Introducing the new
Dodge Ram Club Cab.

Now vou can do something yvou thought
you'd never do in the back seat of a pickup.
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We took the most comtortable tull-size

pickup in the country, and made it more
comlortable. We took the most thoughttul

interior on the market, and made it more

thuughlluL We took the hlggﬁ'ﬁt cab ";,"'ﬂ"”ﬂf
on the road, and made it blgger. A'Jjﬂp.-x

The new Ram Club Cab doesn't
just change the rules. It extends its list
of advantages over other pickups by a
comlortable rnnrgin.

Since there's more hip room than
other club cabs, back seat passengers
can spread out. Because the seat
cushion is deeper, it provides added
thigh support for longer trips. You'll
Esp{*c:ia"_!,' want to sit up and take notice
of its higher, more expansive seatback.

When we say that our pickup is the most
comlortable club cab you can buy, we have

the material to support it. In the form of a

new patented fabric that does a superior job

of retaining its shape and firmness. Its fibers
act as a shock absorber specially tuned for

comfort. Its like having a
suspension system just tor
the back seat.
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Meanwhile, you re
sitting comfortably up
front, as well. Like all Ram

pickups, our Club ofters an

available six-way power
drivers seat. Plus a standard center console
to better organize your office on wheels.
Safety doesn't take a back seat, either. A
driver’s airbag comes standard.

F!}ﬁ?‘l}:ﬁfﬂ, To help you avoid accidents, we've
ANTI-LEN'K = -.
BRAKES also made available four-wheel

\ anti-lock brakes.

No matter which Ram you choose,
you've got plenty of power, too.
Courtesy of the industry's most
powerful overall line of pickup
engines, From a 3.9L
Magnum V-6 all
the way up to a
300 hp Magnum
V-10. And a
Magnum
Cummins Turbo Diesel,

with 430 Ibs/ft of torque.

You've got some puwerful pmtectiﬂn. too:
Our new Customer One
Care" 3-year or 36,000-mile
bumper-to-bumper warranty
and 3/36 Roadside Assistance.’
So sit back and make
yourself comfortable in the
new Dodge Ram Club Cab.
Front or back. Either way,
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we 've made plenty of room.

! Abwans s yosar seat Lele bar a Bully ellectnoe airkag
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50 Detroit Spy Report Ford's "56 Taurus and
"97 Escort, Chrysler's coming minivan and the
next-generation Chevrolet/GMC van.
53 Import Spy Report First look at the "?6 Ferrari
F40 supercar replacement, plus the "96 Jaguar XJ5,
Mercedes-Benz's future E-Class sedan and C-Class
wagon, and Kia's larger 4-door sedan,
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A best-selling Japanese car that’s made in Ohio.
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48 Boating Ultimate ski-boat test.

76 Aquastrada A car with ski-Doat speed on water.

POPULAR MECHANICS » NOWVEMBER 19594

91 SPECIAL: ANNUAL WOODWORKING GUIDE
Making Power Tool Jigs
® Circular Saw Jigs for straight and accurate
CTOSSCULS.
® Drill Jigs that give your portable tool drill-press
precision,
® Router Jigs for surfacing and edge treatment.
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25 Tech Update
® Old tanks form a marine refuge.
® Smaller, cheaper rockets for space probes.
® A more deadly sniper sight, and more,
46 Science Scramjets get serious.
64 Fast Frelghter A radical new hull design
promises high-speed performance for cargo ships.
73 Wings Of Mercy
Far the sight impaired, Orbis flies hope around
the world,
78 Night Hawks
Military night vision gives cops an edge on
the bad guys.
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44 Electronics More than just time,
134 Computers Desktop power to go.
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Solutions to Engine Problems.
PRESENT

THE NATIONAL
AUTO QUIZ

1. What carmaker uses this emblem for one of its 5. American Motors was formed:
neaw models?

A) When Hudson merged with Packard. B} As an in-
dependent car company after World War Il. C)
When Kaiser was reorganized. D) When Nash
merged with Hudson.

6. Buick's "Century* model was named for:

A) Buick's buying the Century Motor Car Co. B) The

A) Toyota. B) Chevrolet. C) Infinity. D) Subaru. model being able to reach speeds of 100 mph. C) A
special 50th Anniversary edition. D) The car's 100-
2. The first car line to offer power steering as a gen- horsepower engine.

aral option was:

7. The most powerful production engine ever to

A) Cadillac. B) Lincoin. C) Chrysler. D) Duesenberg. come out of Datroit was the:

3. In a normally operating engine, intake and ex- A) Chrysler 426 cu. in. Hemi. B) Chevrolet 427 cu.
haust valves are opened by a cam and closed by in. L-88. C) Chevrolet 454 cu. in. LS-7. D) Cadillac
the: 500 cu. in. V8.

A) Rocker arm or cam follower. B) Valve spring. 8. The Yenko Stinger was a dealer performance-
C) Lifter (tappet). D) Pushrod. modified varsian of what car?

4. The car that paced the inaugural Brickyard 400 A) Corvair. B) Camaro. C) Mustang. D) Porsche.
race at the Indianapolis Motor Speedway on August
6, 1994 was the: 9. Al Unser, Jr., won the 1994 Indy 500. His car

was powered by what engine?
A) Chevrolet Monte Carlo. B) Ford Mustang. C)

Chevrolet Camaro. D) Chevrolet Corvette. A) Ford. B) Buick. C) Mercedes-Benz. D) Chevrolet.
WIN A FREE VIDEO
10. What minivan currently offers a supercharger
option?

Send us your auto-related questions. If we use one

of them in a future quiz, we'll send you a free car 4y podge Caravan. B) Chevy Astro. C) Toyota Pre-
care video. In case of duplicate questions, the one via. D) Ford wrndsfar '

with the earliest postmark will win. ' ’

Send your entries to: 'D°0L D6 ¥ '8 (dy 00S-061
Mational Auto Quiz no nd Ayeonsiess ing'dysoy peied) DL 89
PopuLar MECHANICS 0's ¥'vr 8¢ (156L) D2 (sseEdw))g |
224 W. 57th St. SHIMSNY
Mew York, NY 10019




THINK OF IT AS
COUGH SYRUP FOR YOUR
CARBURETOR.

= [f you're driving a carbureted

car or truck...think of this. Gumout XTRA

| Tank Carb Cleaner helps soothe common engine performance
problems like poor acceleration, hard starts, hesitations and
stalls -- caused by a dirty carburetor. » Gumout XTRA | Tank
adds a boost of real power to detergent gasolines, to clean out
carburetor build-up better and faster than gasolines alone. Pick
some up today. Then pour it into your gas tank during your next
fill-up.  And in just one tankful, you'll get smoother,

guieter engine performance.

Solutions to Engine Problems.’




EDITOR'S
NOTES

® So what did you do on your summer vacation? If you're Don Chaikin, our
Automotive Editor, one of the things you did was climb aboard an Alitalia flight
to Milan, Italy, for a visit to Pirelli's Vizzola proving grounds to test drive the
new Pirelli P Zero superhigh-performance radial tire. The P Zeros just hap-
pened to be mounted on new Lamborghini Diablo VT supercars, so Chaikin was
forced to spend several days in the cockpit of a '95 Lamh{:-rghtm careening
around iwfe eva]uaung both car and

tire. Hey, lt & the guy's job. His tire
comments are in this issue (page 130).
His car comments will appear next
month. ... While Chaikin was enjoy-
ing the Mediterranean climate, | was
enjoving August in Indianapolis. And [
mean enjoying. The occasion was the §
first ever stock car race at Indianapolis
Motor Speedway, the Brickyard 400—
one event that did live up to its hype.
After Ernie Irvan had a tire go down
less than 20 laps from the end in the
Texaco Havoline Thunderbird, it was
all hometown boy Jeff Gordon in the Du Pont Chevy Lumina. But as exciting as
it was, the race was almost secondary to the hoopla surrounding it. Yes, it was
a fun weekend and I can say I was there when history was made. ...1 can't
go to Indy without visiting the Indianapolis
Speedrome, a local track that claims to be the
birthplace of the figure-8 stock car race. My
favorite at the Speedrome is the Flagpole Race,
| @ hilarious oval-track blowout with a twist. Each
time around, vou have to cirele a huge tractor
tire sitting on the start-finish line before pro-
ceeding to the next lap. Talk about bang for the
buck—you'll see more passing, crashing, bashing
and bumping in one Speedrome Flagpole Race
than you will in five seasons of Winston Cup
competition, Next time you're in Indy, check out
i the Speedrome. If you like action, you won't be
sOrry. ... Every November, Steve Willson and
the Home Improvement Department editors,
Tom Klenck and Roy Berendsohn, take over
maost of the magazine and produce one of our
Me in Indy. most popular features—the annual Woodwork-
ing Guide. This year, it runs a fat 27 pages, and if you know and appreciate
what a good jig can do for you in a shop, you'll cherish every word and picture
in this year's Guide. If you don't know what a jig is or what it can do for you,
why are you reading this? Quick, turn to page 91 and find out. Till next time,
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Joe Oldham

Chalkin In ialy.
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The Dirt Devil Wet-Dry Vac.

We put a lot into it.
S0 can you.

The detachable

blower i powerful enough

The
full 22~

acodaEoTy kit

to blow away dust, dirt,
and leaves.

The
includes rwo wands,

extra-long
a floor/squeegee hose and cord
tool. a ¢revice tool,

mean this
and a T-loot

vVaoduum can
hose. really go the

distance

- The
The 8- ;
s convenient
r 15— i
3 e built—in toal
capacity tank can —
CREARLY, - caddy means you
hold wetand dry -
will spend less
mesEes fngefher | i
time looking
without removing

for tools
the filter.

The low center of gravity
and longer wheelbase mean enhanced stability and

maximurm tip redistance.

For & retaller near you. call 1-800-321-1134

O19%s Hoyal Applienes Mig. Coo AT rights veverwed Ot Dewil @ o0 o regietered trademarh of Boval Applinnce Mig. Ce



SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.
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Winner
and Steel
Champion

With a sturdier handle and new, rugged
finish, America’s most popular steel bottle s
now tougher than ever, Made in the LISA and

guaranteed for life, it makes a winning g, too.

Avaifable in quart, half-galion, and widemouth
styles, plus a Staniey Lunch Cooler.

Alocldlin.
STANLEY

America's No.I Brand
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PM HOTLINES

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

LETTERS

Your written letters are always
welcome, If we think your letter
would be interesting to other
readers. we might even print it in
our Letters column (unless you
request that it not be printed). Cur
editors are listed by department on
the masthead printed in the front
of the magazine next to Editor’s
Notes, Qur address is; Popular
Mechanics, 224 W. 57th 5t.. New
York, NY 10019,

FAX MACHINE

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

ELECTRONIC MAIL

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

New users get an identification
number and password that allow
them to access the system. Simply
SEt your communications software
to 8 bits, no parity and 1 stop bit
{B-N-1|. and set the baud at 300,
1200 or 2400. Please remember that
we are not a professionally staffed,
fully operational bulletin board.
We're simply trying to make it easier
for you to communicate with us. So
please bear with us if it takes awhile
IO aNSWET your message.

READER SERVICE BUREAU

Our Reader Service Bureau is
operational five days a week during
regular business hours. The phone
number is (212) 549-3127. Please
call our Reader Service Bureau,
not owr editors, for information on
back [ssues, reprints of articles,
subscription inguiries and so on. It
will save all of us time.

HOTLINE PHONE NUMBERS

Unfortunately, our Hotline Phone
Service is temporarily discontinued,
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INTRODUCING CORD-FREE SOLO 4

The World’s First Cordless
Radar+Laser Detector.

Solo 4 is the world's first battery-powered radar+ laser
detector. Cord-free Convenience Nothing is easier

|'I'.I M Ad ||'.||l":'i .ll|!|l'lllll

buatteries provieie o use than cord-free Solo 4. Since no cord is required to

v clrvrers i ] \ 1

momthsofe  POWET i, Solo 4 is in radar+laser detection mode as soon as p—
vou place it on vour windshield and turn it on. Full Radar+Laser werfect chice whem trapelin

Protection Solo 4 provides long-range detection for every tvpe of radar and

laser used today. If it's traffic radar or laser, Solo 4 detects it. And does so better than any other
detector. Perfect For Trips Cord-free Solo 4 is completelv portable so it's perfect for long trips
and rental car use. But you'll also appreciate its cordless convenience for evervday driving. Auto
Shut-Off Solo 4 is smart. To conserve battery life, Solo 4 will
automatically turm itself off, if vou forget. Patented Technol-

Cars Torv-Free: 1+800+433+3487

: : 3 Gpen 14 bowrsa oy, 7 deyy o sesk
ogy Escort holds the patent for battery-powered detection design. ———— TR
We're the industry leader in detection technology. Best Detector SoLn™ 4 $249
= . s shipping & hamdliong (40w 1 0% bpliee e

i Ever Guarantee If vou aren't absolutely ' 5

Wil 4 § TR -

fomtpened delighted with your Solo 4, return it within ESCORT

indites wbich - > b Department 0N

bt o vascdar o J0 Y8 fOr @ refund. Solo 4: another 5200 Fields Ertel Kood

i Cincinnu, Dhio 452449

lasersgpal &5 letector first, from the company that’s made

|ir|.!'|:'.'."r'|:.|'l : - =
a business of being first...again and apain. ESCCHT
1 L¥

The Innovative Bdee™

0-Day Mosey Baok GUARANTEE

Solo 4 15 e at our factory in Cineinmadi, Ol



An interesting thing happe
people about their idea of a

You end up building it.

A couple of years ago, we asked literally
thousands of people what they were looking for
in a mid-size sedan. Turns out whar they wanted
more than anything was, well, everything: The
comfort and fearures of a more expensive sedan.
A comprehensive list of safety features. Excep-
tional qualiry. And getting it all at a price they
could afford was mentioned more than once.

So that'’s the car we  In car clinics held all over
America, thousands of
car buyers wsed com-
puterized notepads
like this to give us

created. We gave the

new Chevy Lumina their opinions of
EEry a SIth'I
standard features g

Chevy Lurmina.

including a 4-speed automatic and 160-horse-

power V6&. Air conditioning. Power door locks.

Theatre lighting. Even a
thett-deterrent system.

We simplified the



ns when you talk to enough
great mid-size sedan.

For a brochure call 1-800-950-2438.

manufacturing process for higher quality. We
created a beaurtiful new body, then designed
an interior to match. We gave it crisp, accurate
handling. And we equipped every new Lumina

with standard dual air bags, a steel safety

cage, and front and rear crush zones.

Best of all, we did it all at a price well
within the reach of most drivers.

You know, it's amazing what you can do

when you listen closely enough.

ALL NEW LUMINA £ 7 GENUINE CHEVROLET"




You Need The Edge.

MICRO-KNIFE™
Fast action when you need it.

Five years ago Ray-0-Vac acquired Tekna.
Then quickly decided the lightning-fast
Micro-Enife™ was a bit too "switchblade™
for their image. 5o they got nd of i,
tocling and all. Just recently, a longrime
Edge customer led us to an unknown
stash! Mow vours, while they last! Click
the button and instantly reveal a scalpel-
edged blade. The guard completely
swallowed by the stainless case. Ower

L

exchange rates to an all-time low, Check out this price! Complete with
carrying case, straps, and a [ifetime warranty.

B White Night™ Scope #WN-37 $379.00

See in the dark.

The White Might. One of the best
night vision scopes ever available, s
famons compact size and wide-optic
power twims night into green-hued day
merantly. Measures just Txdx2”, with

magnification of 3.2x,

Excellent for surveillance, nature
study, or home,business protection
Best of all, the political changes in
the former U.5.5.R. have driven

E'-:g

four

L 6" long. Made in the U5, Call now!

Super cfficsens, requires ust 2 AA bugeerier - wot inclnded

B Tekna Micro-Enife™

#TH000 £34.95
B Set of two, $29.95 cach!
EXTHO00 $59.90

Electronic Survival Torch.

Searting a camptire in the rain, or thawing 1 frozen pipe in 2 2-foot crawd space & the souff
nightmares are made of. Now discover the casy way, The 2500° edge, Measunng just 514"
high, new Blazer™ Survival Torch bums at over | /4 the surface temperature of the sun - and
rwice that of other torches, Bend glis, metals, erch wood, remove paint, solder electronics,
sterilize first aid gear, thaw bocks, braze plumbing, or fire up your favorite smoke! Precision needle valve
aadjusts for any job,

Even betrer, Blazer's automatic, one-hand eleetronic ignition requires no batteries, matches, or flint strikers
like ordinary orches. Just push the burton and it fires Aght up. Cross-cut diamond grip provides sure control
arany angle. Built rough of stainless steel, brass, and chrome, with a Ifetime warranty,  Call now.

B Blazer™ Electronic Survival Torch #GB2001 §59.95 8 Extra Blazer Puel, 12 fill-ups #RF300 §9.95

Take back control of your telephone.

Tele-S5creen™ Phone Protecior eliminaies
umwanted cails = harassing calls, sales calls, any
call vou wish, Incoming calls are grected by a
voice prompt: “Thank you for calling. Pleas
enter the fowr-digt pag-cade,” Your phone rings
only if the caller emters the correct code.  Vioice
prompt repeats and il no code is entered, the
caller is auromatically disconnecred! Use the
key-pad 1o change the code, or de-activare the
unit. It's like having an un-listed phone number
when you want it unlised. Like during study,
mical-time, romantic evenings, or when you only
want calls from those vou gave your password
0. Also secures fax and modem lines!

B Tele-Screen™ #T5-300 $44.95

Ingtalls caser than an anmering mackine, with
ity aww AC power pack. Lifetime warrausy

B
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. Own the last of
:31 Russia’s restricted issue

Dresigned for the KGR All
b stee] micro-henoculans fold away
to disappear inte palm or shire
pocker. Yet super atvanced coatings
and hitige 2.5 1 17.5 power viekds cryssal-clarity, even in losie
light condirions.  Hunfing, spofs cvents, conceres, nanre
studdy, or surveillatce. Now get the powerfil 11/2% long
cobd-war edpe.

B Dnial Foens KGB Micro-Binoculars: #R-215 §19.95

Wil vt anid Rusrinn docuspentation, aind o b sed reversed as foiw poiiter
neieriigope.  Hurry comrade, nipplies limised.

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

Switch on the dosking device for your car, and become fvrinble
to podice radar. And it's completely rn'g:li' The Mirage 2001™
emphoys radar masking circuitry, rocketing out silent, un-seen
waves that totally “zero-out™ police docking guns. Even works
against pulsed-radar, the newess instant-on™ device in speed-

Do not confiuse with “active™ scramblers or weak and ineffective
“Spirit” brand jammers. Mirage's passive circuitry operates within
all FCC guidelines and its big jamiming antenna wiper ant the
competition. Combine with vour radar detector for even more
powerful protection, Spot the raps, them jam them. Worth every
penny if you travel ar all. Not available in Virginia. Measures app.
4"y 3", liferime warmanty,

B Mirage Radar Scrambler #M2001 £199.95

The Edar recommends yon sbey all poded speed lnmite. Merage i insenaled
omly s protecoion gomi omproperty califrated police rudar or wmcrspadomr
I enforceneont - barh vave acenwrrences, Check your laws befare ordering.
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e Deliver.

The math is simple. For
just $30.00 never get stuck

with bogus bills.
A '
Q0.

AMERICAN
MUSCLE

A fully detailed antemative lograd,
im dig-caxt mrial 118 wrale, with
warking doars, load, derapled eqgne

Is your moncey real?
Know the answer in
scconds, New

and imteriar. Abows 10" fong. electronic currency
. tester instantly separates

The Viper RT/10. : " the trash from the cash,

_ At 060 1n -I-.R_ttum.ﬁ, a 488 cuthic iwich V10, and Sweep the sensing head
six specd tranny, it's no womder L.-:Ir' & Drrver catlled B "-!.-.Iln.' aver the bill. Red LED's light-up only on the genuine article.
most exciting ride since Ben Hur discovered the Charior™, Ar $60,000, you may Also works on forcign currency and travelers checks. The LS
want fo test drive aurs first. Treasury reporns an astonishing amount of funny-money in
W Dodge Viper RT/10 #3025R $34.95 cireularion. 1Fyou handle any cash ar all, invest a small amount

in protecting it

“ Activate the world's loudest pocket-size B Electronic Currency Tester #5T-008 $29.95
T g iy defense system, -

- Your office at night, our-of-town hotel rooms, dark parking
% mrages, or in your own car or home.  Carry the passport o

Yty | Ome tug an the bnyard-pin and a ear-shartering 110db
girch splits the air = driving any asailant scrambling for cover,

Miaci wire
Anfrana
Tt & iy
D arrach the included Velero tabs, loop the lanyvard over a door treiludid
JEnpb fand control a perfect doar-alarm. Also trip-wire
r L¢m1[n'r||'!¢.- for wide entrances.  Reguires just two AA hartenies.
o MNcgfures 3 1/44%x 27, slip into any pocket.  Hunrers, campers,
4 Ml— s, kads away at school, or anyone vou care about - an

excellens giff.
B Passport Personal Defense Siren  #ALM-14 $22.95

r |

Sit in Your Car and Hear Inside
Your House — a Quarter of a Mile Away!

From anywhere in the world, The same technology used by surveillance teams and
listen to the sounds inside undercover police: Sub-miniature electronics amptify

and transmit even whispers = rfght to vour portable or
car FM radio!

Internally powered by a 3-month micro-battery.
Leave hidden and choose when o *listen in™. Ok hide
in your pocket and secretly transmit 4 conversation o a
friend’s car or walkman! Secure and monitor offices,
your home, or anywhere. You won't believe vour ears,

B Micro-Tech Transmitter Bug

your own home.

No matter where you've
installed it, call the XT'S- 1000 with
a special code and the powerful
microphone and circuitry open up
the entire area - wathout the phone
even ringing! You hear everything, with no-one the
wiser. Burglars won't hear a thing, but you'll hear them.

Advanced remote-monitoring rechnology was developed AK277 £34.95
for IVEA use. Now yours. Secure your howse, office and . .
family. Or, listen in on business deals, roving spouses, or - Clek yoiur local laws befire uning.

B Phonc Shadow #XPS-1000 §129.00
Chieck ywnr locatl fes before sunng plonie lines
et el THE EDGE COMPANY
KNIVES, TOOLS, & GIFTS
P.0. Box 826, Brattlabaro, VT 05302 = |-800-732-9976

intrusive guests. You won't believe your cars v

F With any order aver $50.00.
The lighrweight, pocket
Micro-Telescope

"".

Al F.00 ipping dnd insurnngr pov iiem, 1200 sk additional ism. Mmmmum

CALL TOLL FREE 1-800-732- 9976 Vi 0 S D R

The Edge Catalog - over 60 full-color pages of the hottest knives, tools, tricks in the world, Sec it for yourself,
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Name Model # Description Quy Price Bach | Total | |
Address E
Ciry Stare Zip '
Telephone ] 1
i

Method of Payment: [ Check or Money Order enclosed :
" I

JVISA U MasterCard U Amex U Discover 0 My order is over §75.00 please send me my FREE Micro Telescope. | |
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TIME MACHINE

90 YEARS AGO: NOVEMBER 1904

Pullin WE ht

The 2-8-0 configuration
made the Baldwm Loeomo-
tive Works famous. At the
turn of the eentury, in fact,
the B-wheel-driver ruled
America's freight ways,
When the Australians saw
how the pulling prowess of
these “Coneolidation™-type
locomotives made molehills
out of mountains, they or-
dered a fleet for tracks in
Vietoria. By way of flexing
its muscles, the demo loco
hauled a train of 54 cars
weighing a total of 781 tons
—a record Down Under.

POPULAR MECHANICS

Wirtaria's Lengeel Tesia
amssi— Ve Weis 83 i Sagamy T Sre Se—
st imae

60 YEARS AGO: NOVEMBER 1934

Hot Lines

When Teddy Roosevelt in-
habited the White Housze,
he often spent hours in
its Telegraph & Cipher
Bureau, since he refused
to have a ”tﬂlephunic in-

Washington's nascent phone
system was wired so that
the president ecould con-
verse with any government
official without the mes-
sages passing through the
city's central office.

strument” in
his private of-
fice. The bureau
clattered with
activity around
the clock. It g
dispatehed tele-
grams and ca-
blegrams dis-
guised in 10
different codes.

Flight Deck

Stretching its sea legs off
the Maine coast, the
USS Ranger was
America's first pur-
pose-built aireraft
carrier, The newly
commissioned ves-
se] stretched 765 ft.
in length. Ranger
had features that
typified early stabs
at ecarrier de-
sipm, such as six
funnels that
folded when
aireraft were
alighting.

