface—the on-screen display that lets you point an arrow
at pictures of files or programs, then launch a function by clicking buttons
oOn & computer mouse,
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Thanks to a 32-bit processor,
Windows 95 allows you to keep
muitipie applications or screens
open at the same time. Calied
multitasking, this capabllity allows
you to keep track of several
things at once, even if one of
those happens (o be the oniine
goif game you'ré playing with
same oid 1'9th-hole buddies.
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The part of Win95 you see is a GUI
{graphical user interface), or “shell.”
that keeps the operating system out
of sight, so vou'll never need to know
the eryptic codes that make a P«
fetch a file, print a document or eves
install a new piece of hardware to the
system. The GUI uses picture icons
and command bars to represent pre
prams= and funetions. Using an input
deviee such as a mouse or trackbal
you just point and click.

In this regard, Win85 is prett;
slick. You can launch any funection
with a single click on its Start icon—
or by using the new START button o
Windows 95 keyvboards.

The filing system is clean and neat
Instead of a screen cluttered with
icons, you point to one of several cate-
pory icons to reveal what's on board
For example, if you click the My Com-
puter jcon, it will display a menu in-
cluding an icon for games. Point here
to open a submenu window showing
icons for your toy chest. Had you
clicked on the category icon for pro-
grams, it would display only those
relevant icons.

Similarly, icons for Microsoft Net-
work (the company’s new online ser-
viee), Microsoft Exchange (for faxing
and e-mail) and the Internet launch
vou directly into those functions when
vou hit the starter. Even turning off
the computer is easier than before
when you had to first exit from Win-
dlows and return to a DOS prompt be-
fore hitting the power button (lest you
really stress the PC). With Windows
45, just point to the Shut Down icon
and hit—oddly—START. Microsoft
does the housekeeping, then tells you
when it's safe to cut power.

(‘onvenience is the strong suit of
Windows 95. For example, loading =
multimedia CD-ROM used to be ar

. -q,az.:p —}.'.E:Wf E;:'- S s L sl elaborate chore involving a series of
A ﬂi P v ; e setup instructions. With Windows 45,
e hands-free InterVision System Six PC vou simply insert the CD, point to
itches onto your belt. Monitor and ' the icon for the CD drive (usually
Icrophone are mounted onto headgear. drive D) and elick on INSTALL. In &

few seconds, it's done.
Another annoyance was adding
new hardware to the PC: a printer,
modem, soundboard, disk drive.
ot al. The installation could kill a
day—most of it in trying to de-
code the owner's manual and
the computer's hiccups and er-
ror messages while you loaded
the new software drivers. No
more. The Plug And Play feature
of Windows 95 means just that
You'll still have to pick up a serew-
driver oceasionally, but virtually
every piece of equipment now
coming down the pike will oper-
ate automatically.
That isn't all. The 32-bit system
¢ts you write file names that are as
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long as you like—no more 8-character
limit as in the old DOSWindows for-
mat. And 32-bit processing means you
can run more than one application at
the same time, a process called multi-
tusking, But the applications do have
to be designed specifically for 32-hit
operation with Winb3, otherwise mul-
tiple operations will slow everything
down. To keep track of all the pro-
grams you've got running simulta-
neously, Windows 95 displays their
names in a taskbar at the bottom of
the screen. By pointing and clicking,
viou ean jump from one to another.

Prerequisites
Installing Windows 95 itself is a
breeze, It takes about an hour with
the CD version, a bit longer with the
floppy diskettes that owners of most
portable PCs will have to shuffle.
This is aeademic if you buy a new
computer, 45 most will come with Win-
dows 95 preloaded. New 1'Cs will also
be up to speed regarding microproces-
sor and memory requirements for the
new syvstem. If vou're adding Winis
to an older PC, you might have to do
snme upgrading. All this user-friendli-
ness requires greater hardware per-
formance, and it comes at a price,
According to Microsoft, Win9s will
work on any personal computer whose
microprocessor is the equivalent of an
Intel 486, and with dMB/RAM (4 mega-
hytes of random-access memory). As
a practical matter though, you will
need a minimum of SMB/RAM to run
any interesting software, and that
486 chip ought to be at least a DX2
model running at a speed of 66 MHz.
To really see results from
Win95, you'll want an Intel
Pentium processor (or an
other-brand equivalent) and
16MB/RAM. This is needed
to exploit the new 32-hit
programs being written,
and for multitasking.
You can upgrade some
486 chips to Pentium power
—Intel sells OverDrive
processors to do this (about
$300). RAM upgrades usu-
ally come in 4MB portions
at $35 to $50 a megabyte.
You'll probably also want
additional hard-disk memo-
ry, which means replacing
your current storage drive,
Here's why.
Most new programs, ap-
plications and multimedia CDs
are pigs for memory. It starts

In Europe, Slemens is
putting A/V jacks on

the front of the e,
computer. . x
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The $3500 Modula-Executive Is an electronic desk blotter linked via Infrared beams to
your PC. The monitor Is touch-sensitive so your finger works llke a mouse.

with the Win95 operating system,
which hogs 30 to 60MB of storage (de-
pending on features). Ditto for the
new 32-bit programs. For example,
Microsoft Office wants 55 to 89MB.
Back when Windows 3.1 took 10MB
and Office maxed out at 69MB, a

“puny” 420MB hard drive was fine.
Now, start thinking 1GB (a gigabyte,
meaning 1 billion bytes).

It's not farfetched—once you get
into multimedia and the Internet, the
closet space runs out fast. It's not as-
tronomically priced, either, Gigabyte
drives go for as little as
$300. Often, they're bun-
dled with a 4AMB/RAM
chip set for about $450,
while $700 buys bigger
1.6GE hard drives with
SMB/RAM. Why 8 in-
stead of AMB? The think-
ing is that if you've al-
ready got 4MB or 8ME,
vou should have 12MB or
16MB to run Win95. By
the way, the quad-speed
CD-ROM drive built into
most recent PCs should
do fine—for now. If your
computer has an older
CD-ROM drive, you
probably ought to
weigh all the upgrade
costs against the price
of a new PC.

Ultimately, the cost
of adopting Win95 will
entail software up-

71
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grades to 32-bit applications, For the
record, Win95 runs almost all existing
DOS and Windows 3.1 programs, but
with no performance enhancements,
Microsoft concedes it won't run every
piece of older software, particularly
some DOS games.

More important, perhaps, current
16-bit utilities and antivirus programs
do not work with Win85. The utilities,
such as those that automatically cre-
ate backup files, could not, in any
event, handle the longer (ile names
that Wing95 lets you write. As for the
antivirus programs, they no longer
can protect even 16-bit programs
against viruses—let alone any 32-
bit-strength strains that might
come along. This is because ex-
isting antivirus titles were so-
called DOS TSEs (terminate
and stay-resident programs).

Although Wins still has DOS
underpinnings, some aspects, such as
the TSRs, have been junked. This
prevents an older antivirus program
from being launched. The TSR has
been replaced by the ominous-sound-
ing VxD (virtual-device driver)—and
antivirus software for Win95 needs
this booster shot. If you are con-
cerned about computer viruses, you
will have to aequire an antivirus pro-
gram. Unlike Windows 3.1, there isn't
one built into Win95.

Multimedia shines

Windows 95 gives multimedia a swift
kick to a higher level. Generally
speaking, the new genera-
tion of PCs running Win%5
has a eombination of fea-
tures beneficial to games
and software containing mo-
tion video and animated
graphies—including the
all-important 3D ren-

dering. Besides the fJ_

A2-bit operating sys-

tem, the right stuff

includes Pentium pro-

cessing power, ample RAM and h-ﬂ‘d
disk memory, fast CD drives and Plug
And Play compatibility for devices
like joysticks and control pads.

At the same time, individual com-
puter makers are adding improve-
ments of their own to exploit the po-
tential. IBM, for example, equips its

.

s

Grif’s multiplayer game controller,

Hewlett-Packard Pavilion
model! has the space for extra drives.

new Aptiva PCs with its own Mwave
microprocessor, This digital signal-
processing chip has many uses, but in
the Aptiva line it lets multimedia
shine. The computers ean display full-

sults. Either the video runs slower
than the TV-standard 30 frames per
second, or the video can be displayed
only in a small area of the PC's
screen. “Software” MPEG really tax-
es the microproeessor, so a powerful
one is needed. Some proponents of
MPEG claim a 90-MHz Pentium will
do, but Intel says it takes a 120-MHz
Pentium to do it well.

Aptiva performs what IBM calls
“software MPEG with a hardware
asgist.” This means the Mwave chip
handles the MPEG digital audio
chores, thus leaving the Pentium
processor headroom to de-
code just the video. Acer
Computer's radically
styled Aspire PCs employ
a similar split-the-load
scheme to handle MPEG.

When IBM's Mwave
isn't decoding motion-
picture soundtracks, it
provides speech-activa-

S e tion of Windows 95 fune-
tions—"word-mouse” in

IBM's Aptiva features the Mwave processor.

screen, full-motion video from so-
called Video CDs, but without the
usual requisite MPEG decoder board.

MPEG, for Motion Picture Experts
Group, is a standard for compressing
video digitally to fit the storage capac-
ity of CDs or other carriers. It can be
decoded by hardware—a separate and
additional circuit board or chip set. For
example, Compaq delivers full-motion
video in its new Presario PCs using
new proprietary TrueQ circuitry.

It's also possible to decompress
MPEG data through software pro-
prams, as Packard Bell does in its
new computers, but there's a hitch.
These send all the work to the PC’s
main microprocessor, with varying re-

PC jargon. In the high-

end models with 120~ and
133-MHz Pentium chips, Mwave per-
forms speech recognition for speech-
to-text dictation.

Another hardware assist for
Winf5-equipped Pentium PCs comes
from Diamond Multimedia, which re-
cently introduced its Gambit graphies
accelerator ($249). This add-on board
brings engineering-workstation pow-
er to the home PC for rendering high-
ly textured 3-dimensional shapes in
real-time motion. The way it projects
motion-video onto the surface of a
rapidly changing shape—all the while
matching the changing perspective—
is truly amazing. It's the kind of thing
that only the best dedicated video-
{Please turn to page 120)
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With any luck, there’ll

be leftover turkey.

WILD TURKEY

101 proof, real Kentucky.
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The newest stability-control technology keeps your Cal
between the lines—even when you can't.




beneath me was as slick as g

PM llustration by Thierry Thompson

® The light-colored surface BY MIKE ALLEN. Associate Automoative Editor Systems, which you may re-

member as Deleo-Moraine, o

Teflon frying pan, and eov-
ered with light rain to boot, The Geo Prizm’s wind-
shield wipers periodically eleared the raindrops from
view—Dbut to little avail, as the landscape was blurved
anyvway. Blurred beeause I was spinning, spinning to-
tally out of control,

The special low-traction surface changed to more
mundane blaek asphalt, and the S0-mph joyride ended
vapidly as the tives vegained adhesion. By another
607 or 20, I had lurched to a halt.

The low-traction surface was part of a han-
dling and braking test area at Ohio's Transpor-
tation Research Center, an ideal place to investi-

i rate the outer reaches of vehicle control. Aceres
s of flat black asphalt survounded me in every di-
rection, so there was no real danger, except per-
of s to the box luneh ' eonsumed less thin an
B fawur earlier. (Mental notes Next time, lunch
| ypiter the handling demo.)
. m;_’fp_.The Ged lhaﬂjmﬂ; spun was 4 research ve-
built by engineers at Delphi Chassis

I :pﬁ_-’_l."']“ i

DMEE e

subsidiary of General Mo-
tors. The Delphi engineer sitting shotgun grinned
liendishly a= 1 drove, cavefully, back to the far side
of the test area. He fipped a switeh on a high-tech-
looking box bolted erudely to the dash, initializing Del-
phi's Traxxar staubility-control system, and the reason
for my teip deep into the wilds of the Midwest.

At 50 mph, I paralleled the low-traction area briefly,
and then made a sharp lane-change maneuver onto it
The vehicle's dynamics were completely different this
time, Instead of a lurid spin, it was as if a giant hand
had grabbed the rear bumper, The rear of the car
staved behind me, Where before 1 had to resort—
futilely—to violent countersteering moves to try to re-
gain control, the Geo's nose stayed pointed morve or
less in the divection 1 turned the steering wheel. After
reguining steady-state control of the vehicle, 1 tried a
second maneuver—making a second lane change back
onto the wet asphalt, Earlier attempts had led to frus-
tration, a= the car would continue in a nearly stradght
line after 1 moved the wheel, réfusing to turn. This

A




~ CORNERING FORCE

Mercedes-Benz on left has stabliity control switched off. Note tall-out attitude on frozen Lake.,

time, however, the front wheels were
heading toward the left, although
steering response was sluggish until
we reached the black part.

This is the dawn of a new era in
vehicle dynamics, folks,

tured, traction control beecame avail-
able on many vehicles. Based on es-
sentially the same technology as ABS,
traction control, depending on the
specific system, lowers engine output
or actually applies the

and it's called stability <l brakes on one or more

enhancement. = wheels to prevent wheel-
Dﬁ B W8 spin on acceleration. This

Big Brother is : guarantees optimum trac-

watchi \ : tion on slippery roads.

In the beginning, there [

was ABS (antilock-brak- ' Staying on the road

ing system), which rapidly
is becoming standard
equipment throughout the

industry. ABS prevents HTEE’
your brakes from locking g

up, and provides not only
near-optimum braking
levels but allows steering
control throughout a max-

Stability control is the
next logical extension of
these technologies, The
basic system starts with
ABS, because it requires
virtually all of the same
hardware to start—wheel-
speed sensors, on-hoard
« computer and a mecha-

imum-effort stop. Sensors INPUT AXIS nism to actuate the
on the wheels relay infor- Delphl system uses solid- brakes. Two additional
mation about wheel speed state plezoelectricyaw  gensors are needed: a
to the ABS controller, m-m"ﬂm steering-wheel angle sen-
where a computer deter- Wuning eI sor and a yaw sensor.

mines if any wheel is about Ot SrOCed By At The steering wheel

to stop rotating. The con-

troller then pulses the brakes to that

wheel, preventing lockup and a skid.
Soon after ABS technology ma-

sensor’'s purpose is obvi-

ous—it tells the computer in which
direction you intend the vehicle to be

headed. The yaw sensor provides in-

formation about the rate the vehiele is
actually turning.,

During a normal dry-pavement
turn, a vehicle's yaw rate—the rute at
which it is rotating around its center
of gravity—and the rate it goes
around a turn are identical. Add a
slippery surface or a violent evasive
maneuver, and the two rates can dif-
fer. In an oversteer condition, the ve
hicle will rotate faster than the turn,
so the rear wheels seem to be trying
to pass the front. In an understeer
condition, the vehicle doesn't rotate,
s0 the front end goes straight even if
the front wheels are turned.

The computer takes data from a va-
riety of sources: the yaw sensor, the
steering-wheel angle sensor, the ABS
sensors and, in some cases, a lateral-
acceleration sensor, as well as engine
information. The computer then de-
cides if the car is traveling in the di-
rection the driver intends.

Here's the trick part: The comput-
er will then actuate the brakes on one
wheel to make the car yaw more or
less, and change its path around the
turn. If the car is oversteering, and
the rear wheels are headed for the
weeds, the stability-control computer
will apply the brakes on the outside
front wheel, just hard enough and just
long enough to make the car point in
the direction the driver has the wheel
pointed. Or, if the car is headed hood-
ornament-first for the outside of the
turn—and the guardrail—it will apply
the brakes to the outside rear wheel
to swing the rear end out.

The effect is eerie, 1 must say. And
not completely idiot-proof. Intelli-
gence built into the vehicle still can't
change the laws of physics. A vehicle
entering a corner too fast will still
run off the road. But a stability-

How Dynamic Stability Control Works

Loss of co
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Staying On The Road

Understeer happens when the front
wheels lose traction and the car
heads nose first for the

outside of the tum. / .

o

control system will give you a fighting
chance of slowing down and safely
negotiating the corner.

The state of the art

If all this sounds like it'll be here right
after the government balances the
budget, surprise! You can buy a car
with stability enhancement today.
It’s the Mercedes-Benz S600. M-B's
version is called ESP, for Electronic
Stability Program. Mercedes' Bosch-
hased system uses an electromechani-
cal yaw sensor, and adds extra infor-
mation from a lateral-acceleration
sensor (both buried under the rear
seat, near the center of gravity) for
additional refinement. But, in prin-
ciple, it uses the same concept as the
GM test mule I drove. The S600 is
available in very limited production,

,-r*"’"'r#

regain control,

1-:‘

' 4

/

L d

however, and costs a hefty six figures,
But look for ESP to be available in
other big-ticket Benzes by spring.

Similarly, BMW is developing sta-
bility-enhancement systems for its
larger, more expensive cars, also in
concert with Bosch. The company is
calling it Dynamic Stability Control
(DSC). Unlike Delphi's Traxxar sys-
tem, BMW's Bosch system will also
reduce engine output if the software
decides it's necessary to slow down
the vehicle. It does this by actually
closing the throttle blades as well as
retarding the ignition timing.

ITT, a major aftermarket supplier
of braking systems to domestic manu-
facturers, is also well along in devel-
oping a system, although it seems,
like Delphi, to be several years behind
the Germans. But the systems ITT

Oversteer is defined by the vehicle's tall
going around the comer faster
than the nose. Counter-
steering by an expert -
driver is needed to

s
o

_4-"’?-

Oversteer

and Delphi bring to market will no
doubt be less expensive. Bosch esti-
mates the price to the carmaker for a
complete system to be double the cost
of conventional ABS, which means
several thousand dollars at the con-
sumer level.

Delphi's system uses electrically
rather than hydraulically actuated
rear brakes, which means it's simpler
and more economical. But it's still a
model-year or two from readiness.
Toyota has announced a system of its
own, based on a similar coneept and
utilizing technology comparable to
that of the Bosch system, although
we've seen no indication of when it'll
be ready or what it'll be available in.
Our guess is a Lexus sedan, ™

Detroit Editor Jim Dunne contributed to
this article.

The Bosch Electronic Stability Program

ESF COMNTROLLER

LATERAL ACCELERCAMMETER
AMD YAW-RATE SENSORS

Bosch ESP system uses existing ABS wheel -speed
sensors, In addition to steering-wheel angle, yaw-
rate and lateral-acceleration sensors. System (s

twice as expensive as conventional ABS.
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STEERING-WMHEEL ANGLE SENSOR

WHEEL-SPEED

ANTILOCK-BRAKING SYSTEM
TRAC THON-CONTROL SYSTEM,
MODULATOR AND CONTROLLER
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TECHNOLOGY

FEELINGS

With a new sense of touch, bionic limbs feel more real than ever.

BY MIKE FILLON; PM PhOto Dy I?.-Ty,_-'_l-lri_rul. Hustration by Don Marnnes

® [magine losing one of your limbs. Sure, you could get
by with a prosthesis—an artificial wrm or leg. And after
months of therapy, you could walk again or hold a eup of
coffee, But something would have been taken from you,
something that couldn’t be replaced. No longer could
vou tell hot from cold water, or eradle a delicate wine-
lass, or sense the warmth of a loved one’s embrace.
That is, until now.
In Oklahoma City, NovaCare Ine.’s Sabolich Prosthet-
i Research Center has breathed life into the artificial
limb. A S<year effort has eulminated in prostheses that
# gense of touch and the ability to dmungulah hot
from cold. The National Institutes of Health is sponsor-
ing a nationwide trial in which 120 amputees upe wear-
~ing the nen#mr prostheses. The enhanced artificial
'. s could appear on the market a year from now.
¢ ure the Sabolich Sense Of Feel Sys-
irtlﬁﬂiai legs and feet. The goal lsﬁgi 1
‘control over their centers of gravity as they

walk. The key technology: pressure transducers
bedded in the sole of the artificial foot. 1t's been 1
before, but earlier sensor technology wasn't up
snuff, “The sensors we have available today are mu
thinner, less costly and more accurate,” notes proj
manager Giovani Ortega.

These sensors, three near the heel and three no
the toes, respond to floor pressure on different parts
the foot. They send proportional signals to o controll
inside the leg. This electronic interface then rels

commands to corresponding electrodes that touch th
-the st
inside the socket of the prosthesis. Each electrode o

livers a tingle to the limb, and the tingle waxes an

front and back of the patient’s residual limh

wanes as pressure on the foot increases and decreas,

Then the brain takes over After only minutes w
the device, amputees interpret sense electrode <ipn
as coming direetly from the foot, approximating t)
brain's analysis of sensations it once received from

POPULAR MECHANICS = T




1test development in artificial arms places a
empérature probe at the tip of the prosthetic forefinger.
his sensor reacts to a hot or cold stimulus and sends
ignals to a circult board in the forearm. The circuitry
hen delivers an appropriate voltage to a pair of
hermopiles impinging on the amputee’s residual arm.
he thermopiles turn warm or cool, relaying the
nformation to the brain via the nervous system,

GRIP MOTOR CIRCUIT BOARD

natural extremity. But that's not all, Some patients ac-
tually “feel” the entire foot and lower leg again, in a
phenomenon known as cerebral projection. Others re-
port that the system greatly reduces phantom pain, a
cruel trick the brain plays on an amputee in which
miszing limbs “hurt.”

Eneouraged, the Sabolich group has high hopes for
this hardware. They believe the Sensze Of Feel System
will allow amputees to feel their feet not only while walk-
ing or running but while undertaking subtler motions,
such as pushing automobile-brake or bicycle pedals.

What's more, they are modifying the system for ar-
tificial arms, with similar transducers on the thumb
ind forefinger of a prosthetic hand. These control a
small servomotor that squeezes a cuff around the pa-
tient’s residual arm,

With a conventional prosthetic arm, the patient
must flex a residual musele to open and elose the hand.
Because the hand ean't feel, the eye alone provides

[ S P g SOt I Lt L1 T i

THERMOPILE
ELECTRODES
(TOUCHING
RESIDUAL ARM)

BATTERIES

Judgment as to how muech pressure to apply. But with
the Sabolich device, the amputee can tell how much
pressure the fingertips are applying because that
much pressure iz being exerted on the residual arm.
Most recently. Sabolich has developed a Hot & Cold
Sensory sSystem for artificial arms. A temperature
probe at the prosthetie fingertip sends readings to
cirenitry inside the arm. Signals then go to a pair of
thermopile-based electrodes that touch the patient’s

residual limb. These devices become warm or cool ge-

pending on the voltages they receive from the ciretint”,

How well do these deviees work? Just ask Chudk
Tiemann. A former utility lineman, Tiemann lost his
left leg and right arm in a work-related aceident 15
vears ago. Today, he's participating in the clinical tri-
als, and he's pleased with the results, “For the first
time in a decade, 1 could reach out and touch my wife's
hand and feel the warmth,” he says. “That was a very
emotional moment.” |

I'-..k foe
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BY JOE SKORUPA, Boating/Outdoors Editor
PM Photos r-!':f’ Charles Plueddeman

® Nothing coffmnds a long-distance
snowmobiler’s attention guite ke a
flickering oil light. One second I'm
happily cruising along at 50 mph,
enjoving a spectacular sunset over
the Grand Tetons, and the next I'm
desperately trying to coax a few extra
miles out of an inéreasingly reluctant ma-
chine. My poal is to get as close to the near-
est outpost of civilization before the idiot light
begins to burn like a supernova. ldiot comes from a
fine Greek word that means igneramus, and while |
take exception to its'harshness of tone, I have to admit
it justly applies to my situation.

Ten miles from Togwotee Pass, in Wyoming, I'm
forced to shut down my,Wildeat. Evening is rapidly
advaneing and the temperature is well on its way to its
nighttime average of -10° F. I'd taken a cale ulated risk
(one I don't recommend others taking) that Arctie Cat
had built an idiot-light grace period into the Wildeat's
700-c¢ EF1 engine, but now, even this is gone.

Leaning back on the seat, I wateh as the stars pop
out of a darkening sky. The only sound comes from a
light breeze. Earlier in the day, I erossed paths with a
herd of elk near Pinedale and a-moose near Dubois.
Aside from freezing, what worries me is that
wildlife-rich Yellowstone National Park is
relatively close by as the crow flies, Yel-
lowstone, of course, means pgrizzlies,
which probahly are sleeping, and
wolves, which probably are not. Is
that rustling in the trees caused
by the breeze or something else?

One of the rood decisions 1
made before the trip was to bring
along a riding partner, Charles

Roaring through the Rockies on the.longest
snowmobile trail in the country, we torture test
Arctic Cat’s new EFI and high-altitude technology.

Plueddeman,
who right now is off
trying to locate oil. Charlie
and | snowmobiled here in the
Wind River Range a couple of years ago,
We learned that one of the unique things about -
the area is that each of the major trailheads that
leads into the Winds connects near the Continental
Divide, which runs through the heart of the range.
As a result, touring snowmaobilers can actually ride
a long end-to-end trail—dubbed the Continental
Divide Snowmobile Trail—that starts in the east just
outside the town of Lander, and runs all the way to a
point 15 miles beyvond Togwotee Pass in the
west. If you map it out properly, this twisty
200-mile route has gas stations, res-
taurants and lodges located at con-
venient intervals.
Charlie and | always wanted to
make this run, and then go ane
better—to continue riding beyond
Togwotee Pass, through Grand
Teton and Yellowstone Nationa!
parks and all the way to the towr
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of West Yellowstone, Montana. This would add another
150 miles to the trip, and make it the longest point-
to-point snowmaobile route in the country.

~Pwe“only problem with this dream was that Grand
Teton, unlike Yellowstone, didn't permit the use of
snowmobiles, That is until this year. In the fall of 1994,
an environmentally friendly snowmobile trail was built
in Grand Teton. After years of anticipation, the route
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from Lander to West Yellowstone was finally a reality.

Naturally, Charlie and I wanted to make this run
as soon as possible. After scouting around for the
right equipment, we selected two Arctic Cat snow-
mobiles, the T00-ce Wildeat and the 580-cc EXT. We
chose these models because both have cutting-edge
electronic fuel-injected engines, a technology in which
Arctic Cat is a leader.




The importance of EFI is that
it automatically adjusts to sharp
changes in altitude. Snowmobiles—
indeed all carburetor-equipped vehi-
cles—lose an estimated 10% of per-
formance efficiency for each 1000-ft,
rise in elevation. During our 350-mile
journey, Charlie and I went from
less than 7000 ft. in elevation to more
than 10,000 ft., a
range that would
have sorely test-
cd a carburetor-
equipped snow-
mobile,

Both Aretie
Cat models also
come in Moun-
tain Cat ver-
sions, which
means they are
equipped with
! extra-long 136-
in. tracks and
wide 1.4-in. lugs. Extra-long tracks
give snowmobiles large footprints, so
they can float over deep powder with-
out sinking. Wide lugs, sometimes
called paddles, improve traction in
deep snow. These features are essen-
tial for high-mountain touring, espe-
cially in the arid, deep-powder condi-
tions found in the West.

At the moment, however, the only
technology I'm interested in is Jubri-
cation. Apparently, my brand-new
Wildeat was set to run oil-rich for a
short break-in period. Clearly, 1

should have monitored it more close-
ly. If 1 get out of here, | vow never to
run out of oil again.

Suspicious sounds seem to be get-

ting louder and nearer. Fortunatels.
it's only Charlie returning with oil. H
brings enough to completely fill m:
empty reservoir, plus extra to stow a=

® To compensate for the radical
elevation changes along Wyoming's
Continental Divide Snowmoblle
Trail, which range from 6000 fi. in
the Lander area to about 10,000 H.
at Union Pass, Arctic Cat's Mountain
Cat EXT ($6299 with a 580-cc 98-hp
engine) and Mountain Cat Wildcat
(57499 with a 700-cc 117-hp en-
gine) are equipped with electronic

Mountain Cat Tech

For extra flotation in deep, un-
tracked snow, Arctic Cat's Mountain
Cats are equipped with a longer
track than standard sport models
(136 in. versus 121 in.) and with
staggered, 1.4-in. deep-paddle lugs.
which provide more traction in deep
snow than standard .75-in. lugs. A
large 11-gal. fuel tank offers a range
of about 110 miles at normal trail |

fuel injection in-
stead of standard
carburetors. The
throttie-body EFI |
system on these
snowmobiles uti-
lizes a microcom-
puter to monitor
barometric pres-
sure, air tempera- *
ture, throttle pnslhun and engine
rpm to deliver a precise fuel/air
mixture regardiess of elevation and
oxygen density.

These benefits more than make
up for EFl's disadvantages, espe-
cially in the high mountains out
West. The EFI system and the small
battery required to power it add
about 15 pounds to the sled's
weight, and about $300 to its cost.

speeds. We aver-
aged 10 mpg over
the three days for
both sleds.
A cargo rack
($60) supported
. the saddlebags
-‘ﬁ ($100), both of
which are option-
= — al. The saddle-
bags stored all of our gear and
worked well on trails, but dragged in
deep snow. There was plenty of
room above the saddlebags to
bungee down the additional gear
that we recommend you carry: food,
water, survival gear, trail maps,
compass and handheld GPS. For
information about the Continental
Divide Snowmobile Trail, call (307)
777-6560. —Charles Plueddeman
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der of the trip.

[ stuff the spare oil into my saddle-

Y

Flagg Ranch, a wintertime snowmo-
bile mecca near the gateway to Yel-
lowstone, Apparently, thin snow cover

bags, which are mounted onto a handy and unseasonably high daytime tem-

rear cargo rack. This is the location
it should have occupied before | left
this morning. The optional Arctic
Cat cargo rack and integrated re-
movable saddlebags prove to be a
lifesaver on this trip. They easily ac-
commodate three

" (RS0 T W
Fhotographer (above left] fuels up along the trall. Author |above right] checks GPS position at Unlon Pass, on the old Oregon Traill.
an emergency supply for the remain-

days’ worth of cloth-

ing, a first-aid kit, BT
tools, spare parts

and photo equip- AREACEPEIAL,
ment. Another life- ( §

saver is the set of

Arctie Cat leathers !
—insulated bib TWYOMING

pants, jacket and gloves—

which has kept me warm at

-10* F while riding at 50 mph.
*Joe, 1 have good news and bad

news,"” Charlie says with too much

good cheer, as 1 finish packing gear,
“Really?"

“Yep. The good news is that I re-

served the last two rooms at the
Togwotee Lodge. So we're guaran-
teed to have a place to stay for the
night. The bad news is that Grand
Teton National Park announced it will
shut down the snowmobile trail from
the Blackrock Ranger Station to
Flagg Ranch at midnight.”

Uh-oh. Another trail closure. The
portion of trail Charlie is talking
about is 40 miles long and located at
the relatively low altitude of G900 f1. It
runs exposed to the sun along a state
highway and then through the Grand
Teton National Park entrance to
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peratures have prompted park offi-
cials to close this trail in order to pro-
tect the gpround underneath.

Charlie and 1 came across a similar
situation earlier in the run in the Lan-
der ares, where the trail runs through
long sections at elevations near the
6000-ft. mark. We ended up skipping
that section of trail to ensure the me-
chanical health of our sleds. Instead,
we started in Pinedale,

Thinking that we may be facing the
end of the line at Togwotee Lodpe,
Charlie and 1 roar off with headlights

PRA RLLATRA RN B KUET MOV

N o

blazing and a determination to not
give up without a fight.

During the 10-mile ride to the
lodge, 1 switch sleds with Charlie.
While both the Wildeat and EXT are
ideally suited to conditions typically
found along the Continental Divide,
they are very different machines.
The bhigger, heavier Wildcat seems
to soak up bumps like an ultrastable,
long-distance cruiser. In tight turns,
however, it requires a good deal of
rider musele. The EXT, on the other
hand, has a taut, performance feel
that allows it to easily pin tight cor-
ners and use the contours of the trail
to launch into bursts of instant accel-
eration. While the sleds are about
even in hole-shot speed, the Wild-
(Please turn to page 119)
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SHOP PROJECT

Fresh And Tasty

A finely crafted mahogany cigar humidor.
BY ROSARIO CAPOTOSTO, Contributing Editor

T0%. It's also fitted with a dial hygrometer
that indicates the percentage of humid-
ity present in the humidor.

If you're not a cigar smoker, you
might want to consider this project
anyway. Its high-luster finish, fine
brass hardware and elegant construe-
tion make it an attractive case in which to
store coins, stamps, jewelry or cutlery.
Lead photo: Spencer Jones

photos: Rosano Capatosto
T art: Eugene Thompeon

@ [f you enjoy a fine cigar, and the fra-
grant smoke that comes only from a
fresh one, you should make this attrac-
tive humidor—it keeps your cigars in
peak condition. Not only is it a pleasure
to build, it's a pleasure to use. Every
time you open it, you'll be greeted by the
inviting aroma of fresh tobacco stored at the
correct humidity.

It's constructed of solid mahogany and ribbon-stripe
mahogany veneer. Dimensioned to hold 50 cigars, it's fit-
ted with a humidifier to provide relative humidity of about

Construction

Begin by thickness P]aning stock to Y&
in. for the box and Y in. for the tray.
You can also order material of this
thickness from Constantine's, 2050
Eastchester Rd., Bronx, NY 10461.
The eompany also carries veneer.

Rip and crosscut the stock for the
sides and ends slightly overlength.
Next, miter one end of each piece.
Make a stopblock with a 45° end and
clamp the block to the miter gauge
fenee with the miter face down. Then,
rently butt each mitered workpiece

1 Cut the miters on the sides and ends,
using an auxiliary fence and a 45" miter
stopblock clamped In place.

& Apply glue sparingly and evenly in the
spline slots. Use a hair-colorant squeeze
bottle with a fine nozzle.
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against the mitered stopblock and
make the cut (Photo 1). Tape the
ieces together and check their fit.
ull the fragile outside corners by
hand sanding (Photo 2).

The sides and ends are held in a 45°
jig as they are moved over the slot-
cutting bit in the router table (Photo
3). Next, cut the panel rabbets slight-
ly overdepth to allow the rabbet to be
trimmed flush to the panel.

The splines are cut from Y-in.-thick
plywood shaved to % in. thick. To do
this, eut a strip of plywood %e in. wide

& Test fit the sides and ends. Tape the
pleces together and remove the sharp
corners by hand sanding.

and 24 in. long. Its face grain should
run across its width. Attach this strip
to the edge of a %-in.-thick board us-
ing artist's rubber cement, not contact
cement. Apply the cement to one sur-
face only. Adjust the table saw fence
to shave % in. off the strip. Carefully
peel off the spline stock and rub off
any residual cement.

The humidor is assembled with wa-
terproof glue. We used Franklin's Tite-
bond 11, a rapid-setting type. Spread
it sparingly in each slot and on the
miters, uging a hair-colorant squeeze

3 use a sliding jig and slotting cutter in
the router table to cut the spline slot.
Make a test cut first.

5 Make two L-shaped subassemblles,
each comprised of a side and an end.
Press the subassemblies together.

& The waterproof glue sets quickly, so six
clamps and cauls must be ready. Position
the clamps and cauls as shown,
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¥ Make a cardboard
panel. Test it in the rabbet—I{t should fit in
the space snugly.

of the top

bottle (Photo 4). Make two L-shaped
subassemblies and apply pressure
with six bar clamps (Photos 5 and 6).

The top panel must fit precisely, so
cut a template out of cardboard, test
fit it (Photo T) and use it to adjust the
table saw fence. Cut the pieces of
panel veneer oversize by 1 in. in width
and length, and apply contact cement
(Photo 8). When one coat dries, apply
a second. Bond each veneer sheet to
the panel with a roller.

Use a utility knife to trim the over-
hanging veneer (Photo 9). Make the
end cuts first, and work from the cor-
ners to the panel’s center to prevent
splitting out the veneer, Veneer the
panel's second side in the same way,
and finish sand the inside face with
220-grit paper.

Glue and clamp the panels to the
box body. Use a router with a flush-
cutting hit to trim the rabbets flush to
the panel, and cut the curve on the
edges using a Ys-in.-rad, corner-
rounding bit (Photo 10).

Now cut the lid off on the table saw.
Raise the blade so it projects about
* in. above the table. Tape a spacer
strip into each kerf after it is cut.
Keep in mind that the thickness of the
spacer strips should equal the width
of the saw kerf. Cut the ends first,
then the sides (Photo 11).

Before moving on to cut the hard-
ware mortises, note that the mortise
dimensions and placements are based
on the hardware we used: The lid hinge
is Stanley No, TJIATOB, and it's avail-
able from Constantine's. The Brusso
lid support is No. 62166, and is avail-
able from The Woodworker's Store,
21801 Industrial Blvd., Rogers, MN

4

8 Evenly apply contact cement to the

veneer and the plywood panels, using a
small bristle brush.

9 Use a sharp knife to trim off the excess
veneer. Cut from both ends toward the
panel’s center to prevent tearout.

10 Using a %a-In.-rad. corner-rounding
bit In the router, make the crossgrain end
cuts before cutting with the grain.

12 Use a ruler, square and knife to lay

out and mark location of lid-support hole.
Measure from the hinge pin’s center.

55374, The jig dimensions are based
on routers with 5%-in.-dia. bases.
Clamp the hinge mortising jig to
the box body, and cut the mortises.
Next, temporarily attach the hinges
to the lid and the humidor box. Note
that the hole in the lid and the mortise
for the lid support are positioned from
the hinge pin's center. Use a ruler,

11 Cut the lid off the box on the table

saw. Tape In a spacer strip o support the
lig after making each cut.

13 Cut the mortise for the lid support
using a router and |ig. Try the cut on a
scrap plece first.

square and knife to mark the hole 1 in.
from the pin’s eenter (Photo 12).

To cut the lid-support mortises,
clamp the jig to the humidor body and
then make the cut (Photo 13).

Temporarily install the lid-support
hinges, and check them for operation.
[l everything works okay, bore pilot
holes for the support’s serews,

Making The Liner

And Tray

Iip and crosscut the liner pieces, and
cut miters on their ends, Cut their
eurved edpes using a Ye-in-rad, cor-
ner-rounding bit, Adjust it so it leaves

57 )

a smiall flat area on the top edges.
Temporarily install the liner pieces
in the box and check the hd's fit on
them. Hand sand high areas.
Apply a l-in.-wide strip of glue
along the sides and ends of the bhox

about 1 in. from the top edge. Press
the end liner pieces in place and slide
in the front and back pieces. After the
glue has set, attach the tray supports=
with glue and brads.

Rip and erosscut the tray pieces.
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PRELIMINARY BOX ASSEMBLY
[ — 1/4%1-172
“T xio0z If4x3
[2 RECID,| 10172
b & J Trd s z.me 19

HINGE MORTISE ROUTING JIG (FOR 5-3/4"-DIA. BASES)
A4 X5
—

X912
14 % 1-1/4 %X B-1/2 {2 REQD.)

- G- ——
1t 350

V8 X 34 X 107; POSITION TO _
SUIT ROUTER TABLE GROOVE ' \I
5/32

BOX SIDES AND ENDS

564" SLOT

LT
LID SUPPORT MORTISE ROUTING JIG b
[FOR S-3/4°-DLA. BASES] MITER SPLINE SLOTTING JIG
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MATERIALS LIST—HUMIDOR
Key No.  Size and description (use)
Al 2 e 1% x 14" mahogany (lid side)
AZ 2 Yex 3Mow 147 mahoguny (hox side)
Bt 2 Yex 1% x 9% mahogany (lid end)
B2 2 beu % x 9% mahoguny (box end)
Co 4 ax b x 4N plywood (spline)
Dl 1 b M 0 1S plywond (top panel)
DE 1 b4 2 5P ¢ 1Y plywnoiodd
(hosttoan paiil )
E 2 ¥l = 13" mahogany
(insert side)
F 2 bi o 3% w0 534" mahoguny
(insert eml)
G 2 b = Mo B%° mahogany (support)
H 2 b4 o 1% x 12%° mahogany
{tray side)
I 2 Y = 1% x 8" muhogany (bray end)
J 1 b= 1% x 8 mahogany (divider)
K | U4 8 % 129" plywood {tray bettom)
L 2 ba e Ve 3% mahogany (handie)
M 1 e x 2% = T mahoguny
{deviee block) |
N 1 hy grometer
0 1 humbilifier
P 1 humddifier ring
Q 2 bid sanpapmrt
i 2 hinge

Mise: Ribbon-stripe vieneer, contact cement,
rubibser cement, waterprool ghue, spoxy




Finish sand their inner surfaces with
220-grit sandpaper, then glue and
clamp the assembly. Cut the plywood
tray panel, and apply veneer to its top.
Finish sand the panel, bore the vent
holes thmuﬁh it and glue it to the tray.

Next, rip and crosscut one long
piece for the tray handles and noteh it
by running it over the table saw with a
dado blade tilted at 30°. Saw the
curved outline on each handle.

Sand a bevel on each of the handles
by taping it to a scrap block and
pressing it against a disc sander (Pho-
to 14). Glue and tape the handles to
the tray (Photo 15).

14 Cut the curve and notch In the handle
pieces, then sand the taper on them,
using a disc sander.

15 After the tray Is sanded, apply glue on
the handles and hold them In place with
masking tape until the glue sets.

Instrument Block

Rip and crosscut the instrument block
to size, then bore the holes through it
with a Forstner bit on the drill press
(Photo 16). Note that the holes have
different diameters. We had to en-
large the hole for the humidifier to
1'% in., using a sanding drum on the
drill press.

The humidifier is a clay disc set
in an aluminum cup, which attaches to
the lid with a Velero strip. It's avail-
able from Atmos Products, 39 Central
Ave., Harrison, N.J 07029, The humid-
ifier costs about $3, shipping included.
The hygrometer is available through

16 Bore the holes in the Instrument block
using a Forstner bit. Enlarge the hole for
the humidifier with a drum sander.

17 To sand off the center flange, the lock
collar I3 Secured to a scrap block with
adhesive mounting squares.

Forecaster Wind and Weather Shop,
8 Front St., Greenport, NY 11944, It
costs about $12.50, shipping included.
Be sure to specify gold or silver finish
when you order.

To improve the appearance of the
humidifier and to provide a grip to
lift it out, we made a brass ring
adapted from a eylinder lock collar.
The lock collar has a 1% in. outside
diameter and a 1% in. inside diameter.
It costs about $1, and you can find
them at locksmith shops and at hard-
ware stores that do lock work.

To make the ring, bore a 1%-in.-dia.
hole in a %-in.-thick scrap block that's
about 2'% in. long on each face. Secure
the ring to the block with 3M Heavy-
Duty Mounting Squares. Prees the
collar against the center of a dise
sander (Photo 17). Hold it in place un-
til the center flange of the collar drops
off. Then, use a drum sander to re-
move the sharp edge left on the flange
by the dise sander.

Next, apply a thin coat of quick-
setting epoxy cement to the inside of
the ring to thwart galvanic corrosion
between the brass and aluminum,
When this has set, tape the cup to the
ring (Photo 18) and apply a thin bead
of epoxy around the ring to hold it to
the clay cup.

R* 1

18 Seal the flange with epoxy and let it
set. Then, tape the flange to the humidifier
and fasten it with epoxy.

Finishing

To duplicate the finish we used, pro-
ceed as follows: Add one part Behlen
Solar Lux Retarder (Part No.
99P12.01) to 10 parts Behlen Medium
Red Mahogany Stain (Part No.
99P03.04). The retarder prevents lap
marks. ﬁppl;l.' the stain with a brush
and let it dry overnight.

Next, apply Medium Red Mahogany
Paste Wood Filler (Part 99P10. (Ii} to
the humidor's outside. Apply the filler
with a rag. When its shine has dulled,
wipe across the grain using a coarse
cloth then wipe with the grain using a
smooth cloth. Allow the filler to dry
for 24 hours. The stain, retarder and
filler are available from Garrett
Wade, 161 Avenue of the Americas,
New York, NY 10013.

We used Deft Semi Gloss Clear
Wood Finish on the interior and the
gloss version of this product on the
exterior. Apply two coats to the inside
of the humidor and the tray. Apply
four eoats to the outside. Level and
smooth the first and second coats, if
they need it, using 320-grit wet/dry
sandpaper on a rubber sanding block.
Smooth the third coat with 400-grit
wet/dry paper lubricated with water.
Rub out the last coat with 600-grit
wet/dry paper and water. Allow each
coat to dry for at least 4 hours before
rubbing it out.

Rub down the humidor’s outside
with rottenstone (which is also avail-
able from Garrett Wade) and water,
using a felt pad. Wax and buff the hu-
midor's outside, and glue the instru-
ment block to the lid.

The humidor is reasonably heavy
when filled with cigars, so we sugpest
yvou apply felt to its base. We used
self-stick green felt from JBA Inter-
national. Its products are sold in cata-
logs and home centers. To locate
a distributor, contact JBA Interna-
tional, 114 Old Country Rd., Mineola,
NY 11501; (800) 741-0005. ™
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BE THE BRIGHTEST
RSON ON THE ROAD.

THE FIRST

PORTABLE STROE.
SIBLE UP TO THREE
LES AWAY,

I's dark, the traffic is fast and heavy
he shoulder is narrow and you just
O r(jk-F' dl:} Wi

Protect yourself and your family right

ow with Luhlmun This powerhul, hu:ﬂ-.

ech strobe sends pulses out at 83 times

per minule, Eru|:||:1|lr'-g you lo be seen
miles away even
in the darkest of
r'ligh!‘_'» [i] {Ucf.
Lightman is up to
1000% brighter
than other
p&rrnble strobes
It operates on 2
AL batteries and
it's available with
5 ir'lft.-rchcln-_:_}ecrHE
colored domes
IV's compact,

lightweight, much safer than Hares and

easily attaches to belts, clothing, vehi-

cles, bicycles and more

Mounting accessories included.

Get the revolutionary Lightman
Personal Sirobe today. Because you
can't afford to let another n|g|'|l go I:u',-
without this breakthrough protection

You'll nol |:-r||~.r be the hruthrtr
person on the road, you'll be the
smartest. Available ot most auto

y stores and fruck
stops or call
1-800-840-9332

LTIt ( N,
“When you've GOT fo be seen!”




“1 DEPEND ON MY
GRIZZLY EQUIPMENT.”

ALl Kosen

Liku most craftsmen, master woodworker Al Rosen knows thar the
success or failure of his business depends largely on his equipment. So

COMBINATION SANDER

(SCILLATING

6" x 48" BELT SPINDILE
" MSC SANDER
MOOEL MODEL
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549500

+ Hewryoully 1 HP 110320 motor
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JEEL SR

West of the Mississippi

-800-541-5537

PO, Box 7065, Bellngham, WA S§227 Customer Service: (J60) 847-0801 FAX: BOO0-225-0021

& Tew sperele gawy "t Y0 L Nt Ot

it's no surprise that when
you look around this
Pacific Northwest furniture
maker's shop, vou'll see
plenty of Grizzly green.
From his dust collection
system to his 20" Grzzly
planer, Rosen relies on the
price, power and depend
ability of Grizzly machinery

to help him create his acclaimed custom furniture. *My Grizzly 20" plan
er has been a real workhorse in the shop,” says Rosen. "It has planed
over 200,000 board feet over the last five years with no problems.”

Don’t just take our word for it. Call our toll-free number and we'll give
you the name and number of a woodworker in your area who uses the

Grizzly tool you're considering — so you

can get the real scoop from
WI'"J OwWns one.

Call for our FREE CATALOG!

a4 person

WY

IMPORTE. INC
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Homeowners
Clinic

BY NORMAN BECKER, PE.,
Contributing Editor

PM lllustrations by
George Retseck

Indirect-Fired
Water Heater
I am considering installing an indi-
rect-fired water heater but cannot
find sufficient information. Any help
would be appreciated. Thank you.
JOHN DEVEREAUX
HUNTINGTON, NY

The indirect-fired water heater was
developed about 20 years ago. It's
called indirect-fired because water
from the boiler is the heat source.

There are basically two types of
heat exchangers used in indirect-
fired water heaters. One is a coil in-
side the tank (shown), and the other
s a shell filled with hot water that
surrounds the heater tank.

In both cases, the water heater is
isolated from the space-heating sys-
tem by zone valves.

Indirect-fired water heaters gen-
erally have higher recovery rates
than typical gas-fired or electric
water heaters because they use the
BTU output from the boiler as their
heat source.

Also, they tend to be durable ap-
pliances, because they are not subject
to thermal stresses produced by
heating with a direct flame or heat-
ing element. Some manufacturers
give a lifetime warranty for indirect-
fired water heaters.

Dome Septic System

I have a home in the Poconos that
uses an old-style septic system eon-
sisting of a tank and disposal field.
The building code now requires a

JOURNAL

INDIRECT-FIRED
WATER HEATER .,
E,?,‘Tﬂ HEATING
DOMESTIC FILL
HOT WATER
a |

|

INDIRECT-FIRED
WATER HEATER

RETURM FROM  WaLer heater. Along the way. It heats
SPACE HEATING the water In the tank.

CoLD
WATER
SUPPLY

Water from the boller clrculates through
a heat exchanger in an indirect-fired

dome system. Where can 1 get infor-
mation on building this system, and
how it works and differs from the
ground type?
DONALD ANDREWS
LITTLE FALLS, NJ

Rather than use the phrase “old-
siyle septic system,” [ prefer to use
the term “basic,” or “conventional.”
The basic system is alive and well,
and is still being used in many
parts of the country. The dome, or
mound, system that you refer to is a
modified basic system, and is gen-
erally used in areas where the soil
percolation rates are poor or in re-
gions where the seasonal water table

is close to the ground surface.
Mound systems consist of a septic
tank, pumping station and an ab-
sorption field that's built into an
elevated sand mound. The mound
usually consists of at least 12 in. of
sand that meets specific guidelines
as to clay content and the amount of
coarse fragments. The sand is cov-
ered with gravel, and a 12-1n.-deep
laver of topsoil is spread over thai.
The mound must be built correctly
or the system will not work properly.
An underground pump chamber
t5 located between the septic tank
and the mound. It pumps Efﬂueu!
from the tank to the
mound at intervals

Pr—7 i

Help

With Moldings

® Winter is the perfect time to spruce up a room with
wood moldings, and this brochure from Georgia Pacific is
a good introduction to basic trim installation. It unfolds into
20 panels that take you through a variety of trim projects
with crown, cove, bed and base moldings as they are
used around doors, windows and walls. Each project is
shown in a photo and the paris are clearly illustrated in a
line drawing. Furthermore, the industry-standard profile
number is given for each component. As an example: WM
49 is listed nex! to the crown molding it stands for. If you
want more information, you can also order a separate

Dept.,

sheet for each project shown. Each shee e
gives you a larger view of the project anu

provides a concise explanation of | -

how to install the molding. Con- g

tact Georgla Pacific, Attn: Molding ™

P.O. Box 1763, Norcross, | ==

GA 30091, or call .y

(BOO) 284-5437. Ask - g

for the Combination

Moulding brochure. —
—Hoy Berendsohn pa—

POPULAR MECHANICS = DOF T FMBEFER 1995

o



S HOMEALSHOP mm

to prevent the absorption field
in the mound from being clogged.
The chamber has a capacity large
enough to contain a full day's
sewage flow.

For more information about
mound systems, write to Agricultur-
al and Biological Engineering Ex-
tension, The Pennsylvania State
University, 246 Agricultural Engi-
neering Building, University Park,
PA 16802. Ask for Fact Sheet F-164.

Asbestos Shingle
Dis I
In an article in your August "M issue,
vou answered a question about ashes-
tos shingles that were installed on a
house in Yorktown Heights, New York.
Possibly it is different in New York
State, but in Minnesota, a homeowner
is allowed to remove asbestos in his
own home and can of it with-
out any restrictions. Although people
should not take shorteuts when re-
moving asbhestos, it can be removed.
Your comments, pleaze.
PAT O'BRIEN
MORA, MN

According to the federal Environ-
mental Protection Agency, the regu-
lations that govern asbestos removal
and disposal are the National Emis-
sion Standards for Hazardous Air
Pollutants. These rules, however, do
not apply to houses of four families
or less. You are correct in that some-
one who owns a single-family resi-
dence can remove and dispose of as-
bestos cement shingles without being
subject to federal restrictions that
fpfy to contractors. Nevertheless,
ere may be state and local ordi-
nances governing asbestos shingles
and their removal. These may pro-
hibit removal and disposal by any-
one other than a licensed and certi-
fied asbestos contractor.
Before removing any asbestos-
containing material from your

JOURNAL

Electric Heater Safety

@ Before using your electric heater
this season, give some thought 1o
the condition of its cord. Heaters of-
ten suffer rough use, especially in

APPLIANCE
CARE TIP

work areas, and their cords may get

damaged as a result. A homeowner can repair a light-watiage cord, but re
a high-wattage cord is best left to a technician. An inexperienced person
the wrong cord type, the right cord type but the
the right cord type but make the electrical connections improperly,
First, check that the cord does not have a loose plug or damaged insi
Next, plug in the heater and walit 15 minutes—the cord should not be hut:.
problems exist, bring the appliance in for service. Even i
came with a molded plug and cord, the servicer may use a separal

wrong amperage, or he

though the 2

and cord. There's nothing improper about this. With a separate plug, the

wires wrap clockwise

around the prongs
and terminal screws,
as shown. This
makes for a very firm
connection. Howewver,
you should check
that HPN heater
cord is used. This is
the only acceptable
cord for electric
heaters, and it's easy
to verify: The HPN
designation is print-
ed on the cord. One
last safety tip: Vacu-
um the dust out of
the appliance before
using iL

—Sterfing Frey

fhonse, vou should check with vour
local government authority

Self-Flushing Toilet

I don’t know why, but every so often

my toilet flushes by itself. It's quite

disturbing. About 10 vears ago, 1 had

H | '|.'L'H1l'r'-Fir'l'thll'l" f'l'1i||l'l"|' '|H|| an ”'Il'n.'
witerline. | wonder if this causes i,

HLANCHE A. DIAMOND

BALTIMURE, MDD

When a todet Tushes by itself in the
middie of the might, 1's enouph o

S p—p—— e e
BiUZZ WO IRD)
@ |f you've shopped for a household
air cleaner or a filter for one lately,
you've probably noticed the acronym
HEPA, Pronounced like the first two
syllables in hepatitis, it stands for
high-efficiency particulate air. It de-
scribes the ability of the filter or air
cleaner o caplure particles. The
acronym onginated in World War |l
lo describe filters used in gas masks,
and a military specification was writ-

ten 1o describe these filters. The

J J J HEPA

specification requires that a HEPA
fiter remove at least 99.97% of the
particles in the air down to three-
tenths of a micron in size (a8 micron is
one-millionth of a meter). Particles
this small are lroublesome. They are
small enough to escape most types
of filtration and are easily inhaled. It's
no surprise, then, that particles that
tngger asthma and allergies fall with-
in this size range

—Roy Berendsohn

make you think you have a ghost liv-
ing with you,

The flushing is actually caused
a detertorated flapper or tank
that covers the flush-valve opening
in the toulet tank. If etther the flaps

per or ball has deteriorated, w
will leak out of the tank. The
level 1n the tank will drop and
the fill valve, and the toilet tank
reftll with water. When this -
pens, it sounds like the toilet has
flushed when actually it s only the
tank refilling with water.

When the ball and flapper are
hadly deteriorated, the leaking wa-
ter will be quite noisy and notices
able. When they are not badly des
teriorated, the water loss is hanﬂ’
noficeable,

To correct if, drain the tank and
seruh the palve seat with steed wool o
ensure a walertight seal. Then, 1n-
stall @ new ball or flapper.

hinr amk Nowenar abogl o Send VO M
Hiwrionwioners Clime, Popador "m g
i7ih S, New York, NY 10018, While

ol e onstoered Jm.f:r'ld:u‘ﬂ.l'r
vrmd indervst il be discnissed h

of,

ol .
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This holiday season, make it easy on your
family. Just circle your top Ryobi- tools and
leave this wish list in an obvious place. They'll
get the hint. And you'll get some of the best
power tools around, with more professional
features than mere bargain tools, at prices
even your Uncle Scrooge will appreciate.
And now Ryobi’s offering great Holiday

Specials including...