HALHO. TG THANSHIT POWER

POPULAR

30 YEARS AGO: NOVEMBER 1964

Tackle Gear
Even back in the 1930s,
football players fussed

_ over their equip- _

ooty

ike a TOIm & gangster
movie, Thgpmhum gurd 810
was wheeling around Tulsa,
Oklahoma. Re-engineered
at the hands of Glenn Pray,
the "656 Cord was 20% small-
er than the '37 original and
cruised on a Corvair engine,
Vacuum-molding equip-
ment shaped the rakish
body from laminated plas-
tie. Lighter and more com-
pact than its forebear, the
new Cord slalomed nimbly.
But its under-the-dash
gearshift bedeviled hands
used to four on the floor,

PUPULAR
_MECHANICS

Foot
“A cross between step-
ping on a roller skate
in a darkened hallway
and ridmg a ba-
nana peel down
a preased
glide" —
that's how
PM's outdoors
editor described
his maiden voyage
on America’s favorite
new vehicle: the skate-
board. As the fad fanned
out from California, San
Francisco's Telegraph Hill
remained to skateboarders

ment. As stars tailored
their own armor, padding
evolved to protect

knees, thighs,
hips, kidneys,
shoulders and
% head. Foot-
g wear received
% particular
attention, and
we noted that
| “important

lowed to have
special shoes which
may cost as much as
twenty or twenty-five
dollars a pair.”

what Makaha, Hawaii,
was to surfers. But it made
for a steep learning curve.
New boarders adopted a
knees-bent head-forward
arms-out position, steering
via the back foot, Nothing
to it, breezed our man, be-
fore he wiped out. ™

POPULAR MECHANICS » NCVEMBER 1994



LETTERS

l'ermanently Grounded

With {uur August cover

story I thought you were
trying to copy MAD maga-
zine. That “car-plane” is
absolutely the last thing in
which I would attempt a
takeoff, let alone fly. Air
has a certain density that
relates to gross weight,
takeoff speed and square
footage of lifting wing
surface. Although the Air
Foree and NASA have pro-
duced such very fast planes
as the X-15, the Stiletto and
others that can fly with
very small wings, those
3-ft. wings are absurd for
a propeller driven aircraft.
In fact, it stands too high
to even get the ground-
effect lift.
STEVEN A. ZIEG
YORBA LINDA, CA

These car-plane concepts
are interesting engineer-
ing-wise, but can be a dis-
aster on the noise pollution
scene. As more and more
ultralites, Weed Eaters,
gas this, gas that are being
used by a more and more
crowded society, I would
hope you could use the
“tread lightly” conecept to
temper the articles. How
would you like to hear
Moller's engines fire up
next door at 6 am?
RICHARD DARBY
MERLIN, OR

Latters are subject to editing for
length, style and format.

It is unbelievable that you
would lend so much ere-
dence to the impracticable
Airear. It will never get
from “blacktop to blue
sky,” as your cover story is
titled. The first pothole or
speed bump will wipe out
the nose gear and that'll be
all she wrote.

HUBERT J. HANSON

TULSA, OK
That's what they told Molt
Taylor. —Ed.

You have got to be kidding,
or else ﬁere must be a
shortage of topies for your
cover. To put an 8-ft. wing
and large body machine on
your cover and expect us
to believe that it will fly is
totally unbelievable. Any
student pilot can tell you
that plane won't even get
off the ground. Shame on
you.
RUDY CURTIS
BY FAX

In your editor's notes, you
say the most famous exam-
ple of a car-plane is a resi-
dent of the Boeing Museum
in Seattle. The car-plane is
a resident of the Museum of
Flight, located near Boeing

Field in Seattle.
THE MUSEUM OF FLIGHT
EENT, WA

David Freeman's story cov-
ered everyvthing except
mayhe the wing loading
ratio. It's a pretty impor-
tant thing in either high-
aspect- or low-aspect-ratio
wings. Of course, the high-
er the speed, the higher
the wing loading ratio can
be. But not many pilots
wait for 250 knots to lift
off. Wernicke can solve that
problem in two ways, One,
econvert to jet power and
develop a very low weight/
high thrust afterburner;
or two, move his entire op-
eration to the Philippines

POPULAR MECHANICS ® NOWVERMBER | 994

and take off only during
typhoons.

C.F. ASHMORE

TUCSON, AZ

I cannot see how the car-
plane would fly or even
make it in the American
market. If vou want articles
to be more exciting to read-
ers, why not put some stuff
in them that would be a
good and practical seller
in the market and benefit
people?
PATRICK VINCENT
TOPEKA, KS

You mean like a car that
becomes a boat when driv-
en info water? —Ed.

As an automobile, the Air-
car will need impact resis-
tant bumpers and fuel
tanks, passive restraints,
pollution econtrols with
50,000-mile warranty and
other povernment-mandat-
ed equipment. All of this

equipment will inerease the
weight of the flying ma-
chine. Additional weight
and inefficiency are exacted
by the hydraulic drive sys-
tem. I wish Ken Wernicke
good luek in hiz quest.
CHARLES HANSEN
TINTON FALLS, NJ

With produet liability law-
suite having virtually killed
the domestic manufacture
of single-engine aircraft,
no prudent investor would
sink a bundle of money
into the Aircar. Just let
one clown take off illegally
from a freeway, hit a power
line and erash into a school
bus, and anybody remotely
connected with the Airear
would be sued for every-
thing he has. Also, no one
really needs the Airear.
We'd all like to be able to
push a button on the dash
and fly out of a traffie jam,
but that's exactly what the

{Please turn to page 22)

tion of sailors at the helm.

I-'Ieader Project Of The Mnnth

In 1965 whan our !'amll*_.r moved 1o Hun:m Ohio, on the
shores of Lake Erie, | promised my four young sons
we'd build a boat. Armed with the January 1966 issue aof
PoruLaR MECcHANICS and the article “Teacup: A Basic-
Basic Sallboat.” we built what we felt was the best boat
in the world. The boys have grown, and for the last 15
years Teacup has been in dry-dock. This summer, how-
ever, Teacup was converted into a sandbox for my
grandchildren. All lines were kept authentic, and it's a
delight to see Teacup “salling” forth with a new genera-

GENE SMERCINA
HURON, OH
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LETTERS (Continusd 2i

Aircar couldn’t do, physically or le-
gally. If there was a market for the
Aircar, one of Wernicke's many pre-
decessors would have made it. He
sounds like an interesting man, but
perhaps he is pursuing a solution to
which there is no problem.

GORDON RICHMOND

CALGARY, ALBERTA

Congress has just passed a new law
that gives much-needed product lia-
bility relief to single-engine mrcraﬁ
maniifacturers.

Wernicke's Aircar may be the expect-
ed breakthrough for the commuter's
vehicle. But, I wonder if it would ever
pass the automotive safety standards
that are required on a national scale,
ginee it has no bumpers and the loca-
tion of the gas tank was not men-
tioned in the article. It might require
a change in design to make it legal for
the road NORMAN BENTHIN

SIOUX FALLS, 8D

Beep, Beep—
Slow Down
Rebecea Day’s flippantly written
opening paragraphs about new radar
detectors are a sad admission of
Ameriea’s hidden tax system—gov-
ernment misuse of our police officers
to collect roadside revenue. Day glibly
writes of ticket quotas and of authori-
ties supplementing their expenditures
to the point of dependency upon the
revenues commandeered from mo-
torists. Unfortunately, she's correct.
Why do we accept this judicial ban-
ditry? We are the only Western na-
tion to abuse law enforcement’s credi-
bility with our motoring laws. Yet we
take such pride in democracy and
freedom.
BARRY SYRETT

GIG HARBOR, WA
No, Franee does it, too. —Ed.
The article “Watech Your Back”
caught my attention, particularly

when Day seemed to think that there
is some kind of game going on be-
tween the speeders on the highways
and the police. The sad thing is that it
seems that the policy of your maga-
zine seems to go along with the
thought. What concerns me is that
after volunteering to work in a hospi-
tal emergency room and seeing all of
the broken-up bodies that were picked
up and brought in by EMS people, I
hate to see the results of accidents
caused by speed. Radar detectors are
the only items I can think of that help
people violate a law that kills people.
THOMAS G. MEEK
WACO, TX

I hate to see all the broken-up bodies

as a result of incompetents who in-
sist on driving a car. —Ed.

Eddie To The Rescue

I grew up in Washington, not far from
Seattle. During my childhood (I am
now T5), Eddie Bauer was a house-

You Can’f Rush Smo

SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.

[ eaad

i

19mg. “tar”, 1.4 mg. nicotine av. per cigarette by FTC method.

>
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hold name among people who knew
and loved the outdoors. 1 remember
my dad telling me how, when someone
was lost or hung up on a mountain in
rugged terrain, the n who would
be ealled in was Eddie Bauer. He was
not large in stature, but was terrific in
his reputation for getunit.'rungs done
when the going was tough.
RON W. DAVIS
CHAFEL HILL, NC

Why in the world would you not have
run a photo of the guy?

EARNEST P. DOCLAR

GRAPEVINE, TX

Space TV Distortion

Your gt article “Space TV" was
thrilling. It means so much to us
Alaskans living on islands and remote
areas, But after reaching DirecTy
in Castle Rock, Colorado, I was in-
formed that this program does not
apply to Alaska or Hawaii. Shame on
George Mannes and POPULAR ME-

CHANICS for distorting the story.

Now, I have people all over the place

erying because their dreams and
plans have been destroyed.

H.D. “RED" BLACK

KETCHIKAN, AK

ILM By George
In the September issue, the article
“Neon Cowboy"” stated that the com-
puter-generated images used in the
commercial were created by Steven
Spielberg's company, Industrial Light
& Magic. ILM's work is seen in nearly
every Spielberg film, but it's actually
George Lucas's company.
SCOTT WARD
LAKEWOOD, CO

High Tide

F. Wesley Moffett Jr.'s letter in your
July issue iz insanity. Melting the
north polar ice eap would raise the
level of the oceans more than 50 ft.,
flooding coastal cities. For example,
all of New York City would be

submerged, as would San Franeizco,
Los Angeles, Boston, Miami and
many other cities around the world.
Second, our environment would be
placed in severe jeopardy. Thousands
of arctic species would become extinet
because of the warming in the climate
of the region. GREG SMITH

ORISKANY, NY

Truth About Merrimack
Onee again, historically accepted but
inaceurate information is perpetuated
by improper research. In the Tech
Update section of your August issue,
Greg Pope refers to the “ill- irom-
elad Merrimac.” This iz a patently
false statement. The correct name of
the ship is the CSS Virginia, a con-
verted version of the USS Merrimaci
salvaged by the Confederate forces,
The “Merrimac,” which should be
spelled Merrimack, was never an
ironclad.
ELLIOTT STOFFREGEN [11
PENSBACOLA, FL.
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No, this is not a pop quiz. And no, the answer stance, distinctive styling and “shift-on-the-move”
is not 224. Fact is there’s never been any question 4WDemand. Maybe it's the availability of a 3.0-liter
about it. Toyota has simply been the #1 selling OHC V6. Or maybe it's Toyota’s Hi-Trac independent
compact 4x4 pickup for 14 years running.” front suspension. Of course it could just be Toyota's
Fourteen years without missing a beat. reputation for quality that propels us to one sales
How has Toyota pulled off a winning streak of peak after another, after another, after another...
this duration, you ask? Well, maybe it's our rugged Toyota Trucks. You just gotta love 'em.

@ TOYOTA 4x4

I love what you do for me”

Call 1-800-GOTUNOTA if voud like 8 Truck brockure and the location of wmar nearest dealer Toyels remands you 1o Tread Lighthy!™ on publsc and privaie land. "KL Polk & Ca CVE 19801991
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News Of Tomorrows Technology Today
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GULF SHORES, AL—Once they
rumbled and roared in eountless ma-
neuvers, drilling for the day the Cold
War turned hot. But now America's
front-line battle tanks of the 1950=
and '60s are becoming silent guardians
of the deep. One by one they're plung-
ing into placid waters off the Alabama
coast, where officials hope they’ll nur-
ture a surge of marine life,

Starting last summer, a phalanx
of state and federal agencies began
deep-sixing obsolete M48s and M60s,
under a p m called Reef-Ex. The
idea is to relieve the flat Gulf of Mexi-
co seafloor with complex vertical sur-
faces that reef-dwelling life forms can
enerust. Eventually, experience has
shown, such artificial reefs will draw
schools of valuable fish such as red
snapper and amberjack.

With that in mind, Alabama has
been building artificial reefs since
1953, using anything from bridge rub-

ble to a ghost fleet of World War 11
Editor/Writer: T. Fope
- Philip , Cedia B. Cooper,

Milee Filion, Scott Gourley, Bob Scheler,
Suranine Schoenfelt

Old Tanks Bring New Life To The Sea

Liberty ships. But the Reef-Ex tanks
ought to outlast these sunken ruins.
Their thick steel armor should with-
stand corrosion for 50 to 100 years.
Loeal fishermen and license-issuing
states stand to reel in millions of dol-
lars over that period, state biologists
calculate.

The tanks begin their final deploy-
ment from Anniston Army Depot,
where reservists first steam-clean the
vehicles and strip away environmen-
tally hostile materials—oil, ammo and
so on. A tractor then drags each tank
to the loeal railhead, where a crane
hefts it onto a flatcar. At Mobile, Ala-

Retired battle tanks lle underwater,
evolving into artificial reefs to attract sea
Iife, fishermen and scuba enthusiasts.

bama, a second crane plants the tank
on a barge, which then putters out to
the reef zone. There, a forklift pitches
the vehicle overboard. After they top-
ple through 80-ft. waters, the tanks
land right-side up in most cases,

Army Materiel Command officers
applaud the program as a way to train
troops in maintenance and mobiliza-
tion. While, so far, 140 tanks have
journeyed from depot to the deep, of-
ficials would like to expand the effort
to as many as 1000 tanks per year.

Highlights This Month
® Baby Boosters—Smaller, cheaper rockets for probes.
® High Beams—Radar satellite will scan Earth.
® Plant Lights—New drive for machine-shop lasers.
® Jack Of Hearts—Plumber’s plunger for paramedics.
® Sure Shot—Sniper’s sight locks in on moving target.
® Fly Ball—Blimp rides on spherical envelope.
® Ditch Digger—Trenching machine vacuums up earth.

POPULAR MECHANICS » NOVEMBER 19594
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Launchers ten Up

WASHINGTON, DC—
Small is beautiful.
That's how NASA
views its plans for new
satellites and space
probes. To loft these
slimmed-down space-
craft, the aging stable
of converted ICBMs—
big Delta, Atlas and
Titan rockets—now
seems like overldll. So
planners are calling for
a new class of medium-
light boosters, and
rocket makers are
scrambling to launch
proposals.

The Med-Lite launch-
er, as NASA has
dubbed it, must offer
roughly half the lifting
power of a Delta—5000
to 8000 pounds—at
roughly half the price.

One likely candidate
is Taurus 2, from Or-
bital Sciences Corp.
The vehicle will stack
two Castor 120 stages.
At the top: a new up-
per-stage engine de-
rived from the rocket
motors for the Euro-
pean Ariane 5's upper
stage. Strap-on boost-
ers will lend extra
comph il necessary.

Beyond working for
NASA, rockets in this
category should also
find jobs sending up
replacement mobile-
phone satellites.

Three-stage Taurus 2 will

probably go after NASA's

coming Med-Lite launcher
contract.

4

Tag-Along Microsats

DULLES, VA—Like a burr that Boosted with a Pegasus or

travels on a horse’s leg, a tiny Taurus Pmﬂﬁm
satellite could ride along every Stretches - ]
time a Pegasus or Taurus rocket 'Mduding solar paneis.
lofts its primary payload. Orbital Sciences Corp. is offering
these volleyball-size spacecraft, called PicoLabs.

Weighing up to 50 pounds, a PicoLab would stow away
in the avionies segment of its launch vehicle. It could either

stay attached to the rocket, for short-lived space experi-
panels and can last up to three years.

Typical payloads? The sort of space-science packages
phyzics and radio-spectrum experiments.
Wrench Meets Vise
Sometimes it
takes a space-
to solve the most mun-
dane frustrations. Take Rack wrench combines
which can often strip Wit locking power of a vise grip.
stubbom nuts and bolts of odd sizes. McDonnell Douglas
effect, converts the worm-gear tightener into a rack-and-
pinion gear to lock the wrench's jaws.
tighten the worm gear. Then the squeeze lever pushes
the gear—and the movable jaw—into a locked position.

ments, or detach. If it flies free, PicoLab extends eight solar

that go up on suborbital sounding rockets, such as solar-

HOUSTOM, TX— ﬁ

station engineer

the crescent wrench, torgue of crescent wrench

engineer Robert Gottlieb has added a side lever that, in
In using Gottlieb's patented rack wrench, you first |

Plans are already afoot to manufacture the device.

Titan Blastoff

Simulator

SAN ANTONIO, TX—No one wants to
take chanees with the prized Titan IV solid-
rocket motor upgrades for the heavy-lift
vehicle's strap-on boosters. So contractors
have devised a Titan simulator to test just
one critical part. The ecomponent: a heat
shield around the rocket motor's nozzle.

Built by Southwest Research Institute,
the test rig mimics the rim of the outer
rocket body and the lip of the motor nozzle.
The heat shield plugs the ring-shaped gap
between these two. The rig then is subjected
to immense pressure changes, vibrations
and heat blasts to simulate a launch.

26

Heat shield peeks from under rig that simulates business end of a Titan IV booster.

{Meare Tech Update on page 28)
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The Rheem 90 Plus passed ngorous
field tests in the extreme cold of
iﬂh‘ North Pole, Alaska.
41 : ;
gw The high winter
It works fike s Rheen hUMIdity of Chicago,
Illinois. The lofty altitude of
Leadville, Colorado. And the strong

T

i winds of Cheyenne, Wyoming.

If there’s a colder place to test
the Rheem 90 Plus gas furnace,
please let us know.

That’s why you can count on
the durabihty and reliability of this
new high-efficiency gas furmace,
either in a new home or when
replacing your old furnace.

You can rely on savings. too.
The 90 Plus gives you up to 94%
Annual Fuel Utlization Efficiency
(AFUE). With the added economy,
comfort and reliability of clean
natural gas.

You'll also
appreciate its
quiet operation
and compact size.

It's only 34 inch-
es high, trim
enough to fit in
any replacement
application and
still leave room
for an air cleaner and a humidifier.

For your nearest Rheem
dealer, call (800) 548-RHEEM. Ask
about the 90 Plus gas furnace, the
one you can rely on — no matter
how cold it gets.

Clean natural gas.
America's best energy value.
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Space Radar
Free-Flyer

GATINEAU, QUEBEC
—The United States is
finally chipping in on a
civilian radar satellite
to probe Earth's re-
sources. While Canada is build-
ing Radarsat, the U.S, will pro-
vide the Delta launch vehicle and
a few components. Launch is
scheduled for 1995.

Unlike the shuttle's Spaceborne
Imaging Radar (see Tech Update,
page 19, Aug. "94), Radarsat uses a
conventional single-frequency radar, so
it won't produce multicolor images. But
it does boast several advantages. Be-
cause Radarsat will orbit for at least
five years, it can map Earth's entire

surface instead of just carefully picked Radarsat will crank out up to 5 kilowatts of radio energy In search of natural resources.

targets. In addition, it can shift froma
wide-angle view to zoom in on a 150-
ft.-wide swath. In this telephoto mode,
Radarsat can resolve 30-ft. objects.

Wheeling around Earth at a 500-
mile altitude, Radarsat will take six
days to loop over the entire planet,
The satellite will permit long-term

studies over a specifie site. Planned
uses include oceanography, environ-
mental monitoring, forestry and the
search for underground oil deposits.

Get Your $10 Radar
=y ol B T = LIVERMORE,
: = CA—What would
you do with a
miniature radar
. system you could
f | buy for $107 Don't
| say “stud finder”
or “ecar blind-spot
warning"—two
" companies have
already licensed
the technology for
those applications.
Lawrence Liver-
more National Laboratory built the deviee to
monitor laser-fugion experiments, The little sen-
£ sor features a chip that sends out a flurry of
£ pulses, each lasting less than a billionth of a sec-
g ond. Its receiver ean be tuned to pick up radar
Z gchoes from distances ranging up to 200 ft. away.
Although its inventor assembled the device
from components—costing less than $10 in all—
% the radar could fit on a single mass-produced chip.

e . ¥ REE_ g

Livermore's 510 radar could
probe walls to spot studs or
plerce fog to reveal traffic.

SAREMNCE LIV

The Pleasure Seekers

ATLANTA, GA—In a quest to cure cocaine addiction, researchers
are exploring the pathways of pleasure that course through the
brain. The goal: a synthetic drug that can bloek the activity of
cocaine while leaving normal pleasure responses intact.

Cocaine fastens
to nerve endings,
preventing the up-

take of a natural P

pleasure chemical
called dopamine.
Thus trapped be-
tween nerve end-
ings, dopamine
overstimulates
the nerves, trig-
gering a high.
Chemists at
Georgia Tech and

Merrer Universil:}' Chemists prepare brain-tissue samples to test drug

are testing drugs

that displaces cocaine at nerve endings.

that would themselves latch onto nerve endings, crowding out co-
caine but letting dopamine pass, The research calls for radioactive
probes on living brain tissue prepared with a special blender.

Wide-Angle Night Vision

WRIGHT-PATTERSON AFB, up with a Virtual Panoramic
OH—Terrain-hugging flights Display (VPD) helmet.

through pitch black will be all
in a night's work for pliots of angle footage from an infrared
the future RAH-66 Comanche cameara on the helicopter's
helicopter. To help them out, nose. Binocular optics project
Army night-vision engineers the images onto the visor with
have turned to their Air Force a full overlap batween the pi-
equivalents, who have come lol's fwo eyes. This overlap al-
VPD helmet combines head- ) *
tracking ability with a field of view  perceplion that's substantially
50" wide from an Infrared camera.

The display pulls live wide-

lows the pilot 1o enjoy depth

improved over current syslams.
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Shasn approximately actual size of 8 in length.
Photos depict our ineredibly detuiled replicn—not the ectual car!

1940 FORD DELUXE COUPE

| R

T Guarantie shipree|
In I.L'fu-hﬁnum\l.l.lhurwj
! il ey recEived by
Dacemiier 5, 1 B4

g

A Mehcnluusly Engineered Die-Cast Metal Re Replica
of One of America’s Greatest Cars.

It's no wonder the 1940 Ford Deluxe
Coupe was one of the most popular
cars of its day. Its unforgettable front
end featured a chromed, deep “V"
ribbed grille and elegant teardrop-
shaped headlights that blended
smoothly into gently rounded fen-
ders. From the sleek aerodynamic
roof to the sharply sloped rear end,
the 1940 Ford Coupe’s racy lines
were a delight to the eyes.

Undemeath its massive hood was
the famous 221 cubic inch Ford V-8
engine. It boasted 85 hp and gave the
car plenty of power for its day. Later,
many were "'snupc{l up” to become
“hot rods”. Now, you can acquire a
remarkably detailed replica of this
fabled classic.

Baih doors open smoothly, as do

Meticulously erafted:
hand-assembled!

Over 135 scale parts go into making this
authentic replica in the large 1:24 scale.
All the important components—the
body, chassis, drivetrain and engine
block—are crafted in metal and polish-
ed by hand before painting, Every sin-
gle f{}mpﬂmnt is inspected before this
replica is assembled by hand.

A Danbury Mint exclusive,

This extraordinary replica is available
exclusively from the Danbury Mint.
You need send no money now. Simply
return the Reservation Applicanon.
The price of $94.50 is payable in three
monthly installments of $31.50. Pro-
duction of this superb, hand-assem-

and trumnk. Tﬁnfmﬂwﬁuﬁtmmﬂrlﬁull-mgmﬁﬂl

Thee Frard Deluar: Couge irademarks @ mesd under license from Ford Maoior Company

1 1M ME

bled, hand-finished model cannot be
rushed. Reservations will be accepted on
a sirict first-come, first-served basis. Mail
your reservation today!

The Dantwery Mint ® 47 Richurds Avenoe ® Morwalk, CT 06857
[— — e RFRFRVATION AFPLICATH N = =— == == =—— == =

m‘] HE 1940 FORD
DELUXE COUPE

The Danbury Mint Send
47 Richards Avenue no money
Norwalk, CT 06857 0%,

Please accept my Reservation Application for the
940 Ford Diefiexe Conghe, 1 will pay for my replica
in three monthly installments of $31.50%, My sat-
isfaction is guaranieed. If | am not completely
satisfied with my replica, I may rewrn it within
30 days for replacement or refund.

"Fhis any ,||J||I||ulllr aalbrs tEx and 3150 I|||||:'|||:|||L amd hamiling
L Enaradlyreiin

Mame

| FPhrwse sl 2 brwihy §

Clty.
State fip
Sigmatire

|Dhrrdren wsdpret o atcrjstanee |

Name to print on certificate of ownership
(if different from above).
Allow 4 10 B weeks alier initial payment for shipmeni.
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Industrial-Strength Lasers

REDONDO BEACH, CA—Although
lasers have lit up American machine
shops since the 1960s, Japan and Ger-
many now outshine the United States in
gelling the deviees. Now 16 American
companies have banded together in an
effort to reclaim the lead in industrial-
laser technology.

The consortium’s immediate goal is
a pair of precision diode-pumped solid-
state lasers. One, eapable of delivering
25 megawatts of short-pulse power,
will specialize in precision drilling and
micromachining. The other will supply
6 kilowatts of power in longer pulses New TRW-led consortium
for cutting, welding and heat treatment. hopes that faster, more
These new devices would replace to- Pprecise industrial lasers will
day's standard carbon-dioxide and 9V and weid In future
flash-pumped solid-state lasers. RcTnanes:

It's no surprise that defense contractors such as TRW are bring-
| ing their laser expertize into the enterprise, organized under the
White House's Technology Reinvestment Program.

Watch Your Own Heart Beat Plumber’s Helper

PRINCETON, NJ—Doctors can now check the health of your ticker by Gives CPR

viewing a computer-generated model of your heart pumpmg away. The 3-
dimensional model derives from magnetic-resonance images {MRI} proc- | ST. PAUL, MN—A heart-attack victim in
— California recently revived when a family

essed through a diagnostic gy

console developed by Siemens. : member administered cardiopulmonary
The console determines the rasuscitation (CPR) with a household

heart's contours to build the § plunger. Now a controversial device can |

dynamic model. It then caleu- g provide the same service—active com-

lates heart-muscle mass, the pression-decompression CPR, billed as

volume of blood pumped and the first significant advance in the pro-

how much time it takes to fill cedure in 30 years.

and empty the heart. Cardi- The CardioPump, manufactured by

ologists previously seratehed Ambu International of Copenhagen, ‘

Denmark, consists of a silicone-rubber

thi= data out on paper,
Diagnostic console generates suction cup, a plastic handle |
containing a force

computer model of heart.
necting stem.

Ch.ipﬂ r-[‘llat Won,t Wilt' The device ac-

SCHENECTADY, NY—silicon is a natural material for integrated cir- | tively lifts the
cuits. But turn the heat up on a silicon chip, and it frazzles. By contrast, sili- | chest after each
con ecarbide—silicon’s ehemical cousin—ean bake all day without suffering. | compression dur-
Could silicon carbide replace silicon for high-temperature chips? ing CPR. That al-
General Electric thinks so. At the company’s Research and Development | lows the chest cay-
Center, engineers have fabricated semiconductor devices from the heat- | jty to act like a
resistant compound. Although the researchers had to rethink the structure | bellows, pumping
of components such as transistors, they've shuwn that foundries ean | more blood through

T BT

| gauge and a con-

form silicon-car-
bide chips with ex-
isting equipment.
These miero-
devices would fune-
tion in searing
spots inside diesel
locomotives and

the heart and more -
oxygen through the Plunger-like device
lungs with each up- Pprovides effective
and-down motion.  CPR by actively
Last winter and 'fing chest cavity.

spring, S Paul paramedics field-tested
the CardioPump, Cardiologists found
that the device worked better than

" Jjet engines, standard CPR if applied within 10 min-
G o utes of the patient’s loss of conscious-
E ) m,mm ness. But the Food and Drug Adminis-
§ from heat-resistant tration has halted trials, stating that
; silicon carblde could | patients can't give the required informed
g survive inside gas- consent if they're unconscious.

& turbine engines.
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11 mg "tar", 0.8 mg nicotine av. per cigarette by FTC method.
Brought to you by Camel Lights

SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health.




REAR-WHEEL DRIV
FRONT-WHEEL DRI
|-WHEEL DRIVE RE

Subaru AlllWheel Drive combines

“nfe. rear-wheel drive was your

only choice. Great for acceleration,

the best af both. Can.tinuaus{y

menitoring the road surface, the

less great on slippery, swervy roads. ; @

Then along came front-wheel drive system distributes power to all four
g came f FWD RWD AWD s B f
Subaru AlLWhee! Drive cum.bj'lm_;l"rmr- and rear-whee|

with its improved traction and more 7 - cababilkis for asiisiniins trocris and cocrol

wheels under normal driving con-
precise handling. Finally someone asked, “Why not ditions, then automatically shifts needed power from

build a car that gives you the best of both?” And the wheels that slip to the wheels

?_
Subaru Al-Wheel Drive was born. that grip

WHEN PUSH COMES TO SHOVE,
ALL-WHEEL DRIVE PULLS YOU THROUGH.

While front- or rear-wheel drive systems
may offer you certain benefits under

certain driving conditions,

The New All-Wheel Drive Legacy, LS Station Wagon



E PUSHES A GAR.
YE PULLS A GAR.
SERVES JUDGMENL.

whenever conditions change (a tricky curve, a steep SAFETY FROM EVERY DIRECTION.
hill, even a sudden patch of snow). And all this happens We think this kind of added traction and control
instantaneously, in the blink of an eye. makes Subaru AlFWheel Drive the

Which means you get front-wheel drive capabilities ultimate safety feature. But it's
whenever you need a pull. Rear-wheel drive power when by no means our only one. Fact
you need a push. And full-time peace of mind all the way ~ is, Subaru offers a host of safety

features, from dual air bags®
and side-impact door beams, :
to available 4-channel anti- R ——

lock brakes, for greater safety at every turn.
WHY NOT JUDGE FOR YOURSELF?

Starting at just §15,999, a new All-Wheel
= Drive Legacy Station Wagon is surprisingly
affordable. So call 1-800-WANT-AWD. Or
S Detter yet, come in and experience Subaru
Al-Wheel Drive for yourself. In the push-

and-pull world of driving it’s the only way to go.

SUBARU &
The Beauty of AllWheel Drive:

Aty wear st bein. *“Manwfoctarer s suggened recdl price (MSAF) of the All-Whea! Driwe Legacy Brighten manus eranmmibsion Station Wirgon nov inchading inksnd transporearion, sises, ficemr and itk
feex. Deealer's actunl price may vory Pictured i the Al Whee! Dvive Legacy LS Stacion Wagon MERF b $2(455 Cerualn iremu thows ave oprisnol equipment and are avollable o1 on additisnal eharge
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Automatic Supersight
For Marksmen

ABERDEEN, MD—Even the best-trained Green Beret
sniper can struggle to keep his sights on a long-
distance target. To help fight the unsteadiness inherent
in drawing & bead, the Army Research Laboratory has
been working on a system that factors wobble into the
aiming solution. The Joint Service Small Arms Program
and Los Alamos National Laboratories are collaborating
on the effort, known as Project White Faa!hnr

The concept employs a
video-sighting system along
with three quartz rate gyros.
The shooter first looks at a
miniature monitor and posi-
tions an artificial reticle over
the target. Guided by the
gyros, which track gun motion, [
this reticle travels along with
the target image as it jiggles M
across the display. A second B

set of crosshairs de- '
notes the actual bore sight.
Meanwhile, the marksman N
presses a fire-enable button.
When the target reticle aligns
with the bore-sight crosshairs,
whether by deliberate aiming or ran-
dom motion, the gun fires automatically.
Last winter, the Army tested a proto-
type system mounted on a Remington
M700 rifle. Results: Shot groupings of 9-in.
extreme spread from a 500-meter range.
b | Future developments will incorporate input
B! from crosswind sensors.

CAMERA 1

WINDSOR, ONTARIO—Robots
do a fine job of painting and weld-
ing, as long as the piece to be
worked is held in the right place.
But customized fixtures balloon the
cost of tooling for a new car model.
Sensor Adaptive Machines is
testing a system that should do
away with such fixtures, The com-
any's lprutnt}rpe apparatus com-
ines a laser, two video cameras and
Computer interprets laser-llluminated
images and tells positioner to move part
to correct position for assembly work.

Factories Without Fixtures

a computer to control the position-
ing of robotic machinery.

Called stereo photogrammetry,
the technique operates in near-real
time. The laser highlights the target
area to be photographed by the two
cameras. The computer then grabs
digital images and searches for dis-
tinguishing features to get a fix on
the part's position. After compari
the part's actual position to the de-
sired location, the computer com-
mands a robotic positioner to shift
the object accordingly.

-

POSITIONER "LasER
CONTROLLER CONTROLLER
IMAGE
MONITOR™ 4

PROCESSOR

Navy’s Bomb Squad
By Remote Control

COLUMBUS, OH—While bomb-handling robots
may be nothing new (see Tech Update, page 16, Dec.
"G3), none combine the features demanded by the U8,
Navy. So the Navy's Explosive Ordnance Disposal
Technical Center has tapped roboticists at Pacific §
Northwest Laboratory and Battelle to design the ©
Remote Ordnance Neutralization System, or RONS. The
machine is shaping up to roll on twin sets of tracks, which
can lie flat to cross trenches or fold up for tight turns.
The robotic arm on RONS will have to disarm anythin

from a live shell to a terrorist's bomb. At its disposa
will lie tools ranging from wire-cutters to waterjets. The

36

Navy's bomb-defusing robot uses pivoting
tracks to handle stairs.

remote operator will sense the tools” efforts
through a force-feedback manipulator. Com-
mands and feedback will travel either via radio control or
by fiberoptic link if radio energy threatens detonation.

PR ILLLISTRATEN Y EL ALY
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The first alarm system designed to
protect you as well as your car...

Revolutionary new vehicle security system is the first of its kind to
focus on the safety of the vehicle driver as well as the vehicle itself.

By Charles Anton

Easy installation. Irrﬁt.:r]'h'u}: the St Alarm
requires mo fumbling with wires. Special Plug-In
Connectors et you install the Smart Alarm with-
ol i sirgle wirg-cutter! Simply unplug the head-
light connector, plug in the Smart Alarm
connector, and then plug the headligh! connector
to the Smart Alarm. Connect e Smart Alarm to
the battery cable with the special clip. In minutes,
o arnd your car can enjoy complele 24-four pro-
tection. Ay from your oor, you'll feel sofer knoue-
g Hwt your car 15 profected! Near your car, you'll
feel safer knousing that you are protected!

I All you do is give up your car and activate
the delayed panic alarm. When the assailant has
resched a safe distance and is no longer a threal

te you, a deafening 12048 siren and flashing
lights will force him to flee your car, letting
you recover it safely,

Vehicle protection. Smart Alarm's cur-

remt sensor triggers the siren if the trunk or
| any of the doors are opened while the alarm is
armed. To supple-
ment the current
sensor, a shock
sensor triggers the
siren when it de-
tects a blow to your
car. Together, these
sensors  provide
your car with blan-
ket protection.

An adjustable
shock sensor pre-
vénts the siren
from being trig-
gered, eliminating

Compare

Smart
Alarm

Orthar car
mlarms

100 fost

1

Range. Other

cer alarms anly

o you wonder why car alarms have
countless features to protect your car,

sonal protection with the panic alarm, that's just
the beginning of the Smart Alarm. In addition

wwiesrk g o 100

false alarms. You
- fieet. Al Smurt

can also adjust the 400 foet
but nﬂ-ti'li:‘lg to protect you? After all, | to the panic alarm, the Smart Alarm also has a :]'ll.‘h;.'k m__“JL,‘T an; ::’l’":r r':"j”_’r’:
what's more important car finder feature. You'll | 110 siven with vour ,hw-rm:wl

your car or the safety of
you and your family?
Now there is a car
alarm that ol profect you
and your family. It is the
first of its kind to focus
on the safety of the ve-
hicle owner as well as
the vehicle itself.
Protect yourself. [t
all begins with the panic
button, Imagine you're
walking to your car at
night and a person ap-
proaches. Pushing the
panic button on your
transmitter lets your car
come alive with a
shrieking siren and
flashing headlights.
‘While the panic alarms
of other vehicle security
systems have a range of
100 feet, the Smart
Alarm’s panic alarm lets
you call for help or scare
away potental attackers
from up to 400 feet!
Exclusive feature.
Unlike other car alarm
systems that begin and
end their focus on per-

What makes Sonart Alsrn better?

N Range. Most car alarm features only
work up to 100 feet away—all Smarn
Alamm features work up o 400 feat away.

B Panlc button. Sman Alarm lets you
call for help or scare away potential trou-
blemakers by controling a pieming alamm
and your car's headiights.

W Car finder. Your car will ba able 1o
let you know whem i is by flashing it's
lights and briefly sounding the siren.
B Carjacking. Iis dalayed panic alarm
allows you 1o safoly provent thaft of your
car when confronted by a canacker.

B Easy installation. Other car alarms
are complicated or cost hundreds of dol-
lars to install, Smart Alamm is inexpen-
sive. and you can install
it in just minutes,

Bmart Alarm
In the firsd car
miarrm that will
protect you
and your
Tamily.

never again have to
wander around a dark
and dangerous parking
lot searching for your
car. You will be able to
know where your car is
trom anywhere within
400 feet by flashing its
lights and briefly sound-
ing the siren. You can
activate and deactivate
your car's headlights by
remote control to light
your way in a dark
driveway or parking lot.
Carjacking. The
Smart Alarm also ad-
dresses a growing haz-
ard for today’s mo-
torists—carjacking. It's
alarming how often
drivers are hurt in their
cars because they re-
fuse to give them up to
carjackers. Because of
its anti-carjacking de-
vice, the Smart Alarm
allows you to safely re-
tain your car when con-
fronted by a carjacker.
This is made possible by
a delayed panic alarm,

remote control at
any time you
choose, The siren's tone and volume can be ad-
justed to six separate tones. As a result, you'll
never confuse it with any other alarm. You can
also customize the siren, making it louder in
noisy neighborhoods and quieter in more
peaceful neighborhoods.

Risk-free home trial. With the Smart
Alarm, you get a complete “No Questions
Asked” 30-day money-back guarantee. If it's
not everything we say, just return it for a full
refund. The Smart Alarm is also backed by a
twio-year warranty, Your order will be shipped
UPS in seven to ten working davs.

The Smart Alarm Car Alarm.__ $99 s&5aH

Please mention promotional code 483-P01105
For fasiest service call toll-free 24 hours a day

800-992-2966
E o @
To order by mail, send check or money ander for the
total amount :I‘u:"'lLILHIIH S&H (VA residents add 4.5%

sales taoc) Or charge it to your credit cand, enclosing
your sceount number and expiration daie.

2820 Waterford Lake Drive Sulte 106
Midiothian, Virginia 23113
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Beachball

Is Blimp
NEWMARKET, ONTARIO
—The cigar shape of a tra-
ditional blimp may go up
in smoke if a Canadian com-
g—my’a efforts pan ouat. A 43-

-dia. sphere is now flying
as the prototype for a con-
cept launched by 21st Cen-
tury Airships.

No steering rudders or
altitude-changing flaps pro-
trude from this airship's en-
velope. Instead, the pilot
varies thrust from two out-
board engines to turn left
and right. To move up and
down, vanes mounted be-
hind the powerplants as-
sume different angles.

In addition, the gondola
is tucked away inside the
sphere, Large tinted win-
dows in the envelope pro-
vide panoramie visibility.

the eraft, the company needs only

version is now in the works, but the

Stubwing-mounted engines and vanes allow blimp m.
For lofting and landing 2ssume spherical shape. Gondola is carrled inside.
company believes the technology
two ground workers. A 10-passenger could lead to advertisement blimps
shaped like the products ndvertlseé' :

Hybrid Saturn Gets High Marks

COLLEGE PARK, MD—Not only
do Saturns turn heads among car
buyers, but a converted Saturn SL2

LUNAERETY OF MARYLAMD PHOTCH
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| cavitias allow them free movement to

New Face Of
Plastic Surgery

ATLANTA, GA—Scarring has always
been a scare for patienis about to
undergo plastic surgery. But physi-
cians at the Emory University School
of Medicine and elsewhere are now
adopting the endoscopic tools that
have revolutionized other procedures,

Endoscopes are thin, retractable
instruments that slip below the skin
through small incisions. A tiny camera
accompanias the instrument, feeding
images back through a fiberoptic cable.

The devices allow surgeons to
open pockets under the skin. These

insert iImplants or transform physical
structures. Post-operative scars are
much smaller and less painful.

ERCEY LISPIRTTY ELLIFTRATICON

Endoscopic Instrument opens cavity below
the skin, guided by a TV camera,

ran rings around its rivals at last
June's Hybrid Electric Vehicle Chal-
lenge in Southfield, Michigan.
University of Maryland students
stripped the car of its engine and in-
stalled 4 power-assist system.
Under the hood, an elec-

tric motor and a small internal-com-
bustion engine (lifted from a Geo
Metro) both transmit power to the
drive axle. The Geo engine, tweaked
to run on methanol-gasoline, drives
the car most of the time, while the
electric motor kicks in
for peak acceleration.
If the motor’s batter-
ies run down, the mo-
tor ean turn into a
generator, powered
by the Geo engine, to
recharge them.

School Bus Teaches EV Tech

BURBANK, CA—School buses are
natural platforms on which to study
s electric-vehicle technology. They ply
¢ limited routes in the morning and

A

CALSTART MHCITED Pt LLUATRATICOR By a1
- - 1 (3

- _ e
Converted electric school bus (above|
previews all-new vehicie [right).

38

TR

' | in Santa Barbara. The

_

afternoon, with a siesta to recharge
their batteries, if necessary, Because
they also run much quieter than
diesels, kids' chatter should drop in
valume, to the relief of drivers.

The CALSTART consor- - ==
tium is nurturing three elec- ®c ..
tric school buses. One, & 44
retrofitted from an ex- 5
isting vehicle, now car- J
ries 66 schoolehildren -lf

bus packs 110 kilowatt- | -
hours of battery capacity & B
and has a 50-mile range.
A second has been eon-

-

verted to work Santa Maria-Bonitas.
The Specialty Vehicle Manufactur-

ing Corp. is designing the third from

the ground up.

R
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Thousands of Successful NRI Graduates Are Proof of the Quality
and Effectiveness of NRI Training

NRI's been successfully training people for new electmonics
careers for more than 80 years.

Regardless of your previous
experience, you can succeed
with NRI, too,

Experience

First-Hand the
Intricate
Electronics Inside
Today’s Computers
NRI's highly acclaimed Discovery Learn
Method — the leamn-by-doing approac
first-hand experience with the intricate electronics behind
microcomputers - [s the most effective way 10 learn a new
skill. You start with NRI's Discovery Lab - a complete breadboarding system that lets
you design circuits, modlfy them, and then diagnose and repair faults,

Youl then go an to build a state-of the-art 4865x/25 MHz Intel-based

w computer from the keyboard up, You install the power supply, 3.5" floppy drive,

200 meg hard drive, and Super VGA color monitor. This powerful system,
which also features a Pentium overdrive-ready motherboard and
today’s most sought-after peripherals — CD-ROM drive, sound
card, and speakers - is all yours to train with and keep.
What's mare, you perform diagnostic tests using the
professional-level Ultra-X R.A.C.E.R. plug-in card and Cluick Tech

&“ software, all included in your course.

. Plus, MRI training includes fully integrated software packapes -

M5-DOS 6.21, OBasic, and Microsoft Works - and skill-building interactive projects to give

you complete confidence in a wide range of applications.

Train in the Privacy of Your Own Home

Mo prior experience necessary — with your persanal instructor and ‘W
MRI's team of technical specizlists behind you every step of the way, you

learn at your own pace = no classroom pressures, no night school, no

need to quit your present job until you're ready to make your move.

mgﬂ"‘ fter finiting the NBY | Take Advantage of Todays Money-Making o
microcomputer se -ty
I set up my own com:any: ] contrae I Opportunities in Computer Repair :

Ing
nat gives you

The Department of Labor forecasts aver 220,000 jobs for computer
ﬂjﬁf_gﬁcﬁ? .l'ﬂ' f?‘ﬂmp-u”.fii;:!ﬂﬂﬂrs service technicians by the year 2005. With the right training and <kills, you
control my future and total can cash in on this wide-open opportunity. Only NRI prepares you so thoroughly for a

3 il o t: jo computer service technician — even a business of your own!
confidence in my business” full or part-time job as a computer service techmician ¥

W bede oy Aners || FREE Catalog Gives You the Whole Story—Call or Write NRI Today

r & Let us hear from you next! Send today for NRI's free, full color catalog. If the
coupon is missing, write 1o NRI Schools, McGraw-Hill Continuing Education Center,
4401 Connecticut Avenue, NW, Washingon, DC 20008,

“I recommend NRI to anyone

fooking fur 2 change, success and | Send today for FREE catalog or call 1-800-321-4634 Ext.1028
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The Delicate Ditch Digger

COLUMBUS, OH—Gashing a gas line with a backhoe blade is an
excavator's worst nightmare. But a new trenching technology
that does away with blades should ease diggers’ minds,

Battelle and Concept Engineering Group developed the
machine for the Electric Power Research Institute. Called the
Soft Trencher, the vehicle extends an excavation head that
shatters hard soil by firing supersonic air jets into the ground. A

vacuum system removes the soil as it becomes airborne. As it §

works, the vehicle rolls continuously, opening deep trenches
as fast as 1 ft. per minute. The operator can either perch on the
driver's seat or run the machine via remote control,

Soft Trencher suits urban areas  som Trencher breaks up earth with

where underground utility lines  air jets, then vacuums loosened
lurk in abundance. soll without harming buried pipes.

Hot-Water Weed Boil

er
1 Ernvironmentally
friendly weed

killer sprays hot
water instead of

herbicides.
Developed

by Aqua Heat

AOLIA HEAT TECHNCKOXY PHOIRD

FRIDLEY, MN—Instead of spewing
herhicides that might ultimately taint
groundwater, a tractor-pulled device
sprays hot water to wipe out weeds.

Technology, the machine runs The sprayer is well suited to Flori-
water through a stainless-steel, da's citrus groves, where it was in-
diesel-fueled heater that hikes wvented, but it could also control vege-
the temperature to 210°F. As the tation on roadsides and golf courses,
tractor chugs along at between 1 and The sealding water may also disrupt
4 mph, applicator booms squirt the the life cyeles of insect pests. Operat-
hot water where it's needed.

ing costs run about $20 per acre.

Wasteland

Workhorses
CALGARY, ALBERTA—Seek-

| screen that receives images from a
camery on the HazHandler, The oper-

ator can run the vehi-
cle from as far away ﬁ

ing ways to work over its messy |
nuclear sites, the U.5. Depart- |
ment of Energy recently has bean
looking over a versatile family of
little construction robots, Called

| as 1O ft.

the HazHandlers, the 10-ft.-long
radio-control vehicles come from
Rohotech Industries.

fied all-wheel-drive Bobeat chassis,

ments, from a bulldozer
blade to a burvel grappler
Each HazHandler rolls on a modi-  to a T-axiz manipulator saem,
Supported on a shoulder

propelled by a 40-hp diesel. The vehi- harness, the control panel remote-control can mpumhq

B R

BOBCITECH MOUTIMES FHOTCS

o e i P

cle can wield a wide range of attach- sports joysticks and a TV standard tools to work where humans dare not tread.

Sight Beats Lasers

scouting for ways to pro-
tect its troops' vision. _' FRONT-SURFACE
Tank-Automotive Com- - e

mand, for example, has P \-'I-=.-_—-
had Oak Ridge National | Smrrer
Laboratories design a ] e
laser-defeating viewfind- A | J
er for armored vehicles. m =
The optics involve mir- ==

rors and lenses. Light en- ALLIMINLIM-FILM
ters through a prismliike MIRROR ITACT

d_

beam splitter. A lens then focuses the beam on a replace-
able mirror made of a thin aluminum film. If the light is a
OAK RIDGE, TN—Blinding lasers will be an unpleasant laser beam strong enough to damage eyes, it will vaporize
reality on tomorrow's battlefields, and the Army Is already  the mirmor as il bounces off. A second mirror reflects the light

PR LLLATRATHCR BY ELIET MORAK

back to the same spot
on the thin-film mirror.
But if the thin-film mirror
is damaged, it can't ric-
ochet the beam back
along the view path to
the viewer's eye.

Laser destroys mirror In
viewfinder and can't reach
the eye, but normal light
bounces through.
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ELECTRONICS

More Than Just Time

BY FRANK VIZARD, Electronics Editor

W

\.s

wires or eables are required.
Programming software is
included with each Data
Link wateh and the whole
package lists for §130. Most
standard watch features are
algo included. 1t even sports
an Indiglo night light so you
can find out where you're
supposed to be even when
4| you're in the dark. One
¥ drawback, however, is that
the Data Link doesn't work
with laptop computers be-
cause they don't have a
| strong enough light source
in their screens,
!  While the Data Link
might be the wateh to have
during the work week, the
Vertech Alpin from Avocet
is the wateh to have for ac-
tivities that involve going up
or down something other
than the corporate ladder,
Based on use in the
{XA Adirondack Mountains of
upstate New York, the
A | Vertech Alpin accurately
measures vertical ascents or
deseents, whether it be sum-

® It used to be that the only things you
could put on yvour arm were a tattoo
and a timepiece. The tattoo, of coursze,
is still an option, but now there are a
number of new watches available that
tell more than just the time.

Among the more high-tech entries
is Timex's Data Link. Developed in
conjunction with software giant Mi-
crosoft and chip-maker Motorola, the
Data Link allows you to easily
transfer information from vour
computer to your watch. Specifi-
cally, you can transfer appoint-
ments, phone numbers, ad-
dresses, to-do lists and other
information from time-manage-
ment programs like Microsoft's
Schedule+ For Windows.

Transferring the information
is fairly simple. Just point the
watch at the computer monitor
from a distance of about 1 ft.
A sensor on the watch face
reads the data as flashing
lights, similar to the way bar-
code scanning works. In about
20 seconds, the Data Link

stores up to 70 entries. No MicroTalk's TeleWatch Is a cordless phone on a wrist.
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mertime hiking or wintertime down-
hill and eross-country skiing, Meas-
urements can be made in feet or
meters up to an altitude of 60,000 ft,.—
a claim not tested for lack of a plane.
Measurements can also be made for
total, maximum and average rates of
ascent or descent for the day, week or
year. There's also a built-in stopwatch
if you want to time performances.

Another handy feature is a weather
mode that displays barometric pres-
sure and trends as well as the tempera-
ture. Acenracy was confirmed after
bheing caught in
i thunderstorm
while mountain
hiking—should
have looked at
the watch a lit-
tle sooner!

. The Vertech
Alpin is also a
good aid for map
reading, Com-
hined with a com-
pass, it's rela-
tively easy to
determine your
¥ location, almost
exartly. It should also
be noted that the dis-
play is easy to read
and the colored
Measuring the function buttons
heights you climb. 440 pgsy to use
even when wearing gloves, List price
for this wateh is $120, Avoeet is head-
quartered in Palo Alto, California,

Meanwhile, turning a wateh into a
telephone is the aim of MieroTalk
Technologies of Minneapolis, Min-
nesota. The TeleWatch basically puts
a cordless phone on vour wrist. In-
cluded in the package are a base
station that can support up to four
TeleWatches, and two nickel-metal-
hydride batteries for about $350,

The 10-channel TeleWatch features
a scrambling eireuit for privacy, speed
dialing and an intercom mode. The
buttons also are large enough
that the average person doesn't
have to use a pen or pencil to
dial a call.