FREE CAsEs,
FIREE ACCESSORIES,
AnD DiscounTts ON
WoODWORKING

PusLicanions!

(YOUR NAME HERE)

Multi-Tool™ Kit
This rotary tool has 30% momre power
under load, the best prce and vanable speed,
and now comes with 101 accessones, Model HT20WVSH.

e

el Detail
Carver Kit
Hand-carved resulls with power
tool speed - at an unbeatable, under S70
price. Two speeds deliver guick stock remowval

/;’, ‘\ and pinpoint control, Model DCS00E.

MNow with
case and
assarted
sanding
pads!

2-Speed Deluxe
Detail Sander Kit
The convenience of our oniginal
Detaill Sander plus MO Power,
longer reach, 2-speed versatility and dust
collection capabibty. Model DS2000K.




- Al for under $70. Includes camying case. Model R160K.

1 1/2 HP
Router Kit
8.0-amps for power, die-cast aluminum basa for precision,

spindle lock and on-board wrench for quick, easy bit changes.

Buy now
and save
T0% on

woodworking
books!

Detail Sander
Ryobi's orginal, palentad triangular head gets
imto any nook or cranny to sand, strip, buff
and polish. MNow at super savings at your local
home center. Model DS1000.

3/8" Clutch Driver”™
Convenience no other corded drill can
match at our price: 38" keyless chuck,

Buy now
and save

six-position driving/drilling clutch, 70% on
reversible operation - and compact size woodworking books!

for ciose guarters. Model D18C.

The Oscillator™ Spindle Sander
The breakthrough best buy for fast, bum-free contour sanding.
Assorted sanding drums fit every curve, Model 055450,

s HoLipay WisH LiIST.

12V or 9.6V Center
Handle Cordless
Drill/Driver Kit
Big-job power, variable speed
reversing, adjustable clutch -
with center handle comfort
and baiance. The even
more affordable 9.6V
model offers identical
« features and lighter
weight. Models CTH1202K
and CTHOE2K.

1

Variable Speed
Reciprocating
Saw Kit

For cutting versatility, you can’t beat
this 6-amp, variable spead recip saw with a full
1" stroke and ball-baanng construction. Model R S0VE.

; Now with
Biscuit X T N7 biscult
Joiner Kit assortment and
Biscuit joining bacomes an e protective
affordable pleasure thanks e case/
e ———

to FRyobi power, precision
and value. Modal JMBOK.

10" Table Saw
With Stand |
Outpertorms all saws near its
price. Sliding miter tabile with
oversized fence, 317 rip capacity
night or left, precision carbide-
tipped blade - and 4x4-ripping
power and capacity! Model
BT3000SX.

Now
with free

o) A—

stand!



Buy Now AnD Save 70% OnN
WoobwoRKING BOOKS
AnD AMERICAN WOODWORKER!

This holiday season, Ryobi's in the gift-giving mood. From now through January 31, 1996, we're
offering tremendous discounts on woodworking books when you buy the Detail Sander,
The Oscillator™, or the Clutch Driver™ drill.

~WOODEN TO)
£y j;-'_]h.

RPN
AN T B3 TA B

SAVE 73% on a one-year subscription,

You pay only 56.50 instead of $24.00!
In addition to our book discount, we're offering super savings on a one-year subscription to American
Woodworker magazine {for new subscribers only please) when you purchase any Ryobi power tool
at your local home center or hardware store. So be sure to let your friends and family know that
Ryobi power tools are the perfect gifts for you.

How To Casx INn ON RyosB! TooOLs.

Buy your Ryobi power tools and circle your choice of books along with your magazine subscription,
if desired, on this page.Then mail this page, a copy of it, or a list of your selections to Ryobi with your
bar-code proof-of-purchase, sales receipt and check or money order for the proper total. But
remeamber; act now because we must receive your order by January 31, 1986, So start your shopping
today! Mail your discount book and/for magazine order to: RYOBI AMERICA CORF, HOLIDAY OFFER,
2684 Peachiree Square, Atlanta, GA 30360, (Please make check or money order payable fo: Ryobi Holiday
Offer. Allow six to eight weeks for delivery:)

RYOBI

Exceed Your
Expectations-

AT BETTER HOME CENTERS AND HARDWARE STORES. CALL 1-B00-525-2579 FOR INFORMATION TWO-YEAR WARRANTY




HOME
IMPROVEMENT
I-I.oqv To
Finish
Drywall

BY STEVEN WILLSON,
Home Improvement Editor

PM lllustrations by
George Retseck

® There are few home improvement
tasks greeted with more dread than
finishing drywall. You may call it tap-
ing, or even Spackling, and you may
be able to avoid expletives altogether
when talking about it. But if you're
like most people, you hope that you've
already done your last finishing job.
Unfortunately, if you enjoy working
on your home and have even modest
plans for remodeling in the future,
you are bound to be confronted by
this old nemesis again. So it could be
worth vour while to check out the tips
and techniques we discuss here.

Before you begin
The selection of tools we show here
(Fig. 1) is not the only one that will
work. Some people prefer a 6-in. knife
for applying the first coat of com-
pound. And then they follow with a
10-in. knife for the second coat and a
12-in. blade for the final skim coat.
Generally speaking, these wider
knives are harder to control, so that's
why we recommend a narrower knife
for each step. Regardless of your
preference, just make sure that the
knife blades are all very flexible. You
should be able to easily bend the
blades as shown,

Your selection of compound is just
as important as your selection of
tools. Compound is available in
two types. One ig called a setting
compound that hardens by a chemical
reaction. The other is a drying com-

sacrificing any strength. After using
the product, to finish an entire house,
we have to agree.

You also have a choice when it
comes to joint tape—between paper
tape and self-sticking fiberglass
mesh tape, The great advantage

pound that cures by evaporation. p
The latter is available in powder |
or a ready-mix version, but for |
most people the ready-mix ver-
gion is much more convenient.

For this job we used USG's [I0F

relatively new ready-mix drying |
compound called Lightweight
Plus 3. It's supposed to shrink |
less, weigh less and be easier to |
sand than the company’s stand-

required are just
a4 compound pan and three
knilves: 10, B and 5 In. Make

ard drying compound, without

POPLILAIY Misr LR ACE o DECEMBER 1995

sure knife blades are flexibile,

of the fiberglass tape is that it elimi-
nates the need for the first coat
of compound—and that’s a big deal,
But tape manufacturers say the
fiberglass product should be used
only with setting compounds, not
drving ones. In our opinion, the dif-
ficulties of working with a setting
compound outweigh the advantage
of using the fiberglass tape.

& Premixed Joint compound is the best
cholce for most work. Buy an Inexpensive
cover tool to open the 5-gal. buckets.

g7



One last tip: If you buy your com-
pound in 5-gal. pails like we did, be
sure to buy an opening tool like the
one shown (Fig. 2). It costs about $1,
and opening these pails without one is
very frustrating.

Getting started

There are probably as many ap-
proaches to the finishing process as
there are finishers. But a few rules of
thumb are appropriate for beginners.

JOURNAL

First, always keep your knives as
clean as possible. Thizs means wiping
off the excess compound on the edge
of the pan after each pass with the
knife. Second, never mix dried com-
pound into fresh compound. Even the
smallest piece of dried debris will
leave a messy gouge in the finished
surface. If dried compound does find
its way into your pan or pail, remove
it immediately. Finally, remember
that the surface of the compound will

L. S l

8 Though not required, your results will
Improve If you stir the compound with a
mixing paddie chucked Into an electric driil.

4 Btginwnt.mﬂlthuujnlnhbyhadlng
a 5-In. knife with compound. Scrape the ex-
cess compound off both comers of the knife.

be only as smooth as the stroke you
use to apply it. In the beginning, make
a concerted effort to lengthen your
strokes and keep the knife aligned
with the direction of the joint. Until
you get the knack, compound will
certainly squeeze off the knife and
fall to the floor. But by loading the
knife with less compound, you can
minimize the mess.

Joint sequence usually begins with
the butt joints—those on the ends of
the boards—followed by tapered
joints—those along the edges—fol-
lowed by inside corners and then out-
side corners. Keep in mind that the
inside corners have to be done in
two steps because you can only work
on one side of the joint at a time. If
you try to finish both sides at once,
your knife will foul the first side while
vou work on the second side.

Butt and tapered joints

Begin work by mixing the joint com-
pound (Fig. 3). Although this isn't ab-
solutely necessary with ready-mix
compounds, it does smooth out the
compound and make it easier to ap-
ply. Starting at a butt joint, load up a
5-in. knife, making sure its corners

§ Starting at one end of the butt joint,
apply the compound to the wall. Use one

& Once the entire joint Is covered smoothly
with compound, cut a piece of tape and em-

7 Having embedded the tape In the com-
pound, cover the tape with another coat

continuous stroke untll the knife Is empty.  bed It In the compound over the joint line.  of compound using an 8-In. knife.

L e :

8 Finishing ceiling jnlm;ts difficult because the compound tends to fail. Fl‘:pﬂ' knife ;u;nl (as shown from left to right) can prevent

this mess. Press the knife firmly against the celling. Then, as you draw It across the ceiling, flatten out the blade,

8
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are clean (Fig. 4), and apply the com-
pound starting at one end of the joint
(Fig. 5). Work as smoothly as you can,
reloading the knife when you run out.

Then, clean off the knife on the side
of the pan and smooth the entire joint
in one stroke. Don’t press so hard
that you remove all of the compound.
If you scrape the surface clean in
an area, reapply compound because
the paper tape won't stick to the pa-
per covering of the drywall without
compound underneath. Once the com-
pound is smooth, cut a piece of joint
tape to length and embed it in the
compound using your fingers (Fig. 6).
Align the middle of the paper directly
over the middle of the butt joint.

With a 5-in. knife, smooth the tape
into the compound and wipe off any
excess that squeezes out. Your goal is
to get enough compound on the wall
to hold the tape, but not so much that
you leave a noticeable bump. After a
little practice, you should be able to
get a relatively smooth surface with
the tape straight and flat.

Once the tape is in place, cover the
entire joint with more compound, this
time using an 8-in. knife (Fig. 7). Use
the same techniques as described
with the 5-in. knife.

Certainly one of the most difficult
joints is a ceiling butt joint. In the
first place, you are working over your
head, which is always awkward. And
in the second, a butt joint has no ta-
pered edges that tend to hold com-
pound better. To start such a joint,
load your knife as before and press it
againet the ceiling. Then slowly move
across the joint in a smooth stroke,
progressively flattening the knife as
you move (Fig. 8). This will help re-
duce falling compound while at the
same time yield a smoother surface. It
does take time to get the feel of it, but
with practice, you can keep the mess
to a minimum.

The tapered joints are easier to
finish because of the depression built
into the long edges of all drywall pan-
els, but they are approached just like
the butt joints. First, you fill the joint
with compound using a 5-in. knife
(Fig. 9). Then, you embed the tape
with your fingers (Fig. 10) and
smooth it into place with the 5-in.
knife. Last, finish up the first coat
by applying compound with an 8-in.
knife (Fig. 11). When you are doing
your flatwork, as the butt and tapered
joints are sometimes called, it makes
sense to cover the screw- or nail-
heads, too. Just apply joint compound
over each of them (Fig. 12), and
serape off the excess.

POPULAR MECHANICS ® DECEMBER 1995

¥ When all the butt joints are taped, tum
to the tapered joints. Using a 5-in. knife,
fill the tapered area with compound.

llmwmmhmﬁ.mhed
the tape in the compound. Keep the mid-
die of the tape directly over the joint line.

11 Smooth the tape into place using the
5<in. knife, and then cover the entire joint
with compound using an 8-in. knife.

12 Al the nail or screw depressions with
compound using the 5-in. knife. Scrape off
excess compound before proceeding.

13 To reduce compound squeeze-out
when working on Inside comers, load only
one knife comer with compound.

Corner joints
As mentioned earlier, inside corner
joints are more difficult, because each
stage—except the first—of the finish-
ing process has to be done in two
steps, to allow drying time in be-
tween. Although this seems inconven-
ient, sensible planning will allow you
to organize your work in a way that
incorporates the needed drying time.
To start an inside joint, first load a

14 Press loaded knife against inside cor-
ner and move it smoothly along joint. Very
little compound should squeeze out.

5-in. knife on one corner only (Fig. 13)
and then apply the compound to one
wall with a smooth, steady stroke
(Fig. 14). By working in this fashion,
you will limit the compound that
squeezes out. Then load the other cor-
ner of the knife and coat the other
gide of the joint (Fig. 15). You are
bound to foul the first side when you
coat the second, but just try to avoid
it as much as possible.
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15 Once one side of the joint Is coated,
load the other cormner of the knife and ap-
ply compound to the other side of the joint.

16 Cut the paper tape to length and fold
It from end to end along the center depres-
slon line. Take care to avold paper cuts.

17 Caretfully press the tape Into the
pound. Make sure the folded edge s aligned
with the midpoint of the Inside comer.

18 Lightly embed the tape In the com-
pound using a 5-in. knife. Finish one side
compiletely before moving to the other side.

Next, cut a piece of tape to length
and fold it down the middle (Fig. 16).
Carefully push the tape into the joint
with your fingers (Fig. 17). Make sure
that the fold in the paper lines up with
the corner of the joint. Embed the
tape on one side of the joint at a time
using a 5-in. knife (Fig. 18). Do not
bear down hard. Just keep steady,
even pressure on the knife and do
your best to keep the surface smooth.
Once the excess compound has been
removed from both sides, apply a top
coat to one side of the joint using an
8-in. knife (Fig. 19).

The ingide corners along the ceiling
are finished in the same way. When
those are complete, move on to any
outside corners. The first step in fin-
ishing these is to attach metal corner
bead to the joint with drywall screws
or nails (Fig. 20). Then, using an 8-in.
knife, fill the area over the corner
bead with eompound (Fig. 21). Work
on one side first and then finish off
with the other,

At this point, you should return to
coat the other side of all the inside
corners, and then you'll be done with
your first coat of compound. Once

19 Once both sides of the tape are em-
bedded In the joint, add another coat of
compound to one side using an B-In. knife.

21 Fill the depression created by the corner
bead with compound using an 8-in. knife.
Empioy the comer of the bead as a guide.

everything is dry, scrape off any
ridges or chunks of dried compound
with your 5-in. knife. If you've done a
reasonable job of applying the com-
pound, sanding isn’t necessary. Re-
member, a depression is easy to fill on
the next coat, but a ridge will prevent
the knife from laying flat and will
ruin any hopes of a smooth second
coat. When everything is smooth
again, use a 10-in. knife to apply a

22 When first coat of compound on all

Joints Is dry, apply another coat using a 10-
In. knife. Be sure to feather out both edges.

second coat of compound, following
the same joint sequence as you did for
the first coat (Fig. 22).

Repeat the whole process for a
third coat, and when it's dry, sand
the surface with 180- or 220-grit
paper, making sure to wear a respira-
tor and safety goggles. Then vacuum
up the mess, apply a coat of primer
to the walls and you'll be ready for
paint or wallpaper. ™
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NEW PRODUCTS

Top Tools

The cream of the crop from this year’s
National Hardware Show.

BY ROY BERENDSOHN,
Associate Home Improvernent Editor

) ——

A Perfect World
In a perfeet world, you'd never have to sand moldings, because
routers and shapers would cut them flawlessly and chemical strip-
pers would remove paint perfectly. But, as they say, the world is not
perfect. To make contoured surfaces and inside corners easier to
deal with, Porter-Cable has introduced its Model 9444 Profile
Sander Kit. The tool moves at 6000 linear strokes per minute and
comes with the following pads: six con-
vex and six concave in radii starting at '4
in. and going up to % in., four that are
triangular in section and two flat for
sanding into corners. The curved sand-
¢ ing pads are semirigid foam, which you
cut and apply adhesive-backed sand-
paper to, The pads can also be cut to con-
form to any molding. A roll of sandpaper
iz included, and additional pads and
sundpaper are available wherever the
tool is sold. The profile sander kit
costs about $125 at hardware stores
= ¢+ and home centers. Write Porter-

ﬁt’;:——-—"'—“’ Cable Corp., 4825 Hm 45 N., P.O.

Box 2468, Jackson, TN 38302,
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Woodworker
Ryobi's WDP1850 has several features designed
specifically for woodworking, including a tilting
bed with a wood insert, a sliding lever-lock fence
and a built-in workpiece clamp. The drill head
rotates 180°. And to top it off, literally, note the
speed-control crank at the top of the drill head. It
eliminates the need to switch the belt between
pulleys. Turn the erank to adjust the speed from
500 to 3000 rpm. The machine has a cast-iron
base and motor housing. It comes with a work-
light and costs about $450. To find the nearest
distributor, contact Ryobi, 5201 Pearman Dairy
Rd., Anderson, SC 29625; (B00) 525-25T9.

Just Add Water

This set of four water-lubricated sharpening
stones (about $160) is worth considering when
it's time to replace your hollowed and glazed
oilstones. We tried them and found they can
quickly put a razor-sharp edge on a variety of
woodworking hand tools. They come in the
following types: a 220-grit green silicon-carbide
stone for quick metal removal, and 1000- , 4000-
and B000-grit aluminum-oxide stones to take
the tool to finish sharpness. Because you use
water as the lubricant, there's no odor from
sharpening fluids or oily rags. The stones are
sold through woodworking catalogs and at tool
stores, Contact Norton, One New Bond St., P.O.
Box 15008, Worcester, MA 01615,

[ 1




Cool Caliper
Model makers and anyone who loves gadgets will no doubt find this
ool delightful: a digital caliper priced closer to a dial readout type, which
is usually much cheaper. The Swiss-made instrument is constructed out of
fiberglass-reinforced plastic, and sells for about $75 at hardware stores, home
centers and through tool eatalogs. It gauges inside and outside diameters and
hole depths up to 6 in, (152mm). For more information, contact General Tools
Mfg. Co. Inc., 80 White St., New York, NY 10013.

Be Your Own Boss...
IN YOUR OWN

Work Part-Time OR Full-Time

Get Into This Booming fit
Business That's Easy “m

Easy To Do — an On You!

START YOUR OWN MONEY

MAKING BUSINESS &
BEAT INFLATION!

Newver before have money-making opporiuniies e £
50 great for qualitied Locksmihs. Now, lucratres reque  ALL SPECIAL TOODLS AND EQUIPMENT
far lock and key busimess has multiplied 2 thousandiold INCLUDED!
as mullions seek more pratechon agains! booming T »
crime Yet there's anly one Locksmith for every 17, 000
paopke!

Make Up Ta $85.00 an Hoiir Even While Learming!

Train FAST al Home!

You're “m business” ready fo earn an average hourly
rate of 342 15 according to the National Locksmith®
Maganne Thes preshigious publication also lists a low
rate of $25 per howr and 3 high of 365 per hour With
just a few days of Foley-Belsaw's shoricut trainmg, you
can lake agvaniage of loday's unprécedented opporty-
nifies in lacksmithang Eain year-round EXTHA INCOME
part-tsme — or full-time in a high-profl business of
your own. Hundreds we've Iraned have done il 50 can
YOU' All tools. professional Key Machina, prachce
miatérials and equapment are included with your course PRO KEY MACHINE
Simple lustrated lessons, plus expert supervisionand— YOURS TO KEEP!
business-building guidance will enable you loKEEPTHE  This Pro Key Machine can
MOMEY COMING IN! Ideal for 3 part fime or full me  3iane 300 over 5200 4

&0

business of your ovwn or extra income i relirement month to your income  and
Mo Extra Cosl! it won'l cost you a penmy &xfra -.-.-!rl yOur training
Included With Your Locksmith Training NO DELIGATION... NO SALESMEN WILL CALL
BURGLAR ALARM and SECLURITY SYSTEMS trasning Mail today or
Covers all phases of Burglar, Hoid-Up and Fire Alarm call toll-free 1-800-487-2100

servicing and installation. DMLY Foley-Belsaw olters
such extenswe traming PLUS..

Advanced Locksmithing!
How 1o change combmations, install and senace Sale
Vaull and Bank Safe-Deposid Box locks. You'll find #

for free information package
Faley-Belsaw Institule
63071 Equilable Road
Kangas City, MO B4120-1285

Pigase Check Coly ONE of the Following.
Lockamgh- 12713 M Sateiine Repair: 37190
Smarl £ ngine 42617 PL Programming- 15140

|

| !

CALL TODAY OR RUSH COUPON I} Gurmimtieg ST P Spucel 3001 l’
| |

|

|

fascinating and highly profdable work

FOR THIS FACT-FILLED VT hagar 62018 Wootmkng. 40
FREE BOOKLET!

Computen Repant B4115 Saw & Tool Sharpening- 563,

30-DAY

| Address —
NO RISK | city S _
TRIAL! | S 2

CALL FOR FACTS TODAY!

—

Get A Grip

These little pliers are about as handy
as hand tools get. They are well made
and have filelike serrated tips that
enable them to hold with surprising
strength. Also, they have a small
wire-holding groove machined into
the jaw tips, and, like large pliers,
they have wire-cutting shears at the
base of the jaws. Although they're
only 4! in. long, they're exceptionally
rugged because they're made entirely
out of stainless steel. They cost about
$10 each at hardware stores and home
centers, or directly from Miracle
Point, P.0. Box T1, Crystal Lake, IL
6G0039; (800) 682-4256.

All In One

Toolfree blade changing, toolfree shoe
adjusting and a linear counterbalance
drive system are the features that
make the 10.5-amp Bosch B4610K
unique among reciprocating saws. No
other saw has all of these features. It
also boasts two speeds: 0-2700 rpm
for soft materials, such as wood, and
0-1900 rpm for hard materialg, such
as steel. And it has a variable-speed
trigger, orbital and straight cutting
action and a pivoting shoe to facilitate
plunge cuts. It wirl be available in
January for about $190 to $220 at
hardware stores and home centers.
For more information, write Bosch
Power Tools, 4300 W, Peterson Ave.,
Chicago, L 60646.
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Make It Easy

The Delta Q-3 seroll saw has its ON/OFF switch and speed-control dial in the
most convenient place: at the front of its graphite arm. Another ease-of-use fea-
ture is the convenience of being able to change its blade without using a wrench.
The saw has an 18-in. throat capacity, and it cuts stock up to 2 in. thick. Its 16-in.-
dia. cast-iron table tilts 45° right and 9° left. The machine's base also is cast iron.
Here are two other benefits: It comes with a worklight and the adjustable steel
stand shown here. The Q-3 costs about $600 at Delta dealers. Contact Delta Inter-
national Machinery Corp., 246 Alpha Dr,, Pittsburgh, PA 15238; (800) 438-2486.

Ad e i ,
Stand Out T
Just when you thought you had heard

the last word about tape measures,
along comes the 25-ft. Stanley Maxi-
mum Steel Contractor Grade tape.
This tape has three rivets on the end
hook, while the company’s previous
Powerlock models had only two. The
slide lock is positioned high on the
body for better access, and the tape
itself is 25% thicker than the Power-
lock’s, a tool famous for its toughness.
The extra thickness increases the
rigidity and durability of the blade,
enabling it to extend out 9 ft. without
support. Also, the tape’s back re-
ceived a molded rubberlike grip, and
the bright yellow casing makes it easy
to spot once you've laid it down. It
costs about $14 at hardware stores and
home centers. Write Stanley Tools,
600 Myrtle St., New Britain, CT 06053.

The Drill Bit Serious Do-ItYourselfers

Built Themselves.

The revolutionary JET POINT  tip
on our TURBOMAX drill bit bears

We wanted to know what they
like about the bits they've used. What
our trademark. But - we have to admit - they didn't like. What they
it’s based on someone else's ideas. wanted. And weren't
Yours, getting. -
Before we used advanced technol-

ogy to create TURBOMAX” bits, we

did some old-fashioned
wanted is what we've
created. A drll bit that stays sharp
fonger: A bit that won't slip in the
chuck. A bit that will make even the

research. We

talked 1o

contractors,
miechanics, and most challenging jobs go smoothly.
do-it-vourselfers who know the Independent tests have shown

conclusively that TURBOMAX”

difference a well-made bit can make.

=

Lo

bits drill
twice as many holes

as the leading bit. And drill

faster. Because only TURBOMAX” bits

have the JET POINT tip-a computer-
designed. radically superior tip ground with
the superabrasive, CBN, for the sharpest
cutting edge ever.

50 use TURBOMAX bits on your next
project. Then vou can truly claim you built

it all yourself = down to the last bit.

VA

STAYS SHARP LONGER




INSTALL
LASTS A
LIFETIME

COMPLETE HOME
PUTTING GREEN SYSTEM

Now you can have your own
professional private home
putting green with the complete
Home Championship Green kit.

Everything you need lo construct
your own putfing green at home

* Instructional Video
* Instructional manual
(choice of 3 desgns)
*3 Complefs biuepnnrs
Within . PENHGHUSS Bent;ﬂass seed
1- 800-320-3 168 » Material samples
Outside USA: 1-810-220-8168 = Synthetic green alternative
OR SEND $99.95 Plus $5.95 S/H to; « Official PGA golf cup
Private Home Putting Greens LL.C. » Customized Pin & Flag
g&m‘- & Gﬁﬂd er#&‘ 4 * Reference guide to all
mfﬁgﬂqﬂ E.f Tmm: Jl $9.95 5H US supporting materials

LESS CAN
BE MORE.

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

in a compact

9 ounce package.

\ Made in U.S.A.
e 25 Year Guarantee
: 100% Stainless Steel

e BV W =2 1Y AV )

World's Finest Compact Multi-Purpose Tools

LEATHERMAN TOOL GROUP, INC. P.O. Box 20585 Portland. DR 97220 (5071283 TR26

Weld It Yourself
Welding doesn't get more homeowner-
oriented than it is with the Weld-Pak
100, a 110-volt, 15-amp wire-feed ms
chine that costs about $350 at home
centers and hardware stores. To use
it, find the thickness of the stock ym
are welding on the chart provided o
the machine. Then, set the welder’
controls where the chart tells you t
Put the welding gun in position, and
when you pull the trigger, out feeds
the flux-core (self-shielding) wire. The
company says the machine welds up
to %e-in.-thick low-carbon steel A
$100 accessory converts it to a MIG
welder (one that shields the arc with
inert gas). And a 230-volt version, the
Weld-Pak 155, is available for heaver
plications (about $520). Contact
F|J'||E Lincoln Eleetrie Co., 22801 St |
Clair Ave., Cleveland, OH 44117.

Steady There

You can put an end to unstable edge
routing with this clear plastic retrofi
router base (about $17). [ts screw-
down knob provides a handle that
allows you to apply counterbalancing
pressure to keep the router on an
even keel. Furthermore, when you
use it, you can stand so that you get &
better view of the router bit. It's sold
at hardware stores and home centers.
Write Vermont American, P.O. Box
340, Lincolnton, NC 28093.

(More New Products on page 106



We originated the little 2516-H COMPACT BENDER which has been extremely popular with both large and small
companies, from the automakers right down to many home users. We even sold one to the prime minister of Malaysia.
There are now over 15,000 of the various benders we manufacture in use around the U.S. today. However,
beware of a cheap imported copy of our earlier model with less adjustments than our current
2516-H, together with a stapled photocopy of our old obsolete manual.
It costs us more to manufacture you a good industrial

SPEQ) AL quality bender that will do more and uses special
hardened and heat treated dies and pins, but it's
— dleg worth it. The CNC carefully machined parts will
Cﬂm . . actually fit our new patented attachments. Buy

(Shown with Pact BEn der the best and next year when our new project book

. “onal 1 ias) comes out you'll be glad you did. It you feel you

squ nds up g, h'x e have been deceived into purchasing what you

Bend Apgg. . lled milg “:t;fa lid roung thought was one of our benders, you may want

! it bendy U to ¥ x"?,,‘ Righy to consider returning it to it's source. Thanks to

all our faithfil customers.

Se Habla
Espafol

$139.%

(FREE SHIPPING
1o lower 48 Siates)

-« v

#SB Ornamental Iron Scroll Attachment with Bench Mount Stand
Bends up 10 *" x 1* hot rolled flat stock. Includes 112 page {full 8'4" x 11" pages)
Ormamenial fron ldea and Design Book Scroll anachment can be purchased without
stand Tor $98.™ (including book). Fits into the 2516 series compact benders.

eng South Adams St., Dept. PM = Laramie, WY 82070

o
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Potent "y
Pair OxiaLT i)
If you want 09

one cordless tool to do "
everything, consider this one: a 14.4-volt
combination drill, hammer drill and driver
(about $395). As a drill, it operates as a reversible
tool with settings of 0-600 rpm and 0-1750 rpm.
Switeh it to a hammer drill and it delivers 0-600
bpm (blows per minute) at low speed and
0-19,500 bpm at high speed. It has a Ye-in.-
dia. keyless chuck. A good bit to use is
Black & Decker's Bullet Speed Tip Ma-
sonry Drill Bit. The bit is a rotary type,
and is used without the hammer mode.
Its unusual flute design helps it quickly eject debris. In
a cordless drill, this efficiency produces more holes
per charge. We tried the bit and found it fast and easy
to use. Depending on size, it costs between $1.50
and $3.50. Both tools are sold at hardware stores and
home centers. Con-
tact DeWalt Indus-
trial Tool Co., P.O.
Box 158, 626 Han-
over Pike, Hamp-
stead, MD 21074;
(B00) 433-9258. Con-
tact Black & Decker,
P.0. Box 618, Hamp-
stead, MD 21074;
(8D0) T62-6672.

Go Further
Your tool purchase goes that extra mile with these pip
clamps, because they function as spreaders, too. Called th
PowerPress, each has jaws that slide into position at bot
ends of the pipe. The head has a quick-release button, an
the jaw has spring-loaded levers. The beauty of this desig-
is that it doesn't require threaded pipe, and it's easier !
use than conventional pipe clamps. A finely threade
screw allows for precise application of pressure. The flj
handle on the screw allows you to apply pressure whe
* the head is located anywhere along the length of th
pipe. Turn the jaws around and you have a clamp tha
acts as a spreader. The clamp costs $20 to $25 at hard
ware stores and home centers and through tool catalog:
Write American Tool Co., 8400 LakeView Pkwy., Suit
400, Kenosha, W[ 53142.

Plumb-Barbara™
A New Shape In Tools

'r Extrenedy Accurale -
Each Unat Custom Calibrated

& Solid Brass Bob

8 Stanless Sieel Tip

8" Aszodynamic Wind
Resistance for Faster
Settling Tame

W lnnovative String
Attachment

& 12 oz Toul Weaght
& Birass Plated - Salid

Metal Construction for
[rarsbalaty

Why choose Plumb Bob
When Plumb-Barbara™
does it berter?

To Order Yours, Call Now

1-800-984-0404

Vs or Mariercard dceepied

$24.95
CALL TODAY

Toedi™ = 353 Brvani 5t #9535 Pala Ao, C4 84340

Put It On The List

Thinking of adding a plate joiner :

your power-tool arsenal? Add Makitz
to your list when you go out shopping
Its Model 3901 is powered by a 5.6
amp horizontally positioned motor
and has a 4-in.-dia. carbide-tipped
blade adjustable to six cutting depth:
to accommodate No. 0, No. 10 and No

20 biscuits. To change blades,

just loosen a knob on the
blade cover. The cover
lifts off, giving you full
access to the blade.
I[ts fence
adjusts

with a rack-and-pinion gear, and piv-
ots to any angle from 45" to 90°. The
3901 is equipped with a dust nozzle
that rotates through 360°, and a dust
bag is standard. The tool comes com-
plete with a plastic carrying case, and
it costs about $375 at hardware stores
and home centers and through tool
catalogs. For more information, write
Makita, 14930 Northam St., La Mira-
da, CA 90638, ™
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sellers, owners,
leasers, drivers,
passengers,
poolers, washers,
waxers, fixers
and lovers.

Finally, there's an auto magazine with something for every-
one. It's called CarSmart, and it's designed to help you get
the most out of buying, maintaining and enjoying your car or
truck. CarSmart is the first-ever all-in-one auto resource.
Packed with informative and entertaining features—an auto
shopper’s section, owners reports, comparison tests, money-
saving hints, tips and more—CarSmart is everything you
need to know. And you don't have to be a “car nut” to read
it. Written in simple, consumer-friendly language, CarSmart
makes leaming about cars easy and fun. So put yourself in
the driver's seat with the most interesting, readable auto-
motive publication around. CarSmart. Look for it at news-
stands everywhere. Single copies are also available by mail.
Just send $2.95 plus $1.55 shipping and handling ($4.50
total) to CarSmart, P.0. Box 10557, Des Moines, IA 50340.
Or call 1-800-925-0485.

e e e s
Tests-Ratings-Cars-Trucks - Buying - Selling - Deals
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CAR CLINIC

BY MIKE ALLEN,
Associate Automotive Editor

Thar She Blows!
I recently changed over to snow tires.
The tire technician said that there
was almost a gallon of water inside
one of my regular tires—which proba-
bly explains the intermittent out-of-
balance condition | was experiencing
for the past few months. I think the
guys at the corner gas station sabo-
taged my car in order to sell me new
tires, because they were the only ones
to keep my car overnight.
How can I prove this?
PAUL WESTCOTT
CHEBOYGAN, M1

You can't. It's not provable because
it's probably not true.

Air contains a significant amount
of moisture—that's what's called
humidity. Humidity can be very high
during the summer, especially near
the Great Lakes where you live. This
water is sucked into the air compres-
sor at every gas station and tire
dealership, where it collects in the
bottom of the compressor tank. Peri-
odic dratning of this water from the
tank is necessary. In addition, there
should be a water trap in the com-
pressed-air line near the tank to catch
any moisture that makes il into the
tank’s outlet. This water trap needs
to be drained periodically, as well,
maybe as often as once a day during
the humid summer months.

Needless to say, any water that
makes if into the hose is pumped into
your tire when you add air.

Before inflating a tire, I recom-
mend you do what I do—take your
thumbnail or a pencil and depress
the valve in the end of the air chuck
for a few seconds. If your finger gets
wet, there's water in the line.

How High The Moon?

| have a 1987 Ranger pickup that idles
roughly and seems to lack power,
even for a 4-cylinder engine. Could it
be the elevation here in Colorado?
Most of my driving is above 4000 ft.
The truck was purchased in Ken-
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tucky. Several mechanics have sug-
gested that it might be the feedback
carburetor, ANDREW SELL

PUEELO, CO

The thin air at high altitudes makes
vehicles, like people, run poorly.
Every time I go to Pikes Peak I'm
amazed at how poorly whatever ve-
hicle I'm driving runs.

There may be a high-altitude kit
for your Ranger’s carb. A good me-
chanie will know how to change the
Jetting to lean out the mixture, al-
though this may make your engine
run too lean at lower altitudes. Ele-
vation was more of a problem before

i
0 S g W
. "

g ﬂll. 'h::ﬂ' ¥ ien ¢ 1 r . ; .
feedback carburetors and fuel injec-
tion, which tend to compensate for
thinner air. Adjustments should re-
duce the rough idling, but probably
won't help the lack of power—you
may see better fuel mileage, but not a
great change in acceleration.

The Check’s In The Mail
When accelerating uphill, the CHECK
ENGINE light comes on in our 1985
Oldsmobile Cutlass, It goes out when
on level ground. Our local mechanie
can't find the problem. Is there any
chance we're damaging the engine?
MAYNARD HOLLBERG
SPRING VALLEY, CA

o “ Wy
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Get a different mechanic, one who
is willing and able to test drive
the car while he's got his diagnostic
scan tool hooked up to the car’s com-
puter. This will tell him pretty
rapidly where to start looking for
the problem. I assume he can't fig-
ure it out because the computer isn't
setting any fault codes, so by the
time the car is brought to him,
there's no evidence of the problem.
But if he uses his scan tool in its
flight-recorder mode, he’'ll be able to
capture the data stream from the
computer when things are actually
awry. In fact, he can just send you
home from the shop with the tool
connected, and you can return in the
morning with the data in memﬂr_'p'
My best guess is that the O, sensor
is getting lazy, which often }fap
with high-mileage cars. But don .!
install a new sensor on my guess. A
test-drive up a hill with a scan tool
recording should confirm this.

Gasket Aghast

There's a small leak at the corner of
the oil pan on my 1991 Merecury
Grand Marquis. A piece of the gasket
just pusﬁ out. The gasket is only
about $15—but the mechanic says the

her car again.

Return Of The Coneheads
® | got a phone call from a friend last week, right
after she'd picked up her car from the alignment
shop. She had taken it in because her front tires
were wearing unevenly. But now her car pulled
heavily to the right. She wanted me to go back to -
the shop with her, because she .
was sure that she—as a single
woman—got ripped off.

| looked at her car. The tires
were unevenly wom. | asked her o
why she hadn't replaced them [
before getting an alignment. |
She told me she didn't want to
drive on her new tires from the
tire store to the alignment shop.

The uneven wear, not poor
alignment, was causing the pull
(a large cone will tend to roll in
a circle, not straight ahead like
a cylinder). The shop should
have told her to get the new
tires first, to ensure pull-free E
steering and a correct align-
ment with the new tires.

My friend bought new tires
that afternoon, and the align-
ment shop was happy to align

FROM FRONT...

HERE'S PROOF. Only WeatherTech mats
s give you all-season protection like this: up to
13 |bs. of pliable virgin rubber thal's

& channeled so deep it can trap and hold

up to 1 1/2 gquarts of water, slush or
sand'! it doesn't curl, crack or harden,
even in sub-zero lemperalures
WeatherTech= mats are attractive,
with a high-tech design manufactured
to fit what you drive. MORE
PROOF. You may not know if,
but Cannon™ of England, the
manufacturer of
WeatherTech=, is an original

AN
HERT=EE
MAAT ShOWH

equipment supplier to Ford, GM
S TTE Honda, %cyola Foxins, Morcudes.
BLACK WITH Missan, Audi and others

& RED PINSTRIPE PRICED TO BE THE WORLD'S BEST MAT
VALUE: Tygai car mats can cost a small forfune at a
car dealer, but Wea Tech» mats are anything but typical'
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i e plus complete
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WeatherTech® liners
lake a back seat to no
one when it comes 10
cargo area protection. g
Cur tough, durable
liners are molded to
your specific vehicle '
exacily! The WealtherTech®
liner s angineerad to gnp
our car?ﬂ and minimize
pad shift plus a 3 inch
high lip to contain spills
So now for the tirst
time, WeatherTech®
protection can be
yours from front
to rear!

SPOAT UTILITY LINER APFPLICATIONS:
Blarar = Bravada « Bronco « Cherokes » Grand Champise
Expicwter-Nanans = Jemrmy « Land Cruiser » Moriers = RodeoPespet
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8 shipping”

Order Today:
1(800) 441-6287
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Major credit cards acoepbed.
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’
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ANY COMBINATION,
AND WE SHIP FREE!

wp within 48 hours. Samply el us the
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Express shipping available
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2435 WISCONSIN STREET
DOWNERS GROVE, IL B0515
'08-769-1500 fax TO8-T62-0300
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Got You
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labor involved will be more than $200.
This seems absolutely absurd.

RON KELLEY

DUBLIN, PA

It is absurd. But true. And who said
that modern fwd cars are harder to
maintain? Your Merc is one of the
last rear-drive V8 dinosaurs around,
and you'd think it would be easy to
fix a simple matter like this. Not so.

The service manual calls for re-
moving the windshield-wiper as-
sembly, the dipstick, a lot of plumb-
ing, the fuel lines and the rear
engine-mount bolts. Then, jacking
up the engine several inches and
propping pieces of wood into place to
keep it raised. With that done, you
can loosen the oil pan, but you still
have to remove the oil-pump pickup
tube to slide out the pan.

This all works out to more than
4 hours to replace the gasket. I'd
suggest you use the best gasket you
can find, as you won't want to go
through this again.

Dazed And Confused
I'm confused about synthetic oil. My
dealership mechanic says to use only
conventional oil or my warranty will
be void. Why do they make synthetie
oil if it voids warranties?
GARY BENKELMAN
HAMBURG, NJ

SERVICE TIPS
® If your 1994 Toyota Camry's
passenger footwell gets soaked
after a heavy rain, a dealer can
easily seal up the two known water
entry points.
® Ford has recalled some 1994
F-Series trucks and Broncos be-
cause the front bumper may fall off
while the vehicle is being driven.
® A new aluminum lace wheel
center-cap retainer (PN 4472535)
is available for 1990-93 Chrysler
vehicles whose center caps keep
talling off.
® Does your 1993-94 Honda Pre-
lude drift to the right on flat roads?
If so, it's probably caused by a de-
fective power-steering 4-way spool
valve (PN 53647-SM4-010).
@ Oidsmobile has recalled certain
1994-95 Eighty Eights and Ninety
Eights to inspect and replace the
headlight switch, which can shut off
unexpectedly.
® Nissan has come up with re-
vised automatic transmission parts
for 1993-94 Altimas, Maximas and
Quests that sometimes cannot be
shifted into Reverse gear.
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CAR CARE

If that's really what your mechanic
said, he's wrong. Any SH-rated
synthetic oil, like any SH-rated min-
eral oil, will meet the manufactur-
er's warranty specs, provided it's
within the approved viscosity range
listed in the owner'’s manual.
However, don’t think you can
change your oil less often because of
the synthetic oil’s superior lubricat-
ing qualities. First, the warranty re-
quires that you adhere to the own-
er’s manual mileage/oil change

recommendations at a minimum.
Second, no matter how good the oil
is, it still becomes contaminated by
road dirt, metallic wear particles,
carbon, water, acids and unburned
fuel—and needs to be changed on a
regular basis. ™

DO YOU HAVE A CAR PROBLEM?
Just ask Mike about it. Mail vour guestion to Car
Clinie, Popular Mechanics, W. 57th Si., New
York, NY 10018 While letters, foxes, e-mail and
phone calls cannot be answered individually,

ms of general intereat will be discussed in
this column.

The best way to a
ma n’ ach...

Burn more calories in less time.

v

Unlike many exercisers,

NordicTrack works both lower—

and upper-body muscles to burn

an average of 890 calories per hour!

And you get a better total-body workout

in as little as 30 minutes, 3 times a week.
Models start at only $299"

CALL NOW!

1-800-441-7891

FREE VIDEO & BROCHURE

Ext. ZT6KSE

Call or send to; NordicTrack,
Dept. 275K5, 104 Peavey Road
Chaska, MN 55318-2355




NEW PRODUCTS

IMPROVE YOUR CAR _/Z=>§"

Great gift ideas for all your favorite
automotive do-it-yourselfers.

Gift Pack

A colorful box shaped like a toy car makes
a great stocking stuffer because of all the
neat goodies packed inside. In the Car
Accessories Gift Pack, you'll find an item-
storage unit that hangs over your seat's
headrest. It has heavy nylon pockets
for holding toys, maps and snacks. Also in-
cluded are a small bag that takes care of trash and
a visor organizer that holds glasses, pens, cards and
receipts. To top it all off, there's also an insulated nylon
audio case to carry compact discs or cassettes and protect

Power Sockets
With all of the electronic gizmos, such as radar detectors
and cellular phones, prevalent these days, one in-car
power socket isn't enough. Buttonwood's 2-socket Ciga-
rette Lighter Extender features a
green night-glow,
HIGH-MID-LOW
battery-strength
indicators, 3-ft.
heavy-gauge cord
and a dual-con-
tact mating plug
with fuse protec-
tion. The unit costs
$19.95 (a plain, 3-socket
version is also available for $16.95). You can order both
versions directly from Buttonwood Enterprises, 135 Fort
Lee Rd., Leonia, N.J 07605; (800) 592-5513.

Creeper
Tired of creepers that tip and
flip you and are stopped in their
tracks by a dropped bolt? The
Bone is a new creeper that
cradles you between
its large, 5-in.
industrial
wheels
that roll
over just
about anything.
Low, 1-in, ground
clearance gives you
more under-car room. The Bone pro-
vides a comfortable support for your

= {
72, 1

el

4

--------

them from the damaging effects of
heat. The gift pack sells for $14.99 at mass mer-
chandisers and auto parts outlets. Contact Auto-Shade
Inc., 609 Seience Dr., Moorpark, CA 93021; (800) 346-9453.

Emergen
Road Kit :
When travel |

tribulations
oceur without
warning, this
gift will help |2
motorists deal
with them. The
Emergency
Road Kit from
Neiman Mar-

cus contains many ltems no traveler should be without, in-

cluding jumper cables, flares, flashlight, help sign/emer-
gency flag, tire inflator and first-aid kit. All this fits into a
durable, tire-shaped plastic case and sells for $42. The kit
is available through the 1995 Neiman Marcus Christmas
Book and can be ordered by calling (800) 825-8000.

hody and a headrest to reduce fatigue.

It costs $119.95 and is available
through tool and auto parts outlets.

For more information,
contact Pegasus Prod-
uets Co., 315
Gougler Ave,
Kent, OH
14240 (=00
266-3321.

i

Performance Meter

Here's a great gift for performance buffs. The G-Tech Performance Meter auto-
matically measures 0-60-mph times, horsepower, and cornering and braking
(g-forees). About the size of a small radar detector, the meter mounts to the
windshield and plugs into the cigarette lighter. Easy to use, all you do is plug
it in and get moving. Accuracy is said to be within =.01 see. for aceeleration,
within =1 hp for hnnvepuuer and within .01 g for g-force. It costs 399 and
is available through auto parts outlets, Contact TESLA Electronics, 1653
Amberwood Dr., Suite 20, South Pasadena, CA 91030; (818) 403-0554. ]
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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
[nstitute. They reveal that several
vitamins, minerals and natural
herbs can dramatically shrink the
prostate and improve urinary
rerformance 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.,

If you are looking for relief, order Prostsafe today.

17939 Chatsworth 5t., Suite 408, Granada Hills, CA 91344

| & PS1 1 month supply of Prostsate only $34.95 plus $4.50 S&H|

| O P52 2 month supply only $59.95 (Save $9.95) plus $4.50 S&H|

“Now I get a good night's sleep " previously encounfered
wirthour geiling up every wo discomforis such as bladder
hours to urinate.” urgency. These problems are  RUTTENNRT R E TN T RR R =
-- Mr. C. Hussy now completely absent.”
Cleburmne, TX = Mr. B. Doser
"Prosisafe has stopped the Holland, MI
burning after urination, " "Thix is a litile personal bur,

| 9 PS6 6 month supply only $119.95 (Save $89.75) plus $4.50 5&H|

—Me GIb i Row com? 10 1 com wode WPAIL | Epock enclosed CA res. add 8.25% & AZ res. add 5.50%)
-l - g::-.:i:ug;[m I"'.I’Fsanastercard # Exp. date |

“f emprty my bladder and have ? Name
a good stream of urine with " ..and in the sex department, Address I
no strair.” my wife thanks you.” | _ : |
- Mr. §.J. Hymel — Mz G. Sawin | City State Zip |
s Lynwwood, WA !_ or call 1-800-950-3030 Dept ”3'-"_!



MOTORSPORTS

THE DOG DAYS

It’s a long summer drought for Team PM.
BY AL PEARCE

® Darrell Waltrip and his Western
Auto/POPULAR MECHANICS race
team continued its more-bad-news-
than-good season.

GM Goodwrench
Dealer 400
The team started 32nd at the 400-
miler at the Michigan International
Speedway and finished 15th.
Waltrip held his own
through the first 100
miles, but lost a lap &
when he pitted one lap £
hefore a yellow cau-
tion. Darrell summed
it up, “The chassis
was off and we had
our hands full.”

Goody's 500
For the second time this season, the
team was a threat at Tennessee's

the next thing I knew, I was in the
middle of them. The ear is killed.”

Waltrip finished 40th, 104 laps be-
hind race winner Jeff Gordon.

Bristol Raceway. Wal-
trip qualified 20th, but
quickly came to the
front of the pack.

He ran a solid race,
leading laps 306 and
307 before reaching the
checkered flag fourth.
“We had an awfully
good car, and [ thought
it was going to be our
night,” Waltrip said.

Mountain Dew
Southern 500
The 367-lap, H)-mile race at Darling-
ton Raceway marked the third an-
niversary of Waltrip's last NASCAR
vietory. But there would be no repeat.
His new Chevy Monte Carlo had
teething problems and just didn't em-
brace the slick and treacherous track.
Waltrip was lapped early and was
simply riding out the race when sever-
al backmarkers crashed right in front
of him. There was nowhere to go except
the outside wall. Waltrip hit it hard
*There were three cars gide by side
roing into Turn 1, and vou just ean't
tlo that here,” Waltrip said. “They
were in the middle of the track, and

Genuine
Draft 400

Waltrip qualified
17th at the Rich-
mond International
Raceway, Unfor-
tunately, a spark-
up wire some-
1w got jostled off,
reducing the West-
ern Auto/Popru-
LAR MECHANICS
("hevrolet Monte
Carlo from a V8 to
an underpowered
VT until Waltrip
had the wire re-
attached during a

Waltrip wasn't even

In contention at Dar-

lington (top| or MIS
|abowe left). At Bris-
tol, he led brother
Michael on his way
to fourth [above].
Waltrip with Ricky
Hendrick [right).

@‘r .

r—% MRS

pitstop. By then, he was already a
lap down to eventual winner Rusty
Wallace. In the end, Waltrip finished
22nd, four laps behind.

MBNA Bank 500

:' . This race was perhaps the team’'s
- most frustrating of the season. Wal-
¢ trip started 19th in the 500-lap event

in Dover, Delaware, and began experi-
encing chassis and handling problems
with the car almost immediately.
“The ear never
did drive right,” he
said. After the crew
changed suspen-
gion and chassis
parts in the garage,
Waltrip eventually
finished 36th. P
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DO-IT YOURSELF POWER WITH

MECHANIC

sC Brute Torgue and Horsepower Gains
=C Instant Throttle Response

=C Designed Specifically for Today's
Computer Controlled Engines

=C *50 Siate Legal

Grane Cams offerssmore camshafts, valve
train components, reckers and ignitions than
any other company' Daily street, weekend
cruisers and late model rocketship's

Non-Computer, V-8 1855 lo '88.

«C Increase Low-End, Mid-Range
and Top-End Power

oL Maximum Power

oC Designed for Mild to Wild Engines
«C *50 Stale Legal

RANE
ams-

* Most Applications The Leader in Ferforrmance Technology
For additional information send: Year, Make -
and Model of Vehicle to Crane Cams Dept PM M CRANE TECHNOLOGIES CGROUF

PM 10095 PARTS AVAILARLE DIRECT FROM FACTORY PRICES FROM 596.00




COMPUTERS

3
TAPE

Tape drives move from a backup role for hard drives to a starting
position as portable data carriers.

@ How much is it
worth to you to have
an extra copy of all
the programs and
fdata on vour hard
drive? $2007 $4007
No more than $257
Your answer proba-
bly depends on how
bad your luck has
already been with a
computer—whether
vou've ever suffered
the queasy realiza-
tion that you've lost
all the data on a
hard drive that had
not been backed up.
Each day, the
universe of data
that’s worth backing
up expands. Hard
drives are balloon-
ing, and inevitably
filling to capaeity.
Connected to online
services and the Internet, people are
downloading more and bigger files for
personal productivity and amusement.
In these data-inflationary times, using
1.44MB floppy disks to back up a
H540MB hard drive doesn't
quite cut it.
That's why
manufae-
turers of
removable
media—tapes ]
and disks that held ',-""
more than your usu-
al E'|H]r|l_‘.'—.'||'1-
making a hig
l'.ir-.l'n into the
| (I -.'I'III|IIITI'|'
[T=ed

market

lomega’s Zip
drive paved
the Wiy for
lower prices

BY GEORGE MANNES

SyQuest's EZ135 tape drive stores and retrieves mountains of information quickly.

businesses to back up hard drives,
or to carry large graphic files from
one location to another, multimega-
byte removable cartridges are tempt-
ing home users with appealingly large

memories and prices that are

lower than ever,

Only 7% of computers
e i sold come with 1|r'ifl.'v:~ for
A hacking up

files, according to
Michael Joseph, di-
rector of tape prod-
uct marketing for
removable-media
marketer lomega.
The company’s new
Ditto Easy 800 tape
drive is designed to
make regular back-
ups attractive to the
other 93% of the PC
population.

The centerpiece
of the Ditto drive i=
a recent incarnation
of the QIC (for
quarter-inch car-
tridge) tape format
that 3M debuted in
the 1980s. Inside a
case constructed of
plastic anchored to
a metal base, the
traditional QIC for-
mat fits up to 170
uncompressed megabytes of informa-
tion on a tape ' in. wide and 400 ft.
long. But the new, chubby 3M car-
tridges at the heart of the Ditto Easy
800 hold 400MB of uncompressed
data, using a tape that's 0.0065 in.
wider than the original QIC tapes and
350 ft. longer, for a total of 750 ft. (To
put their products in the best light,
lomega and other manufacturers as-
sume maximum 2:1 data compression
when referring to the memory capaci-
ty of a tape. That's why lomega sells
the Ditto Easy “800" even though 3M
says the new tape holds 400MB.)

10% solution
However you measure storage capac-
ity, one of the most appealing attrib-
utes of the Ditto Easy 800 is its price.
Since people typically won't spend
more than 10% of the cost of their
computer on hardware for backing up
files, the Ditto Easy 800 has been
priced to sell for around $150 in
stores, the company says. An
SOOMB (compressed) cartridge,
{ Please furn to poge 118)
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computer service business of your
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diagnostic card and QuickTech-PRO diagnostic software
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cat’s more powerful engine enables it
to run away from the EXT on long,
flat straightaways. By switching be-
twreen sleds, Charlie and I enjoyed the
best of both worlds.

After arriving at the Togwotee
L.odge, Charlie uses the only pay
phone at the hotel to call friends, col-
leagues, friends of friends and friends
of colleagues. Eventually, he locates a
driver who agrees to haul our Moun-
tain Cats from Blackrock Ranger Sta-
tion to Flagg Ranch, at which point
the trail resumes. The driver is
booked all day but has a one-hour
window of opportunity. We need to be
at the Blackrock Ranger Station at
the appointed time or lose the ride.
We arrive a few minutes late, but for-
tunately the driver iz waiting.

From Flagg Ranch, it's an easy
cruise to the border of Yellowstone,
where we enter the most spectacular
network of snowmobile trails in the
world. The scenery is awesome, bison
and elk are everywhere and the trails
are long, wide and groomed to perfec-
tion. Charlie and I spend the night at
the Old Faithful Snow Lodge, and in
the morning eateh a clockwork erup-
tion of the lodge's namesake.

The next day, we run every possi-
ble route in the crown jewel of nation-
al parks, then cross the border into
Montana. We reach West Yellowstone
with a few hours left before sunset,
and use the time to explore 30 addi-
tional miles of trails. As the sun goes
down, we stand on the summit of
Lion's Head Mountain at more than
10,000 ft. and survey a panorama
that includes three states, two nation-
al parks and several gold-tipped
mountain :

After putting about 350 miles on
my sled in three days (despite the
trail closures), I can offer a few ti
for anyone who wants to explore the
longest snowmobile trail in the coun-
try. First, do it in January or Febru-
ary, when snow cover is normally at
its peak. Charlie and 1 did it in early
March because we wanted to ride '96-
model snowmobiles. Second, plan the
route and reserve all hotel rooms a
month in advance. There are few
lodges along the way, and most sell out
during the short snowmobile season.
Third, make the trip on the ultimate
Continental Divide trail snowmobile
—an Arctic Cat Mountain Cat, either
a 700-ce Wildeat or a 580-ce EXT.
Equip both with optional deep-snow
Mountain Cat features, plus a touring
rack, saddlebags and an EF1 engine.