The TeleWatch is reminis-
cent of a similar product devel-
oped by Panasonic last vear,
While kudos are warranted,
eliminating the keypad is
elearly the next step to be
taken—something that should
OCCUT 48 5000 a8 Voice-activa-
tion technology improves,

MicroTalk says it's working on
a cellular wristphone as its next
product—a deviee that would
go beyond a cordless phone's
limited range. Now that would
be something to talk about. M
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Its Father Was = ool
A Wlll‘l(illllllil:. On the one hand, the Chevy Full-Size Pickup

Its Mother Was
Overhearing.

comes from a long line of hardworking,

dependable trucks. In fact, of all Chevy

trucks sold in the last 10 years, 97% are still on the road.” But there is another
side to this Chevy. The side that mothers it, hovers over it and pushes it to be
the best it can be. The people who bring it to life are all perfectionists. And
they are just as tough on this truck as it is on the road. S0 it’s not surprising
our full-size pickup has the highest owner satisfaction of any pickup. Its just
a different breed. Chevy Trucks. The most dependable, longest-lasting trucks

on the road. After all, wed hate to break a family tradition.

For a free product brochure call 1-B00-050-2438.

0 fullline Tuck compary tHased on a survey of ownen
5 years, Claims exclude other g, The Chevrolet Emblem s &
M K. g 01004 GM 1..II:T: Resarvied. Buckle up, Amercs!



SCIENCE

Scramjets GGet Serious

BY GREGORY T. POPE, Science/Technology Editor

® Which comes first, the world’s
fastest engine or the world's fastest
plane? This chicken-and-egg dilemma
is still awaiting resolution. For years,
the Air Force and NASA thought
they could beat the problem the way
they've met dozens of aeronautical
challenges—with an X-plane. In this
case, the X-30, or National Aero-
Space Plane (NASP), would streak
into orbit in a single bound. On the
way, its engines would gulp down thin
air at speeds previously unimagi-
nable. The engines and the aireraft
would be so tightly integrated that
each would show the feasibility of the
other. Egg and chicken would thus
arrive simultaneously.

But after soaring for years as the
Air Force's showpiece technology
effort, the NASP program has fallen
on hard times. Last year, Congress
threw the brakes on the project—
after more than $1.5 billion had flowed
into the aireraft’s development.
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And so NASP officialg, led by new
director Col. Robert Heaps, have
reined in their ambitions over the past
12 months. They've been closing up
shop on structural materials, skin-
cooling techniques, guidance elec-
tronics and other subsystems. And
they've returned to the program's
root, That's the engine: the super-
sonie-combustion ramjet, or seramjet.

Project engineers assert that the
scramjet remains the pivotal tech-
nology that will make or break hyper-
sonic flight, which begins above Mach
5. S0 unless Congress sur-
prises them with extra
money, officials will focus
all their funds on pro-
pulsion. Their new aim
is to flight-test the
fastest air-breathing
engine ever built—
“but without the
hook of a multi-
billion-dollar
aircraft,” as

. Heaps puts it.
— To that end, a new

program is rising from the
ashes of NASP— ie Hyper-
sonic Systems Technology Pro-

gram, or HySTP for short. As if to
jump-start HySTP, recent wind-tun-
nel tests have supplied the most strin-
gent tests yet of scramjet design. The
gite: NASA's Langley Research Cen-
ter, where a cadre of engineers has
been experimenting with scramjet
technology for nearly three decades,
The seramjet: the Concept Demon-
stration Engine, or CDE (gee “Scram-
jet Countdown,” page 20, Dec. '93).

The CDE lays claim to the title
of biggest seramjet vet. But since
seramjet design overlaps into clas-
sified realms, elements of the CDE
are unrevealable. Unless you possess
clearance, you won't see the engine's
nozzle, for example, or its internal
flow path.

Nevertheless, the CDE is revealing
a lot about the physics of a working
seramjet. Until recently, the seramjet
picture had appeared a disjointed
mosaie, Data have collected piecemeal
from computer simulations, miniature
models wind-blasted in miniature
tunnels, and full-seale tunnel tests of
nozzles and fuel injectors. Now re-
searchers have a realistic engine with
which to “validate design tools.”

Last July, Langley engineers fired

Missile-boosted scramjet will demonstrate sustained combustion at Mach 15.

~ Scramjet Flight Test Operations

| scnmger
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up the CDE with hydrogen fuel dosed
with a hypergolic compound called
gilane. This additive serves as a spark
plug, igniting spontaneously when it
meets oxygen. At press time, the
CDE had run for 18 seconds in a
Mach-6.8 windstream—ijust a little
faster than the X-15 rocket plane's all-
time speed record. Testers found they
could elamp off the flow of silane after
ignition and still sustain combustion.
Pressure sensors buried inside the
engine affirmed that the combustion
was taking place in a supersonic flow
of air—the hallmark of a scramjet.

“We know scramjets basically
work,” says Bob Faulkner, NASP
deputy program manager at Pratt &
Whitney, which built the CDE. “But
how well do they work to get the maxi-
mum efficiency out of them?"”

In search of fuel economy, the CDE
is also demonstrating the split-injec-
tion scheme developed by Pratt &
Whitney and Rocketdyne. As the jet
ramps up toward Mach 6, fuel injec-
tors spray hydrogen deep in the en-
gine. But onee velocity elimbs into the
hypersonic regime, air molecules he-
gin flashing through the flow path at
supersonic speed. So the rear injec-
tors shut down and a second set of
injectors—ecloser to the front—take
over. The switch ensures that the hy-
drogen spends enough time in the en-
gine to mix with air and then burn,

Engineers have looked forward to
proving this concept in an engine as
big as the CDE. In a small-secale
scramjet model—its flow path short-
er—the swift-moving air and hydro-
gen can simply blow out of the en-
gine's rear before they have a chance
to mix. Seramjet designers suspect
that fuel-air mixing will be easier in a
larger engine, and they hope the CDE
data will erase all doubts.

As the CDE tests draw to a close,
however, a hole yawns in the seramjet
database. “The big question that re-
mains,” says Heaps, “is how efficiently
the scramjet can operate at Mach 10
to 15 conditions. We can’t duplicate
that on the ground.” That unknown, in
part, moved Congress to scuttle the
X-30's development. No seramjet has
seen sustained combustion at high
Mach numbers.

To surmount that hurdle, officials
are pushing to launch little seramjets
out over the Pacific Ocean. Sawed-off
intercontinental hallistic missiles,
such as surplus Minuteman II or
Peacekeeper vehicles, would acceler-
ute the engines to Mach 15.

But engineers are already thinking
ahead to the problems of flight-test-
ing an engine without an airplane.

In particular, the HySTP seramjet
won't have an aireraft’s underbelly
stretehed out ahead of it, On an X-30,
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that surface would act as a long en-
gine inlet, compressing air as it rushes
toward a bank of scramjets. What's
more, the thin layer of air that hugs
the surface would pick up turbulence
as it travels the length of the under-
belly. Without turbulence, this bound-
ary layer could easily veer off from
the vehicle's surface and miss the en-
gines altogether, choking off combus-
tion. To sidestep this problem, the
free-flying scramjet will sport a strip
of material in front of the engine aper-
ture. The spoiler will trip the airflow
artificially into turbulence.

"We're not trying to duplicate X-30

conditions,” explains Heaps. "We just
want a seramjet that runs.” He adds
that the HySTP engine also won't have
to transfer air-friction heat into its fuel
to raise its temperature, as the X-30
would. Beeanse the seramjet needn’t
reach all the way to orbit, it won't have
to warm up its fuel to get the maxi-
mum kick from combustion. “We'll
gtill get a good test,” Heaps insists,
How quickly HySTP gets airborne
will depend on funding, which at press
time was itself up in the air. But
seramjet flight tests look like an in-
evitable step before a manned hyper-
sonic plane ever takes wing., ™

Its what you don't know. -
that will surprise you.

Why do they wrap it
in butcher paper?
Who sweeps

the alligators off
the runway?

~See, for the first
time, what it really
takes to get the
shuttle up and back,

SUNDAY
NOVEMBER 13
9PM ET/PT

EXPLORE YOUR WORLD™

| T Available oo home video,
For more information, call 1-B00-204-5588




BOATING

Ultimate Ski Boat Test

BY JIM YOUNGS

Pl PCTTE Y DO DU AN

® [nboard tournament ski boats have
the most specific duty cycle in all of
boating. As a result, they tend to look
alike and possess similar performance
characteristics. However, the differ-
ences between boat models can be
considerable to serious amateur and
professional skiers. So much so that
the integrity of competitive events can
be compromized if a towbhoat strays
from a set of exacting standards.

To make sure this doesn't oceur,
the American Water Ski Association
(AWSA), which is based in Winter
Garden, Florida, has developed strict
towboat eriteria. It enforees these eri-

Inside the tech traller, computers with
custom software monitor dual radar-gun
readings and plot acceleration curves.
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teria by conducting an independent
evaluation of boats—perhaps the
toughest set of tests carried out in
boating. The AWSA conducts this
evaluation onee a vear, and issues a
thumbs-up or thumbs-down recom-
mendation for each participating boat.

After passing a set of 10 rigorous
tests antr becoming AWSA-certified,
a bhoat is approved to be used at all
AWSA-sanctioned tournaments. The
goal of the tests is to guarantee that
each pull behind every approved tow-
boat ia consistent for skiers in all
disciplines,

To achieve AWSA certification,
a boat must meet the following
standards:
® Power and Acceleration. A boat
must achieve a minimum acceleration
of 36 mph in 250 ft. or less while
pulling a skier, The test involves using
a fiberglass drone, which simulates
the drag of a 165- to 170-pound slalom
skier from a deep-water start. Two
fixed radar guns measure the tow-
boat's velocity with a readout every
one-tenth of a second as the driver ac-
celerates pulling the drone. The radar
readings are monitored by computers
located in a tech trailer on shore,
which penerate aceeleration curves,
To maximize radar results, each test
boat is fitted with a metal target
standing 4 ft. above the eockpit sole.
® Barefoot Power and Acceleration.
This test requires a live skier and
minimum acceleration of 45 mph in
T00 ft. or less,

® Slalom Course Centerline Devia-
tion. This one determines if a towboat
is capable of being driven straight
through the center of a slalom eourse
with a skier pulling hard for the
buoys. Three different drivers pull
several skiers who slalom at various
line lengths. A computer-assisted
tracking device is employed to trace
the hoat's path throogh the slalom
cotrse and record the boat's lateral
movement, The measuring device
uses photographic images to ob-

s . tain the measurements. The
computer documents the

path and calculates its aver-

age and maximum centerline de-
viation. A towboat can't exceed an
average of 4.7 in. from the centerline,
® Jump Course Centerline Deviation.
Like the slalom course test, this test
uses a computer-assisted tracking de-
vice to measure the boat's ability to be

=

Fiberglass drone simulates a 165- to 170
pound slalom skier. Metal target in boat
improves reading of radar signal.

driven in a straight line through a jump
eouree. To pass, a boat can't deviate
more than 9.4 in. from the centerline.
® Sound Level. During course-de-
viation testing, sound-level measure-
ments are taken from shore. A boat
must not exceed 75 dB for passes at
34 mph and 36 mph.
® Handling and Maneuverability.
Each hoat must be able to make a
figure-eight pattern with diameters of
75 ft. at both 17 mph and 26 mph.
Each boat is also required to make
two 180° turns at 36 mph within a
150-ft.-dia. course. Barefooting evalu-
ations in this category require a boat
to make a series of turns at approxi-
mately 45 mph.

Aside from these hard-data tests,
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the AWBA test committee relies on
comments from test skiers who ski
behind each boat. These comments
add up to recommendations in the fol-
lowing areas: Slalom Spray, Slalom
Wake and Tricks Wake. If every skier
independently agrees that these char-
acteristics have a significantly nega-
tive effect on skiing, then the boat
may be disqualified.

Another set of subjective evalua-
tions is based on comments from the
test drivers. These are recorded un-
der the heading Driveability. Drivers
evaluate each boat's engine, layout,
controls and instrumentation—all of
which should not negatively affect a
driver's ability to provide smooth,
eonsistent pulls within required toler-
ances, If each driver independently
agrees that a boat's driveability has
a significantly negative effect on a
gkier's performance, then the boat
may be disqualified.

The final AWSA evaluation area is
for Engineering, where every boat is
examined and analyzed to determine
if the design hinders its performance.
Officials look for potential hazards
and problems in ergonomics and prae-
ticality. If a problem surfaces and a
manufacturer can't correet it on the
spot, the boat may be disqualified.

To gain approval for pulling knee-
boarders, the AWSA relies on com-
ments from test kneeboarders, who
make two passes behind each boat
and evaluate wake width, table and
rooster tail,

For 1994, only 28 boats, represent-
ing 14 manufacturers, received AWSA
certification. As noted, the AWSA
evaluations are probably the most rig-
orous independent tests performed in
boating. Boats that pass muster earn
the right to boast of their accomplish-
ment, and most do so in prominent ad-
vertising and marketing campaigns,

Few independent boat testers can
mateh the AWSA's rigorous test cri-
teria. More significantly, none can
equal its state-of-the-art equipment.

e typical boat test that appears in
most boating magazines and this one
involves using a radar gun, a stop-
watch and a fuel-flow meter. The
radar gun and fuel-flow meter provide
objective, reliable dats, but the stop-
watch is somewhat problematic be-
cause it relies on human motor skills.

Several frequently performed boat
tests use a stopwateh, ineluding ae-
celeration, time to plane and time
through a handling course. Each of
these tests measures important per-
formance characteristies. To collect
data for these tests, the stopwatch
operator has to make two subjective
decisions: when to click the stopwateh
on and when to click it off.

In tests of leas than 10 seconds,
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such as time to plane and accelera-
tion, operator error can approach
10%, Operator error can be even
greater in acceleration runs, which
typically take much less than 10 see-
onds. This is true because, in addition
to clicking the stopwatch, the tester
must determine exactly when the boat
erosses the targeted speed (for exam-
ple 25 mph or 30 mph).

In future boat tests, PM will elimi-
nate much of this problem by using
the new Stalker radar gun and com-
puter software package, which contin-
uously records acceleration data in
memory (see “The Relentless Pursuit

Of Accuracy,” page 85). A printout of
this data on a speed-time graph re-
veals an acceleration picture far more
detailed and accurate than anything
possible with a stopwatch.
Unfortunately for boating, much of
the marvelous test equipment used on
automobiles is unsuitable for the ma-
rine environment. Accelerometers,
timing lights and most photo/video
test equipment simply will not work
on the water, but the technology is im-
proving. The AWSA deserves a lot of
credit for establishing benchmark ma-
rine-testing criteria that the rest of us
can try to emulate, ™
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AUTOMOBILES

Detroit Spy Report

BY JIM DUNNE, Detroit Editor

Ford’s Next Taurus

® Whenever the nation’s best seller is
going to be replaced by a new version,
both the anticipation and the security
are high, Despite Ford's efforts to

Escort shows a rounded roofline and plllars, similar to Nean.

hide the new car, we can still see
enough of this prototype to recognize
it for what it is, the undisguized front
end of the 1996 Taorus. Telltale items
include the rounded headlights and
the oval grille opening, which are be-
coming more and more of a Ford
trademark. In addition to the new
styling, the Taurus will benefit from
some drivetrain changes borrowed
from the new Continental.

Next Chrysler minivans have maore snout, rounded lines.
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Escort And Beyond
Major styling changes are also in
store for Ford's highly suceessful Es-
cort subcompact. This photo of & par-
tially masked early prototype of the

1997 model shows
the extent of the
changes. Despite
the camouflage, you
can readily see that
soon-to-be ubigui-
tous Ford oval grille
opening. The car
shows a strongly
rounded roof profile,
which is in keeping
with other new
small-car shapes.
In addition to the
change in look, the
new Egscort may
also change its market segment,
moving up in class to a position closer
to the Contour. Ford reportedly is
planning another small car that would
sell for less than this Escort. Stories
around Detroit have Ford planning
a new sedan, dubbed “Helios” by in-
giders. The subcompact would fill a
niche below the Escort, and should
gell at a price that would compete
with small imports. Ford will save
money on Helios develop-
ment by using parts of
the Escort in its design.
Like the current Escort,
you can expect much of
the technical design for
the new Escort and the
Helios to be performed
by Mazda, Ford's Japa-
nese partner,

Van Of Many Doors,

But No Remote

Despite the disguises, this is clearly
recognizable as the next generation of
minivan from Chrysler, due for the
1996 model year, Though Chrysler
plans a 4-door option for its "96 mini-
van, the doors will be strictly hand
operated. Chrysler engineers say the
demand for a remote-control, self-
powered door is not a big need voiced
by their current van buyers.

Ad,]u:tahle Pedals

You've seen them on concept cars and
race cars for years. Now, it looks like
you'll finally see them in production
cars: Pedals that can be adjusted in
position to fit the leg length of the
driver will be on the road within two
vears. That's the schedule a eouple of
car companies are following. The ad-
justments are easy to understand.
The pedal’s adjustment is a power
one, covering a 4-in. fore-aft range,
and combined with the memory set-
tings for power seats and the steering
wheel can individualize the seating
position for any driver. Chrysler re-
portedly will be first to the market
with the pedals, probably in the Viper.

Van Wars
Chrysler is not the only company de-
veloping its next generation of vans,
GM is hard at work on the replace-
ments of its Chevrolet and GMC vans.

Coming soon, a strang new Chevy van.

These will look less alike than in years
past, but will still share engineering
details and essentials. Knowing the
importance of the rear-wheel-drive
van as a tow vehicle—both for recrea-
tional and business use—GM is ensur-
ing that its vans are up to the task.
This Chevy was caught during a hot-
weather trailer-towing durability test.

(Please turn to page 53)
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“I'm going to the bathroom

more than ever.
| wonder what's wrong
with me.”

Your urinary symptoms may be caused by a condition called benign prostate
enlargement or BPH. BPH is not cancer and does not lead to cancer, although
the two conditions can exist at the same time. Remember, only a doctor can
evaluate your symptoms and their

Is this you? Yes No | possible causes.

Do you get up more than once or twice a night to urinate? T Today, symptomatic BPH can
Do you often have sudden, uncontrollable urges to urinate? [ z] be treated b}"‘ your doctor in
Do you have a hesitant or slow urine stream? : || several ways. The options are
Do you have a frequent need to unnate? monitoring the condition with

If vou answered ves to even one gquestion, tell vour doctor, regu}ar ChECkLIpS. surgery, or oral

medicines. One oral medicine is
PROSCAR, the only prescription medicine for the treatment nf sy mptﬂmatlc
BPH that can shrink the prostate. -

PROSCAR works by blocking a hormone that can

cause the proslate to enlarge. But it is important lo

know: PROSCAR doesn't work for everyone.

Although the prostate may shrink, there may not be

an improvement in urinary symploms. However, in -
clinical studies with PROSCAR, sorme men have seen

an improvement i their urinary symploms after 2 : Hitd,
weeks, Others have found that PROSCAR took up to several months to hefp
them. Because all men are different, you and your doctor will need to deter-
mine how PROSCAR is working for you.

The prosiele FUFTOLTITE
part af the urethra,

the fube that carries
wrine From the Maddler,
As the prosiate endarges,
i con sgueese the
urelfra and conse
wrtnary prodlenes.

If you have any urinary symptoms, see your family doctor or a urologist soon,
and ask about PROSCAR. For free information to help you discuss your
symptoms with your doctor, call 1-800-363-5494.

For the treatment of symptomatic BPH

PRUSLAR O

(FINASTERIDE]
_ The only medicine that can shrink the prostate.

Al rights reserved Please see patient information on the next page. JAPOMATI02)-MIKP401-5404




PATIENT INFORMATION ABOUT
PROSCAR" (Prahe-car)

CGenerie name: finasteride (An-AS-tur-eved)
PROSCAR is for the treatment of
symptomatic benlgn prostatic hyperplasia
and for use by men only.

Your doctor may prescribe PROSCAR if vou
have 8 medical condition ealled benign prostatic
hyperplasia or BFH. This coours in men,
Plesse read this information, as well as the leaflet
which accompanies your medication, before you
start taking PR Also, read the leaflet
each time you renew your prescription, just in
CasE A ing has changed. Remember, this
I.aaﬂ.etlﬂ of careful discus-
gions with your doctor. You and your doctor
ahould discuss PROSCAR when you start taking
your medication and at regular checkups,

What is BPH?

BPH iz mﬁeﬂnl&rgement.;fﬂi]e proa.ltate gland,

Aftor miost men deve B llgﬁd

ﬂmﬁ prostate is lm?ind. below the
adder. As the prostate enlarges, it may slowly

restrict the flow of urine, This can lead to

symptoms such as:

» g weak or interrupted urinary stream
* @ feeling that you cannot empty vour bladder

complotely

* & feeling of delay or hesitation when you start
Lo urgnpte

* & need to urinate oflen, especially at night

# g feeling that you must urinate right away.

Treatment options for BPFH

There are thre: main trestment options for BPH:
* Program of monitoring or “Watehful
Waiting™. If a man has an enlarged prostate
gland and no symptoms or if his symptoms do
not bother him, he and his doctor may decide
ona E:ugram of monitering which would

checkups, instead of medica-

r.um OF SUFEETY.

* Medication. Your doctor may prescribe
PROSCAR for BPH. See “What PROSCAR
does" halow.

+ Burgery. Some paticnis may need surgery,
Your doctor can ibe several different sur-

Eaﬂ, mdure_s for BPH. Which procedure is
ds on vour symploms and medical

condition.

What PROSCAR does
Emmw owers lovels of & kf:d_lh':mwm called
{; LErone s, w I8 | IeHor
cause of prostate growth. Lu'ln'nng DHT leads
to shrinkage of the enlarged prostate gland in
most men. Thia can lead to gradual improve-
ment in uring fow and symptoms over the nesxt
several months. However, since each case of
BPH is different, you should know that:

* Even though the prostate shrinks, vou may
KOT s= an improvement in urine flow or
symploms.

*You may need to take PROSCAR lor six (6)
manths or more to see whether it helps you.

» Even though you take PROSCAR and it muﬁ
help you, it is not known whether P
redices the need for surgery.

What you need to know while taking
PRDEE#R

* You must see your doctor regularly.
While taking PROSCAR, you must have regu-
lar checkups, Follow vour doctor's advice
about when to have these checkups,

» About side effects. Like all prescription
drugs, PROSCAR may cause side effects. Side
effects due to PROSCAR may include impo-
tence (or inability to have an erection’ and Jess
desire for sex. Each of these side effects
oecurred in less than 4% of patients in clinicsl
studies. In some cases side effects went away
while the patient continued to take PROSCAR

Some men taking PROSCAR may have a
decrease in the ameunt of semen released dur-

ing sex. This decrease does not apps=

interfere with mormal sexual function

somse men have reported breast swelly

and‘or tenderess or allergic resetion

lip swelling and rash.
You should discuss side effects with you 1ot
before taking PROSCAR® (Finasteride) o0 oo v
time you think yvou are having a side effo

* Checking for prostate cancer. Your o c.or
has ribed PROSCAR for symptoms: [
BPH and not for cancer—but & man can hiave
BPH and prostate cancer at the same time.
Doctors usually recommend that men be
checked for prostate cancer onee a year when
they turn 50 (or 40 if a ity member has had
prostate cancer). These checks should contin-
ue while you take PROSCAR. PROSCAR is
nod & treatment for prostate cancer.

= About prostate specific antigen (PSA).
Your doctor may have done a blood test called
PS5A. PROSCAR can alter PSA values. For
more information, talk to vour destor.

= A warning about PROSCAR and
Pregnancy.
PROSCAR is for use by MEN only.
PROSCAR s generally well tolerated in men.

However, women who are pre , OF WOMED
who could become p L ould avoid the
active ingredient in

If the setive ingredient is sl:laurbed by a
woman who is pregnant with a male baby, it
may cause the male baby to be born with
abnormalities of the sex organs. Therefore,
any woman who is pregnant or who sould
become pregnant must not come into direct
contact with the active ingredient in
PROSCAR.

Two of the ways in which a woman might
aheorb the active ingredient in PROSCAR are:

Sexuad contoet. Your semen may contain

a small amount of the active ingredient

of the drug. If your partner is pregnant, or
if you and your partner decide to have

a baby, you must HIA'T taking PROSCAR and
talk to vour doctor. If your partner could
become pregnant, proper use of a condom can
reduce the rigk of exposing her to your semen
{discuss this further with your doctor).

Handling broken tablets. Women who

are pregnant or who could become L
must not handle broken tablets MﬁREﬁ AR
PROSCAR tablets are coated to prevent con-
tact with the active ingredient during normal
handling. If this coating is broken, the tahlats
ahauld not be handled by women who are
preguant or who could become pregnant,

If & woman whe is pregnant comes into contact
with the nctive ingredient in PROSCAR, a doc-
tor should be consulted. Hemember, thess
warnings apply only il the woman exposed to
FROSCAR 15 pregmant or could hecome pregnant.

How to take PROSCAR

Follow your doctor's advice sbout how to take
PROSCAR. You must take it every day. You
ray take it with or betwieen meals To avoid
forgetting to take PROSCAR, it may be helpful
to take it the samwe time every day.

Do not share PROSCAR with anyone else; it
was prescribed only Tor you.

Keep PROSCAR and all medicines out of the
reach of children.

FOR MORE INFORMATION ABOUT
‘PROSCAR' AND BPH, TALK WITH YOUR
DOCTOR IN ADDITION, TALK TO YOUK
PHARMACIST OR OTHER HEALTH CARE
PROVIDER.

€3 MERCK

© 1994, Merck & Co,, Inc.
Wit Point, PA 10485
J4PO44(302)-MEP4031
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DETROIT SPY REFORT
(Comtinued from page 50

Anchored Seats

Look for newer car designs to anchor
the front seats more firmly to the
floor. A firmly attached seat can act as
an anchor for seatbelts—something
already done in some expensive Mer-
cedes-Benz models—and also as the
golid base needed for side airbags. In
addition, if the seats are anchored
firmly enough, large side bolsters can
be built into the eushions, which can
help hold you tightly in place when a
car i hit from the side.

Then They'll Be Three
The Big Three American automakers
will have similar full-size 4-door
sport/utility vehicles on the road with-
in two years. GM will be out first with
the 1996 Chevy Tahoe/GMC Yukon,
which vou ean expect to see in dealer-
ships as early as late this winter or
early next spring. Ford will have its
still-unnamed 4-door Broneo ready
for 1996%. And Chrysler is working
on a 4-door sport/utility version of its
popular full-size Ram pickup that
should be in showrooms in 1997, GM
hopes to expand the market for the
big rigs in a niche just below its Sub-
urban. Ford and Chrysler hope the
market i there, because they plan to
target the same niche.

Aurora At Cadillac?

Waord around Detroit is that GM man-
agement’s first choice for the Aurora
waa really Cadillae, not Oldsmobile.
But apparently the management team
at Olds stepped in front of the folks
from Caddy and grabbed the Aurora,
The bosses at GM d on two solid
reasons for giving the Aurora to Olds
instead of Cadillac. For one, Olds
needs a fresh new flagship to change
its dowdy image. For another, Cadil-
lac doesn’t need a standout ear like
Aurora to steal sales from the sue-
cessful and more expensive Seville.

An Electrical Short

Looks like there might be a real short
cireuit ahead in the electrie-car calen-
dar. As of right now, it looks like none
of the auto companies can meet Cali-
fornia’s demand for electric-car sales
in 1998, At that time, each of the
big carmakers is required to offer 2%
of its cars with totally nonpolluting,
so-called “zero-emissions” engines.
That realiatically means electries. The
trouble is, who will buy those vehi-
cles? The combination of the electric
cars’ high prices and their short drive
range on a battery charge are major
problems that automakers have not
solved, The time is getting short—
automakers must commit for produe-
tion within the next 12 months, or
they'll miss the 1998 deadline. ™
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AUTOMOBILES

Import Spy Report

BY MIKE ALLEN, Associate Automotive Editor

‘I"uppie: Go Home

Here's a well-turned-out C-
Class Mercedes-Benz estate
car or, as we know it, a station
wagon, slated for introduction
fairly soon, if the fact that it
was seen on public streets
without camouflage is any in-
dieation. Styling seems a little
less conservative than the
sedan—if it's possible to think

A Carbon Copy It's Not
® [talian exoticar manufacturer Fer-
rari ups the ante late this year with
thie Barchetta supercar, which re-
places the F40. Barchetta means liter-
ally “bathtub,” and this open car is
shown with its removable hardtop in
place. Like the F40, the Barchetta
will be produced in limited quantities
to meet international racing regula-
tions for production-based sports ears.
The carbon-fiber chassis is ignited
by a 500-plus-hp 4.5-liter 60-valve 12-
cylinder engine, As is common prac-
tice on Ferrari Formula One ears, the
fB-speed transmission will probably be
mounted transversely behind the lon-
gitudinally mounted engine. Expect
to trade a check for about 400 grand
for a set of keys.

to supplement its subcompact and 4x4
with a larger compact-size sedan. We
spotted this prototype being tested at
Lotus Engineering in England. (Lo-
tus does engineering development
work for many automakers.) Kia
uses many Mazda drivetrain
components, so this 4-
door sedan might
well have 626-
based power-
train pieces.

son Of
E-

Or more recently,
the XJS. Code-named
X100, here's the spiritual successor to
the Jaguar XKE and direct replace-
ment for the X.J8 Coupe and Convert-
ible. Due sometime in
1996, on the heels of a
new XJ6 saloon, the
new 2-door is part of
current-owner Ford
Motor Co.'s b-year
plan to bring Jaguar to
the end of the century

The XJ5 Convertible and Coupe replacement Is due in 1996.

Kia Grows Up

Korean manufacturer Kia, still trying
to gain a lasting toehold in the U.S.
market with precious little more than
a smattering of dealerships on the

West Coast, apparently feels the need

with a completely new
product lineap.
Powered by a 4.0-liter V& built by
Ford in Wales for Jaguar, there will
be both soft- and hardtop versions. The
photo is of a disguised prototype under-
going wintertime testing at an un-
disclosed location, probably somewhere
in a desolate section of
northern Seandinavia,

Mercedes C-Class wagon has a unigue niche In the midsize family-car market.
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of a station wagon as being
anything but conservative. We predict
this vehicle will see widespread
utilitarian use in Europe and the

Kia compact sedan
will supplement Sephia.

Middle East, where Mercedes-Benzes
are the taxicabs and delivery cars of
choice, and widespread use here in
the United States as a very trendy
grocery-getter. How well it bucks the
trend for upscale small families to
move from cars into minivans or
gport/utility vehicles remains to be
geen. Of course, rumors persist that
the German automaker is hedging
its bets by working on an upscale
minivan, as well as the soon-to-be-
built-in-the-United States sport/util-
ity vehicle,

E-Class Benz

Slated for introduction sometime this
winter is the new E-Class Mercedes-
Bengz, replacing a chassis that was
first seen in 1984 and now is long
overdue for a change. With the in-
troduction last year of the compact
C-Class sedan, the bread-and-butter
(toast points-and-caviar?) Mercedes-
Benz E-Class has started to look
very dated on the showroom floor.
Styling will be more modern, with
oval headlights and a more sloping,
rounded look. The wheelbase is
longer, and that translates into more
interior room. ™
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What good is a furnace with a lifetime warranty
if it doesn’t make your life more comtortable?
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BEDROOM
A bedside connection to the infor-
mation superhighway comes via a
icreen phone transmitting valce snd
visuals. Alternately, an information
appliance combining a TV, phone
and computer could be used:

That weekend, you're replacing the
brake pads on your car. You're out in
the driveway with a portable TV mon-
itor. In the basement of your home, a
CD-ROM player is spinning a dise
titled Fix Your Taurus and is trans-
mitting it to your TV. You follow the
maoving video's step-by-step instrue-
tions, using a greasy remote to play,
pause and repeat the action,

Awash in electronic data, this house
we've described could be dubbed the
InfoHome. And it's closer to reality
than you think, according to people
working to bring it to life. Spurred by
companies’ hopes to sell new services
based on cheaper, more powerful
computing, these technologies and
others could easily enter your house-
hold in the next two to five years.

If one word has served as the buzz-
word of information technology over
the past few years, that word is con-
vergence. Three items in the home
are going to converge: the television,
the telephone and the computer. The
most simplistic visions of convergence
portray these different deviees morph-
ing into one all-powerful black box in
your living room: a box that does your
spreadsheets, displays Nick At Nite
and lets you dial up Grandma on the
video phone. The future probably
won't be that simple, however.,

What exactly will be in the Info-
Home by the end of the decade? Let's
take a tour of the house and see.
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In the bedroom

The bedroom of the near future may
be electronically anchored by a
product of convergence that is just
arriving. While the second TV in the
bedroom is almost a staple, the cut-
ting-edge bedroom is likely to have
an information appliance similar to
new computers now available from
Compaq and Packard Bell (see “The
Information Appliance,” page 61).
Some of Compaq's and Packard Bell's
new computers come with a built-in
television tuner so you can take a
“Baywatch” break while looking at
your computer sereen. These com-
puters also have a modem, a micro-
phone, speakers and software that let
the computer double as a speaker-
phone. But a desktop computer, while
taking on some of the features of
a phone or a television, ean't quite

replace them. Unlike a really useful
phone, you can't eradle a computer on
vour shoulder as you walk around the
kitchen preparing dinner. And if you
really want to enjoy yourself, sitting
in an office chair and staring at a
14-in, monitor is no substitute for
stretching out on the couch to watch
a bl-in. projection TV.

Just as these computers take on
some of the features of telephones
and televisions, though, expect over-
lap among all types of infotechnology
in the home of the future. Televisions
will acquire some of the intelligence of
computers and the 2-way eommunica-
tions ability of telephones. Phones, in
turn, will integrate video and com-
puting power,

The bedroom, alternatively, might
have a telephone with a 5-in. screen as
its most distinguishing characteristic.
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LIVING ROOM

While your home may be connected to a variety of outside netwarla offered
by cable,; telephone or satellite, one Smart TV would integrate them into a

It's a descendant of the P-100 Screen
Phone, which Philips Home Services
started selling to the general public
earlier this vear. At the heart of the
phone is a communications standard
developed at Belleore, the Baby Bells'
research lab, called Analog Display
Services Interface (ADSI), which lets
visual information be transmitted
along with voice conversations on an
ordinary phone line. What this means
in practical terms is that the phone's
readout can guide you through phone
calls the way an automatic teller ma-
chine leads vou through all the steps
necessary to withdraw cash from your
aceount.

Screen phones won't just change
how you make or receive calls, but
also change the nature of the eall it-
self. When you eall your discount bro-
ker's automated stock-gquote line, you
don't hear the prices of the mutual
funds in your portfolio, you see them,
And when you phone an amusement
park to plan a family trip, you won't
be subjected to a recording that says:
“To hear our hours of operation, press
One. For ticket prices, press Two. For
group sales, press Three. .." and so
on. Instead, the moment you call, all
the choices are laid out for you at once
on the sereen. You read, and then you
push the appropriate button.

Meanwhile, AT&T is working on a
family of phones due next year that,
like the Philips phone, are intelligent
sereen-based devices. Code-named
the Sage Project, AT&T's effort
should culminate in three categories
of phones, according to Eric Sumner,
product viee president for AT&T s
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[ manageable system. It would also let you check In with the local utility.

r

Home Systems unit. Some will work
in conjunction with a TV set, others
will be integrated into a PC display
and others will be stand-alone phones
with their own sereens.

Sumner suggests that the phone
won't even need you to make a ecall—
you could simply program it to dial
up weather information each morn-
ing, for example, or to display traffie
information only if there's news about
yvour usual commuting route, Because
faxing has become so prevalent,
AT&T's phones will be able to store
faxes electronically for later reeall.
“Fax messages will be treated just
like voice messages are today,” Sum-
ner says. Printing out the fax will be
an option, he says. The new phones
could retail for $100 to $300, depend-
ing on their features,

Inside the living room

The next stop on the tour is the living
room, where a quasi-familiar box atop
the television set enables reception of
eable TV channels. But eable system
operators euch as Time Warner and
Tele-Communications Ine. (TCI) plan
to beef up set-top boxes with comput-
ing power that will make them the
gateway for a wide variety of ad-
vanced services. The current genera-
tion of set-top boxes are at the level of
old Commodore 64 computers, says
Larry Miller, vice president of mar-
keting for TV Guide On Screen, an
electronic version of the magazine
planning to be one of the services
coming in through the box. It won't be

long, though, says Miller, before set-
top boxes have the computing power
that's now in a $12,000 workstation.
When that happens, you won't be in-
teracting with your TV with the help of
text that looks like a drab VCR menu,
you'll be watching 3D animation,

Though the main purpose of your
living room TV is to entertain you, if
major companies have their way,
you'll be using it to lower your utility
bill. Collaborating on a TV-based
energy management system are cable
operator TCI, software developer
Microsoft, and utility Pacific Gas &
Electric—all giants in their respective
fields. The management system is de-
signed to give homeowners real-time
information about their energy use so
they ean conserve the money spent on
power. This is a more attractive alter-
native than making customers wait
until they get their monthly bill, when
it's too late to do anything about how
much power they're using.

The specificity of the informa-
tion accessible through the TV is re-
markable: You can learn how much it
costs to run a certain appliance, how
many houars that appliance has been
running and what percentage of your
electrie bill is generated by that appli-
ance, The TV will also give you con-
trol over appliances, allowing you to
raise your thermostat, for example,
from 70° to 74" during the summer or
schedule your swimming pool's pump
to operate at an hour of the day when
you'll be charged an off-peak price for
electricity.
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As different industries attempt to
build an interactive highway to family
residents, a home may find itself
hooked up to several networks at one
time: ciable, telephone, zatellite, land-
based broadeast and even CD-ROM,
Each network, potentially, would
have its own particular set-top box
that plugs into the television. “But the
consumer isn't going to want a set-top
hox for every unique interactive ser-
viee,” suys Lou Lenzi, design general
manager for Thomson Consumer
Electronics, maker of GE and RCA
home entertainment equipment and a
company noted for its emphasis on
design. Product designers at Thom-
son have come up with a prototype
“Smart TV" with enough built-in com-
puter intelligence to hook into all of
these interactive services without the
need for additional hardware,

To make your life easier when you
leave the InfoHome, you ean take
your living room remote control on
the road with you, says Philip Ander-
son, associate professor of business
administration at Dartmouth College's
Amos Tuck Sehool. You'll be able to
customize your intelligent remote the
way computer users customize their
computers today by rearranging the
electronic desktop and programming
special keyboard shorteuts. Anderson
paints an intriguing picture: Your
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KITCHEN

Home-Based Assistants mounted under the

personal remote “re-
members your pref-
erences, it remem-
hers your settings, it
remembers things like your credit
card number, [and] how loud you like
the volume to be.” If you pull out your
remote to control a hotel room TV,
“Voila,” says Anderson. “All of your
preferences follow you around. You
don't have to reinvent the wheel.”

The expected proliferation of in-
teractive networks and databases
could be overwhelming to home users,
“If yvou wander out onto the Internet,
it's easy to get lost,” points out Lucian
Hughes, a researcher at the manage-
ment and technology consulting
group Andersen Consulting, “There's
too mueh stuff.” To organize network
services in an entertaining, intuitive
wiy, the company has devised a navi-
gation system called Interactive
World—a pictorial gateway to on-
line services that looks reassuringly
familiar, not cold and futuristic. Inter-
active World starts as a view of a
pleasant town, complete with a school,
a elubhouge, a shopping street and
even your own home. At all levels,
navigating is a visual process, Hughes
BAYE,

For example, Hughes speculates
that if you wanted to go shopping at,
say, J. Crew in Interactive World,

cabinet could access a netwark for a reclpe or order
graceries. These prototypes from Thomson Consumer
Electronicy even let you see wha's af the doar

you'd find yourself by a cahin in a
rural landseape with people walking
by. Click on one of those people, and
that person would stop and show
you the J. Crew clothing that he or
she is wearing,

Inside the kitchen
From the real and virtual living room,
we go to the kitchen, where a smaller
TV sits on the counter hooked into a
high-capacity network. What you're
most likely to use here is Shopper-
Vision, a service that lets you go
grocery shopping on TV, Scheduled
to debut in Time Warner's experi-
mental eable system in Orlando,
Florida, this fall, ShopperVision
promiges to not just let you see a
product on display, but also electroni-
cally pull it from the shelf and turn it
around. That way, you can examine
the nutritional information on a box
of cereal or see how long it takes to
prepare a dish. After you've made
your selections, your groceries can be
delivered to your door.
ShopperVision illustrates a key
point about the InfoHome—that the
convenience inside requires a lot of
work outzide. For the Time Warner
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HOME OFFICE

One vision of the home office sees a desktop command center that integrates a *

wireless telephone, two video screens, a VOR, fax machine, copier, ﬂmarmd
computer. Chances are everything will respond to voice commands.

pilot to work, someone will have to go
through a Winn-Dixie grocery store
and an Eckerd drug store, taking pic-
tures of each of 27,500 different items
on their shelves. That's expected to
take two months.

As part of their effort to explore
what devices consumers might want
in the future, product designers at
Thomson have come up with what
they eall Home-Based Assistants
(HBAs) for processing information in
the home. “It's a PDA for the home,”
explains Lenz, referring to Personal
Digital Assistants such as the Apple
Newton. Two prototype HBAs are
designed to hang under a kitehen
cabinet just like present-day TVs,
mierowaves and other kitchen appli-
ances. One model, built around a 6-in.
touchsereen, can serve as a speaker-
phone, answering machine, audio CD
player and CD-ROM display device.
The other includes a bmllzqn CAMETa
for use as a video telephone.

Inside the home office

In the home office, the computer
won't be affected just by the addition
of a TV tuner and a built-in phone. On
the horizon is the chance to hook into
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computer networks and online ser-
vices at a rate that's staggering in
comparison to current telephone mo-
dem performance.

Performance Systems International
(PBI), a company that sells aceess
to the Internet, has started offering
an Internet connection to homes in
Cambridge, Massachusetts, through
the network of cable operator Con-
tinental Cablevision. The peak data
rate, using the cable network and a
special Zenith modem, is 500 kilobits
per second—more than 30 times
faster than the 14.4-kilobit modems
commonly sold today. Aecess for busi-
nesses i as muech as eight times
faster still, at the rate of 4 megabits
per second. And 10-megabit access for
the home is within reach, aceording to
Steve Schoffstall, PSI's direetor of
sales and marketing.

At this rate, vou wouldn't have to
buy your child the Encyelopaedia Bri-
tannica yearbook and have it sent in
the mail, says Schoffstall. “1 can have
them send it to me over the "net'—not
just text and pictures, but video elips,
too. The battom line is that all the pro-
grammers in the world today have
been programming based on the fact

that all people have 2400- or 9600-
baud modems," he says. If families
had higher-eapacity modems, “all the
applications that they do today would
get better.”

At Thomson, product designers
have come up with a gadget that
Lenzi calls “our attempt to clean op
the home office.” Looking something
like a periscope on a Martian space-
eraft, the device includes a video
,;hune with two side-by-side 5-in.

Ve—one for seeing the person at
the other end, the other for checking
how you look. Built into the prototype
is an 8mm-format VCR for present-
ing prerecorded material during a
video phone call or taping the conver-
sation. The unit integrates a speaker-
phone that doubles as a wireless tele-
phone, communieating with the base
via an antenna on top of the perizscope.
The device also features a combi-
nation fax machine/scanner/copier/
computer.

You can expect that the computer,
as well as other devices in the home,
will respond to voice commands just
like HAf from “2001"—or, more opti-
mistically, like a computer from “Star
Trek: The Next Generation.” Already,
phone eompanies including ATET,
Sprint and US West offer different
types of voice-recognition calling,
with the intelligence that does the
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An editing device would atlow you
o access educational programming

and create muilimedia reports. Such

a device woulll be an AcCEssory 1o an
Infarmation appliance.

recognizing built into the network.

“I think we're closer than most peo-
ple realize,” says Bob Stearns, vice
president, corporate development, at
Compaq Computer. “A complete-
vocabulary, unaided-speech recogni-
tion with a natural response from the
machine—I think that's more like 15
vears from now,” he cautions, “But
we're only three vears away from
very inexpensive voice-recognition
products that can follow fairly simple
voice commands from anybody.”

The same technology could be built
into actual phones, too. “We believe
that the next thing will be voice-recog-
nition commands, where I just walk to
my phone and say, 'Call home,' " says
Gerrit Schipper, chief operating offi-
cer of Philips Home Serviees.

Meanwhile, AT&T Bell Labs is
working on technology that would
make it simple for people to take
advantage of complex communication
networks. Called HuMaNet, for
“Human-Machine Network,” the sys-
tem under development uses a com-
puter-controlled microphone built
into a conference room to pick out
commands uttered by a particular
speaker, In the real world, it's im-
portant that such a system be a
“robust recognizer,” rejecting extra-
neous noise and voices, says David
Berkley, head of acousties research.
“It would be very annoying if you
couldn't use this while running the
washing machine.”

One possible solution? Acoustic

i

jewelry, says Berkley, that could
serve as a wireless microphone,

Inside the den

Near the end of our tour is the den,
where you can sit and play with a CD-
ROM-based player hooked into a TV
set or built into the set itself. Actually,
CD-ROM players will be all over the
InfoHome, “There are going to be
some that are going to be used for en-
tertainment on top of the TV set, and
there are some that are going to be
used in your office, and some in your
kitchen and some in your bedroom,”
predicts Norm Bastin, executive vice
president of software publisher
Compton’s New Media.

You can also expect higher-density
storage capacity on each dise and
faster speeds for pulling data off of
a dise, The game player might have
4 H-dise magazine containing your
daughter's favorite games. And exec-
utives at 3D0 and CD-1 developer
Philips expect that you'll be able to
use their machines as 8 gateway to
telephone or cable networks for en-
tertainment and information. They
would be following a path blazed by
Sega, which is scheduled to offer net-
worked options soon.

And perhaps assuming there is an
information appliance in place, the
den might also be a place where
children can do their multimedia
homework. Thomson's designers have
come up with a device that would
let students assemble a suceessor
to the venerable book report: a
“multimedia report” made of video, a
voiee-over, and other audio and on-
sereen text. The “entry-level” ma-
chine uses current magnetic-tape
technology, Lenzi says, meaning

users won't have to wait around for
a recordable CD-ROM.,

The InfoHome network
There’s one last part of the InfoHome
that we haven't seen: the network
that links some or all of these devices
together. Today in your home you
have a telephone junetion box and a
lot of ports throughout the house into
which you ecan plug a phone, points
out Compton’s Bastin. In the future,
“you’ll have a little mini file server sit-
ting down in your basement. You ean
load up a hundred CD-ROMs into a
changer and plug in anywhere in the
home—whether it's in the kitehen or
the kids’ bedroom or wherever—and
you'll have aceess to this information.”
Compaq's Stearns has a similar view:
Households will link to information
networks via an inexpensive computer
resembling those servers that fune-
tion as the heart of today's computer
networks. “From that server, you'll be
able to distribute what's on the line to
various kinds of devices in the home.”
That means, says Stearns, having
a big-sereen entertainment display
in the living room and a computer
geared for ordering goods in the
kitchen. “And you might also have
maobile devices that you could take out
in the back,” he says, If you were
building & deck behind your house,
“that mobile companion deviee could
be helping you in talking to a library
of instructional material that sits in a
computer on a server in the home."”
And the information network
wouldn't be limited just to phones and
computers and TVs—it could com-
prise everything in your household
that plugs into the wall, toasters and
blow-dryers included. The developing
CEBus standard for communication
among devices in the home—the tech-
nology that Pacific Gas & Electrie is
using in its test—pgives manufacturers
the opportunity to put microproces-
sors in appliances so they can talk to
one another through your home's
electrical wiring. You could have a
VCR manufactured by one company
that, when you insert a tape, automat-
ically turns on a TV manufactured by
another company and a surround-
gound amplifier made by a third. You
could have a vacuum cleaner that
ghuts off when the phone rings or the
doorbell chimes. You could have lights
that turn on and off in a semirandom
fashion when you're away on vacation,
“It mort of boggles the imagination
when you think about how this might
evolve,” says Jim Vander Mey, chief
executive officer of Intellon, a com-
pany making CEBus equipment. "I
nothing else,” he laughs, “all the
clocks on all the appliances could be
kept in syne.” ™
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One machine houses a computer,
television, stereo, fax, telephone and
CD-ROM player. It's what every well-
dressed home will have—soon.

BY STEPHEN A. BOOTH, Contributing Editor
FM Photo by Miche| Tcherevikoff
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Ma! Yo hﬁ‘the ﬂﬂﬂtpﬂfer aﬁ’ r&e Iwﬂk again.”
"l’uu children heard me. No PC until you finish
your chores.” “Hey, Buster—you deaf? I said turn
that computer down!™ “Young lady, you get off that
modem right this second!”

“Honey, are you sure you set the lockout code
for the me:Bart' Hotline? Those kids are oo quiet
up there,

Welcome to the age of the information appliance, It
took 10 years for the personal computer to work its
way from the office to the home, but the leap from




THE INFORMATION APPLIANCE

home office to family room will oecur
by Christmas if Compaq Computer
and Packard Bell have anything to
do with it.

In a departure from the industrial-
strength stack of components that has
characterized computers to date, each
company is introducing a stylish mono-
coque appliance that combines data
processing functions with ecommunica-

ment sources. In plain talk, that's a one-
piece computer with all of the following
built in, and often more: 14-in. high-
resolution color sereen; cable-ready TV
tuner; compact-dise player for music
CDs or multimedia CD-ROMs; high-
fidelity stereo speakers and amps;
phone/fax modem to swap talk, data,
documents or use online services; and
a smart answering deviee to run the

Among IBM-compatible multi-
media PCs, Compaq's Presario 500
and Packard Bell's Spectria are the
first of this all-in-one type. They're
likely to enjoy plenty of flattery in the
form of imitation soon.

After color TVs, home PCs are the
biggest-selling consumer electronics
items in the United States (some 8
million last year). With computers

tions utilities and audio/video entertain-  switehboard while you're away. already in a third of all American
households and spreading
Inside The at a clip of 10% or more
e yvearly, it won't be long
New COmpaq hefore mothers complain
g about fingerprints on
Presario 500 BRGHTNESS | the PC as though it were
I | :—::}:éﬁz.u a rei‘rlgprnm;'. or lw]d'ieg
Tt e fragments of explode
' G | I bubble gum Iittrt:r the
' BACKPLATE VENLINE LR keyhoard instead of the
o FERTNERGRL AT VOLUME DOWN | telephone mouthpiece,

iy = MUTE Although the Compaq
HERHE’F'DR“’E and Packard Bell entries
s have the concept of an all-
in-one info-appliance in
CD-ROM eommon, and similar prie-
L= : HARD DRIVE ing in the 51500 to $2500
| N A Wi range, Presario and Spec-
: BUTTONy SPEAKER tria each have unique fea-
3 2ot THRITRR O tures, both functionally

SYSTEM PROCESSOR and cosmetically.
BOARD SOCKET Compaq's Presario 500
keeps a low profile. The

oyster-white 15-in. cube
is s0 discrete that it won't look any
more out of place in a bedroom or
family room than the ubiquitous sec-
ond TV. Its Panasonic-made loud-
speakers are inset behind grilles just
below the sereen, but don't be fooled
by their modest appearance, They use
a ported, bass-reflex design that
packs a lot more bass than most table-
top TVs. Clarity in the treble and mid-
range is superh, too.