Oh, and do one more thing. Bring
gpare oil. The only light you want to
see when the sky gets dark and you're
in the mountains far from home is a
headlight. They don't call dash-panel
warnings idiot lights for nothing. ™
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not included with the drive, costs an

additional $25. The drive is available
in two versions: an internal model op-
erated through a Windows-compati-
ble PC’s floppy disk controller and an
external model that plugs into an en-
hanced parallel port.

A second selling point of the Ditto
Easy 800 is the simplified software,
which lomega hopes will make it at-
tractive to consumers turned off by
the complexities of backup setups—
the main hassles being how to specify
which directories one wants to include
or exclude, and whether the backup
should be full, differential or incre-
mental. In addition to these options,
the Ditto Easy also features one-but-
ton operation as an alternative. Just
clicking on an icon labeled “Backup”
backs up a hard drive,

Though it's slick, the Ditto isn't
quick. At its 10MB per minute trans-
fer rate, it would take one hour and 20
minutes to back up an B00OMB hard
drive. According to Joseph, the back-
up runs in the background, though, so
it won't interfere with programs.

Second hard drive
Removable disks are more than alter-
natives to tape for backing up hard
drives: They're also useful as subati-
tute hard drives, allowing people to
add unlimited memory in increments
of 100MB or so without being boxed in
by the finite capacity of a hard drive.
Iomega debuted its Zip drive ear-
lier this year. It uses flexible disks
that can hold 100MB of uncompressed
data on each. Priced at $200 for a
drive with one 3.5-in. disk, with addi-
tional disks costing $20 apiece, the Zip
is available in two external versions—
one plugs into a parallel port and the
other into a SCSI port. It has soft-
ware for running in DOS, Windows,
the Macintosh operating system and
0S5/2. The sustained transfer rate is a
maximum of 1.4MB per second, and
the seek time averages 29 millisee-
onds using the 100MB disks (256MB
disks are faster). That makes the disk
slower than a hard drive, but still fast
enough, says lomega, for a person to
run a nonmultimedia program like a
word processor directly from the Zip
drive. Macintosh clonemaker Power
Computing plans to be the first com-
puter manufacturer to include inter-
nal Zip drives in its machines.

Fast rival

Playing the computer industry ver-
sion of one-upmanship, lomega rival
SyQuest Technology has just released
the EZ135 drive, a model that com-
petes with the Zip and boasts some
performanece advantages. Based on
nonflexible Winchester hard-disk
technology, the EZ135 uses 1356MB

disks. It claims an average seek time
of 13.5 milliseconds and a sustained
transfer rate ranging from 1.4MB to
ZAME per second.

Like the Zip, the EZ135 is priced to
sell: An internal model that plugs into
a computer’s IDE port is $200, and an
external SCSI version sells for
around $240, The 135MB disks sell
for $20 apiece.

Office to home

The flexibility of the EZ135 can make
for some interesting applications,
says Ron Brown, SyQuest's vice pres-
ident of corporate marketing. Busi-
nesspeople who have a program they
use both at home and at the office
don't have to worry about eopying
data files back and forth from one
l:nmguter to the other. Instead, they
can buy an EZ135 drive for both ma-
chines, put the program and its re-
lated files on the same disk and just
carry the disk back and forth between
the two machines.

Though 135MB on a disk the size of
today's floppy seems like a lot, consid-
er lomega's next step. The company
says its forthcoming Jaz drive will fit
1070MB of data on the same real es-
tate. Using a nonflexible hard disk,
the Jaz drive will be priced at 3500 for
an internal version and $600 for an ex-
ternal one, with a disk included with
each. Additional hard disks will cost
$120 apiece.

More capacity

Meanwhile, tape eapacity isn't stand-
ing still either as 3M builds on the
technology (dubbed “Travan™) that's
at the heart of its new 400ME QIC
tapes. By the end of this year, 3M is
planning to bring out tapes storing up
to 1.6GB of uncom data. Next
year, the goal is 4GB of data.

And if 3M has its way, tape drives
won't be limited to file backups,
either. Earlier this year, the company
said it was working with PGSoft, a
California-based com , to develop
software to make its gﬁ: and Travan
tapes speedier. Such software, 3M
hopes, will make it possible for tapes
to record, retrieve and play back au-
dia, video and other multimedia files,
as if the tape were a diskette.

If you believe you eouldn't possibly
need a tape that holds 4GB of data, or
even a disk that holds 1GB, think
again. When this reporter bought a
computer in 1992, 1 chose one with an
BOMB hard drive, thinking that even
130MB was a waste of money. Know-
ing that, one might think that my
current 1GB hard drive would last a
lifetime. But after six months of use,
it's half full. My new maxim is that if
the data is worth holding onto, it's
waorth backing up. ™
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game consoles could do in the past.

Much of what Mwave and Gambit
do now in conjunction with Pentium
chips will be done singlehandedly in
the future by Intel's next-generation
microprocessor, code-named the PG,
According to Intel, this new chip has
the kind of speed needed to perform
speech-recognition and render com-
plex 3D graphics.

The PG gets its legs from a process
called Dynamic Execution—the chip
actually predicts what a program is
going to ask it to do, and does so be-
fore it's asked. For now, the P6 is
found only in high-level industrial
computers—but by this time next
year there will be enough 32-bit soft-
ware available to make it worthwhile
for home PCs. In fact, it doesn't work
with 16-bit software at all.

More control
Windows 95 is already leading to ad-
vances in other products. You can
thank Win95 for the GrIP (Gravis In-
terface Protocol), as in GrIP Multi-
Port from peripherals-maker Ad-
vaneed Gravis. It's a breakout box
that accommodates four digital joy-
sticks, or controllers, all with multi-
ple-function buttons and operating in
multiple axes.

Until now, the PC game-port stand-
ard has limited play to two controls

with two buttons and motion only in
the X and Y axes. The analog system
was slow, too, resulting in a 12% to
15% performance loss on most games.
Also, joysticks and controller pads
had to be recalibrated manually for
different games. With the GrIP digi-
tal system and Windows 95, there’s no
sacrifice in game speed, and calibra-
tion is Plug And Play automatic. With
gix degrees of freedom in movement
and 2-way, digital communication for
tactile feedback, virtual reality is vir-
tually a cinch on the PC.

Video editing by computer is virtu-
ally a done deal, too—another thing
that used to be handled only by dedi-
cated black boxes. There's lots of add-
on hardware and software that will let
camcorder owners edit their home
movies on a PC, but the new Multime-
dia Star line introduced in Germany
by Siemens has everything built in
and hints at a new direction for PCs.

Besides an extensive array of
audio/video jacks on the PC's front
panel, Siemens’ FD206 comes loaded
with video-editing hardware and soft-
ware. This includes a second hard-
disk drive, for copying memory-
hungry raw video.

Once recorded digitally, the signal-
processing software lets the operator
edit, rearrange the order of scenes,
add special effects and otherwise em-

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

Chef'sChoice’
professional
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For a store near you call Edgecraft Corp.. 800-342-3255 Edgecraft

Wiarld Leader in Cuating Edge ll:rmlm

bellish the movie—all in the digit:
domain to preserve image qualit;
When the job is done, you simply cops
the finished product to a VCR. No o
offers such a VCR in the United
States yet, but you could assembl:
your own. There are plenty of editing
boards, which provide the neede
audio/video jacks. And there’s plent;
of space for a second hard drive is
minitower PCs such as Hewlett
Packard’s Pavilion series. And whers
space is a concern, consider Packard
Bell's new oddly styled desktop P{
which has bays to spare and is shaped
to tuck away in a corner.

Window to tomorrow
What's next? Well, if PC-controlle
desktop video sounds good, how abou
a video desktop that controls P(:
It's called the Modula-E xecutiv:
($3500), the brainchild of a Frenc:
company named Source Develop
ment, and sold in the United States b
Source Innovation (310-988-6574).

This particular innovation combine:
PC input and output devices on what’
basically a 27 x 19-in. electronic dest
blotter. The keyboard and a flat LI
color monitor are embedded, anc
since the monitor is touch-sensitive
your finger does the work of a mouse
A loudspeaker and a microphone has
dle speakerphone, dictation-recording
and general audio chores. No, the
computer, memory and disk drive:

i]l:\:u.ult, in—not yet, anyway. But s
2 -way infrared link communicate:
with a PC up to 5 ft. away.

If this sounds like a shorteoming,
don't sweat it. You could be wearing
your next computer.

You'll be wearing it very soon i
you're in the Army, Navy or any o
several service industries now using
InterVision's System Six. A 3.3-pound
PC hitches to your belt like a canteen
You'll have to get used to a hard hat
though, because that's where the
LCD monitor, headphones and micro-
phone mount.

The microphone facilitates speech-
activation or 2-way communications
Though the monitor is smaller than &
inch diagonally, it simulates the image
of a 17-in. TV to the nearby eye. When
the eye is not focusing on the image. 1
can see right through the monitor.

System Six starts at $8000, but
prices tend to go down in the PC busi-
ness. With the addition of a miere-
phone, such a video visor could be the
front end of a wallet-pocket PC with
folding keyboard and credit-card-size
flash memory devices. You can open
Windows by voice today, but tomor-
row? Don't blink. There's so much go-
ing on in eye-control technology that
yvou'll probably just look at an icon to
hop on the Internet. 2]
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One-Two Punch For Prostate
Problems And Prevention

Jay N. Gordon, M.D.,
an ABC-TV medical
comespondent and
one of the leading
ph&ﬂcimhm

said, “Europaan
resaarch has shown
that Pymouxin allevi- {mf::mhy
ales prostate prob- mar:::
lems in many men
L and appears o have
mmm Befors you consider surgery or
prescription drugs with all of their possibla
drawbacks, | think you should try Pymaxin,®

Sidney L. Snow,
M.D., a Urologist
says, “An

European scientists have discovered an ingredient in the
berries of the palmetto palm (Serenoa serrulata) and an
extract from the bark of an African evergreen tree (Pygeum
dftricanum), are exceptionally effective in treating prostate
disorders as well as helping prevent this awful disease.

The testing of these substances has been intense. Double-
blind placebo-controlled tests were conducted by 38 of
Europe’s most prominent medical scientists at 13 hospitals,
3 universities and 4 research facilities.

Up To 88% Relieved!

Results show that Pygeum by itself was effective in as high
as 665 of the cases. Extensive testing of Serenoa at other lab-
oratories in Europe found that up to 88% of the patients found
significant relief.

American doctors who have tested the combination of
Pygeum and Serenoa say that it is not only the best remedy
they've found, but regular use of this plant formula should
prevent prostate problems.

Prescribe For 81% of Patients

In the last year, doctors in France prescribed this formula
to over 81% of patients with prostate disorders. Formerly it
was available only through medical doctors in the United
States, but now no prescription is required.

The major cause of prostate problems is a malfunction in
the hormonal system which introduces an unnatural hormone
into the body. This hormone cause the cells of the prostate to
multiply, thereby squeezing the urinary tract.

Dr. G. Champault reported in the British Journal of
Clinical Pharmacology that Serenoa inhibits the production
of the offending hormone. Other tests indicate the Pygeum
does the same.

Dr. Alan Gaby reported in the Townsend Letter For
Daoctors that double-blind tests show these substances caused
the urine flow and ability to empty the bladder to double. All
the pain, difficulty urinating, uncontrollable wetting and sex-
ual problems are a result of the restricted urine flow.

A company in the United States, S & G Laboratories has
made the combination of Pygeum and Serenoa available in a
pill called Pymoxin. It's not in the stores yet, but you can
order it by phone or mail.

Here's What Some Users Say:

“The doctors wanted to perform surgery on me, but now
Pymoxin has virtually eliminated all the problems I was hav-
ing. You saved me a lot of pain and a big medical bill.
Thanks.” —Mr. D. Goris, Hawaii.

“I was taking a prescription drug and nothing improved. |
stopped it and started taking Pymoxin. In just 8 days, | had
my first undisturbed night of sleep and began wrinating nor-
mally." —Mr. T. Szilas, Califomia.

“The second day after taking Pymoxin, the pain and throb-
bing declined and urination became easier. After further use,
everything got better and better, plus | became a man again
(sexually). I can't thank you enough” —Mr. W. Simms,
Virginia.

“In just 14 days of taking Pymoxin, I can sincerely tell you
that the difference is literally astonishing. I've stopped
waking up at night, and the discomfort is gone”
—Mr. M. Zamacona, New York.

Try Pymoxin FREE For 21 Days!

And you’'ll save 25% to 55% for a limited time on this
introductory offer. If you are not pleased, just return the
unused portion within 30 days for a full refund. A 30-day sup-
ply is regularly $39.95, now $29.95; 60-day supply, reg.
$69.95, now $49095; 120-day supply, reg. $129.95, now
$89.95; and 180-day supply, reg. $149.95, now $109.95.

Call toll-free anytime, 1-800-406-1307, ask for Ext. SG106,
or mail your order to: S & G Labs, 892 E. William Street,
Dept. SG106, Carson City, NV 89701. Add $4.00 for shipping
and handling.

ATTENTION DOCTORS: The research data that sub-
stantiates the effects of this formula is available to all
licensed medical professionals. Just send the request on
your letterhead. It will be sent to you by return mail at
no charge.
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Vhat A Great Stocking Stuffer!!

fin one of Twe NEW and NEVER registered
993 Camaro Indy 500 Pace Cars! We will be
ving away #323 & #502 of just 645 cars
ver built. Sponsored by: The North
indenhurst Volunteer Fire Dept., P.O.
ox 515, Lindenhurst, NY 11757. Tickets
3id in books of 10 for $20 per book. Drawing
n or about 2/15/96. Please send check or
1.O. & Self Add., Stamped Envl. no later than
/1/96 to be eligible. Please include your
hone number 516-226-4730

CONVERTERS &
DESCRAMBI.ERS

CALL TODAY FOR YOUR
FREE CATALOG!
1-800-643-4258
SHOW 'I'IHE INC.

543 M. 98th Street, Ste. mn““l
oo - uunn-t:-r-

] 1.800-843-8275

Storage * Shop = Office = Etc.

Factory-Direct * Pre-Packaged
STEEL-FRAME Buildings

PRICE SLASH

Limited Offer Save THI]US
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Miles Homes wants to help you
achieve the dream of home
ownership. With our exclusive
MilesPlan™ program, we offer:

* financing ol vour Miles home
materials with no down payment

® Build it Yoursslf and
Sava

You get: #1 Grade steel Frames & Endwalls;
high-strength Sheeting, deluxe Trim package;
simple, step-by-step Assembly Directions|

LIMITED-TIME BARGAINS (Call for others)
27 X 36' - VALUE $8,061 - NOW $4,134
34 X 48 - VALUE $12,630 - NOW $6,468
#2 X 60" - VALUE $17,940 - NOW $8,198
48 X 72" - VALUE $26,150 - NOW $13,398

. ug 1o 9% hnanrm%lnn a site of your
pice-nearly anywhere in the nation

* interest-only payments while you
build

+ guaranieed permanent financing to
Eua lified bIII‘Tl::ﬁ .

The Miles owner-involved home building
program allows you to choose your level of
involvement in the home building process

For more information, contact
Miles Homes roday!

MILES HOMES
1-800-343-2884

© 1999 Miles Homes Serviors, Ine

(Fax 612-544-1835)
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Amaie
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Friends
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— W W, Monigemery Av NoJGSF, Rockville Md 20850 __

SAWMILL *3795

FREE INFORMATION
Silvacrah Sawmifls
80 Curtwright De

Unit 3
Amnerst NY. 1421

1-800-661-T746

Celebrate July 4th & All Events

CARBIDE CANNON

BIG BANG! 5119 9%

Muarmmaotl O i shisd
with terrific BANG! Have
s bang-up me ab spocisl
evenis. Uses powdened
carbide ammo. Humndreds
of ikomn for few cenmta. All metsl construction with larpe,
rugped casi-iron wheels, Machimed brass mechaniiom for casy
loading snd firimg. Asthentic twm-of-century design, Hand-
some decor when mof in use. Made in USA o las a lifetime
Availshle in 3 szes: 7 cannon, #0995 postpaid; 1T cannon,
L8995 postpaid; 15" cannon (uwsn bere) with mpid finng sl
sutomatic loading, $119.9% posipald. The larper ihe cannon
the lowder the bang’ Carbide ammao, sbout 100 shots, $6.00;
3 packs for 31500, Scod check, momey order or call, Visa,
MasierCard accepled by mail or phone. Give card namber &
expuration. Money-back pusmneee . Serd for FREE CATALDCG!
The Comestops o, Inc., Depl PW, PO Box 805, Rethisbem, P4 18016

w+ Call 1-800-987-BANG (2264) ++
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Metal Books

iscover hundreds
al manuals, industrial
handbooks, paper-
backs. reprints. and pri-
vately pubilished papers g
an ifusual metal worlk-
ing subjecis ranging
from melting metal o
building machine tnols, 9
and from electroplating
to blacksmithing

Yol see instanily why this is the most resnarkable
mailorder bookstore ever! You don’t know what you've
been missing! We probably have just the metal working
hiow-to Information you'se been secking for yemrs!

, Build a Lathe!

Bulld o pre
eision lathe for
feas than 850
withoul power
tools or other pre-
cislan  instru
ments! '8 trisel

. Buidld a precision
shaper, milling machine, drill press, rotary table and
indexing head, & abeet metal brake, and more! Build a
one lung engine! Buid & two cylinder Stirling engine!
Make your own drill hits, taps, dies, reamers, end mills
and much more. Discover a centuries-old handbook on
mirring and kw tech methods ol smell
ing metall Be an imventor! Get a
patent! Thermit! Build a power
hacksaw? Learn to be an expert
machinist from reprints of the
hesi machine shop books ever pub
lished

Meilt Metal!

Lemrn how vou can tum an ald
}H.Il and blower o & powerful
urnace thal can mell aluminum
chns and scrap, pot metal |
and brass. We bullt one for
pboui 810! Uses grocery
siore charenal! Pour custom
castings! Build a fumace ta
mellt casi ron! DNiscover
books on sand casting
pattenmaking. casting of
decoritive itema. and mare!

Work won with a forge |1m1
anvil! With a jrarer hamamer|
Build a bader! A band saw! Chs-
oover reprinits of old iool catn-
Iogs! And moch. much more!
Every ook is guarantesd (o e
Y of the highest quality! This is
NOT a book club. You're free to
pich and choose only the very
heesi books from the best publlsh-
era with no obligation. You Kt high
epaality books, fakr prices st ser
wice, and honest dealing

New TRIMMER
ON WHEELS!

r——
TRIMS far easier than hand-held
tnimmers, because the wheels carry
the weight. Plus, MOWS whole
lawns, waist-high grass and weeds,
even rough, rocky aneas that would
destroy any ondinary mower! For
FREE CATALOW: and VIDEO,
prices and “Off-Season” Savings
now in effect, call TOLL FREE

(800 s9-339y

O send vour naume
and address w

DR* TRIMMER/
MOWER, Dept. 885
PL3, Box 59, Femy Road
Charlotie, VT 05445

§ VB LHF

o= i i =]
[Ph(613) 4751771
Fﬂlﬂﬂn[q‘ Working Steam Models!”
Far Ghristmas

iving! Over 100 Differeny
models. Tractors, Trains, Cars, Trucks, Marine,
51&!mn3r'; Engmes Hollers, Fire Engines &
Accessaries. Stunning, Iaruu 34 page colored
Catalog $6.95 Refundable with ordar
SALES = PARTS = SERVICE

Order Toll-Free 1-800-481-1353

Yesteryear Toys & Books, Inc.
Dapt. PF Bax 537, Almandria Bay, NY 13607

BUILD A BETTER BUILDING
W N -~ . ] " -

GUARANTEED LOWEST PRICES

FACTORY DIRECT 1-800-668-5421
= Sizes 500-20, h.

Big (atalog!
Write!

Write for vour copy of the latesi
jamn-paciied edition ¢ ?lJ.II':’:L..I.:‘. n Rulg
Metalworking Books catalog. Send
BLO0D in US & Canada mnd &4 00
lereign alrmadl Write today for a
catadog and order the books you
need while they're sifll available
Wrile tosday!

- .

quﬂﬂm BOOKS

| Box 538-FMR, Bradley IL60915 |

Send a copy of your lates! jum-packed I
catalng A dollar is enclosed
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*LOWEST PRICE & SUPERIOA PRODUCT GUARIN
*FRIENDLY COURTEOUS SERVICE. WE'RE PRO'S

visuaL Il e

COMMUNICATIONS INC.
FOR ORDERS 1-800-GO-CABLE

CATALDG & TECH. SUPPORT M7-820-0083 EST. 1077

CAEBLE
IDIRECT

CONVERTERS * FILTERS

DESCRAMBLERS

FREE Cable TV Catalog.

SAVE 5100'S - EVEN 51000'S
on premium CABLE TV EQUIPMENT.

MODERN ELECTRONICS
1-800-906-6bb4

2125 5. 156TH CIRCLE » OMAHA, NE 68130

VIDEO GAME RECORDERS

They'rs avalable. Thay'rs chaap. They'm sasy-io-uss
FJPER*HH‘I‘ GEMESIS, CD, PC, nm-nhnﬂl

THE IRONHEART*

Blparerewiie Wi O of Bl lwoashar
A& 1AB0 s ATYLED HERLE Y. OAVIDSOMN® F I WiDE CLIDE®
MEPLICA "KIT" BIKL (¥tesd o 517,500 U5, mSen « oot
P o et R ¢ P e T H Ay — Wl S e
Trem i Wy Weass Lo T Al it e P L
rmciery Pree §77 900 Complee. PR ER-EPE - A N -
ot Prie Par e B inc: = 00T W | oere o) + i 90 S0

LOCK COURSE....
Low cosi' Topics inchste: LOCK ENING
SECRETS, EMERGENCY ENTRY PROCE
DURES, MAKING LOCKSMITHING TOOLS AMD
MORE! FREE INFORMATION |

TOWER
P.O. Box 131
Cookeville, TH 38503

PLAZAC SALES INC

Cahle TV Converien Flus Panasonic, Sclentiic
Atbng, Jerrold, Pioneer and more. Professianal
Service, Good Prices. One Year Warranty - Ship
00 Any one Il'npl'ﬂ.nﬁl thef of service will be
declined mles. So ew [emeymles Dealen

Wamed:  pAZAC SALFS INC.
1-800-A-WIRE-4-U (1-800-294-7348)

FREE PH.D

ACCREDITED DEGREES
MINISTERIAL LICENSE
PROFESSIONAL DIPLOMAS
Psychic = Hypnosis « Counsealing » &
Rush Name & .Idmrsl To
IPULC. » BOX 276265 PM » SACRAMENTL

More!

Discover How to Howver
Compreharidve o hoen Pk
111 U 515 formagn | Refusrerhoa
Ferix. Visa MosterCord
Dacdarabiprs Pesiloble

| nmtrzﬂc. Hovercraft, Inc.

wmeme H Degr 9 Teew e W 00 4RO
01 o, &1 ”,‘-l. T e el (e

T w.-\. 1
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WUUVW NnNkeAl

* Never be cold again!
* 20 year warranty
® Heals entire home
& Wood, Wood-oll,
Wood-gas models
* Forced Air or
Hot Wuler furnaces
* Uses 1/2 the wood as other brunds
Call or write for factory direct catulog

Charmaster:

230TA HIGHWAY 2 WEST
GRAND AAPIDS, MINNESOTA 55744
218/326-67B6 or 218/126-2636

PEPPER SPRAY FOUNTAIN PENS
Eatistmction

= FREE__%

-*El-"‘ Send Chscx o

=" Monay Order io
"I\\“H .l.l.'l.fFlﬂ'l'll
302 Toyon Ave
800) 4TT-B123 Sufte F-121

VISA * MASTERCARD * DISCOVER San Juu CA 85127

s '.I'-'k' o

**CABLE T.V_ **
DESCRAMBLERS

LOWEST PRICES!!!!
CFS ELECTRONICS
1-800-995-1719

Murbving: S Imlum & Unlimited

alie, i,
b ves mreees  Hot Water
o T
I..._._,.|_ When & Ve pow W 1
e Sl T gl 1) Y e, 8 1 g
Ly 1 emstd] | 20 o 2200V
Puint «d-in W n-ima
s il Shwomey Dims or Fascsi
ey fan Py sl 0 Frgde
L oy & Cew Vowr Fors Oomrmese
¥ O s ], B, L 1TTE
Call B & A (@ 18004365109 §

5
Wi vissercerd, Discower, Atscrcas Fapresi, CU0, Sdosey Cniler. Clisel

O KARTS

AN I-A-IﬂS. HWEE
ALL TEAMAN
TREHNES + BT P'-lHTE

ﬁmuiumu- -
v e T
-.-.-..-.-.l.u-.—-
LT e TN

KART WORL

- Sy

[ [P STTON

s [Adan Feids
Sy Party Sunmy +

Tha Weathes Monior 1 siaie-af-the-art

mokes
waather echnology affordable enough fof home and
hobty usel Prowides all the leatures of a prolessionil-
guality weather station al a fracthon of ha cost

FEATURES INCLUDE:

= Insiche & * Inside = [nstant Metric
Outside Temps  Humidity Conversion:

= Wind Speed = Wind Chill * Dutside Hum
& Dhrection ® Alarms & Dew Point

= Barometer = Highs & Lows Option '

# Time & Date l-ﬂ__],||'|1.|||f]P|l|’_|d‘| ' :ﬂﬂﬂ‘e‘”r

1-800-678-3669

MAF T o bo 5230 pomn. Facilic Tirre = PRIBAI
FAX 1-510-670-0589 » BT and VIS
Chvee- year woartanty * 3-day money-baCk guarantee

Davis INSTRUMENTS

1468 Dinbla Ave., Bxyward, CA MHI

¥ | an WENTOR AVE PAINESWILLE OHID 44077

(31 AN

< INGEHS IVocaLs

L Ld .. 111
-Hnu Info ﬂ[p-l:ﬂ?!lﬂ! Eni'r
‘hen You Wanl Semething Beller Than Karaoke!

Hauidd 1 Yourssll

L Backhoes « Send For
Free Brochure

g 0 st Bnd ure ) pou
ey pcsywrd < Safl propeilsd
= M PremtPurerg © T fow e
o i B 000 i Dl + Distagn &
i rewr B yuary * J-piant FAcr

@Fn.u-n Oupt. P - Dulville, V. o v H-01-PLANS
URVEILLANC

s A COUNTERSURVEILLANCE Electronic Devices e

Hidden Video Camerm = Elecironic Kits - Vioice Changern
Bug and Phone Tap Detectors + Shabgun Mics » Micra Recondem
+ Yahicis Tracking » Locksmithireg « AND BORE!
pone Fecorgwes - Sdensy Taoes §f 08 A
o RO S A :':l"tn':.:'-'r §125.00
SEY  FORCATALOG SEND 35.00 TO_FP ::I Baa 37,
OLTLETY Buftaio, NY H4Z34 [T1E) 851-3476 - (T1H) #5-8860

el

POPULAR MECHANICS = DECEMEER 1995

&t Saye on cable rental fees!

» CABLE TV
3 DESCRAMBLERS

WE'LL BEAT
ANY PRICE

COMPATABLE REPLACEMENTS

FOR MOST MAJOR SYSTEMS
» 24 HOUR SHIPMENTS!

« 30 DAY MONEY BACK GUARANTEE!
* QUANTITY DISCOUNTS!