In contrast to Presario’s coyness,
Packard Bell's Spectria goes out to
greet the room it's in and makes what
interior-design types call a statement.

The first thing you notice is the
speaker columns flanking the screen.
Packard Bell calls this the amphithea-
ter look, and there is a bit of classieal
Greek architecture here. The s s
curve around at the rear and follow
the sculpted, wavy contours of the
Spectria chassis: This is one computer
that looks as good in profile as it does
nose-on. There's a bit of Southwest-

ern styling at work, too,

Spectria gets its
2-tone bodywork
from detachable
color accent
panels.
Teal,
azure and
sahara (terra cotta to
classicists) are options, to complement
your room :h_-.[*m' or even }'ﬂ'l.ﬂ' mﬂﬂli.
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But even the standard-issue, pop-off
slate panels do wonders to break up
the monotony of the typical PC.

Color is more than window dress-
ing for Spectria. It serves a function,
too, namely on the connectors for the
kevboard and mouse. This might not
seem like too much heavy lifting on an
all-in-one computer, but Packard Bell
now supplies eolor-coded eonnectors
for all of its many computers, some of

Color-coded mmmﬁnﬂ.

which have multiple eomponents to
hook up. This is a smart move that
makes setup easier.

Multimedia power

Both Presario and Spectria are multi-
media PCs, meaning they have a CD-
ROM drive to play software pmirams
that combine Buﬁ)l'ﬂ graphies,

video and text on eompaet dmnn
These are double-speed drives that
move graphics quickly from the dise
to the sereen. Standard musie CDs
are no problem, of course.

Multimedia PCs have soundeards
built in to process digital audio for
their stereo amplifiers and speakers.
What makes Presario and Spectria
get like home music centers is pop-up
sereens that display controls found on
a typical stereo system. You use the
computer’s mouse controller to pro-
gram tracks from the CD, as well as
adjust volume and balance. Equalizer-
style sliders let you customize tone
from bass through treble,

In CD-handling, Presario has a
neat feature usually found in the most
expensive audio components. When-
ever vou place a new CD in the drive,
the computer memorizes the title,
artist, song names, track order and
playing times. Besides creating a
computer file of your CD collection,
this library of information means you
can program the PC to play songs in
whatever order you choose, automati-
cally, any time you insert that CD.
Compaq says it would take about 8000
CDs to exhaust Presario’s memory.

Spectria doesn't have CD-jukebox
memary, but it does have an FM radio
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tuner on board, with all the station
presets and identification displays
you've come to expect in home and car
tuners. Neither computer has AM,
but both have television—if you want
it. This is to say, there's a built-in TV
tuner in some but not all Presario and
Spectria models.

In their basics, the TV boards are
gimilar; They tune in VHF, UHF and
cable stations. Each tuner board dis-
plays the program
in a window on
your PC sereen—
it's like having a
5-in. eolor TV for
close-up viewing.

Presumably,
you'll open the TV
window to monitor
momentous events
while you're pur-
| suing another
project on the PC.
But when it's third
— | down and goal,
Presario’s zoom
feature lets you fill
the sereen with the
game, This zoom iz done digitally, so
the picture’s a little rough and pixilat-
ed. But it's certainly viewable,

Another digital feature on the Pre-
gario is freeze-frame. You can, for
example, create a stop-action still of
the quarterback sneak (the audio con-
tinues), If you decide to make a hobby
of video editing with your PC, say,
from your camcorder movies, this
feature would let you incorporate TV
images in your productions. For the
record, Presario has a video-output

retrieve them from afar, too, just like
with a regular answering machine.

With Presario, you can talk through
the computer, too. A speakerphone is
built in (the mierophone’s under the
screen) and it's one of the finest you'll
hear. Compaq uses AT&T's True-
Voiee microprocessor, so there are no
annoying echoes or delays, and its
full-duplex operation means the party
at the other end isn't interrupted
w’nen u begin to speak.

tting an appliance, finding your

wa},r around the many features of Pre-
sario and Spectria isn't much tougher
than working a microwave oven. Both
use the Microsoft Windows operating
utility but simplify it with their own
on-screen graphic interfaces. Com-
Eqs MediaPilot and Packard Bell's

avigator not only guide you step by
step, but are always at hand to offer
help or answers.

Powerplants

We've left powerplants for last, be-
cause under the hood these machines
are comparable.

Each uses Intel’s 486 processor.
Presario offers one flavor, the 4865X2
running at a fast 66 MHz (megahertz).
It's mated to 4MB (megabytes) of
RAM (random-access memory), which
you ean upgrade to 64MB at a cost of
about $200 for each 4MB. Standard
memory storage is an ample 420MB
hard disk. Spectria is available with
five versions of the 486. Entry level is
the 4863X at 25 or 33 MHz. Midline
is the 4868X2/50-MHz chip, and the
heavy machinery uses the 486DX2
at 50 or 66 MHz. RAM is 4- or SMRB,

jack so you can
copy your produc-
tion onto a VCR,

Phone work
Telephony is a |
strong point with
both sario and
Spectria. Each has
a built-in answer-
ing center with
more than enough
personal voice-
mailboxes for the
whole family. For
example, a caller

ﬁé

would get an initial
greeting, then be
asked to press a certain number to
leave a message for a specific individ-
ual or box, A phone-status screen dis-
playing all the boxes would alert you
to messages,

There's no cassette to run out of
tape or take forever to rewind—bath
outgoing greetings and incoming mes-
sages are stored in the PC's spacious
hard-disk memory. You'll hear them
through the PC speakers, but you can

Spemll':cdurmm MMiMSM

depending on the processor. Hard-
drive storage begins at 340MB.

Like Presario, Spectria's RAM can
be upgraded to 64MB. Since RAM is
the workbench where your PC jug-
gles multiple assipnments simultane-
ously, you ought to up the ante to
8MB. Cool multimedia CDs are get-
ting hungrier for RAM, and you don't
want to run out of countertop space
for your appliance.
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TECHNOLOGY

FREIGHTER

Radical new hull design gives the next-generation cargo ship

luxury-liner performance.

BY CLIFF GROMER, Contributing Editor; PM lllustration by John Berkey

® Forget the Love Boat, The future of shipping lies in
rapid delivery of cargo, not romance under the stars.
The next-generation freighter will be twice as fast
as today’s ships, and will look like something Darth
Vader would fit right into at the helm. A concept vessel
designed by the Kvaerner Masa-Yards, in Turku, Fin-
land, the Euro Express RoRo 225 promises to revolu-
tionize sea shipping and make it more competitive with
alternative transport modes.

Present-day freighters operate at a tepid 15 to 20
knots, which is the most efficient speed range to
optimize the cargo/fuel-capacity balance. More speed
from these vessels is possible, but not practical. To-
day’s eargo ships also suffer from relatively long
loading and unloading times, exacerbated on oceasion
by the need to change the cargo-handling equipment
because of a diverse load.

Filb

Starting with a clean sheet of paper, the folks in
Finland went back to basics and looked at the three
major ways of supporting a ship and its cargo. Dis-
placement vessels—those riding through the water
are supported by statie lift that is generated by the
:!anphvﬂl water. Boats such as hydrofoils—a commaon
design of fast passenger vessels—rise out of the water
on dynamie lift. Air-cushion vehicles use powered
statie lift, and hybrid designs combine two or even
all three lift forces. In all these cases, lift-system
efficiency is evaluated with a drag/lift ratio—the same
as iz used to judge the performance of an airplane
wing, Drag/lift is more appropriately called resistance/
weight when applied to ships, where weight is equiva-
lent to displacement.

Not surprigingly, displacement-hull ships show a
rapid increase in resistance with increasing speed. But
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they have one big advantage, which was the deciding
factor for the Finns: When displacement inereases
above 2000 to 3000 tons, displacement-hull ships need
less power than alternative designs, all of which re-
quire substantial muscle to lift such weight.

To achieve speeds in the 30-knot range, however,
displacement ships require a narrow hull, which
minimizes resistance. What's more, length must be at
least 200 meters to prevent the ship from rising out of
the water and planing. Riding on the surface, rather
than plowing through the water, the ship would tend to
follow the contour of the waves. In bad weather, this
would make for handling—not to mention stomach—
problems. So RoRo 225 designates the ship's length
—a lanky 225 meters (738 ft.) long.

Having settled on the displacement category, the
designers also had to consider hull options, which
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include monohull, catamaran and trimaran shapes.
Model tests showed that the propulsion power for the
same displacement decreased as the hull shapes be-
came more slender, because resistance fell off. But
the catamaran and trimaran designs demanded higher
power levels than the monohull with the similar slen-
derness ratio. So the monohull design got the nod.

Frontal attack

Bow design is as eritical to performance as overall hull
shape, Conventional freighters use a wide, fairly tiat
bow, primarily to carry payload. Subjected to the heavy
slamming loads generated by blasting through waves,
the how area requires heavyweight construetion.

But the Euro Express saves considerable weight
and cuts drag, with its wave-piercing bow design.
The ship slices, rather than slams, through the waves.
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| FAST FREIGHTER

A lso-scale model Euro Express under-
went development in a test tank to
determine power requirements and sea-
keeping abllity, or how the ship behaved
In simulated rough-sea conditions

Inside The Euro Express
RoRo 225
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the ship's center of gravity and ad-
versely affects stability. In contrast,
the Euro Express mounts the heavy
bPonenta low in the ship.

uch of the Euro's weight savings
eomes from building the hull from
lighter-weight, ultrahigh-tensile steel
that is about 50% stronger than con-
ventional steel. While high-tensile
steel requires different welding tech-
niques, shipyards can still use the
same welding equipment as they do
when building ships with conventional
steel. They simply adjust the speed
and current output of existing welding
machines, to maintain the steel's fa-
tigue strength.

Although hiph-tensile steel is being
used to build bridges in the U.S., it
cannot now be used in American ship-
building since there are no standards
for it in place by the American Bureau
of Shipping Classifications. That
needn't stop overseas shipyards from
using the metal, however,

The Finns saved even more weight
by designing certain structures, such
as crew quarters, from fiberglass. A
eommon material in pleasure boats,
fiberglass is usually unacceptable in
large commercial vessels beeause of
the toxic fumes created when it burns
in confined areas, But using fiberglass
on the open deck areas minimizes the
fume problem. Overall, compared to
the same vessel built with conven-

tional steel, the low-fat Euro Express
enjove a 20% weight savings, which
allows double the payload capavity
compared to the same ship built with

conventional steel,

Tales from the dockside

Efficient underway, the Euro Ex-
press offers other advantages over
current eargo ships dockside. Highly
maneuverable with twin props, rud-
ders and bow thrusters, the Euro Ex-
press can dock without the need for
tugboats. Both conventional freighters
and the Euro Express use multilevel

ceargo decks, but that's where the sim-

ilarity ends. The standard way a
freighter takes on cargo is via crane
through the upper deck into the main
hold. Forklifts and other equipment
then distribute the cargo to other

Loading and unloading time is cut
virtually in half with spacious 2-tier
cargo ramps. Wide, unobstructed
cargo decks hold maximum payload.

Simpler docking facilities are required for the Euro Express, which tles up at the rear.

levels via an internal ramp system.

By contrast, the Euro Express
loads its eargo via the rear of the ship
through its upward-opening stern
gate. Separate loading ramps lead
fram the dock to each eargo deck and
eliminate the internal ramp system,
RoRo has nothing to do with oars—
it's short for roll-on, roll-off. Trucks
or edrgo transporters drive right into
the ghip and simultaneously load each
cargo deck. Loading and unloading
time is cut virtually in half.

Because of this stern-loading
arrangement, port faeilities for the
Euro Express would require a differ-
ent setup than for conventional
freighters. The shore facilities would
he simpler and less eostly, because a
side-loading dock with cranes isn't
even required. The Euro Express
would back into a stern tie-up, the
way passenger ferries do today. A
separate securing link would hold the
bow fast, and the stern ramps would
be secured to the cargo decks.

Simplified docking also lends itself
to an automated mooring system,
which would reduce time in port
BVEN MOre,

Fast freighters will most certainly
be a reality by the year 2000, While
maore than one design no doubt will be
competing for the business, the
Kvaerner Masa-Yards, with their
Euro Express RoRo 225, looks to be a

fast finisher. ™
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A true Japanese-
American hybrid.
BY MICHAEL LAMM,

Contributing Editor
PM Photos by Gearge Olson

® Honda has sold more than 7.5
million Accords sinece the name-
plate first appeared in 1976, In
1990, the Accord sent the do-
mestic industry reeling when it
hecame the best-selling passen-
ger car in the United States.
Then, just to prove it was no
Huke, the Honda maintained the
No. 1 spot for three seasons,
through 1992, Sinee then, the
Aceord has continued to outsell
every ear but its arch rival, the
Ford Taurus. And each vear that
sales battle has been going down
to the wire,

Since 1982, Aceords have been

*‘!-r‘r [ =

—I

Eat

built in the United States, in Mar :,.-bHUL Uhlu This
current-generation Accord—the fifth—contains about
80% American-sourced parts, roughly the same as the
Taurus. Based on its popularity as well as its content,
the Aceord is now about as American as apple pie.

The Accord spans a broad price spectrum. The base
DX coupe stickers out at just over $14,000 and the top-

u]~lhe line EX b-door wagon goes for about $25,000,
With a eoupe, sedan and wagon in that price range, the
Accord butts heads not only with the Taurus (and
Sable) but now with the new Ford Contour/Mercury
Mystique as well as a myriad of other domestic and
imported models.

Some of the Accord’s competition include Chrysler

SUMMHRY OF HONDA ACCORD OWNERS REPORTS*

Total miles driven LMEELD o Noises and rattles T8 lb,-p-lrilyaurulﬂ‘

Avernge miles driven ‘? Brl.khlr Lawks interior 78 100.0%

Purchnse price: Exceflent T0%  Engine not powerful snough 67 0.0
Averyre ’m_ga-sﬂ,ﬂ.ﬂ' Good 211 Poor visinn to rear Dealer repairs aatisfaciory?

$14 16 Average 08 B‘t'lrlnda‘:hm Yes 4505
Why did you choose the Accord? Poor o No changes 134% HNo 1.0

owrierihip 47.7%  Owerall performance: Muore powerful 134 Dealer service opinion:

Styliny | Excellent 68.1%  Bigyer m:ﬁ BT Excellent 67.0%%
Hal Ly 194 Good 381 More eomfo soats 78 Good EE)
189 Average 08 Léss car nilse .4 AvErign 24
Good pricefvalue ratio 13.1 Poor 00  Workmanship opinion: Poaor 1.8

108 Control layout: Excellent T41%  Dealer snles policy:

e choices: Excallant 66l% Good 4.1 Excellent 472%
line Aceord EX 49.0% Good i3 Average 1.7 God 450
e Aceaid LX 48.1 Average 13 Poor 0.0 Avernge A1
Base Accord DX L Foor 08  Froni sent comfort: Poor L7

Body style choices: Instrumentation: Excellent #6.6% Number of vehicles owned:

4-door sedan 834%  Excellont 4%  Good 3.8 This vwehicle only 21.3%
coupe 0.6 Good 79 Average LT Two vehiclss 50,0
g AR S g 09 Maar sent comfort A ey Er
VE: MpE, seat DU OF more
E-qnadl manual 26 Diriver wightlines: 6.5% Principal driver:
4-speed automuntic 248802  Excellent 6% Good BT F 5R.T%
n choices: 284 Average 81 Mals 374
4-apweive] mistormathe TR  Avarage 52 Poor 14 Equal a8
manual - ] Poor LA Overall comfiori: jﬁ! distribution of cwners:

Engine power: H&niﬁe likes: Excellent .55% nder £ 152%
Exeellent 53A%  Gtyling 46 Good 80.8 B4 422
Good 403 H Averaje a5 B)-plus 428
Avernge 5.5 Comfort Poor 0.0 HI.IH] an -rrhnrll. would
Poar .4 Riding qualities 1784  Any mechanical trouble? ?u m ceord if you had

Handling: 183 No BT.1% o do over agnin®

Th.5% ific disliloes: Yen 128 Ti1%
Good ND 106% What type of troublse? Eu;be 188
Averige 08 L seals TH Tty feewr vepillies do tabmlate) Na an
* Percentages might not equal 100% due to rounding up or insufficient data. ** Not available st time of survey.
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Corp.'s LH sedans, the Toyota Camry, the Nissan
Altima, the Mazda 626, the Mitsubishi Galant and
many General Motors models.

Short menu

For better or worse, Honda markets the Accord with-
out any factory options. Accords come in three series:
DX, LX and EX. The base DX gives you a goodly
amount of standard equipment, including dual air-
bags—but not, for example, air conditioning. If you
want air, you've
pot to order the
LX or EX. For
antilock brakes,
you have to order
the EX. And you
can't get a DX
with a/e nor an
LX with ABS or
& POWEr moon-
roof., So you're
buying packages,
not individual op-
tions, and some of the owners we surveyed said they
didn't particularly like that.

Other carmakers let you order ABS or power door
locks or eruise control on any model, even the least ¢
pensive. And that might be one reason only 2
respondents bought the DX series. T]w majority (49%)

went for the $20,000-plus Aceo

At present, the Honda offers two versions of the 4-
cylinder Accord engine, though a V6 is due any day
now. Both Fours displace 2.2 liters, and have twin
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Maost everyone loves the dash and controis,

cams, 16 valves, dual balance shafts and aluminum
blocks. The big difference is that the EX version
comes with Honda's VTEC variable-cam technology,
which controls valve lift and duration. In the Accord
EX, VTEC plus better manifolding and air injeetion
result in 5 more horses (130 hp versus 125 in the
DX/LX). The VTEC Four also gives greater fuel
economy and stronger low-rpm torque. Owners
praised their ears’ 25- to 30-mpg thriftiness, but 13.4%
noted that they'd like more power for merging, pass-
ing and climbing
hills. That tallies
with the fact that
almost half of our
readers ordered
the Accord EX
with the punchier
VTEC motor.
Most Honda
Accord buyers
had owned the
marque before,
and that's the
main reason nearly half (47.7%) chose one again. A
New York teacher confided that this was his 12th Hon-
da. The Accord coupe had just become available when
we sent out our questionnaires, and the wagon was
still a gleam in the dealer’s eye, 50 we can’t report on
those two body styles. The Accord sedan, though,
pleased the vast majority in terms of comfort, ride,
sightlines and silence. “Bigger than it looks,” ohserved
an Dhio market researcher. A few owners grumbled
about seating, saying they'd like better or different

Many felt the car needs a stronger engine.
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Swoopier than before but still conservative, the Accord’s styling is appreciated by most

and offends few. Appearance was not a major buying factor, however.

An American-Made Japanese Icon

® The Nikon camera. The Sony tele-
vision set. The Selko watch. The
Honda Accord. As much—perhaps
more—than anything else, these four
products totally reversed the conno-
tation of that once laughable label,
"Made In Japan.”

With enviably high quality at afford-
able prices, these products helped
stamp the Japanese as solid manu-
facturers. And cars wearing the Honda
nameplate helped launch the assault
on our auto industry (an assault from
which Detroit is finally recovering).

But a funny thing happened along
the way: The Accord lost its "Made In
Japan” label, replacing it with a
“Made In The USA" one. And hardly
anyone who's owned an Accord has
complained. In fact, thanks to its solid
sales success across the breadth
and depth of the country and the fact
that it is built in our heartland—south-
am COhic—the Honda Accord has be-
come a familiar and very American
car. It's also an American car that
boasts a reputation for the same high
quality that its Japanese-manufac-
tured siblings enjoy and its American-
made brethren strive for.

The curious part of all of this is that
despite the Accord’s familliarity as an
“American” car, it's really quite differ-
ent from American sedans.

For one thing, the Honda engines—
the two Fours and the soon-to-be
V6—deliver a very high-revving, nar-
row band of power. As amazing little
engineering gems as these power-
plants are, they do not deliver gobs of

grunting torgue, and the torque that's
there is farther along the rev range
than it is in your standard-issue, rela-
tively big-bore domestic sedan en-
gine. Yel, fewer than 7% of our re-
spondents complained about a lack of
power. More than power, the Accord
cries out for more tractability and a
broader torque band, especially to
help the automatic cope with around-
town driving and freeway passing.
Hopefully the new V& will fix this.

The Accord Is also distinctly differ-
ent from most family sedans in the
amount of room to be found inside
the car, as well as in how much room
the car takes up on the road. The fact
is, the Accord is smaller, inside and
out, than most of the cars against
which it competes. But only about 7%
of our survay respondents felt that
the car was too tight a fit. However,
long-legged drivers and front-seat
passengers find themselves wanting
just another Inch or so of rearward
travel for those front seats.

Like the interior, the trunk—and its
opening—Is on the small side, mak-
ing the loading and carrying of Ameri-
can-size cargo (like that large-screan
Sony TV) difficult to impossible.

Yet, despite its obvious Japanese
roots, the Accord does pay excellent
homage to the American-sedan ideal
with its quiet, comfortable—almost
cushy—and well-isolated ride. It's not
that difficult to see how this well-
made, carefully engineered sedan
has assimilated itself into our culture.

—Don Chaikin
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lumbar support, both front and rear.
The lack of lumbar support became
especially noticeable on long frips

Solid quality

Lest there be any question about the
guality of a “Japanese” car made in
Ohio, 98.2% of those surveyed rated
workmanship good to excellent. Fact
ig, T4.1% gave it a fAat-out excellent
rating, not bad in anvone's book. And
# number of owners cited Honda's
reputation for durability, A retired
military man from Colorado boasted
that his 1982 Aecord has lopged
180,000 miles without any major
engine work. “Uses maybe 2 table-
AP0GOS of oil between JO0-mile

changes,” he noted,

Most owners like the Accord’s
| styling but weren't overwhelmed by
| it. Some called it sporty, and others
| used the word “classy.” Short drivers

said they had a little trouble seeing
over the up-.vaﬂi-slﬂfnng rear parcel
ghelf and high decklid. Others men-
tioned that the trunk opening wasn't
large enough.

The sun visors didn't impress any-
one: cheap looking and feeling, and
ineffectual, and the lighted vanity
mirror was on the “wrong” side. A
Kentucky mom hoped Honda might
offer more dark-colored interiors,
as in the past. “For soccer and base-
ball families like mine, this light in-
terior demands constant nagging and
eleaning.”

Not many new Accords required
dealer service during the 4938 miles
our average owner had put on his or
her car, and not enough consistent
problems cropped up to be statisti-
cally significant. The little things that
did go wrong were infrequent and mi-
nor, like automatic antennas icing up
and not going down all the way. Deal-
er sales policies got good marks, as
did dealer service. However, a few
drivers complained about the high
cost of parts and service. And then we
got the old gripe about the high price
of the car itself.

Our questionnaires went out during
wintertime, and drivers in snowy
areas praised the Accord's handling
on slippery surfaces. The EX's anti-
lock brakes helped a lot, according to
those who needed them.

By and large, then, the Aceord con-
tinues to please the faithful and new
buyer alike. Many owners in our sur-
vey had young, growing families, so
they couldn’t be sure they'd opt for a
d-door sedan as their next purchase.
Nearly 20% said they weren't sure
they'd buy an Aceord again, not be-
cause of any dissatisfaction with the
car hut simply because they'd proba-
hly be ready for something larger,
like a minivan, next time, ™
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TECHNOLOGY

A new flying eye hospital promises
sight for the needy and medical skills
for the developing world.

BY WILLIAM GARVEY; PM Photos by Brian R. Wolff

® Fact: More than 42 million people in the world are
blind. For most of those people, proper treatment can
cure their blindness or could have prevented it.

Fact: 90% of the world’s blind live in developing
countries where resources are lean and eye-care ser-
vices lag behind those in richer, industrialized nations.

Faet: The situation is tragic and worsening,.

The obvious solution to these problems is to get
modern ophthalmologic care where it is most needed.
Far less obvious is how to accomplish that goal and
to make up-to-date eye care a permanent reality in
regions where it does not now exist,

Enter Orbis, an eye-care teaching hospital on wings.
A nonprofit operation dedicated to fighting blindness
worldwide, Orbis travels to virtually any country
whose ophthalmological society extends it an invita-
tion. The aireraft touches down with a full complement
of staff doctors, nurses and technicians, as well as a re-
volving group of practicing ophthalmologists. During
each 3-week mission, this volunteer faculty provides
hands-on instruction to the local medical community.

The value of an Orbis vigit is inestimable—what is a
blind child’s first glimpse of her mother worth?—but it
comes without charge. Not a nickel.

Orbis began in 1982 with a converted Douglas DC-8
donated by United Airlines. In a dozen years, that air-
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Orbis’s mid-fuselage operating room doubles as a leaming theater
for eye surgeons, who can watch through picture windows.

craft provided training for 28,000 doctors and nurses
and restored the sight of 18,000 patients in 70 coun-
tries. Then the oldest DC-8 in operation, it has now re-
tired to a musenm in China. And it's been succeeded
by a McDonnell Douglas DC-10 unlike any other.

The new aireraft embodies mechanieal econtra-
dietion. A teaching hospital, it is also a jumbo jet.
Crammed with gear, it accommodates crowds comfort-
ably. It contains highly advanced, supersensitive de-
vices, yet it i= virtually self-sufficient, able to function
at its peak in the most desolate places.

Satisfying those contradietions required more than
three years for planning, design, stripping, overhaul,
mantifacture and installation. The Orbis conversion—
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WINGS OF MERCY
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The audiovisual room produces videos to teach new procédures, while satellite-communications dish serves Orbis In remote locations.

a 810-million job for which the Orhis
International organization is still rais-
ing money—took place at Mohile
Aerospace Engineering in Alabama,

The gleaming new jet emerged last
spring. Today, the flight deck and for-
ward fuselage seem unchanged from
its airline days. The cockpit is erisp
but standard. Behind it, the passen-
ger compartment looks like a typical
coach configuration. But first impres-
sions can be misleading: This is not
the 4:30 shuttle to Washington.

First-class education

The passenger eabin is actually a
high-tech interactive classroom. Up
front lies a presentation area for
large-screen film, slide or chalkboard
visuals, To rEl:m'd leetures, video cam-
eras stud the cabin's walls, In addi-
tion, several TV monitors provide for
live and taped broadeasts. And while
the monitors show an ongoing eve op-
eration, the seated attendees can use
the cabin's microphones to converse
with the surgeons,

Immediately aft of the classroom
is the audiovisual room. Here, Orbis
personnel monitor and direct the air-
eraft's 17 ecameras, all broadeast-
fquality Sony Betacam SPs. Videotape
ilays an invaluable role. The staff

as created a library of more than
150 tapes on eye surgery and treat-
ment, which it distributes during each
misgion,

Re-engineering an airliner to carry
a welter of electronics wasn't easy. The
wiring alone weighed so much that
engineers feared it might overstress
the floor. Consequently, during the
plane’s conversion, the bundles were
split with some support-
ed by the floor and
the rest suspended
from the ceiling.

Continuing aft
along the single
port-side aisle, you
next encounter the
laser/fexam  room.
Here, physicians can di-
agnose diseases such as
cataracts, trachoma, glauco-
ma and river blindness. Doctors
can often rectify the disorders
using the aircraft's argon, YAG and
solid-state lasers. As in all the rooms
aboard the aireraft, video cameras
record procedures and transmit them
to the classroom.

Moving farther rearward, you come
to the jet's multifunction conference
room. When Orbis arrives, it invari-
ably attracts media and VIPs (every-
one from Mother Teresa to Fidel Cas-
tro toured the old DC-8), and this is
where the heavy hitters are briefed on

the DC-10,

On-board operations
Back in the aisle, you'll move all the
way down to the rear of the aireraft.

4pe

There, a doorway on the left opens
into another large room. Three gur-
ney beds jut out from the right wall.
Each is surrounded with heart/blood-
pressure/temperature monitors, intra-
venous trees, oxygen ports and simi-
lar post-operative patient pear.

If you've ever had

surgery, this is

Welcome
to the recov-
ery room, albait
with a long row of
airliner windows. Here,
patients are prepped for
surgery. Then the gurneys wheel
forward through swinging doors into
the substerile area, where medicines
are prepared, surgical utensils are
sterilized and doctors serub,
Continuing forward, more swinging
doors lead into the operating room.
Planted between the wings—the most

:Ii-!

o —

The exam room features stereo microscopes and lasers, while patients receive pre- and post-operative care In aft recovery room.
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The classroom Is the heart of the Orbls mission, where traveling ophthalmologists share knowiedge with local physicians and nurses.

stable part of the aireraft—the room
rests on reinforced flooring, And it's
as advanced as any ophthalmological
OR you'll find on the planet.

At the center of the room is a Zeiss
operating microscope, employed for
such procedures as corneal trans-
plants. The room is festooned with
cameras (ineluding one within the
microscope) that transmit the pro-
ceedings onto monitors. Picture win-
dows permit VIPs and others to
view the medical procedures without
crowding into the operating theater
and eompromising sterility.

ALIDICAISLIAL
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Meanwhile, belowdecks in the
cargo hold are six standard LD-3 con-
tainers, modified specially for Orbis,
Three of them house diesel genera-
tors—two for electricity and one for
air conditioning—which deploy on the
ground when necessary. The aireraft
can also plug into any local power
BOULrCE,

Much more than a eollection of me-
chanical components, however, Orbis
represents the best of humanity: It
encompasses technieal genius as well
as selfless assistance to relieve suffer-
ing among strangers,

DIFERATING ROOM

N

S INSTRUMENT ROCM

PRl LLISTRATION BY I8N BATCHELOR

The $14-million purchase price of
the DC-10 was covered by donations
from FlightSafety International
founder (and Orbis's unpaid chair-
man) A.L. Ueltschi, Hong Kong busi-
nessman Y.C. Ho and one anonymous
contributor. But to keep flying, Orbis
depends exclusively on the generosity
of those who can give—money, ma-
terial, services or time. If you'd like
to learn more about Orbis's work, or
if you're interested in contributing
in some way, contact Orbis Interna-
tional, 330 W. 42nd St., Suite 1900,
New York, NY 10036, ™

Inside Orbis

Former 380-seat Skytrain DC-10, converted Into
teaching haspital, Is twice the size of previous

Orbis jet, accommodating a crew of up
to 25. Interior layout was improved
during conversion through the

use of a foamcore mockup.

CORSALMICATIONS
CENTER
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BOATING

Fast on land, fast in the water. This new car-boat is what
the Amphicar should have been.

BY JOE SKORUPA, Boating/Outdoors Editor

PM Photos by George Olson

® To a kid in the early 1960s, the Am-
g}iicnr was the coolest ear in town.

ell, one of the coolest. Remember
the Amphicar? It was a little convert-
ible import (called a foreign car back
then) that ran on land and water, It
performed neither operation well, but
it caused quite a stir when driven
down the launeh ramp and into the

water,

Today, the West German-built
Amphicar is a curious footnote in
automotive history. It ceased produc-
tion in the 1970s, but the dream of a
dual-medium vehicle has never died.

There have been several attempts
to build a better Amphicar in recent
years. Two that come to mind are the
AR
man-built i-Ranger—neither o
which made much of a splash.

The most recent entry has a better
ghot at sueceeding. It's ecalled the
Aquastrada Delta, an amphibious ve-
hicle built by a group of entrepre-
neurs from Northern California. Like
a typical Silicon Valley skunk-works
project, the model tested for this
story is a proof-of-concept vehicle
that's been assembled on weekends
and nights by a dedicated team of
gearheads. H:gading up the team is
designer Gary Gere, a staff engineer
at Sun Microsystems,

(Gere began the Aquastrada project
with a simple idea: Instead of building
a car with marine capability, build a
car that's really a boat.

This is a completely different
approach than that taken by Hans
Trippel for the Amphiear, The Am-
phicar was not only underpowered for
the road (with its 43-hp 1.2-liter 4-
cylinder Triumph engine), but it had
a top speed of about 5 mph in the wa-
ter. For an old road-racer like Gere,
any vehicle worthy of a wrench has to
be fast. In this ease, fast on land and
fast on water,

To accaomplish this feat, Gere started
with a truck engine—a marinized
3561-cu.-in. 245-hp Ford Windsor
block. To this he mated a Ford C6
truck transmission. From here, things
get creative.

The Amphicar achieved marine
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propulsion by running two prop shafts
out of the transfer case. Steering was
controlled (suggested, really) by
using the front wheels as rudders.

Gere improves on these systems by
using a Dominator jet-pump engine
instead of props. This not only de-
livers impressive thrust, but swivels
from side to side to achieve true ma-
rine steering,

Power is delivered to the jet pump
through a Ford Bronco 4wd transfer
case, which is installed upside down.
The shaft normally used for 4wd gear-
ing now runs to the jet

Ford truck engine, transmission and
transfer case comprise the powertrain.
pump. At the push of a button, the
Delta goes from 2wd to jet drive, or
both. For steering, a standard rack-
and-pinion unit is fitted with cables
that run to the jet pump. The result is
that steering on land and water is ac-
complished by using the same wheel.

Externally, too, the Delta is a
different animal than the Amphicar,
The body is basically a standard fiber-
glass hull made with a layer of foam
coring for stiffness and a shallow-V
bottom for improved tracking and
getting up on plane.

Without doubt the erowning achieve-
ment of the Delta is a retractable sus-

pension that 1%1,]5 the wheels up and
into the hull. This system accomplishes
its unique feat by using split axles and a
sleeve-and-rail structure connected to
the suspension mounting arms. Pneu-
matie servo units pull the suspension
arms inward, which has the effect of
raising the wheels into dedicated com-
partments. In this position, seals
make the wheel wells watertight,

The Delta had no trouble maintain-
ing passing speed on the freeway
south of San Francisco, On the water,
it was able to plane and keep up with
sport boats on a busy recreational
lake. Performance is estimated to be
100 mph on land and 45 mph on water
for production vehicles,

Much will change when the Delta
moves into production models in the
coming months, but the specifications
are projected to be as follows: weight:
2830 Ib., length: 222 in., width: 93 in.,
wheelbase; 139 in., ground clearance;
10 in., draught: 6 in., free board: 30
in., retail price: $25,000 to $35,000.

For anyone interested in finding out
more about the Delta, contact Bei Ming
Wang, president of Aquastrada, at 25
E. Carmel Valley Rd., Carmel Valley,
CA 93924, or call (408) 644-8001,

Interestingly, I came across an
Amphiear in Seattle on a recent trip.
The owner called it one of the best-
preserved models in the country, He
sald, "1 drove it last year. It ran great.
Would you like to buy it?" Being

olite, I said, “Not right now. Maybe
ater.” “It may not be here later,” he
added. “There's nothing like it.”
Nothing except the new and improved
Aquastrada Delta, but I didn't have
the heart to tell him.

Pneumatic rams slide suspension arms inward and lift the wheels into the hull,

i
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TECHNOLOGY

An elite squad of cops tests the latest in infrared night vision

on America’s mean streets.

BY ABE DANE, Senior Correspondent; PM Photos by Roy Attaway

® “Go with yvour instinets!™ is all Officer
Umin Abdul Hakeem needs to say into
the radio of his unmarked Chevy Lu-
mina. Seconds later, a banged-up little
Buick veers across the darkened strest
ahead, eutting off the white Oldsmobile
we've been tailing. Another unmarked
unit pulls alongside, and we chirp to a
stop behind the Ods to box it in.

The driver's got just about enough
time to think “What the...?" before
flashlight beams converge on his face
and ear doors fly open all around him,
issuing flack-jacketed men in dark blue
polo shirts bearing the words Police
TAR.G.E.T Team. Smith & Wesson
O-millimeters are unholstered, keys
vanked (rom the ignition, and one of the
neighborhood’s biggest heroin dealers
is spread-eagled against the side of his
car. No high-speed chase. No shootout.
No time to even think about it.

Whint we've just witnesszed 15 4 routine
traffic stop—as interpreted by an elite
group of Newark, New Jersey, cops
trained to fght erime in one of the eoun-
try’s toughest arban battlegrounds. Yeuars
on these streets have taught them that a
car in suspicious hands must be treated
like a loaded gun. “This is where a lot of
cops et hort or killed,” says Hakeem.

Tonight we're patrolling the West
District, and it's pretty much business
as usual here. Crack dealers work the
street corners and projects. Car thieves
piteh brand-new Acuras and BMWg
into spiraling donut skids and joyride
through the narrow, potholed streets.
Here and there a shot is fired—out of
rage, out of fear, out of hopelessness.

It’s business as usual for the
TAR.G.E.T. Team, too—prowling
undercover, relving on street-honed
instinets and wolf-pack teamwaork to spot

POPULAR MECHANICS # [




trouble, pick the moment, then strike
overwhelmingly

The only thing different about this 7
pm-to-3 am tour—and the reason PM
is viding along—is o peealiar tuerot-like
device elampedd to the ool of Haikeom's
car. Based on military night-vision re-
seareh, this prototype infisred camern
represents one of the Cold War's
more promising spinolfs, Tonight,
Oficer Hukeem is going (o see these
streets—the sume streets he grew up
on—us he has never seen them belore.
And for o guy with his job deseription,
seeing can be the key to survival.

Special ops cops

“Look at them like the Special
Forees,” says Nowark Polive Diveetor
William H. Celester, who iwversaw the
TARGET Team's formation two
vears ago. The Green Devet analopy is
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Moving aggressively fo box in suspects befare
they know they're being tailed is a trademark
tactic of Newark's T.A.R.G.E.T. Team.

more apt than you might think, When
TARGET (Tactical Auto Recovery
Group and Enforcement Team) first
hit the streets, Newark led the nation
in auto theftz, Conditions in some
neighborhoods bordered on anarvehy,
as ci thivves literally dared marked
eraisers to wive chage, The erisis
called Tor commando tacties,
Twenty-five men, handpicked from
i department of 1200, were put under
Deteetive Lt Barey Colicelli and
given special training in pursuit diiv-
ing, unarmed combat and the use of
M16GAZ assault ritles. They also devel-
apid gome tacties of their own, “One
thing about TARGET, we always
work as a group,” says Colicelli.
“Eversthing we do, it's one big army.”
Nows two vears later, ear thefts are
down 6%, and Newark is out of
the top-10 eities nationwide—a turn-




Top: Sgt. Michael Parris (right) briefs
Officer Hakeem before they hit the streets.
Above: Nightsight sits atop temporarily
mounted pan-and-tit machanism.

around Celester credits largely to
T.AR.GE.T. But things will be far
from quiet in the West Distriet
tonight. Before wi en leave the
squad room, reports come in of a sil-
ver Mazda HX-T7 that's tried to run
down tw
Porsche last seen headed oar w

After roll eall, TAR.G
fleet of family ears departs police b
quarters and blends into traffic, Tt
vehicles show the effects of flat-out
driving on cratered streets—and the
occasional ramming by a desperate
felon. But inside Hakeem's Luminag, a
dashboard monitor transforms the
gritty landscape into a ghostly
like something out of a fighter cockpi

The sum of all FLIRs

The resemblance is not coincidental.
The source of the images—a Night-
gight FLIR (Forward-Looking Infra-
Red) camera manufactured jointly by
Hughes Aircraft and Texas Instru-
ments—operates on the same princi-
ple as FLIRs on night-fighting air-
craft, tanks and attack helicopters. All
work by reaching up into the infrared
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Nightsight FLIR

Earfier FLIRs required cryogenic cooling, a scanning
mirror, and complex optics and electronics. Night-
sight’s BST detector uses a far simpler system.,

band of the spectrum, where anything
warmer than absolute zero radiates a
detectable heat signature.

These longer, more penetrating
wavelengths set FLIRs apart from
the more familiar image-intensifica-
tion (I*) systems, such as night-vision
gogeles, which merely amplify visible
light. Unlike I* systems, FLIRs can
see in total darkness. Bright lights

won't dazezle them, and they can see
through smoke, fog and sometimes
even foliage. The Nightsight, however,
does all this for less than a tenth the
cost of a typical military FLIR.
That's because its tiny barium-
strontium-titanate (BST) detector
module is far less fussy about its oper-
ating conditions than were earlier
tvpes., For example, the mercury-
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cadmium-telluride detectors in most
military systems can't pick up subtle
variations in heat without being re-
frigerated to hundreds of degrees be-
low zero, Also, the detector elements
typically lie in a single-file strip, so
that a precise and rapidly moving mir-
ror must scan the scene over them
one thin slice at a time. The resulting
complexity boosts the price of a tradi-
tional FLIR above $30,000.

By contrast, Texas Instruments’
BST modules operate at normal out-
side air temperatures. Boasting
uniquely heat-sensitive dielectric
properties, BST can be formed into
capacitors that translate tiny changes
in temperature into changes in volt-
age. Tens of thousands of these capac-
itors, microfabricated into an array
the size of a postage stamp, create
pictures that—if not as sharp as those
from high-end cocled systems—are
still remarkably clear. And because
the array is 2-dimensional, no scan-
ning mirror is needed. Total system
cost: on the order of $6000.

Heat in the night
While darkness gathers over Newark,
the Nightsight's dashboard display
provides an undimmed window into
the gloom. Hakeem twiddles a joy-
stick mounted between the Lumina's
front seats, and the camera pans over
a strange world, where cars—their
engines, tires and tailpipes aglow—
float by on luminous cushions of heat.
Already this evening, the sighting
of a silver RX-7 that matches the tran-
git officers’ report has sent TARGE.T.
and other units flying off in pursuit,
Hakeem doesn't take time to hang his
siren and chase light out the window,
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He juet takes off, flopging the little
Lumina for all it's worth, leaning on
the horn through red lights, and send-
ing photographer Roy Attaway and
me bouncing out of our seats and div-
ing after loose equipment.

By the time we arrive, marked
eruisers have already pulled the RX-T
over, 30 we head to our assigned area
to hunt for stolen ears.

The T.A.R.G.E.T. mission has
broadened in recent years, but bag-
ging car thieves is still its bread and
butter. “Initially, our advantage is
being in the unmarked car,” says Ha-
keem as we roll through the West Dis-
trict. But he adds, “In this city, with
the things that we do, it doesn't take
long for an unmarked ear to get burnt.”

Although not invizible, we cun
usually get close enough to judge
whether a car's probably hot. Some-
times the tipoffs are subtle: As we
pass one street corner Hakeem points
out the body language of a crowd. All
seem focused on a young man who
stands by the open door of a ear, as if
he's showing it off. Other times the
signs aren't so subtle, like ears racing
two abreast the wrong way down a
one-way street.

This is Hakeem's first time out with
the Nightsight, and although it'll take
awhile to work it into his routine, un-
expected possibilities are soon appar-
ent. The first real use comes after
members of the team stop a car and
one of the occupants makes a dash for
a nearby tenement. They tackle him
and find a small automatic pistol in his
pocket. Has it been fired? Holding the
weapon in front of the Nightsight
shows it to be cold.

Later in the evening, while search-

Top: T.A.R.G.E.T. searches for
drugs and weapons after
sweeping a car-wash parking lot
in the West District. Nightsight
detected one suspect as he tried
to get rid of his stash. Far left:
Stopping a car full of burly
young men 15 ane of an officer’s
least-liked situations. No one
relaxes until all are out and
frisked. Left: Sample Nightsight
image shows how clearly body
heat shows up, regardless of
light levels.

ing & dozen young men lined up
against a car-wash wall, they find a
bag of cocaine on the ground. There's
no way to trace it. But back in the
Lumina, Ron Harrison, a Texas In-
struments technician who came out to
install the prototype camera, saw one
of the youths let it slip from his hand
and kick it away. Body heat lingering
on the tiny bag made its path plainly
visible on the Nightsight.

These gituations highlight the cam-
era’s heat-seeking capabilities, but
T.A.R.G.E.T. members expressed en-
thusiasm for its potential as an all-
round night-vision tool as well. In
sprinting, fence-scaling foot chases,
suspects are often lost in dark alleys
or weed-choked vacant lots.

Two such escapes occurred the
night we rode along. But the technol-
ogy will become more effective as offi-
cers learn to rely on it as they now do
their guns and radios. "1 eould see it
working real good,” says Officer
David Letts, “We've got to be creative
in how we're going to use it.” Letts,
who tested the Nightsight the night
before we arrived, also pointed out
that a ecameorder-like handheld unit
would offer far more flexibility, par-
ticularly in foot chases, T1 says such a
gystem is in the works,

At the end of the shift, eight suspects
sit handeuffed on the sguad-room
floor, and two stolen cars sit recov-
ered in the lot. Bleary-eyed officers
attend to post-arrest paperwork. The
Nightsight prototype will move on to
the next test site tomorrow, after only
three days with T.A.R.G.E.T. But Co-
licelli has already decided he wants
one, “The Cold War has been good for
police departments,” he says. o
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TECHNOLOGY

If you're a pnlrn‘cal"ﬁgurgi or corporate exewﬁve, your car
has to stop bullets and be a rolling bomb shelter.

L1 !
BY PAUL EISENSTEIN: PM Photo by Brian k. Wolff

. F._ragm'enmafr glass and metal have fuged into a
mushrnum'-nhapad
wesving out from the jagged hole to the corners of

the glass. From the back layer of polyearbonate
hnﬂgana in a mirror image B[du% the vioiﬂnt entry wound

p tmhed rtea:r]y‘ through thu 2% in. of glass by a

iber slug.
Inﬂmdarﬁwm'ldnfterrm a muzzle lash may

be the only
~only defense. Bat,

_u_w,RmdeJ

At first glance,
plu g, A spider's web of eracks
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theunhwmwwﬂeﬂ*% ?ﬁ:ﬂeﬂxw .
_ %fﬁg ﬁ:.g;gwsigﬁngmthmﬁﬂmu
-~ the “opaque armon” 2

The firm’s offices are hidden down 4 small side lane
in the gentle, rolling countryside outside Cincinnati.
the 100,000-sq.-ft. plant could pass for
a car thief's chop shop.

Dozens of mp ~dollar automaobiles fill the factory
floor in. various stages of disassembly. In one corner, a
worker i8 gingerly polishing a Mercedes-Benz 600SE L
sedan. “Try toopen the door,” suggests OGH&E's
president, 36-year-old Bill 0'Gara. It takes both hands

and one’s feet planted firmly on the ground to budgeit.

hnlnaerlmkteﬁnm whrﬂe%dn,ﬁmturyg’lmhaﬂ“

been replaced by armor,” a thick 5-ply
of reinforced ﬁaﬂd ‘honate sheet-

And then there's
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mpas t&mnfwd:;ﬁhe door's sheetmetal. ;
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are limits to what we ean do,” 0'Gara concedes.
So designing the safest possible vehicle requires
ifair degree of armor alchemy.
 first ..'. |.n thm hu%mrzss :a obseurity. Never
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BEYOND AIREBAG

easily blend in with the local traffic.

The next step is to assess the dan-  BUII€tProof Glass

ger a client faces. In Detroit, for ex-
ample, the car-jacker's weapon of
choice is a Saturday night special
handgun.

Turning security assessments into
armor is the job of Chuck Williams,
OGH&E's top ballisties expert and
the modern equivalent of the king’s
sorcerer. But instead of eonsulting a
musty book filled with arcane incanta-
tions and spells, Williams relies on a
slick, custom-designed computer pro-
gram. “The database,” he explains,
“presents a list of suitable armors,
how much of each we’d need and what
the cost would be. It also scores them,
taking into account their weight,
thickness and cost.”

Today, Williams is working on a
Cadillac. He maneuvers the mouse
attached to his 486 PC and taps a
couple of keys, On the first screen, he
enters the security assessment—the
owner might face a close-up assault
by a handgun, or a long-range attack
by a sniper using a high-powered rifle
—then flies through a series of addi-
tional sereens, Ten minutes later, the
computer spits out a lengthy analysis,
Since cost is no object for this Eurticu-
lar client, the opaque armor chosen is

Inside An Armored Car

WINDSHIELD
GLASS AND POLYCARBOMATE —___

A-POST
DLIAL HARD
OR COMPOSITE

a4

g v

L]

BLACK POLY SEALER, . I
CHAMFER | '

1 INSIDE
{#&&E SURFACE | MULTIPLE
OF LAYERS OF
GLASS GLASS
AND POILY- AND POLY-
CARBONATE LARBOMATE
~OUTSIDE ¥
SLIRFACE

Different glass Is used depending on appll-
cation, but both offer equal protection.

a lightweight but extremely expensive
compogite borrowed from the military.

By the time the conversion is com-
pleted, in four to six months, the car
will also be equipped with an explo-

L]
ADVANCED
ARMOR
DUAL HARD

PR ILLLITTRATICINY B ELALE GLISTAPLERY

I

Fully armored Caddy appears deceptively
stock, save for lower stance.
sion-resistant gas tank and run-flat
tires. Special inserts will allow the
wheels to keep rolling at high speeds
for up to 50 miles even if the tires are
shot out.

For the easual viewer, one of the
biggest surprises is the wide variety
of armor available. There are ce-
ramics, reinforced plastics, aluminum
alloys and steel. Each material has its
own particnlar characteristics. Some
are good at stopping bullets. Others
are better for bombs, by providing a
little “give"” to absorb the blast.

Often, Williams will recommend us-
ing two or more materials in an armor
sandwich designed to resist several
different threats. New materials are
constantly becoming available, and
OGH&E is currently evaluating some
super-hard composites originally de-
veloped by the Soviet Army.

Whatever the material, it has its
limits. And armor doesn't work quite
the way most of us imagine, cautions
0'Gara. “Unlike in the Batman
movies, where bullets just bounce off,
the glass is actually self-sacrificing.
When it defeats a projectile, it shat-
ters, just like normal glass. That's

(Please furn fo page 139)

- REAR WINDSHIELD
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~ DOOR GLASS
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® [t sounds like a glamorous, exciting
life, doesn’t it—especially il you're a
pearhead (Gearhead: someone who
likkes cars and trucks, and things me-
chanical, more than a normal
person does. See also motorhead,
Jumes Dean.). 1 mean there's a
steady diet of absolutely fresh
cars lined up for us to drive as
we see fit. We even get paid to
go to the racetrack and flog a
steady stream of someone else's
vehicles as hard as possible, Not.
Well, at least not completely.
Track testing iz hardly the fun-
filled afternoon you might think.

s Editor

RESENNEN
LTINS

after spending a few 95° F afternoons
standing around in the middle of a
black asphalt racetrack.

We test cars for good reasons—and
that means that we have to ex-
pend a lot of time and effort to
muake sure we give you accurate,
consistent results, We don't re-
print the numbers the manufac-
turers give us. We also do some
tests that the car companies and
even other magazines don't, he-
cause we think you, the reader,
might make a more informed
buying decizion because you've
read POPULAR MECHANICS,

And you might think differently  Test driver Allen checks computer before a run. This isn't one of the car-buff
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PURSUING ACCURACY

books, with an endless procession of
“Yet Another Red Car" gracing the
cover. So we rarely report on things
like top speed, and we rarely talk
about the economies and polities of
the car industry. We think you're buy-
ing PM because vou want to make the
mast intellipent, best informed deci-
sion you can when you go to buy a new
ear or truck. If you would rather be
reading about the unusual vehicles
owned by the rich and famous, yvou'd
be reading some other magazine.