%
t
% MASTER CARD / AMEX / VISA / C.0.0.
#
¢
ﬁ
»
‘E

Hﬂ#ﬂ#ﬁﬂm-

ﬁfﬂéﬁt&ﬁtﬂn

29

Have make and model number of
equipment used in your area ready,

CALL TOLL-FREE
1-800-284-8432
CABLE WAREHOUSE

I801T West Oukband Park Biwl Seee 15, Semrme, FL JIKSI

NO FLORIDA SALES

Anyone iImplying theft of service
will ba denied assistance.

ALL SHIPPING & HANDLING FEES
AT CUSTOMER'S EXPENSE

AN A A N

i 2

Rarem

A COLD WAR TESTAMENT
This clock was standard (ssua on soviet nuclear
aftack subs. The twelve jewel movemen! & six
pound waigh! are proof of the Russian mania for
rugged top quality. Gaskst sealed & housad in o
waterprool aluminum alloy case with fine chroma
trim. Good looking lame dial displays a double luks
anchor, silhouatie of 8 sub conning tower, & large
rod star. The sphng wind mechanism & ingenious
hatch cover ufilize the same key. Hir is iving prool
that times have changed. A bona fide showpiace
Casa diamater; 8°, dial: °, sight day twalve-jewel
movament. Unused, nevel commissionad Soviel
sub clock in top working condihon comas with: aasy
wall mounting plate, cerificate, waranty. Be ad-
vised-this is a real find, Wa don't have many (o sal
Order R-SUB 580.00, add 57.50 shipping.

3 for 362.00 each ($186.00) and §10.00 shipping

MC/Visa Order Toll Free 1-800-821-5157

CALLER I-D BLOCKER

Stop
Caller 1-1»

Caller I-D is a dead give away who YOU are
Every telephone call you make ingtantly fllashes
YOUR name and YOUR phone numbet down ling
to the recening party withoul your parmission of
knowlsdga. You can stop this with 1-D BLOCKER
I-D Blocker makes all YOUR phone calls
anonymous. One unil covers all phones on a single
line including extensions. Even has unblock
feature. lets your nama and number go through
when YOU want. Small, easy 1o instal

Order #BLOCK, $40.00 and 55.00 shipping.

Universal Remote
TV, VCR, CABLE

Blast That
Program Outa
Your Facel
Universal remola
works with all your
equipmen]. Shod! o changs
channels. Take deadly aim on
commancials or Oprah

il your ramoles, full

25 button kaey pad

Repla
tuncts

Pra-programmed (o operate over 200
brands Pul yaur tnigger linger 1o work
its fun! Biack, maasures 10° x 7" Guaranisad

Order #GUN 540.00 and 55.00 shipping

Order by mail frem: DutchGuard, Dept PM
PO Box 411687, Kansas City, MO 64141

MC/Visa Order Toll Free 1-B00-821-5157

127



Why the new ULTIMETER 2000 is | /7 N\, WASTING MONEY
The world’s best _ RSO NRAT. o
home weather __~ COLD & WIND

station

Features superbly accurate;
& harometnc pressure ® 3-hr, pres-
sure change ® indoorfoutdoor hu-
dity* = d 1" & wind
TPII: _-Ij'f,_h[ﬁ_-n::. Emn:;:ur .lnl.:‘lut- i Easiest assembly of any shelter. No power tools
door lemperature & wind chill ) JUST BOLT TOGETHER

) temperature ® rainfall®. 1 -ﬂﬂﬂ-ﬂ'ﬂ 1 -373“

Instant ac- T ST [ T ==
cess [o; @ cur-
rent values &
today’s highs
and lows @ yes-
terday’s highs
and lows ® long
term highs and
lows & fime/
date for all highs/lows ® min totals® for woday,
yesterday and long term @ alarms, and much
mare. Over 100 values in all!

Versatile 4 mode senal port makes if casy
to record data sutomatically or monitor values
remofely by phone, modem or radio link.

Patented design makes this complete
weather moritanng system easy 1o install and

H.mplulln u l-c}lnfurm.lm e, educational, and fun Call or Write for Our FREE
The ULTIMETER 2000 vitlue, 100—
4'1111‘1:. 5379 +shp'p | 'ﬂptl::rul:IE::;Lm L.:::Idl'lul l ~ son-szs -2828
1-800-USA-PEET
or 908-531-4615  FAX: 908-517-0669 ENERGY ARSENAL
E Y P.O. Box 2792 .
lvyland, PA 18917 I

T fb NI P
* hata Ml COWER - Un RATED

* PAOTECTS FR0M Wikl Shw Bl
AP & ThOEE LITTLE CRiTTING
w3 vk waBRANTY

= J0-Day MOMEY BACH GUARANTER
o ELAWSMAD SOES

.....

LrpmecThoten wiCaimon Dacies|
ARoicres Sohanced wOranty
| Yeor Womanky on ol peoouch

Call e cably profvionsls!

rect Cornds

1-800-379-3976

1 308-512M Doris Ave., Dicean, NI 07712

lar ik Year B 1 Pags Brow,

CABLE TV DESCRAMBLERS lssc iy

nowy D (410pR36-8a4 TN/

JERAOLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, PANASONIC

* ONE YEAR WARRANTY ON ALL PropucTs IN WRITING !

Now, you can maks | @ in time for Holiday Giving

fong disiance phorne | & Wal use your own photo
% Buy 2 save 10% on seconp uniT. caila af the same fow | @ Greai gif idea for the business
rate &t lﬂj-'ﬂ“ﬂ: % persan, iraveied or Etuden]
9 Easy 70 INSTALL INSTRUCTIONS WITH EVERY ORDER. Abiing for chanpe! | CARTWRIGHT ENTERPRISES
CALL NOWT 222 Fashion Lane #7103,
sk FrienoLY, courTEOUS SERVICE. |Tryseeszes | Tumtn.CAG28%0

WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A
30-DAay No-Risk TriaL PeriobD.
‘&ZI.'RONICS

?51‘4 W. Dodge Rd. #334
Omaha, NE 68114

EnFERENC L MEETED =
1IH|I.T L AR 'h.""":l.

L]
[ NHTERMET: HTTP.Y BHER T Ol -
B farnd Lusgl CoprillafCaninpto oo cx B
i',wcmxuw1im -
ad s W Diegd -7 -
--II----.I-III.

1oo% Financing
vailable
$1oo SAVINGS!

FOR A FREE CATALOG OR TO PLACE AN ORDER CALL:

1-800-729-1776 [ ==

1-800-411-9811




Do It Yourselt Systems Now

Availoblel
4'x6’ System
" Compiets
Ty L e

* Circulates Alr
CALL TODAY FOR FREE COLOR CATALOG
1-800-766-1058

11720 U.S. 19 Port Aichey, FL 34868

NEW Product
Universal Cable
NO Converter Box Necessary

e;f,«’ Waorks With AllSystems HIE

TG Call 1-800-664-6999

Announcement

'V Descrambler

“Tankiess Gas Hot Water Heater

ai Myson _We're always in Hot Water!

"WE DARE YOU.

Fana t5ub i Mlli?-t!l
il i’ Wl bramtng oe tem
i werr Tale yor brishas bet

"o find & mors iranep S |

rr.'r mﬁ:\:).mum
[ r:-rwrm-'mnnr.-

CABLE TV DESGRAMBLERS

& Quantity Discounts * 24 Hour Shipping
* Save Money. Don't Rent
NOBODY BEATS OUR PRICE
Call Us Last For Best Price
1-800-67 7-0321
Amyone imphying theft of sarvice will ba denied service
VIDED CONMECTIONS, INC - NO FLORIDA SALES

60'x100'X10’
$13,981

Bl 1 pourssll and save MIENEY 1000 sirss, sl bol-togetter ALL
STEEL BUNLDONGS. Call teday for & price fuits and a brachusme

HERITAGE BUILDING SYSTEMS
800-643-5555

CABLE TV

DESCRAMBLERS
BrySafe

DEALERS WANTED

EARN EI ﬂM Sﬂ'

WER-COD
Flease have Madel nomber gsed In you

1- Bﬂll 535 1843 2572,

CNC Concepts Inc
Box 49503-PM  Mpis, MN 55448

POPULAR MECHANICS ®» DECEMBER 1995

Revolutionary File Makes

» 3 Powerful Files in O
* 100%

Diamond Abrasives File &
» Unique Magnalok * Magnetic Holder
* Also the Ultimate Sharp&mng Stone!

| Diamaond File Set 420

Available at most Sears (llem #31324), participating
ACEs, TrueValue®, and other fine hardware stores.

Coarse. Medium & Ultrafine!
ohape Anything!

For a slore near you: |
(800) 342-3255

Piants panding  © EggeCrat 1563

BEST PRICES for.
Panasonic, Ploneer, Jemold, Zeniih and More Brands...

CALL FOR FREE CATALOGUE

CTOLEZONE

GE T HOOKE l" UP“' with the best

Engineg, Chassis, and Performance
_SOFTWARE PACKAGE

Aw Now, Ml ow, oo r.*Hll.'lr.‘m."r

oClamne Iegu e ﬂ & ﬂ M fa,
! ! 4 piapsed e, 30 grapivs
Aoy comp, EpEeds N QNGTS. CAm. FGERF EOE

q--..rm
u.L-..-

1(800)828-5467

HAVE YOUR CREDIT CARD READY

Faged Line tnokusivhss. inc. (D 1 P95-88 (815 FTRA000

T HIGHTY MITE

TRANSPOATABLE SAWMILLS

“Quality the World Has Known Since 1966 "

Get more finished lumber oul of your logs
like people have beén dping in Over
60 counltries for 29 years.

CONTACT YOUR NEAREST DEALER:
Chile. Fiji, Africa, Singapore, Russia or
the factory in Portland. OR (503) 288-5923

“lBHTY MITE PO amzmz;r'
Dept. *
Portland, OR Ei'?"f‘ﬂ

DESCRAMBLERS:

» Naovavision 5600, 5700, 5800
5-ot @ $195.00 ea.

= M-80
10-lot & 549.00 ea.

» TNT Digital Dynamite
10-lot @ 545.00 ea.

= PIO TRIPLE-MODE Add On
10-lot @ $55.00 ea.

CALL FOR MANY OTHER
POPULAR MODELS!!

ALL EQUIPMENT AVAILABLE IN STOCKI
FAST DELIVERIES! WE SHIP WITHIN 24 HOUR!
30 DAY GUARANTEE / | YEAR WARRANTY

==K -
1-800-818-2282

8 am. to 5 p.m. ST, Monday - Friday

Mo

DISTRIBUTORS, INC.

13 5, Randall Aoad #507, Algonguin, IL 60102

MCTTE Conmmmee an Descramisen muit be uied scconeng i The Fed
i Teevrson [oniumer Protecton #nd (omprtsor A1 i

NO ILLINOIS ORDERS ACCEPTED




Make and Sell Your

Own Ornamental (Q-)

CD'-“:TEIE ltems! ""d'vmr'l"-"

Book about Aluminum Moids
including over 425 designs,
prices and production trade
sacrats from the world's
largast mold manufacturar

; CONCRETE MACHINERY CO. INC
Owning your cable

equipment saves vou the
high cost of monthly rental
charges and mves you

complete control of your TV,

We have the Best in
CONVERTERS

and
DESCRAMBLERS

PALMGREN

Everquest* Panasonic*Jerrold*Zenithe* Pioneer CABLE T.V. EQUIPMENT

Tocome*0ak Eagle* Hamlin*Scientific Atlanta

1 800 624-1150

'l'nlr'n-l Pay H:-:_Jl'l Rental Feas?

Faplscamants for o modess. 80 dmy uncon-
ditional money beck guaramss Low Prices
Shig within M hours. SSAE lor frew cmmiog
Vs MC. COD. Let our snperiencs worn hor

™ 1-800-243-3967
: SEYLINE BYSTEME INC.

MDD dimls— 2

PMM;LNM 875 S. 72nd St. * Omaha, NE 68114 ﬂ

® JERROLD, STARCOE, PAHASONIC, TENITH, PIDNEER, BCRENTIFIC ATLANTA, HAMLIN, gl TULDE are @l iegisiersd

'_.-ﬁ:l“*—-hr-_ﬂﬂ;-““! i_mp:p:-m ““;-”-m_hdl: “WOW TD CHANGE NU:. '!l.l.ttll.mﬂi“'r'l["-‘
Torpn T e #iw

il Foamme
PO BO0X 2841 -FORTLANOD OR 37208
I-B0D-GBB-2066 - |-BOD-GE4-2848 iws
COmM

? u Can Drill Your | PR X I
* Own Water Well

-l Since 1962, thousands of happy

gardeners and homeowners EAHH smn Slﬂﬂﬂ Hn PH"‘F" PER Hﬂuﬁ

| arcund the world have discovered

the Hydra-Drill™ secret. They | == o g g Do AL B
drilled their own wells and their “Camplets Startup Kit in e

gardens prove it! You can, ‘:MM' {“ﬁ e
oo, Call or write us today I~ Som Mhﬂﬂ:‘;”
and we'll send you a big, .‘Eﬂ,'w&-n# ﬁ
free package of informa- | SiEaS ME. Box 305 Fossn ) M, SE757 LLSA
tion about drilling your
own well with the
Hydra-Drill™

Train for exciting
career opportunities!

Get on a last track lo a new mongy-making
career. IG5 can train you &t home for
2 batter joby in amy of these last-
growing, good-paying helds!
Yiou can even gel a

Speciaiired Azsociale
Diegree at home

through ICS : .':"_-r - - \
1cs
i APEEBSA, 975 Oah Sreed, Scramion, PA 18315 ]
_.orr, res fact ardu-:-l:dxhu:-:-'ll‘mlm'udp 2 home o ;
he caresy | have chosen Mo atéigalion Check One Box Oniyl
ARSOCIATE 1N I-P!ﬁll!l'-'.tl ASIDCIATE I SPECIALITED
UENE T DEGAEE PROGRAMY TECHWOLOGY DEGREE PROGIAME |
fustanes, Managament [ Chvl Enginsarng Technology |1
Aeeoyrding [} Machanical Engmesnng Tech |

FREE 30 Day Triall

MEGA ELECTRONICS
L?'a.r'l L 1 -800-676"6342

fers. Migmi —Finance Opfion  [*) Elecingal Enginessng Tech. |
Bart Wi —MarEing \‘.lphcr _ indussinal Engesening Tech : Ask
1] Sgapind Compiiter Scnoe | Blectrorues Techmobagy H
CAREER DIPLOMA COURSES — | about our
Jigh Sehi CatenmgGourmel Conting [ “How To...
Rt Mechanes | Crenputes Programeming 1 E
Samerprg & Maggeng L1 Personal Compuier Specalst !
Drafing } P R 1 . £
& Congnaning & Feng Ll 'r'lrm:.- Pultirstung & Demagn i EAVE ;1[:.&& s B
WiliseFomesiry Conseration [ Secretary with Comgsier
Mol Offce Assistart ] ;:'.‘f".'l.pl Mutrition ._.: Call Toda hr FREE A The Np‘[tnﬂ'ﬁm'r
Cental (e Assatant WATR Repae | 1 u
D} Oy Ausi 3 TVIAH o ! | Water Well Drilling a
e sin o et wavg | | INformation Pﬂchﬂg
Pogwr E intwrior Ovcoraing |
- . | 1-800-33: 7762
' " F st Min R
bl el J i
) Aot - II.I;-.I.-:‘A..-::;“-.-.. y i ' ---—- ----
uh T ; 2 I1.r.:u I:i'E-Lb.'!l\.. Wi I me mw mu
ij 8 .u:d.- Protesuonal | oexprmatr L] : l mﬁLm
Festiamrd Mgt [ gl R [ YES! Sendthe FREE INFORMATION PACKAGE
Mame Agn l and (ha llestrated guide HOW TO DRILL YOUR OWN I
P ' WATER WELL.,
Al dress gl 0
e
ity Siate Zip ' g rr— Loy =Y . P O

o 1] l
Caytima Ts l

Call mry ylime 24 hours & cu;lr 7 days
a week. DR lqhhl COUPON TODAY!

1-30(}-595 5505 Ex. o111 |




FOr ineg aimouni O1 Mmoncy you opclild Salal yeat e 1
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

SAVE UP TD 45% ] 1'J MONTHLY !a'n'PMHT'U
Buy loctery Dicect: 14X 74 = 70 X 26
L ':H-_'a':’.::::-:: ﬁ of the rising cost of cable TV...

oo 800-888-4606 - 800/334-8475  Call for your free catalog today
Add-on Cable Company

MasterCard - VISA - AMX - COD

00 per hour

POPULAR MECHANICS

SPECIAL CHRISTMAS

oIy  STATE 2P GIFT RATE
Each 12 issue

[ ] Piease include my own subscription at this special Christmas rate.

=TT (1304 | E

initial here
Save over $4.00 on
A Publication of The Hearst Corporation. each gift you give.

Canackarn dre] boregn subscnpoom add §16

Tear along perforation. Fold down gummed flap and mail.
This envelope is already addressed and requires no stamp.

Popular Mechancs 1285 EJ51000

illections of in-
#&n evenis, and
‘“hkf:taciulug!
ake neon signs.
1H;hpow=ff$1
Please send gifta 1o fnators and gen-
build a spot

welder, an elec-

NAME ——— —_— _— fric scooter, &
e I, & Wimshurst

ADDRESS ve radio books

oIy _ — _ =INIE e atalog!
Po ular :Iﬁ'll- of making |
chili, tanning

p MNAME mesteading, sur-
) o g l] R Vacuum form

% Learn lock-

Mechanics

The Do-lt-Yoursell ADDRESS — o sare! Finest col

LETy 1zine that's Eun L,
. i ' e . s calalog! All
- YOl Uiy = — - SINE ap _ #e bizen missing!

1IN aaves
frreign airmas

".,_.‘h]”r'—l, T- 0 l:\"
- - ALOG!
i [TV ]
—— — -1
ADDIRESS — — Bmus

Every efior will be made to start gift subscriphons with l
the January 1996 issue Orders not received in time will CY__ STATE P _ IL 60915
starl with the next ssue — or within 6 1o 9 weeks from #1.00 s enclesed! l
Eﬂeﬂ E:H'i'l'“:r:d"::‘:;L'w’:’;‘;:‘r"'lgswilg‘;: ::-'ﬁ:;"& FREE GIFT CARDS! We wil send you aftractive gift cards so you can [
Weeks before gxpiration, we can provide conltinuous ﬂm::: :;:u:;:wwgﬁnm:?mmf:m::m o i —ey l
service, Offer expires 2/28/96 A T
ﬁ —— J

"“.1.



Owning your cable

equipment saves you the

high cost of monthly rental

charges and gives you

complete control of your TV,

We have the Best in
CONVERTERS

N

M=z BUSINESS REPLY MAIL

ansdbeg - | FIRST-CLASS MAl PERMIT MO 220 RED CWAK 1A

H
i

POSTAGE WILL BE PAID BY ADORESSEE

M S cs

POBOX 7118
RED QAK |1A 51591-4118
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Solve your

E

Egﬁi
i

:

DOOOOO0000 | O
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1
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the easy way,
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Christmas gift problem
and save money, too...

B 1-60 this envelope today!
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UPSCALE CUSTON SERIES STAINLESS

sTEEL HirroH maLy WILL NOT RUST] ©
b

FACTORY DIRECT STARTING AT 519.93
MADE I LSA

CALL QMO NOW! 1-BIM-569-0810

CABLE T.V. DESCRAMBLERS

& BEST PRICES & FRIENDLIEST SERVICE.
" FIRST CALL THEM, THEN CALL US
ALL MAJOR BRANDS AVAILABLE
DEALERS WELCOME

30 Day Ciumrmnbes = 1 W5 WWarrsmry
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800/334-8475

Fai e ainount Or imongy you speiu @adll yeal ol

cable rental, you could own your equipment.
You Now Have A CroicE...

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 rising cost of cable TV...

Call for your free catalog today

MasterCard - VISA - AMx -cop  Add-on Cable Compa“'f

[ Kills Rust Dead!!

ONE EASY STEP CONVERTS RUST INTO
NON RUSTING MAGNETITE AND PREPARES
SURFACE READY TO BE SANDED,
PUTTIED OR PAINTED. GREAT FOR CARS,
BOATS, OUTDOOR FURNITURE. GUTTERS.
APPLIANCES. BRUSH. ROLL OR SPRAY
NON TOXIC*NON FLAMMABLE-EARTH
FRIENDLY-NO FUMES- BONDS TIGHT
WITH ENAMEL, EPOXY, URETHANE.
CLEANS UP WITH SOAP & WATER.
CORROSEAL™ BPECIAL OFFER
510.98 for 31 oz & 83.05 8/H
VIBA /MC 24 hre.

] 800-233-5847

Just in t
for the holldays!

Tell your salesperson you want |}

SANTA'S SPECIAL DELIVERY

and receive
when you purchase a
S8T by December 13,

STARGATE SST

Upgradeable card alot
Volume control ® Parental control
AudiofVideo porta ® Bleep timer

1-800-228-7404 | -

 NU-TEK ELECTRONICS
offers all major brands
of {:ahle TV equipment

FREE SHIPPING |
Stargate §
1995. |

Make *2510°100 per hour

l
STRANGE
BOOKS!

Discover one of the most bizarme collections of in-
crechble plans, lost secrets, forgotten events, and

strange theones ever asembled! Wiite for a catalog!
. Tesl I Leamn how o make necn signs
a rewand motors, get high power from |
auto allernaton and gen- |
e “Ial te“” erators, build a spot
welder, anplec- |
. Hommg! rie scooler, a
working solar cell, a Wimshurst |
@ BNIEI machine, shortwave radio books, |
i crysil sets, Telsa Conl, Jacoh's |
e mdlﬂ! Ladder, Van de Graafi, Maore! Write |
for a catalog!
. wmnwer Sermele o r'r.Jhlr'u_q |
™ mml ! booze, chili, L.!I'Irlll'li.:]
su " hides, homesteading, sur- |
Wi .|| VAT UL ‘.I,II T :
. Hum Hum! pla“”':_ Learn lock-
smithing, calculus, physics. Much more! Finest col |
lection of Tedla books!

Write for Lindsay's Technical Books catalog! All
bsciaibes i'1|:,;':|i'-.l guiality! See whial you've b= Fovis -|I|.l'.'
Send §1.00 (U5 & Canada) or 54.00 foreign asrmall
Catalog ",-'rr||'||n'|-l'1J|'|.1-|1-|I Wirie todav!

-— e —
Llind’s Technical Books
Box 538- "r“l. Hh Bradley Il ht‘lu 1 5

l [;] Serd d Technical Books Catabog! §1.00 '
1 rame |
J s |
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CABLE TV

BLOWOUT

JWN A MACHINE SHOP

b yooue avw o osechining and shop work with
o Smithy 5-in-1 Lathe = Mill = Drill

FIX IT
YOURSELF!

"&* «Easy to use!

b *Save Money!
L «Save Time!
*As low as $895

For FREE Catalog Call: E&I‘Iﬂﬂm

1-800-345-6342 "7,
(hsk for operaor PM) PO B, 1517

hnn Arbor, M1 ASDE- 517

ALL ELECTRICITY MADE IN YOUR BACK-
YARD, NO EXPENSIVE SOLAR PANELS.

ELECTRICITY!

Wm‘h today s lechnology you can make your own
electricity to power your bome. Huge house (3,000 sq
fL living area) shown in video bas more elecincal devices
than mest modem homes: TV, washer, dryer, Wcu. fi
refnperaton, Sauna room, water well pump, central air
conditioning, eic., but we buy no electncity from @nyoe

You don'l have to be an electrical engineer 1o mstall this
electrical power it 10 provide slecinciry 1 power your l
home 24 bours 3 day - every day. Our video will clearly
shirw every component involvad m this electneal power
sysiem, and ihe enclosed lerature will provide sources from
which 1o by the 5 key components of the vystem

IF after wiewing the video you still doa’t feel competent 1
pisembie the components, then simply hire a qualified
elecirician. This is nex & new mvention, but an mpovaine
design using technology that can be bought off the sheld
which now makes it feasible and extremely relishie. NOT
SOME VAGUE THEORY (not s free energy device)

This is something we have livad with {or over 3 yeany,
24 hoars 4 day withoul 3 ungle power failure (which i
somethmg none of cur neighbors who ire hooked up the
power [nes of the Eleciric Power company can wy)

- SATISFACTION GUARANTEED -
el $32 plus $3 shipping (check or money order] for
: v, widdeo of | ndepend{r. electrical system lor the
home to: Mr. J. Bourgeos, Sute 103, 3220 N

L l.#ThE E1]
Novavision & MLLENNUIM® Originels
Revolutionary new universal one-piece converters and JerroLp® TVvT & TNT
mw Fully activates all Jerrold, Scientific ACTIVATES ALL JERROLD EXCEFT RARERAND
ta i Pioneer sysiems excepl baseband. ScrEs TLANTAT MBO
Options include: mﬁﬁﬁmﬂm
* Picture in Picture * Om-screen display AT A S——
= Simultaneous watchfrecord  » Sieren NEW IMPECVED: T
» Channel ID + Last channel recall Pioeer® PIO-INI®
* Volume/Mute » Favorite channel WORKS ALL PYONEER SYSTEMS
* Parental control + Ch 3/4 swiich Call for
All Other Models A
D e You MicroCom Inc.
Bas! Dealer Prices Avallable Arywhare! brochure mm
J-:__l_-:nl-.::—__nlﬂn—;- tﬂdl,'ﬂ MasiarCard - VIEA - AMY . COD
X _N N N § N X I
R E 1

MPUTE RASE

I, D CREDIT FREE

I N 8 T A NTWLY

I Add tens of yesrs of AAA credit in yo
GHT V0% Lagal FREE DE

I PoL_OMY (DUY)
Files roo .

m.:m
hills, CA. 90209

ST, ]

NEVER CHANGE YOUR OIL AGAIN!

Saves Engina UARANTEED! Saves Money

THE SUPERB ENGINE OIL PURIFIER REMOVES
CONTAMINANTS DOWN TO 110 MICRON.

Dramatically Extends Engine Life

Rapidly Pays For isaff in Saved Ol Changes

No-installation Required, Takes Flace of -Cin

Fleet Owners Save Big!

Six Mo Money Back Guamaniee
$189.95 + SH

I-E'IZI'EII T27-FILTER

r Efficiency Engincering
0 nnm Kemah TX 77563

CABLE TV

DESCRAMBLERS

EVERYTHING YOU WANT, AND MORE!!

FREE

CALLING CARD
WITH
EVERY ORDER!

DON'T SETTLE FOR LESS, CALL US FOR:
LOW PRICES ON BRAND MAME EQUIPMENT
FRIENDLY, PROFESSIONAL SERVICE
BRAND NEW, STATE-OF-THE-ART CATV BOXES
30 DAY MONEY BACK GUARANTEE
| YEAR WARRANTY
QUANTITY

l DiscounTs!

-

BIG

Amoult Rd., Metaine, LA 70002

Shippad frst dass in T2 hours

1-800-699-4258

ULTIMATE MAIL ORDER SERVICES, INC
6325-9 FALLS OF THE NEUSE
RALEIGH, NC 27615

Military
Technology

Now Available to
the Public!

Litilizing advanced technology
developed for the U.S. Military,

Wavlinder

" Numenc is the precision
electronic compass that helps you

navigale mn '.I!‘.l.'l!'!'l!l:.l‘.' lermniory

So accurate it can be used on a bost
o char a course or as a backup
I'..l'\'lg.,L.rll'li.Il insirumE£nL on a
private plane

Easy one button calibration.

Unlike ordinary compasses,

Wavhinder can be easily calibrated 1o

adjust 1o distortions created by your

vehicles mapnetic field. Simply tum

viou vehicle 1807 press a button, and
£ MICTOPTOCESS0T does the rest

Dont risk getting lost agam
Order your Wayfinder
ompass today!

#551410 599.95

|I- ul:tl.l i I||

1-800-666-6421
= . ;e

t monEy ordr
CREATIVE SOLU IIU\‘.'-
mt. PMDS1 PO, Box 400811
Moines, 14 30347-0821

r shappung. handbng & temurmce
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Classified Ads

Dorothy Nolan, Classified Manager Circulation: 1,600,000
Rates: $12.60 per word. 10 word minimum.

Bold Face Type—$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)—365.00 per line. Our FEBRUARY issue closes on DECEMBER
5TH. (On sale date is JANUARY 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 28233-9820. Be
sure to indicate classification under which advertisement is to appear. For additional advertising information call
1-B00-367-5452/1-212-649-3187 or FAX: 1-212-877-5415.

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-B00-367-5452.
Please have credit card information handy. Thank you.

AGENTS WANTED

METAL/EMBROIDERY EMBLEMS, Mads-io-Ovder, 3-4
woaks delvery. DAISY-PM, P.O. Box B-85, Taipsd, Taiwan,
ROGC. FAX: BB6-2-367T6445.

ALTERMNATIVE INCOME

List
, Pols. 50,000 Minevals And Fossis. Caddo Trmding,
, Murirsssboro, Arcansas 71968,

iia

ARTS, CRAFTS, SUPPLIES

AUTOMOBILES

VAPOR CARBURETOR TRIPLES MPG. Free informa-

FREE AUTO REPAIRS! INSIDER SHARES INDUSTRY
SECRETS. DETAILS: Pasiek, 21822 Lhe-PM, Lake Forest,
CA B2630.

FUEL ATOMIZER 2000. Farnous, small and doubling gas
maélgage for many. Save gas and eam money. Costs less
an §150.00. Guarantesd. Free Information. 307-577-3060.

CARS FOR $100! Trucks, boats, 4-wheelers, molorhomes
lurniture, slectronics, computers eic. by FBI, IRS, DEA
Availabis your area now. Call 1-805-962-8000 Ext. 5-20024.

5250 DAILY REBUILDING Alernaiors & Staners. Detads.
Mechanical Enginesning, T8 Blvd. K, Hudson Falls, NY
12839

o én
PLA 85295 Wilkamson E
#137, El Paso, TX 1o, o
“BUY A QUALITY USED CAR, NOT A LEMON"! Free De-
tails; Crealive Publishing, P.O. Box 7158, Seminole, FL
34645

LEARM To Troubleshoot & Fepair 101+ Alsmative Prob-
lama. Send $5.00, 208 Mairville, Sts. Theresa. Ousbec, JTE
2V, Canada

OMNLY CHANGE OIL OMNCE A YEAR yel double the usalul
lite of your engne with MARS O ing Mothod 510,00
MARS, 12008 W. BTth, Suite #7148 Lenexa, KS 66215

VEHICLES Buying, Selling, Maintgnance, Information
£3.00, Manual $16.50. Brian's Repair, 5541 32nd Strest
Southaast, 51. Cloud, MN 58304

§250 DAILY ELECTROPLATING, Details, Communica-
Bons Engineearing, T6 Bivd. . Hudson Falls, NY 12838

AUTO 5UPPLIES & EQUIPMENT

WHOLESALE Aulo Pars—Top Brands—Unbellevable
Prices—All LISForsign Vehicles. 1-800-435-8460.

FREE GARAGE HEAT) Unbmited Fusd Laam How: Heal,
Box 255-PM, Sanbom, NY 14132

ANTHFOG stops logging glass, plasiic windshealds 4 oz
2 tor §55.00. MERIDX Chamacals, Chicago, IL 60649

AVIATION, HANG GLIDING

BUILD YOUR OWN AJR PLANE - 400 PAGE DIRECTORY
SHOWS ALL THE MITS AVAILABLE. Spori plames. ulirs-
lights, halos, hang-ghders, $30.00 ppd. (USA) 1-800-587-
2378 (USA) or (TOT) TAT-1509, or Check 1o; AsroCrafier, 940
Adams #G(F), Banicia, CA S4510.

BUILDVFLY Your own BACKPACK POWERED PARA-
CHUTE for lun/profl. Takes off irom level ground unassisied.
ondy §19.85. Easyup, 1080 Mediord Canter #244M, Mediond,
OR 97504

ULTRALIGHTS - Sample $3.00. Annual Subscription
£24.00. Unraflight Magazine, 12545 TOth Street, Largo, Flos
da J4643-3025, 1-800-411-0042

BOOMERANGS... INCREDIBLE RETURNS. Word's Bast
High Tech Designs! FREE CATALOGS. Boomeranghan,
18068-1 N Jrd, Monros, LA T1201-4222.

BOATS, OUTBOARDS,

TRAILERS, & KITS

BOAT KITS - PLANS - PATTERNS - AMERICA'S
LARGEST SELECTION - F/T0' - Powerboats - Sadboats -
Trimarans - Dinghies - Houseboats - Hydroplanes - Tunnal

spoxy boatbuilding -
ED CATALOG $3.00 (Airmail $5.00), Book “Amateur
Boathuilding”, $8.00. - Fres EpoxyFibargiassSupplies Cata-
bog - CLARKCRAFT, 16-6 Agualane, Tonawanda, NY 14150,
BOATS - PLANS - PATTERNS - KITS - Over 240 Cancas
- Kiryaks - Hydroplans - Ses Flaas - Powerbosis - Sailbosts.

Cuacik/simple Stitchengiue. Save’ 188-PAGE DESIGN BOOK |

= 3800, {Sand Airmail). includes Free "Boatbuilding Supplies”
catakog “Epoxy Manual® §2 00, GLEN-L, 152 Rosacrans, Box
1804 PM5, Beifiower, CA B0T06-2138 J10/630-6258.

BOOKS & PUBLICATIONS

e R e T

“ANARCHIST COONBOOK™ Avalabls again! 525 00, de
bvered. Barricade Books, Box 1401-X, Secaucus. M OT09E

“SHARPENERS REPORT™ Monthly Newsletier. Valuable
Tips—Sources—Buy/'Sell Used Equipment. Free Brochure
Skog Company, Depl. PM12, P.O. Box 22187, Minnsapolis,
BN 55422

FREE BODKLETS: Lite, Death. Soul. Reswmection, Pollu-
tign Crisis, Hell, Judgemant Day, Restfution. Bible Stan-
dard({PM), P.O. Bax 87, Chaster Speings, PA 15425

HOW FAMILIES SURYIVE LAYOFFS. Dynamic, matruc-
tional, kil reduces lears, snhances logethemaess. Aush!
$9 65—Boid Vision, P.0. Box 262347, Tampa, FL 33685,

LEGAL kits DO IT YOURSELF Bankrupicy, Wills, Divoros
BAVE ATTORMNEY"S FEES. Frea informalion. Alpor, PO,
Box 957, Canasn, CT D8018-0857.

PERSOMAL FINANCIAL PLANNING WORKBOOM, The
[proven path b financial securty! Only $9.95. Allen Publishing
Company, Box 203, Alaxandria, VA 22313

OUTLAWS souwrcebook of Forbidden devices | knowiedgs.
Write: #365-X12, Panfeld, NY 14526-0365

SECURITY Advisor Hundreds of answers applications
leaim aboul ocks, alarms, sales, cops. fire, salety, vehicies
courts, Surveillance, Wnile: Simdex, Box 211, Lazo
BC., Canada VOR 2K0. Fax: 8§04-339-0885 Internal
O Daikans @ genis com

BURGLAR ALARMS &
HOME PROTECTION

HOMES PROTECTED siick on decals stating your home
has slectrona; alarm systemn. FOUR DECALS 3585 5H in-
cluded. Stick on decals DETER INTRUDERS. Check/Money-
ordar. I-E Sales, 10 Easi Main 51, Sulle 1788, Easi Islip, NY
11730,

MICRO MINIATURE TV CAMERAS ColotBW mounied in

clocks, smoke delecions, speakers. unmounted wiens siart-
Ing $300 for BYW. VisaMCIAMEX 1-800-658-5840.

BUSINESS OPPORTUNITIES

IMPORT-EXPORT opportunity, profitable worid-wada, maill
ordar business from home, without capital. We ship plan bor
ng risk gxamination. Expenance unnecessary. Free Fepon
Maliingar, Depl. JZTOC, Woodiand Hills, Calilomia 51367

MAKE A FORTUNE Saliing Information By Mail, Fascnat-
ing Frea Details. INFO-PRO, 2288 Gunbarrel, Suite 111-
154P, Chaitanooga, TH 37421,

FREE REPORAT reveals how-io stan your own kitchaen-iable
Busangss for Uinder 5200. Call 24 Hours 817-499-4829

STEALING SILVER BRACELET As A Complimentany Gaft
With Sample Catalog & Business Opportunity. Call 1-800-
A46-2525 Cost $10.00.

FREE information On How To Find Tha One Opportunity

That Can Make You Rich. Ralisbis Distnbutors, 3830 Canver

PLASTERCRAFT _ . Profitable Home Business 3000
Mpids Available Detads Lynnette, 62510 Menipark, Manior
Oihio 44060

LEARN Sewing Machine Fapainng. Nan, Wormen Lucra
tiva Profits. Grasslin Correspondenca Schoold, Box 808P
Alaandria, Dhio 43001

HEW! GROW EXPENSIVE PLANTS, !.m PROFIT,
Frea information. Growbiz, Bon 306-M12, Seminary, MS
34TE

SELF Bookdet List Free With SASE or §1.00
Fabai Booklet, P O. Box 7068, Golumbia, MO B2505- 7068

DECEMBER 1995
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52,000 DAILY From Your Telephone Answering Maching!
I've made over 51,000,000 using mine! (303) 637-1482,
Recorded Details

RECYCLE! (AMAZING PROFITS MADE) Reconditioning
Automobile Battenss! (Free) information! Batery Outlat, Box
330088, Hickory, NC 28603-3300.

PIAND Tuning quickly lsamed with homs study coursas
Diptoma granted. American Tuning School, 17050 Talfer
Divrva, Moman Hill. Cald. 95037

BE rOUR OWN BOSS. REPAIR CRACKED WIND-
SHIELDS. IT's easy. We'll teach you how to sart and run yous
owr bussness. Keop a8 fhe money you eam. Palented Equp-
ment. FREE valuable raport, Cal 1 -800-321-2547. Glas-Weld
Bystoms, inc., Box

5785-0. Bend, OF 97708, e

HOMEWORKERS DESPERATELY NEEDED! Buf don't
ol caught in tha homework fraud trap! Hundreds of legitimate
COMpanes want 1o employ you now! Frea report! Long SASE
To: Consumer Metwork, Depl. P2, Box 8138, 51 Paul, MN
55108,

51,000 WEEKLY AIR TOOL REFAIRING. Fres Details
Box 4172, Wichita Falls, TX TE308-0172

MAKE 515,000 monthly! The Perfect Businass. Mo Invest-

ment. Easy. Frea Bookist, MPR, Bex 57, Lenore, 1D 83541,
$2000 WEEKLY! Assemble Products At Home. Free In-
fopack. UNIVERSAL-PM, Box 360378, Brookiyn, NY 11238,
$40,000 ON "/a ACRE! New Hydiroponics - Inexpansive,
pleasant, practical! Fres information. Rlobin's, Box 681804,
Frankiin, TH 37068-1804

RECORD Videctapas ... Al Homa. $5.000 Maonthly Possi-
bla. No . Free Details. Write: CMS Video Compa-
ny. Dapt. 17, 210 Lorna Square - #163. Birmingham, AL
as218.

HEW 2000 PROFITS - in MoldmakingCasting. Frea in-
formation: Casteraht, Box 17000 (M12), Mamphis, TN 381487-
DOD0

WE BUY newspaper clippings. $781.23 waekly, Send
stamped envelope. Edwards, Box 487150GH, Atlanta, GA
31146,

JOIN HOME-WORKER'S ASSOCIATION - Get “Guaran-
tead Legitimate” Home-Employment Offers! (Many Choices!)
Write: Association - PM1285 Alexandria Bay, New York
13607 -0250.

$2000 woekly shooting photos al homa. Photocorp, 4500
Summer, Suite 134-PM, Mamphia, TN 38122,
lots. Mine have eamed 5953207 Free report. Don Massay,
Box 270910-PMB, Fort Coling, CO BOSET-0910. 1-970-495
AT4.

MAKE $£25.00 / POUND From Froe Aluminum Scrap? YES!
Fraa Fepor! Amerscrap PM1285, Alsxandria Bay, Naw York
13E»EI.'-|.ZI'|2?. —

RECYCLE METALS, NO, NOT BEER CANS! Easy 458
waakly® Fres informaton Recycler. Bax 681804, Franklin, TH
ITOBR- 1804 . n

GET PAID £268.20R0ll Taking Easy Saagshots Al Homa!
Phototes, Box 3706-PM, Idyliwild. CA 92549 (909) 659-4737

550,000 ear, Salling. Wholesaling or Exponing Chrs. Froe
Haport. Don Massey, Box 270810-PMA, Forl Collins, CO
B0527-0910 = 2

#1 MOMNEY Makar Spare Timel No selang! Mo imsenlony!
Publicly documenied seven waek 519,919 income! Free aw
o cassatte and Repson revedal seeryth g Real Money, 303-
PRACS SW Sth Stresl. Grants Pass, OR 97526

YOUR OWN 9004 FREE. ATAT, MCI 800 NUMBERS!15S
EARN TO 515,000 FIRST MONTH. FAEE INFORMATION
~ “MANUFACTURE GIANT 6 PROJECTION TVa" - Huge
Frofits!!! Simpla!!® “Saony Quality™'! Catalog 51,00
“POLEVISION", 187-PM Cyprass, Theoop, PA 18512-1429
[PH T17-488-1292) il

DISCOVER The MOMNEY TREE. Amarzing Results |nssdos
Booss, PO Bax 330491, Anra CA 52538

$1,000.00 Weakly Poss
Supples, Instruchons 1-B0

| MAKE axira S375 wpaki
You can ool F

Brong ".I_E-n'!Elr Shoas Kils
31

whrme| with my workssench
o Oween/PM. Battia Ground

a g

5

yghon SEA0L-001

-"E'I'I'; £50.000 on 1'; ACRE! |-.'II-I_E'" Gaokd™ Iinlormahior

i, Box 881804 Frankiin, TH 370688- 1804

MONEY IN YOUR MAILBOX DAILY! Oparate Prolinble
[ Crder Business From Home! Write Vinevard, 705 M
i Srmath, AR 72601

MAKE REAL MONEY SELLING FAKE TATTDOS af fairs
nd fisiinvals. Freo Drochue and sampie. 1-800-247-6817

INCREDIBLE Home Bussness Tum Youwr Fax and Comput

MAJOR INCOME. Fax Inguir 214-F55-0455

STAY Tz @and thple v ! Frea inerateme Turmer

v ! Macha B

MAKE MONEY with % ] il phobos 10 newspa

10&: 1 LE] what ing ol pholl hey w
$4.00. The Gate House, 314 51 Clair Streel, M-30, Mel-
bowmg, FL 12935

'44 POPULAR MECHANICS

Secrat. Call Enc MOW! 515-484-0645.

WORLD'S Best Homa Business! Amazng five-step plan re-
vealed! Free book! Maiimax, Box 165AK, Sharpsville, PA
16150,

PERSOMAL COMPUTER OWNERS Eam inousands. Free
rapan 100 bast ways. CKELB. P.O. Box 48420, Minnaapo-
s, MM 55448

£1,000,000 ovarnight conceivable but implausibla,
$1,000,000 overyear possible and probable. Pari-time or
wholatime. You need willingness methods. staming and nsso-
clates. $17.00 172 for myth & mathods or 5200 associate sta-
tus. Money back guaranty. Modred, Post-Box 388, Alfhoisveg
14,200 Kopavogi, lceland,

FREE Infoesmation! Start Your Own Profitable Business At
Homa, Sam Clark Pubkshing, 8 Carmel Courl. Laguna Beach,
CA 82651

CASH IN ON INFORMATION SUPERHIGHWAY. Free Re-
porl. Order Today., Wilson Publications, 4758 Palm Ave.,
Suits 101, Miami_ FL 33012, 305-566-3680.

BIG Money In Bulk Vending, Know The Secrets, Fres inlor-
mahaon, 1-800-586-5007

SIMPLE WORK! Fanlastic Pay! Make Moneay On The
Information Superhighway Mow' Amagzing New Discovary!
# 915-521-8562

EVERYDAY IS PAYDAY! Eam $100 to $1000 Per Day.
Fres Details. 800-775-0712 Ext. 4282

$320,000 Yaarly Salling Books by Mail, Recnuiting Businass
Associates, TPCF, Box 4113, Torrance, CA S0510.

550,000 YR. PIT INSTALLING LOCKS! Locksmith, Box
B8, Indian Aocks, FL 34635-0868. (A13) 824-7931.

$60-STSHOUR Perorming Used Vehicle Inspections/Ap-
praisals. Pan-TimeFull-Time. Frea informatcn, 1-800-485-
2525 M41

PROFIT with your computer assambly business (sasyl)
Free Repori : Sjostrom, 9629p Ripplecreek. Moreno Valley,
Califome 92557-1821.

MAKE Money With Your Own information By Mali Busi-
ness! Free Details. KCS Company, 83 W 5750 5., Muray, UT
B 107

FREE Catalog: Wallats, Totebags, Chains. & Personalized
Items. Regina Pride, 14090 Supenor Foad, Apt #2, East
Clevaland, Ohio 44118

BUY IT WHOLESALE

BELTS, Buckias, Jeweiry, \Wallets Compilels ine las sall
ers. Big Prolits, Color catalog $1.00. Anchor, Box 113958
PMR, MNorth Provedence, Rl 02911

: GARAGES Why Fient? Pro-
e
Up Yo 20 Yours. 1220 $480. Ask About ﬂ

- -
5 A |

i o o o gy

KNWES, Coldstesl, Garber, Banchmade, Boker, Othars
Catatog $3.00. Discount, Box 9948-PM, FL Lauderdale, FL
33310

FAMOUS HAME REPLICA WATCHES. Excellant Cuality,
Wholesala Catalogue. 1-802-375-2079.

AUSTRALIAN Importer Distributor Seeks Innovative Exclu-
sive Products. Send Sampies Catalog's Partcular. Northpine
Marketing, Box 281, Strathpine, Cueensland, Australia 4500.

CABLE TV EQUIPMENT

£ - Voww
e
v

_ GABLE TV DESCRAMBLING
LOM CHIPS - Easy To bnstall Josvokd,

ttie Atianta, Zenith. Quantity Pricing Available,
Within v Hours, (1=

¥

CABLE Tas! Auds. RFT-1's. FTG's and Wirslass. Imemal o
Extemal. 1-800-671-1110/B08)-455-BA33
CABLE TV TEST AIDS QUICK INSTALL TEST CHIPS
FROM §5.00 EACH. Ful Tast Mode Activation For Most Ca-
ble Comeners. Tools And New RMult-Made Modules Avail-
abla: L 1 d
TURN On Chips — Save.. Save. . Save Lowes| Pross. All
SA & Gl From §16.95 to $34.95 (407-382.1164)
REVOLUTIONARY NEW TECHNOLOGY DOES ALL
BOXES-FOR FREE CATALOG, CALL 'MEGA,
1-B00/ETE-6342. v Ll = .
“BULLET" BUSTER. Electronically shimld your cable box
516.95 + 53.00 SH VISAMC Eleciroman, (504) 482-3017
CABLE TV Why renf? Whan you can own. Low prices
quality products. Call TONITE fprre1 1pm EST 1-800-865-
T45] frpa catalog. True Value Electromcs, PO Bos 581, Lin
coin, NH 03251 s £ 8 e AT
CABLE T.V. CONVERTERS AMD ACCESSORIES. Far
Chialty Sereice, and 14 years Experience Grees Lis
Thie ADVANTAGE. CALL 1-800-952-3916 V | MC / AMEX
DISF COD 1125 Frvarwond De

{FOMICE, [N
Burnaville, MM 553

. AN 55337 MEMBER OF NCCA.

SECRET CABLE DESCRAMBLERS! Build your own Da-
scrmmibler for LESS than §12 00 in SEVEN EASY STEPS!
RADIQ SHACK Parts List and FREE Descrambling Methods
that COST NOTHING Te Try inciuded. Send $10.00 o
INFORMATION FACTORY, P.O. Box 669, Seabiock. Tuxas
TTEAE. For VISAMC, COUD's 1-T13-022-3512 Any Timal

Prces

warranties on Jerrald, Zenith, Tocom, Scentific ASants. W
SEMCE Mos! converss. Money Dack Fuaranise MNATHEO®AL
CABLE 5E H"l'lﬂ:EE_IE‘-_?i 8354128

'CABLE TV, DRIGINAL w__m

NOW WE'LL MEET OR BEAT e
VERSAL SALES 1 Y

CABLE TV CONVERTERS/DESCRAMBLERS Dent oy
Rtail Buy From The Wholesaler. 30 Day Money Back Gus
antee. Mo PA Sales. DIRECT CABLE SUPPLY INC
1-800-808-1356.

E [ =

TV EC
Walcome! 30 Day
FERFOF CE El

bl Y o L e
LINK YOURSELF TO THE FUTURE WTTH OUR EXPER

CABLE TV Descrambilers—Excellant Pnces. immadas
Shipping. VISAMCACOD. Wing Wh

UNDERGROUND DESCRAMBLERS Seven Sps. Lo
$10.00 Plans $6.00: informant, Box 716, Ontans, 08 #7914

DESCRAMBLER Anyong can build with sewver ars o
Ruadio Shack. Plans 58.00. 1-800-818-9103

CONVERTERS /Descramblars 10% Under Amy Comps
lor's Prices. 713-444-2477. ViSAMastercardDiscover

CABLE TV DESCRAMBLERS/CONVERTERS. Jeran
Scientific Allanias, Tocoms, Zeniths, Pioneers BEST
PRICES! Free Catalog! ALLSTAR 1-800-T82-T214.

CABLE TV CONVERTERS, DESCRAMBLERS, Scesh
Atlanta. Zenith, Jerrold, Pioneer, Oak. Aleplacerment Fr s
Models. Cuality, Price & Servics. Visa®C - dealer rounes
invited. EAGLE Electronics, inc., 1-800-258-1187, 1X1 2a
haad Bivd., Naples. FL 33963,

TOCOM FROM 5150, JERROLD, SCIENTIFIC STARTNG
$50.00. WE'LL BEAT ANY PRICES. EXTENSION WP
BO0-BO3-3T2T 12-TPM.

DESCRAMBLERS...CONFUSED?T We'll Explan A '
Opbions. All Models Available Cuality Service. Open 7
0-0 EST, SUNSTATE ENGINEERING, 1-B00-T17-157%

CAMPERS & TRAILERS—HKITS, PLANS

CAMPERS - TRAVEL TRAILERS: Plans/¥its Catak
51.00. Glan-L, 8152 Rosecrans, Box 1B04AVS, Balfoss
CA907T08-2138.

CATALOGS

FREE Gift Catalog Kingapor Products, G080 Texsl ke
phis, TM 38133,

ASTONISHING DEVICES, INFORMATION, PLANS,
52.00. PAR-RESEARCH. 3404 Hillicrest Fd. Hamsbug Pa
17108,

FREE Catalog Unique Gourmet Coles Baskets Joman
49T Hawkins, P.0. Box 462, Coram, New York 11727

CE'S, RADIO & HAM EQUIPMENT

PRO CB ANTENMNAS/ACCESSORIES! Fres cataio]
Firastik Labs. 2814 Adams, Phoanix, A BS004.
SECRET Scanner Froquancies! Feders! AQences. Surve:
mn. Polica, More! Catalog $1.00/ CRB, Box 56, Cormmac
11725,

TENNAS. HPR, BOX 821138PM, LITTLETOMN, CO 8018z
CB MODIFICATIONS! Frequencies, shders, Fld, amo

&rs, books, kits, repairs, high-performance accassone:

Catalog $3.00, CBCL, Box 315008, Phopna, AZ BS048

CELLULAR PHONE ACCESSORIES

FACTORY Direci. Finesi Cuality. Lowest Prices. Calue
Phong Batery $19.00, Plug-n Charger $15.00, Leaatrer Ca
§11.00. Available For All Models. SAH 55 00, Visa/SsWC Dus
lity Discounts. Dealer Inguiries Invited. 5-L ELECTOMIC
1-B00-537-1818,

CELLULAR Phones & Accessories Catalogue. S10 0
54 RDw®1, Box 36, Goshen, NY 10924 o

' CHRISTMAS GIFT SHOPPING

POKER CHIPS, SLOT MACHINES, Video Pokar (Ga
biing Books, Tapes And Compuier Games. Dice, Care
Award Wheels. Call For Catalog. BO0-322-2447 O T2 %
9903, Gamblers General Store, 800 50. Main, Las Vegas
BEN01, Fax: T02-368-0329

CHRISTMAS Gift Catalog. Nunemakar's, 105 MHops B
man, IN 48506 (219) 546-5500

“FREE SILVER KENNEDY HALF~ C:l.ilia-g 3

| Postage. ASA. POB 859, Nesconset, NY 117670008



CONTACLT LENSES

WHOLESALE Contact Lenses. All Brands. Exampla: Dis-

posables-$17.00. Bausch & Lomb Soltiens-£11.00, 1-800-
521-3511

EARN MORE 338 Learn Home Automation. WHS $19.95
Guaranised! PLM-DM, Box 1478, Wayne, NJ 07470

WET Basement? Guaranieed Problem Solved How To
Wideo $33 95, 1-800-430-0118.

LEARN Modern Arrowhead Making. VHS $29.85. S/H
$3.50. Commaons, Box 5012-M, Central Poinl, DR 87502

HOMEMADE Polish Vodka. Easy Fool-Prool Method. Sand

BUILD your draam home on FREE LAND. No mafier wh

FINANCIAL

CUT your martgage in hall! What your morigage company
doesn’'t want you 1o know. For full repon send $4.00 to
Kingsport Products. 8860 Texel, Memphis, TN 38133

LET tha govarnment finance your small businsss
Grantsdoans 1o $800,000.00. Free reconded massage: (T0T)
449-8800. (KZ3),

FREE GOVERNMENT GRANTS! Bikons Availablel Never
Repay! Call (24 Hours): 1-(618) 509-3502

HEATING, FUEL SAVERS
SAVE 8-20'% ON YOUR HEATING/COOLING COSTS.
Crwonotharm Uil “The Best”™ Programmabhe Ther-
mostal Complate Instructions. 1 Year Wamanty
*Round” Themostal. Excellent Price of $149.95

1
o
3
g
:
;
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HELPM WANTED

VISA/MASTERCARD. Bad, Mo Credit, OK. Call Now!
1-800-848-4992

EASY WORK! EXCELLENT PAY! ASSEMBLE PROD-
UCTS AT HOME. TOLL FREE 1-{800) 487-5568 EXT. 5038,

RETIRE aariy| Picking baiter mutual funds $5.95: Joal
Doucet, P.O. Box 1181, Moncton, NB Canada E1C BP9

LEGALLY Clean Credit Fila Or Create New Valid File.
213-368-8114

you live. Save thousands. Free Info. Call 1-800-286-B063.
EARN MORE MONEY! Learn slectronics from videos.

NEW! HOME MADE FIRE LOGS! 5 times claans: than
wood! SAVES MONEY, LABOR, ENVIROMMENT. Fully ilius-
trated detads, Guaranteed. §7.00. 2495 Ardennas, Box 301,
Brosasrd, 0.C. M2 3P4

HOME Employment Guide informaton. SASE. Bonham
Ca., PO, Box 4097, Skingy, OH 45385

DOWNMN THE YEARS
TOOLS EQUIPMENT NOSTALGIA

DATABANK RESOURCES NETWORK — MO $15.00,
JARR, 670 Montarville, Saint-Bruno, Cuebec J3V 681

EDUCATION & INSTRUCTIONS

NONRESIDENT UNIVERSITY DEGREES. Bachelor's,
Magiers, . Accredited, , fast. Credit for
lifa sxparience. FREE BROCHURE, Baars' Guida, Box
TOTOPM, Bevkaley, CA 94707, (B00) B35-8535 x26

TERMPAPER Assistance. 19,278 Papars Available!
306-Page Catalog—Fush $2.00, Research, 11322 idaho.
#206MK, Los Angales 90025 Toll-Free Hotline: BOO-351-
{or 310-477-8226)

FREE VIDEO External BA/BS, MSMBA, PRDVLAW-Az-
credited, financial akd. (B00}431-37T5. La Salle University,
Dept. #8775, Mandeville, LA TO4T0-4000

PARALEGAL GRADED CURRICULUM. AFPROVED
horme study. ARordable 100 years expanence. Free
800-826-0228. BLACKSTOMNE SCHOOL OF LAW, P.O. Box
BT7448, Depl. PM, Dallas, TH T5267.

KNOWLEDGE CARDS. Fun and sducalichal. Packige
52.00. Box 12238, Lexingion, KY 40581-2238

OFF CAMPUS UNIVERSITY DEGREES, Cradit for Ma ax-
persnce. Call Columbia Southam University BOD-07T-B449
For Frea Student Catalog

SAVED: Acts 2; Titus 3, Josl 2, 2 Thesa, 2. 1709 Fredricks-
g Ave., Lakeland, FL 33803-2561

ELECTRIC VEHICLES

WANTED - MAX || ATV Dead or Alree, any year. 216-226-
4819

HYBRID Electric Conversion Plans, Cars, Pick-ups, $20.00
A. Bucy, Box 28704, Dallas, TX 75228

100+MPG ELECTRIC HYBRID! INFORMATIONAL CATA-
LOGUEMS.AS.E., KAYLORKIT, POB1550PM, BOULDER
CREEK, CALIFORMIA §5008-1550,

ELECTRONICS

SURVEILLAMCE - COUNTERSURVEILLANCE - WE
HAVE EVERYTHING! Gatalogs $5.00 PEP, Box S30024-M.
Moroross, GA 30093

BUGGEDT PHOMNETAPPED? Free Catalog Counter Sur-
vsillancd Equipmant tedls you 1nst! 1-B800-TI2-5000

PROJECTION TVs units, 40 to 300 inches, in siereo at
5% duscounts. Fup, Shamp, Sony and others. Mullimsdia
Claarancs, 205-880-5110

EMPLOYMENT INFORMATION

AVIATION OVERSEAS DIRECTORY: Europa, Migdle
East, 5. America, Far Eas! 3995 Four$29.95. A O.U, 5025
N, Cantral Ave. 274, Phoani, AT BE01Z

ENGINES. MOTORS

EMNGINES - Briggs, Kohler, Others - HUGE DISCOUNTS!
Catalog 52.00. Enging Man, 2842 Newhound, Marrm lsland,
FL X2852

BUY STOCKS WITHOUT BROKERS! §4 95 Guamnised!
PO, Box 71861, Maneta, GA 30007- 1861,

MONEY TROUBLES? Reduce Intares! Cut Payments
Save Thousands 1-800-SAVE-ME-2.

FREE Governmant Grants For Any Small Business. Stan-
up Bonus. Well Incomporaie You Free. 202-842-1434 24hm.

MISER'S WEALTH SECRETS BOOK 58.00. Miser, Box
13344, Kanata, Cansdn M2# 125

MNEW GAS/EMOKE DETECTOR Wams al natural,
propana. lammab gases waking n home, garage. Audio vi-

43054,

GARDENING & LAWN CARE

ELIMINATE MOLES & GOPHERS guickly, sasdy, paima-
nantly. Guaranteed mathod. $3.95 ARBEE, Danhaven
Farms, P.O. Box 3473M, Norolk, VA 23514

GO-KARTS, MOTORCYCLES

GO KARTS. Minibikes & ATV's. Assembled, Kia, Parts,

GOVERNMENT LANDS

GOVERMNMENT land now mailable lor claim. Up o 160
acres/pearson. Free recorded message. (TOT7) 448-1887.
[4KI3)

HEALTH & NUTRITION

LIVE A Long and Healthy Life. Send $5.00 lor details o
Living Longaer Institute, P.O. Box 1180, Loma Linda, CA
G2354

, COpayMEnts, ASsignments, paricpation
and coding. 58 (O/SASE Somatech, 108 Upper Main,
Sharon, CT DBDED.

STRESS-Aeduction Therapis!. Eam cenification by come-

spondence n rapidly axpanding field. SR, Box 158M, Jump-
img Branch, WV 25969

:
:
?_
i
?

HEARING AIDS: 5o bny yet so powerdul. NEW FREE CAT-
ALDG. Al styles available ol savings of ', or more, Power
Hearing, Box 31, Alpsne, WY 14805 (B00) 260-4135.

formation, 1-800-323-1212. Lioyds-PMC

FREE Hearing Akd Catalog. All Models. Huge savings! No
salesman will call Ahodes, Dept. 311, Brookpor, IL 82910.
1-800-488-3100

HOME TYPISTS. PC users neaded. $45.000 incomse po-
tental. Call 1-800-513-4343 Ext. B-20024,

i
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$80,000 From Ona Acre. Grow GINSENG. LSASE. Lew's,
Box 68276-PM12, New Augusta, Indiana 45268

HOBEIES & COLLECTIONS

COINS ars & bafter invaatrment than stocks and bonds. A
ol of buftalo nickels now worth $13,000.00. Whare 10 buy
and sell, For booklet send $4.00. The Gaw House, 514 51
Clair Strest, M-30, Madbhoums, FL 32935

FINBALL MACHINES! - Books, Pars, Catalog $2.00
MARCO, 5200 Platt Springs, Leongion, 5C 29073-9252

1:32 SCALE LIVE STEAM LOCOMOTIVES kil o built
modals: Aster Hobby Wesi, PO Box 1226, Cypress, CA
90830, T14-828-1527.

HOME AUTOMATION

HOME AUTOMATIOM: Who manufactures the Home Au-

ributors and wholesalers, over 1000 producis! The '95-'96
Resource Guide will gal you starsd BN S5 yoU Mony
by Electronic House Magarine, special $19.95.
1-800-375-B015

1

J BUILDING A HOUSE?

BE surs in read “50 TIPS | WiISH SOMEONE HAD TOLD
ME WHEN BUILDING A HOUSE". Leam rom my mistakes
and axperience. 37.95 postpad. Visa™.C. welcome. Sun-
shine Sales Co., P.O. Box 608, New Albany. Dhio 430548

CONCRETE MONOLITHIC DOMES: 400%+ Sironger
Fire. Tomado, Earthquake Proof. T0%% Enengy Savings. Hous-
B8 10 Sadiums. i Tumksy, Fresa g BO0-808-0001

-_gTEEF:ﬂI.ﬁE_ﬂ_HﬁE_'HGITﬂah‘?" Mathods, Et'urzazs
Costs, Fap-0Ofts! 83 00+SASE. onclad, POB 60, Raynokds

HOVERCRAFT

o
&
o
Q
I
™

HOVERCRAFT Parts. Catalog 8500 GPL, 1220 Tangelo
#A13, Delray, FL 334441258,

HOVERCRAFT Plans, Kits. Information $8.00 (Refund-
able). SevTec, Box B46, Monroa, WA B8272

SKATEBOARD HOVERCAAFT Plans $20.00, indo $2.00
Tecknico, Box 626, Siover, MO BS078-0826

INVENTIONS WANTED

INVENTIONS DEVELOPED & MARKETED - FREE -
PROTECTION CERTIFICATES U.5. Pateni Office Former
Examéngs, Licensed Patenl Engineer, Manuiacturers Repre-
sentative. Patmant, Suite 702PM, 233 Broadwiy, Mew Yok,
10278

LEARN how bo afer your mvantion for sale of licenss, Fres

3

customired Development, Patenting, and Licensing. Proven
Resuits: 1-B00-577-6G362

ACCUSEARCH Specislires in Thormugh, Prompt, Ingxpan-

sive Paten! Searchas 1-R00-999-5298

INVENTORS! Can you patent and profit from your idea?
Call Amencan inat foi Ressarch And Development f
free indormation. Full range of patenting and marketing se

wvices. 1-B00-582-2473.
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DEAL INRECTLY WITH REGISTERED PATENT AGENT
and gualifised U.5 Paient Oitice Examiner. DON'T BE
FOOLED BY PHONIES. Frea patent indormation - “Paiant
Devalop, Market, Your invenbon”, Richard L Miller, 12 Pask-
side Drve, Suite-M. Do Hills. NY 117404878, (5156) 489-
4343

MAGIC TRICKS, JOKES,
VENTRILOCUISM

PLANS, BLUEPRINTS, PROJECTS

PLANS For 220V Outied For Your Homa. Send $12.95 To
E.A Pusdolph. 15626 |sabelle. Romuius, M 48174-3033

DETAILED BAT HOUSE PLANS 51165 Wilams Wood
Works, PO Box 2448, New Caney, TH TTIST.

FREE! World's Leading Novelty Catalog. 1600 Jokes,
Tricks, Science, Sposis. Hobbies Johnson-Smith, F-01,
Bradenion, FL 34206-5500

MAILORDER OPPORTUNITIES

FREE 800#s - Duistanding
Free inlormaton. Call (814) 573-2067

MISCELLANEDUS

FREE DEGREES! COUNSELING, SPIRITUAL, HYP.
HOTHERAPY! MINISTERIAL LICENSE! PULC , Bos
ITE2E5-M, Sacraments, CA GERZT

INVENTIONS. New pmﬂ-:u-.-'-'u par——rs indusiry. Patent
sarvicas. 1-800-268-IDEA

INVENT SOMETHINGT ESI Inc links unconnected indi
viduals with decision-makers. Fres brochure supphied
1-800-847-THES

REGISTERED PATENT ATTORNEY. DA Hattiosirngs
Fros Infommation. 1-800-9688-T577

INVENTORS “Don't Be Fooled™™ - Call Our invenions Club

e iy it g o

o .ar _I-;.ia. . =l r
o, : ; i-q-ry-u
INVENTORS: Experienced patent aftomey n
OC Arsa Fres inlormation package BOO-BTE-B670, J.P

Hahwonik,

SELLE YOUR IDEA..__Fres info. on Paients, Licens
g, Marusling. based on 25 yr Eap Hamhaw Ressarch, B00-
4571308

A ke, et byt 1 Y

T IGVOURFAMILYSAFE? -
K S i ity h L
.3'.' b fom TV, EASY o e, Alxio s
pal’ B wvolt Batery included. SA'

E" B14.95/82.95 SAH VisaM.C. waicomo .
Co. P.0-Bax B0, Naw. Omipaxss - -
SOUNDPROOF Your Home!! Get booklat of BS pioven ps
and ischnigues lor treabng uwsanisg sound, Sand §7.00 o
ACA PO Bok 67, Minneapois, MN 55343- 1067
HOW Ta Trace Youwr Family Tree MBG Send 5495 To
Family, 340 ‘Wost G0 Scuth #1332, Provo, UT 84801
REPLICA Swas Waiches Goldplated! Lowest$! Warranty®
Jdd) BE2-DEOD, Fi [4Dd) BE2-1T10

MODELS & SUPPLIES

WORKING STEAM ENGINES and Machine Tool Kits

RADID KIT NEEDS NO ELECTRICITY. Plays Virtualty
Anywhars. Educational, sasy to assemble and fun. Great
School or Scouts Project. $8.95 + 295 shipping and han-
diing. Wade's World, P.0. Box 5662-T, Mesa. AZ 85218

POTATO CANNOMN! Plans §5.00. Danny Ray. 2235 Ox-
angs Ave., Costa Mesa, CA B2827

PLANS lor Shop Equipment, Tools, Home and Garen Pro-
jeeis, Green-Houses, Alternative Energy, Tralers. Sena
SASE For Free Description List. TDS, P.O. Box 736, Sparks.
NV BE4X2

PLASTICS

i|
%

RUBBER, plasbc , sources. Fres
intarmation Castcraft, Box 17000 (A12], Memphis, TN
IAET

CASTOLITE Lepasd Plashics Crgstal caar, oolom. For caal
ing. embsadng, coatng fibarglassing. repairing and mpro
ducing with our Mol Makng Supplies. Catalog 53.00 relund-
able CASTOLITE, S5Q/PM, 4815 Dean, Woodstoch, Il

BO0SE
PRINTING PRESSES, RUBBER STAMP
OUTFITS

PRINTING Preases Type Suppies List §1.00 Tumbaugh
Supply, Mechancsburg, PA 17055

REAL ESTATE

INYENTION PATENT DEVELOPMENT MARKETING.
FREE PROTECTION CEATIFICATES. U5 Peien Ofice Ea-

and infroguction kit Affiligled Inventom Foundation. |-800-
5255885

PATENT IT ECONOMICALLY! From Details. Lioansed
mincm 1958 Ranet Assocates, 2008 Fondulss, Richmaond, VA
Fareal

DOUBLE your invenfion’'s valus and sscure
strongesi possible paieni profeciion, Fras information
Packe! Money-Back Guaranisse’ 32 years enginesring
axperience. Michaael Fitzpatrick. USPTO Registration
t_.'l'ﬂ'_'ll.iltl Call 1~BDD-~I-HE5LILT'5_ _— .

INVENTORSB! Digcover Secrals & Shord-Culs Years of
Product Development. Frea Information 1-800-613-6846

SELF-PATENT INFORMATION KIT. includes Publicatons
Formin, Instruchiond. Coverd e complete pimcess 534 95
1-B00- TEI-4445

LOANS BY MAIL

IMMEDMATE CASH LOANS! Borrow §1,000-575,000 FAe-
pardiess of credil of income-No Collsteral Reguired BAME
DAY PROCESSING. Call Toll Fres 1-{B00}-452-0880,

SIGNATURE Loans Must Have Checking Account and
Steady Job. 1-B00-245-0680,

BORROW $500-5100,000, B8% Eligibts Ovarnighi Sanvice:
(810} 3799162

BORAOW $100-8100,000! Mo Colaternl Personal Dbt
Conschdaton. Busness, Rescental - 1 -B00-444-6580

MACHINERY, TOOLS & SUPPLIES

HOBBYISTE improve your LATHE with the ulbmais joolk
post system. KAF. Bon TEIC, 51 Joseph. MI 4085 816-429-
T050

CALIFORNMIA. Lot Acreages. 540.00 Down. 54000
Maonitly. Box 35291, Los Angalea, 90035

RECIPES, COOKING, ETC

GAANDMA'S IRRESISTIBLE 12 RECIPES. 510.00
Cistos. Box 2172, Lindan, NJ DT038

AUTHENTIC Socufh Texas BBO Aub Recips. Send £2 00

ACCORDIONS, CONCERTINAS, Bulton Boxes, Mew,
Usad Buy, Sed, Repairs. Trades, Castighona, Bax 405, War-
rin, Wi 48090 Catakogs 1-800-125- 1832,

ii

NEW PRODUCTS

ROOF SNOW CUTTER Fres Information, Send SASE Ta:
DPE. P.O. Box 3, Dept. PM, Vienna, NJ OTRE0-0003

OF INTEREST TO ALL

FREE PRIVACY CATALDG. Cash income

REMAILING SERVICE

CONFIDENTIAL Address F Woridwice. Voice-

FREE! REMAILERS LIST. AGENTS MEEDED. P5. B
29658, San Anfonio, TX TE220

CONFIDENTIAL Mail Forwarding and Aecehving. Focus
Mail, Box 558P, Hampsiaad, NY 11550

RE-UPHOLSTERING VIDEDQ TAPES

LEARN To with videcs. Tomlen, P.O. Bos
3, Mayo, MD 21106 (410) 958-4225

SATELLITE - TV

SERIOUS BUYERS: LOWEST PRICES ANYWHERE.

Exl. 8801/ $2 80 par minute, muat be 18 yra. louch-tone
required, Procall Co (602 954-T420

CHAINSAW POWERED Winches, Pumps, Augers:
Flansdnatructions $18.50 1-800-292-208T7. AEY-MEC, Box
AT, Morill, NE B35S VisaWC

FOUNDRY SETS Supplies, Brochure §1.00. Pyramed Prod-
ucts, BEIST Amancan Canal Rd, Nasnd, CA 92257 (619)
3544265

LATHES - INDUSTRIALMHOBBY FROM $410.00, MET-
ALS, SUPPLIES, CATALDG $1.00. CAMPBELL TOOLS
CO., 2100-0 SELMA AD., SPRINGFIELD, OH 45508, 1-513-
222-8562.

4™ METAL Cumng Lathe 5132 40 Taxg, 12418 Nighhngale,
Chamler AZBE4S .
LATHESMIIng Machines, Machine Shop Suppas Froe
Catalo Blus Ridgs, Box 538V, Humcans, W' 25526-0538
AT Al LN |
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FREE Caialog - Lowesl prices world wide SKYVISION.

SATELLITE & CABLE DECODER CONSUMERS GILNDE
i dj Bast Mew Systerra {Raded) - Free Programming

don Grabow, P.O. Box 578, Hastings, Nebraska BEG0GZ

OF INTEREST TO MEN

OUT OF WORKT NEED MOMEYT 51 00 (no cash) boosdsd

Guaranisad. §595 OVI-OP, PO Bos 1588, Hartford, CT
DE14d

Fevealed - Factory Purchasing - Engrmious Savings -
That Ends. The Confusion) §7.95 + $2.00 S&H. Siop
Box 180, Clay. WY 13041

18° DAS BREAK, Find oul how paopia receve all program-
milng virtually frea. Sand 520 85 Aeguest. 5201 Kingaton
Pis, Suite 6-108, Knowxville, TH 37818

LS

SCHOOLS

HIGH SCHOOL AT HOME, MO CLASSES. LOW MONTH-
LY PAYMENTS. INFORMATION FREE. EST 1887. CALL
1-800-228-5800 OR WRITE AMERICAM SCHOOLS, DEPT
#345, B50 E. 58TH §T.. CHICAGOD, IL S083T,



SCIENCE & CHEMISTRY

INVISIBILITY: 1840's LUSN Machinery, Hazards. Details
USS4.00. Fraser, Box 456, Salmon Arm, BC Canada V1E
AMG.

“EXPERIMENTER™ LABORATORY CHEMICALS
GLASSWARE. Catalogue $2.00. Established 1953,
HAGENOW LABORATORIES, 1302 Washington, MANI-
TOWOC, WISCOMSIN 5420,

SOLAR & ALTERNATE ENERGY

li‘|

MNEW FREE ENERGY| Fusi-ess 350hp Creativa

Science, Box B0O01, New Albany. IN 4T150.

FREE ENERGY! Fusl-ss motors and gonaraiors. HEA,
2AEPM, Bowling Green, MO 83334-0350.

SPACE & ASTROMNAUTS

MASA SPACE MISSIONS Video Catalog. Ri 8, Box 228,

E
:

SPECIAL SERVICES

INFORMATION. On anything, Farguson Resaarch Special-
ists, 60-15 Woodssde, Woodside, Mew York 11377,

STAMP COLLECTING

DEISCOUNT Stamps, Packets, Free List Iva, Box 197-C,
Hanford, CA 83232,

FREE sample plus catalog. Jefferiss, 3480 Middiabelt,
‘West Bloomfieid, MI 48323

OLD U.S. stamps on approval. Sherman, Box 15355E,
Philaceiphia, P& 15111,

STAMPS - Make money collecting and selling. Guida
ghows how. Where io buy and sall. Prices are axpecied o
skyrocket. $4.00. The Gate House, 914 St Clair Streat. M-30,
Madboume, FL 32835,

45 DIFFERENT US ARMAILS. Used 52.00. Mint 515.00.
EBERALING, Bax 2218, Meptuna City, hJ 07754

10 Ot Mint L).S, Commarmoratives, 25¢! Approvals. Global,
Box T428-P21, Olympea, WA 98507

TELEPHONE & SERVICE

11.9¢ LONG DISTANCE MATIONWIDE. Write. P.O. Box
32358, San Jose, CA B5152.

TOBACCOD

CIGARS, Tobacco, Pipes, Chew. Free Catalog. Ene To-
bacco Co.. 1828 Euclid, Cleveland, Ohao 44115,

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.

514" Diameter End Mills Solid Cartide $3.50. %" 32 NS
Taps $2.00. PH 815-567-3479

WIREBENDER laborsaving heavyduty 524 95 includes
shipping, 913-482-3486. 11828 West 100th Terrace, Char-
land Park, Kansas BE214

TOOLBOX. Award-Winning, Lightweight, Eficient. Frea
Brochure. Tech-Pack 1-800-537-4458.

TOYS, GAMES, KITES, PUZZLES,
NOVELTIES

HAIL Purzes - Challsngeng, Agents Wanied, Send $5.00
for Sin. Custom, POB 725, Wailnul Ridge, AR 72476,

TREASURE FINDERS

BURIED TREASURE-Sansitree aquipmeant allows lacating
from distance, Brochure free. Simmons, Box 10057-MA,
Wilminglon, NG 28405,

TV, VIDEOS & VIDEO EQUIPMENT

ADJUST Picture And Surround Sound To Theater Stan-
dards. AVAT Videocassaite, Free Inlormabion, Satisfaction
Guaranteed 1-800-835-0110.

WANTED MISCELLANEOUS

BUYING T Cartide, Moly, Tantakem, Gold, Siker,
Platinuen 1-800-321-8614.

WINEMAKING, BEERMAKING, ETC.

BEEAMAKING-Winemakers Free Catalog. Fas! Service.
Free Racipas. Callar-M, Box I2525, Seattie, WA 98133, BOQ-
321871,

DON'T BUY BEER! Maka i yoursell, Betier Cuality, Lowar
Cost. FREE Detais. 1-800-491-X348

FREE BEERMAKING BOOK-Catalog Finest Equipmeant,
Ingreciants. Fast Service! 1-800-852-9545,

BEGIMNMERS SPECIAL. Free Catalog and GREAT

PRICES. Call U-BREW 1-B00-Ba5-2441, North Myrtle Baach,
SC 20582

WINEMAKERS - BEERMAKERS. Froa Hustrated
(BOO) B41-7404 - Kraus, 7850-L. independence, Missoun
G154

HOMEMADE Bear-- 13 Old Country Recipes Plus One
Emsy To Maks. Send §10.00 LSASE. Homebrew, Box B8S,
Baaumont, T 77704,

BREW BEER YOURSELF! - Easy plans reveal sacrets. Or-
der today $10.00. Beer-Design, P.O. Box 1431, Elsnsburg.
WA BEG26- 1431,

WOoOoD, WoOODWORKING

SANDBLAST PHOTOS AND ART INTO WOOD, How-io-
video. 518,95 Video Liniversity, (BO0)-827-8444.

Popular Mechanics

P.0. Box 33578, Charlotte, NC 28233-9920.
Ciassified

Advertising Dept., 1 (800) 367-5452/(212) 649-3167

DEADLINE FOR ADS: mnmmlmmmwmsmmuﬁmwwmmmm

issua in which the ad is 1o appear. See Head of Classified Saction.

HOW TO COUNT WORDS: Name and addrass miust be included in counting the number of words in your ad.
Each initial or number used counts as 1 word: J.J. Smith, 224 Wasi 57th Streel, New York, New York 10019: 8
WORDS. Zip codes are not counted. Phone #: 2 WORDS, Symbols used as keys are charged for. City or stale count
as 1 word each: New Brunswick, New Jersey: 2 WORDS, Abbreviations such as COD., FOB, RPM, USA,
P.O., 5x7, 16mm are counted as 1 word. (P.0. Box 382 counted as 3 words) Webster's International Unabridged
Dictionary will be used as our authority for spelling, compound words, hyphenations, abbreviations, etc. Send remit-
tance payable and order o Popular Mechanics, Classified Department, P.O. Box 33578, Charlotte, NC 28233-0920.

Ordar
Form
Das

FAX: (212) 977-5415

Ramittance of § is enclosed 1o cover insartion(s) in the issue(s). Classification
MO CHARGE ch.IH| 2 | 2 | o | & | ] | 7
1. =k 1 L L = -
8 | 9 | 10-5124.00 | 11-5138.80 | 12-5151.20 | 13-5162.80 | 14-5178.40
= |
15-5186.00 i 18-5201.50 i 17-5214.20 i 18-5226.80 i 19-5239.40 i 20-5252.00 | 71-5264.50
l 1 | 1 1 1
T-53ITT.20 | 23-5289.80 | 24-5302.40 | 25-5315.00 | 26-8327.80 | 27-5340.20 | 78-5352.80
l 1 | 1 1 1
20-8385.40 ] 30-5378.00 ] 31-8300.80 ] 12540320 [ 33-5415.80 ] 34-5428 40 ] 35-$441.00
| | | = | |
36-3452.80 | 37348820 ] 38-54T8.80 - | 35-8491.90 i'm.nn | #1-8518.80 | 4a-ss29.20
X Il 1 |
43-5541.80 | 44-5554.40 | A45-8567.00 J; 45-5579.600 i 47-5582.20 | 48-5604.80 | A0-5817.40
YOUR NAME i PHONE:
(PLEASE PRINT)
FIRM (MAME IN AD) e =
YOUR ADDRESS
CITY STATE ZIP
DATE: = _YOUR SIGNATURE amre
{PLEASE PRINT OR TYPE COPY* FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)
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When Terrorism Goes Nuclear

The U.S. faces its ultimate threat—terrorists Design & Engineering Awards
with nuclear capability. Special response PM editors pick the innovations of the year
teams, which include robots that can defuse for our annual Design & Engineering Awards.
nuclear bombs, are our main defense. Our See the winners in our January "96 issue.
cover story gives you an inside look at the
weapons and tactics of these elite units. Blanket Chest

Challenge your woodworking skills by building
More New Cars '96 our beautiful, traditional solid-cherry blanket
Here’'s our second report on the new 96 chest with a single-dovetail drawer. Our step-
cars. We drive these models and show you by-step instructions make it easy.
what’s new under the skin.

Deep Diving
Picture This Previously, scuba dives were limited to about
Since the early days of TV, the dream was a 20 minutes at a maximum depth of 150 ft.
thin screen that could be hung on a wall like Now, new apparatus allow free swimming
a painting. After several false starts, reality to depths of 300 ft. and dive times more than
has now overtaken fantasy with a 40-in. gas-  three times as long. Here's the hardware that
plasma picture screen that's only 4 in. deep. opens up this deep new world.
PUI'HJUI MECHANICE (155N KR 4558 s pablished monthly by The Hearst Corporation, 968 Sth Avenoe, New York, NY 10018, USA. Subseription praces: United States and
jl.- Slovdnit b .l]'.t::l ri i Distrimution & I'd a.f:ﬁ enl No. ’HE -.x: :l'q:' T x?n'“n"’.}i‘m'.T“:“-','l‘:fi’.-.‘;.“.'.“ﬂ-'iiﬂf‘!;.’ﬁ."{afﬂﬂ'ﬂmm mﬁﬂ P“m
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SOONER OR LATER
YOU HAVE TO GO HOME.

After the kind of day you put in, all you want to do is fall into your favorite easy chair and put your feet up
That's why we designed the inside of the Chevy Full-Size Extended-Cab to be so comfartable. Kick back in the form-fitting
seals with their available leather surfaces. Or choose power bucket seats that'll let you adjust to your favorite
position with the touch of a finger and a center console that's about as versatile as the Onginal Swiss Army~ knife. So relax
You can still call on the Chevy C/K Pickup to be tough and dependable. But maybe now you'll also want to call it home

Chevy Trucks

LIKE A ROCK

For u tren product brochurs call 1-B00-5%0-7430 7 - 1 Emtiiom = & seginlared badwsas gmd Chevy oo 0 Dadem ek of e G Corp ©1395 OM Ciep & Bughts Revsrvnd Buck



SURGEON GENERAL'S WARNING: Smoking

Causes Lung Cancer, Heart Disease,
tmphysema, And May Complicate Pregnancy.
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