Comparison testing

To help give you the information nee-
essary for that buying deeision, we
compare the same makes and models
you are likely to be considering in any
given market segment. We perform
our comparison testing by first driv-
ing all of the vehicles for several days,
generally from Los Angeles or New
York City, where we pick them up,
out to the racetrack (Los Angeles
County Raceway in Palmdale and
Willow Springs in Rosamond, Califor-
nia, or Englishtown Raceway Park in
Old Bridge Township, New Jersey).
The next few days are devoted to ad-

ditional driving and photography. We
recruit drivers from all walks of life,
usually trying for some knowledge-
able car crazies as well as ordinary
citizens. When the vehicle is a family
gsedan or minivan, we sometimes will
arrange for one of our drivers to be a
parent with a child small enough to
require a child safety seat. All of the

Automotive Editor Don Chaikin checks
radar gun [on tripod)] &nd computer as
Allen begins a braking test.

drivers eyecle through all of the ears on
a rotation schedule. (Please don't eall,
fax or write our office volunteering to
be a test driver—the waiting list is
already infinite.)

Then, every driver fills out a ques-
tionnaire about every vehicle, There
are a number of specific questions to
answer about the vehicle’s handling,

@ For many years wa've done our accel-
aration and brake lesling with a fifth-
wheal-baged system custom-buiit for PM
by enginear and racer Paul Van Valken-
burgh. Whila the resulls have been mara
than adequate, the system is difficult to
readily attach to some vehicles. Data re-
duction after making an acceleration pass
took several minutes, making for some
long days at the track.

More recently, we evaluated a Datron
Corevil optical system. This uses a photo-
cell sensor to look at the texture of the
pavement passing under the car. Digital
processing tums the velocity of the tax-
ture into & count that corresponds to the
speed of the vehicle. This sensor head

Straight-Line Testing

sands data to a laplop computer inside
the vehicle, which uses Datron's softwarne
to provide the numbers we print. It's also
an axpensive and cumbersome system,
filling an entire steamer trunk with pipes,
clamps, wires and big suction cups.

Maost recently, we've acquired a Stalker
radar gun from Radar Sales. The Stalker
is nothing short of . Mountad on
a tripod near the end of the dragstrip—
which means there's no need fo transfer
the test gear between lest vehicles,
mandatory with fifth-wheel systems and
the Datron—it provides velocity informa-
tion free of dropouts long before you can
tell if the car has begun moving. Through
& cable to a laptop computer, It records
valocity information more than 30 times
par second, recarding it all on disk. Within
a few seconds of the end of the run, it
provides a graphic snapshot of the accel-
eration, including quarter-mile tima and
speeds, as well as 0-60 times.

A dragstrip's timing lights allow the car
to move forward as much as a foot befora
tripping the photoceli's light beam, de-
pending on how far the car rolls forward
after you've crept forward into the staging
baam. DOrag racers call this fool “rollout,”
and it has a profound effact on the elapsad
time numbers. The 1320-f. length of the
strip after the rollout. To confound
the issus, the finish-line speed is actually
an average of the vehicle's speed for the
last 66 ft. of the strip, because the light
beams there are 66 fi. apart and don'l ac-
fually measurae the speed of the vehicle
as it crosses the line. The algorithm in our
computar software replicates this as ac-
curately as possible. —ALA.
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Graphic representation of a brake test
actually records puising of ABS and the

stopped car's rocking on s suspension,
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interior, and a dozen or more other
things we consider salient. There is
also room on the questionnaire for
comments and impressions,

Your mileage may vary
We fill the tanks on all of the vehicles

a8 soon as we pick them up, periodi-

cally as we drive them and again just
before returning them to the manu-
facturer. The mileage number we
print is an average of highway miles,
track testing, touring back roads to
photo locations and fighting traffic
into and out of the big city. We think
it's an accurate estimate of the kind of

® We used a photocall-based system
to provide accurate timing for years, but
it invalved lugging to the track two
suifcases full of lights, photocells and
timers, as well as B00 . of wire and four
12-volt car battaries.

MNow we put the timing equipmant
inside the car. Essentially more
than an electronic stopwatch with a

40-lap memary, mUnmnmm
timer 4000 from

comvenient place 1o look at right angles
to the car's path. We've found attaching
the sensor to the mirror with some
Velero to be conveniant, especially if
tha mirror swings away sasily, Tha san-
sor can also look through the window
glass, so on some vehicles we mount
it to the dashboard or the passenger
saat's head restraint.

Mounted on tripods next fo the track
ara amall infrared tranamitters, each
amitting a modulated signal. Whanever
the photocell passes by a transmitter,
the timer is toggled. The transmitiers
have a range of about 50 ft., making it
unlikely that we'll damage either the car
or transmitier by running off-course
while probing the outer limits of some
vahicle’s handiing envelopa,

To get data while driving the slalom
coursa from both directions without mov-
ing the sensor for every pass, we simply
sot up four transmitiers, two on each end
of the course. We always run the slalom
course in both directions, to minimize
the effect of minor variations in pave-
ment slope and wind direction, For the
skidpad testing, we set up transmitters
inside and outsida the circle, to avoid the
nead to move the sansor. When we're
finished making our runs, we simply step
through the times in the timar's memaory
and write down the pertinent data.

200 FT.

Turning Corners

The raw limes collected at the track
are reduced to the miles-per-hour and
g-force numbers printed in the maga-
zina, All it takes to make those reduc-

tions Is some simple aigebra. —M.A.
SOURCE LIST

Datron Technology Inc.: (800) B32-0732

Radar Sales: (812) 557-6654

World Dynamics Corp.: (800) FASTLAP

UMIPRO RACING wurrman rrovmn

[above). The sensor Is connected to an

electronic stopwatch |above, center],
which Is mounted to the dash. Again,

setup time for the compact system (s
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mileage you'd get driving the same
car yourself in a real-world situation.

Black and round
Tires are very important to a vehicle's
performance, and we have been
known to replace the tires (with dupli-
cates of the original-equipment tires
—no ringers) before or even during
the course of our testing if they're not
up to our standards. Occasionally, an-
other journalist will have abuzed a set
of tires before the vehicle was given to
us. Sometimes we'll glual‘.—{n spite of
our best efforts—flat-spot a tire
enough to affect test results, and
sometimes we simply have a flat tire.
We set tire-inflation pressures to
the high end of the vehicle manufae-
turer’s recommended inflation range.
We do it the right way—first thing
in the morning before the car has
moved, before road and internal frie-

,tion add heat and raise the pressure.

We use a high-quality tire gauge
that's periodically calibrated, and
it remaing in our case of test gear
between test dates.

The fun part:

dragstrip testing

We always test all the cars on the
same day, with the same driver at the
same track, and in as short a period of
time as feasible to reduce the effect of
temperature changes (cars have less
horsepower at higher air tempera-
tures, and the asphalt of the dragstrip
is generally sli ier as it heats up in
thgiun], We‘]lpg:];ack and ret&st?.he
first few cars to confirm that there's
no degradation in times, and average
some times together if necessary.

At the strip, we take three separate
measures of each car's acceleration:
from 0-60 mph, through the standing
quarter mile and from 40-7T0 mph. Our
test computer is able to record both
the 0-60-mph time and quarter-mile
time and speed on the same run.
(Some really slow vehicles won't make
il mph in the quarter mile, however,
g0 we keep the computer running past
the strip's timing lights.)

The 40-T0-mph acceleration times
give you an appreciation for a realistic
passing exposure time, We hold a
steady 40 mph at the beginning of the
run, and cars with automatic trans-
miggions are left in Drive. Cars with
manuals are downshifted to the best
gear—because when you're trying to
pass a beer truck that's slogping along
at 40 mph on a country road, that's
probably how you'd do it. Most vehi-
cles require an upshift during the pass.
Bringing it to a halt

Antiloek braking has made our 60-0-
mph testing short, sweet and un-

(Please turn to page 137)
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TAKE IT

Packed with all you need to

buy a new car. = Buying a new

car has always been exciting. That's why Popular Mechanics 1995 New Car Buyers Guide is fully

InadF @Hiun Aacti@:ﬂ*a Mursting with info on over 800 models—specs and techs.
oa il

Owners Reports. Videos. Warranties. And, more. »

Shift through customized W @WU‘E :

in control. « Make side by side “test drives” as

you narrow your decision. = And to
help you get the best deal and
decide whether to lease or buy,

plug into the special calculators and

And, with gift giving coming up, buy a second one for $14.97. That's a 50% savings!

WS cs

Shipping and handling only $5.95 for both. To order by phone, call 800 568-1918.

THE POPULAR MECHANICS 1995 NEW CAR BUYERS GUIDE
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Here are seven great ways to make
your three most-used power tools
more accurate, more versatile

and a lot more fun.

* Circular saw jigs for straight
and accurate crosscuts

* Drill jigs that give your
portable tool drill-press
precision

* Router jigs for surfacing
and edge trimming




Making Power

Tool Jigs

Here’s how to make your tools work better—
with accessories that you build yourself.

BY THOMAS KLENCK, Associate Home Improvement Editor

® Imapgine drawing a straight line.
Better yet, go ahead and draw one
freehand. Pick up a peneil, put the
point on & piece of paper and move
the point across the paper as
straight as you can. Now, take
a good look at your line, Is
it really straight, straight
enogeh, or is 1t downright
ecrooked? Of course,
vou could practice
drawing straight
lines, and, alter
awhile, you may
BEe Hn improve-
ment, No mat-
ter how mood
you get,
though,

e

the odds are your lines will never be
perfect. And, whether you like it or
not, no two will be the same.

The solution, of course, iz to use a
ruler. Because a ruler is made per
fectly straight, you can draw as many
lines as vou like, each one ag accurate
as the next.

A mler, of course, 15 4 tool. But it's
a very distinet and important kind of
tonl. It doesn't eut, or join material,
and it supplies no extra power to get
the job done faster. Its value lies in its
ability to constrain an setivity so that
it ean be reproduced over and over
again with eonsisteney and accuracy.

In woodworking, tools of this na-
ture are used all the time. When
they're used in conjunction with tools
such as saws or drills, thev're called
Jigs. And, like the roler, their purpase
is to constrain the action of the tool so
that it performs its role consistently.
The asecuracy is built into the jig.

Sometimes, figs are built right into

the tool you buy, A table saw’s fence
and miter gauge are jigs, and the
hall-bearing pilot on some router
hits 1= 4 form of jig that works
in coneert with the stock
edpe to guide your cut
uniformly.

While some jigs can
he bought—such as
doweling jigs 'and

router fences—

most woodworkers
make their own.
Custom-made
iigs have sev-

eral real advantages over making do
with what's available. First of all, vou
eun mike a jig to suit a specific repeti-
tive job, such as cutting decorative
tops on picket fence slats or tapering
a set of table legs uniformly. Second,
vou ean build the jig when vou need it,
nsuslly out of a few seraps of wood left
over from vour last project. Also,
making your own jigs is a fascinating
creative exercise that brings you in
touch with your tools and how they
help you get the job done. By combin-
ing jigs with a power tool, you multi-
ply the tool's usefulness and become
involved with tool design and con-
struction. Finally, vour finished work
will be o greater source of pride be-
canse your toolmaking skills and in-
ventiveness play as important a part
as do your woodworking skills.

While many jigs are specifie tools
unigue to one job only, there arve some
woodworking tasks, like crossoutting
and boring straight holes, that oceur
in just about every project yvou take
on. To thiz end, we're offering a set of

JiEs that yvou can make yourself, and

that provide increased aceuracy and
consistency [or the most common op-
erations. As a hasis for our jigs, we've
chosen three of the most popular
portable power tools—a circular saw,
a drill and a ronter,

All of oor jigs are made from or-
dinary birch plywood, combined with
a few small pieces of hardwood or
softwood. In addition to ordinary
bolts and serews available at any
hardwiare store, we've incorporated
speciil knobz that make the jips= ensier
to adjust and use. These are available
from The Woodworkers' Store, 21801
Industrial Blvd., Rogers, MN 55374.
The bushings= for our self~center-
ing drill jig are available from
Woodworker's Supply, 1108
N. Glenn Hd., Casper,

WY 82601,

Our jigs range
from sophisticat-
ed to simple.

Each one,
though,
is de-



sipned to make
# basie opera-
tion go a little
easier, In fact,
Vou MAay even
find wyourself
using the first
JiE vou make to
help build the
next. For exam-
ple, you ean use our
erosseut platform to eut your stock to
gize for the jigs that follow, and use
the horizontal boring jig to bore
alipned holes in the simpler drill jigs.
Keep in mind that our designs and
specifications sunit the particular pow-
er tool models we used. Be sure to
cheek to see if our designs require
'!hlllli.rIL'.'._l”llII:-i- Lo ril |,J||,J |,|'r|||.'-' _‘l.llnl,l WL
After you've checked out our sam-
pling, were sure your own creative
Juices will start to flow and you'll
discover new uzes for some of
the design festures that we've
implemented. By designing
i using jigs, you real-
ize the full potential of
your power toofs-
right in your own
..i|“]|. M
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Clrcular Saw Jigs

Circular saws are about crosscutting—cutting to length
and at a precise angle. Here are two jigs that make
the job faster and more accurate.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO, Contributing Editor
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Adjustable

Crosscut Jig
A portable jig that

gives your circular saw
stationary-tool accuracy.

® When you bought your portable
circular saw, you probably thought
that you had the tool for basic wood-
working chores, Then, you saw the
pros with the chop saws—power
miterboxes that cut with fraction-of-a-
degree accuracy and production-line
consistency.

Well, there is another solution. Our
crosscut jig is designed to do just about
anything a standard power miterbox
will, with a few extras just for fun. It
will cut miters from 45° left to 45° right,
and handle stock up to 1% in. thick.

Plus, its large capacity means you
can work panels as wide as 16 in.
—a figure that compares well with
full-size radial-arm saws. Our jig di-
mensions fit the Porter-Cable 8%-in.
saw (model No. 368-1), If you own a
different saw, you'll have to modify
the jig to suit your baseplate size
and blade location.

Building the jig

Start by cutting the plywood base to
gize, and then glue and nail the 1 x 4
base frame members in place. Posi-
tion the middle frame member zo it
straddles the kerf position. Next, cut
the stock to size for the guide rails
and support blocks, and secure the
support bloeks from beneath with
serews (Photo 1), While the support

1 After assembling the Jig base, use glue
and screws to attach the guide rall support
blocks to both ends of the base,

POPULAR MECHANICS » NOVEMBER 1994

blocks may be made out of hardwood
or softwood, use hardwood for the
guide rails. Cut the rabbets in the rail
members (H, J and K) as shown in
Detail 2 on the drawing.

After attaching the support blocks
to the base, temporarily screw the
narrow rail assembly (G and H) in
place. Locate the miter-fence pivot
point by first measuring the distance

ey
1 "' b

& Mark kerf by measuring saw blade-to-
base edge distance from left guide. Place
pivot on kerf, B In. up from base edge.

B Use your saw to position right guide rail
accurately, Then, bore pliot holes and
attach right rall assembly with screws.
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4 After roughing out the curved siot In
the fence, use a router, straight bit. guide
bushing and template to finish the slot.

7 Install the fence and use It to mark the

graduations In the recess. Use a protractor
clamped to the fence to measure angles.

from the edge of your saw's base to
the center of the blade. Then, measur-
ing from the inside edge of the narrow
rail assembly, mark the blade center
position on the jig base. Use a square
and rule to locate the blade position
(Photo 2). Bore the pivot hole 8 in.
from the adjacent base edge as shown.

Position the wide rail assembly and
lay your saw on the rails. Adjust the
wide rail so the saw slides freely with-
out excessive side play, and screw the
rail to the supports (Photo 3). Then,
remove both rail assemblies.

Miter fence and scale
To build the miter fence, first glue a
strip to the edge of a %-in.-
thiek plywood board that's slightly
larger than the overall size of the
fence. Lay out the cutting lines as
shown, and mark the pivot hole. To
make the curved slot, first bore %s-in.
holes at each end of the slot and then
use a sabre saw to rough out the slot.
Install a %s-in. straight bit in your
router and attach a template guide
bushing to the base. Cut a template
for the curve that's dimensioned to
suit your guide bushing's offset. Tack
the template to the miter fence and

POPULAR MECHANICS = NOVEMBER 1994

5§ Use a shopmade gulde to rout the
recess for the miter scale. Guide has two
pivot centers to rout recess In two passes.

& Mask the area su the miter-
scale recess and apply flat white spray
enamel. You could also use a paintbrush.

two temporary support walls to the rails.
Lower the saw and move It along the rails.

trim the slot with the router (Photo 4),

Rout the Yz-in.-deep recess for the
miter seale by first mounting your
router to the shopmade miter-scale
router guide shown in the drawing.
Use a %-in. straight bit in the router.
Bore two pivot holes in the guide—
one 10% in. from the router bit center
and the other 11% in. from the bit
center. Then, make two overlapping
passes—aone from each pivot center—
to form the 1%-in.-wide recess (Photo
). Mask the area around the recess
and spray two coats of flat white
ename! paint (Photo 6).

To lay out the scale graduations,
first install the miter fence and tape a
protractor to the fence so it's aligned
with the pivot center. Use a Y-in.-
thick strip to raise the protractor
above the pivot bolt head. Then, place
a wood block on the base so one cor-
ner nearly touches the protractor
while lying precisely on the blade cen-
terline, Using the corner of the block
as a reference point, rotate the fence
1% at a time and trace a line on the
scale receas (Photo 7). After applying
transfer-type numerals, coat the
graduations with satin spray varnish.

Bore and counterbore the hole for

¥ install stops to limit forward travel of
saw. Make blade-clearance cut In fence by
repeating cuts through fence pivot range.

the lock-knob bolt and locknut, and in-
gtall the fence and the guide rails. Cut
and install the rear stop. Then, lock
the fence at 0"

Final touches
To make the saw kerf in the base,
tempararily attach two boards to the
rails to form high walls. Fully extend
the cireular saw blade, raise the blade
guard and lash it in place. With the
rear of the base against the rear stop
and the saw tilted so the blade clears
the base, turn on the power and slow-
ly lower the saw until it rests on the
rails (Photo 8). Stop the saw and un-
lash the blade guard. Then, turn on
the power and make a slow pass to
complete the kerf. Stop the kerf at the
int where the fence meets the base,
th the saw at this point, install the
two forward stopblocks.

To cut the blade-clearance recess in
the fence, simply run the saw up to
the stopblocks while adjusting the
fence through its range (Photo 9).

Finish the crosscut jig by first re-
moving the guide rails and the pivoting
fence. Then, apply two coats of satin
polyurethane varnish to the compo-
nents, and reassemble the jig.
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T-Square
Guide
It aligns the cut and

guides it square—
it’s that simple.

The most common chore for a circular
saw is a sguare crosscut. However,
this jig does more than simply guide
your saw square. Because the cross-
member—the piece that rests on the
stock edge—is initially longer than
necessary, it's cut off the first time
you use the jig. From then on, this

1 After boring the pilot holes in the guide
rall, tack the pleces together and align
them with a square.

2 Remove the hardwood block excess by
making & cut with your saw. The cut edge
now Indicates saw kel position.

trimmed end provides a precise kerf
indicator for your saw and blade. Our
dimensions suit the Porter-Cable 365-1
saw we used. However, you can easily
adapt the design to any model,

Making the guide

First, cut %-in.-thick plywood to

length and width for the crossmem-

ber, Then, glue a piece of ¥-in.-thick

hardwood to the saw-blade end.
Measure the distance from the
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blade to the motor side of the saw
base, Then, mark the position of the
guide rail a distance from the hard-
wood end slightly greater than the
blade-to-base edge distance.

Cut the crossmember profile as
ghown. Then cut the hardwood guide
rail to width and length. Bore pilot
holes in the guide rail, but not yet into
the crossmember, Then, tack-nail the
pieces together. Use a square to accu-
rately position the components, and

then add another nail to hold the
pieces in place while the screws are
added (Photo 1). Finish the job by
boring a hanging hole as shown,

Make a cut to remove the exeess on
the hardwood block (Photo 2). Check
your first test cut for square and ad-
just the jig if necessary.

Of course, this type of jig isn't con-
fined to 90" cuts. You can easily make
versions that handle repetitive

mitered cuts, as well, ™
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e R el \X/hen it comes to gravel. Especially with a bigger available pay-

weekends, Mazda owners are quite industrious. load than ever. Plus, a 36-month/50000-mile,

Whether theyre putting up drywall, landscaping bumper-to-bumper warranty,” so you can put

Introducing the best power tool youll ever buy.

the yard or just running to the hardware store all your energy into fixing that leaky faucet.
INFCRAMATION COMPARISCN  MAZDA  TOWHTA  NISSAN
o Lzt wilable enygine AGLVe LVE 301, V6

to check out that new line of toggle bolts. B Forsepome e T T TS
Maximum nwing capaciry 5,900 Ih 1500 [, 5000 I

! Front track {inches) ~ 567/583  511/563 40I561
(4ull4x4) FETI568 (Ve
Resr track (inches) 5L.0573 5100561 5451545
(duli4xq) SEIEAT [Va)
Basic warranty (pears/miles) 350,000 336000 WI6000

Which is why the all-new Mazda truck is a

handymans best friend. It’s the most powerful The new Mazda truck. [t wont fit on your wol belt,

import truck in its class, thanks to arugged 4-liter  but you'll be glad it's hanging out in your garage.

maZzba
V6! So you can haul, even when you're hauling IT JUST FEELS RIGHT?

The fall Bre of all-new Maxda trnacks is buslt in Edison, Mew Jersey, For a free brochure, call FF00-639-1000. *Availsble on B4000 only. **See your Masds Dealer for [imited -wirranty details
© 1953 Maada Momor of America, Inc
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Drill Jigs

It’s easy to bore a hole. But putting it in
the right place is another thing. These three
Jigs help you get it right the first time.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO, Contributing Editor




Horizontal
Boring Jig
A jig that handles work
even a drill press

would balk at.

@ The portable power drill is prob-
ably the single most useful and popu-
lar power tool. Everyone owns one.
The fact is, boring a hole is one of the
most basic woodworking operations.

However, there are many times
when the eyeball method of hole
alignment just isn't good enough for
the job at hand. Of course, the pros
turn to a drill press at these moments.
Much of the work a drill press rou-
tinely handles, though, can be accom-
plished with a simple drill jig that
holds the drill and bit at a consistent
and controllable position in relation to
the work.

Our horizontal boring jig is de-
gigned to handle a range of chores. In
addition to simply boring aligned holes
for serews and bolts, it's particularly
well suited to doweling and prelimi-
nary waste removal in mortising—
two woodworking jobs that standard

drill presses aren't designed for, In
our jig, a portable drill is mounted on
a sliding carriage that pivots on a
hinged platform. The pivoting action
permits positioning the bit up to § in,
from the bottom edge of the work. To
keep the drill firmly and accurately

mounted on the carriage, we use a
enstom-molded bed—an ideal zolution
because it easily suits the contours of
tvpical drill housings and makes the
jir suitable for any make and model
of drill. The carriape dimensions we
show will accommodate most deills. If

1 Align bit squarely on temporary bit-
support block and tack cleats on each side
of bit. Bit Is aligned with base centerline.

POPULAR MECHANICS # NOVEMBER 1994

Z Install bit in drill and tape chuck so It
won't turn. Then, ciamp bit to support
block to suspend drill housing over base.

3 With bit clamped and drill handle verti-
cal, nail enclosure strips around drill hous-
Ing to contaln filler that will support drill.
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9352/5 Belt Sander
! .

il 57335 57 Random Orbit Sander
~ 97336 6" Random Orbit Sander

Protect your new tools with
a free case from Porter-Cable.

If you're serious about woodworking, you (#9690), 3" x 21" Variable-Speed Belt Sander (#9352
probably use Porter-Cable, the power tools of choice V/5), 5" Random Orbit Sander (#97335), or our &"
for serious woodworkers everywhere. Random Orbit Sander (#97336) we'll give you the

But if you're not familiar with Porter-Cable carrying case free.

power tools and our proud heritage of com- So visit your nearest Porter-Cable
bining superior performance with rugged ann distributor today and take advantage of
dependability, please allow us to make our this limited time offer on the power tools

case. And then let us give you one. qualified to be The Woodworker's
Right now when you purchase any +tnBE Choice.
tool pictured in this ad; our 1-1/2 HP Router Case closed.

gE

Jackson, TN: 1 B00-487-8665, In Canada: (519) B36-2840
© 1954 Portar-Cabin Corporabon
Porter-Cable is proud to be a co-underwriter of The Mew Yankes Workshop and The American Woodshop on public television.
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Let our yearly indexes make it easier to find. Every artice
published in the magazine is referenced here—automotive,
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photography. scence and more, Thousands of entries
cross-referenced. All years available from 1976 on, plus
1973, Price for each ndex s 54,95, plus 51.95 for postage
and handling.
Order by year.
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& Remove drill and fill area with Durham's
Water Putty or a similar compound that
® TRIPLE BRIGHT ® TEMPERED sets hard but can be sanded smooth.
RUGGED STEEL BLADE [
CHROME REMAINS RIGID
HOUSING a FOR APPROXIMATELY |
= CONTOURED 7 FEET m TRIPLE
COMFORTABLE REINFORCED MNOMN-SLIP

DESIGN ® POSITIVE END HOOK
EASY TO USE = CALIBRATED
THUMB LOCK FOR TRUE ZERO Fd

= EASY TO READ ® HEAT TREATED

DUAL MARKINGS HIGH CARBON ,

FOR LOCATING : STEEL RETURN SPRING ; :

STUDS ® PRO-TECH.. 1 . GIVES LONGER ,

ANTI-CORROSION 22 ol 5 LIFE P’

FINISHED = iy

BLADE o ; h |
3y 5 Cover drill housing with plastic wrap

and set the drill in the soft putty. Clamp bit
firmly between cleats on support block.

A : . = ; 2
RUGGED ' ““~v/ || 6 After putty has hardened, remove il
HEAVY DUTY ' | and sand the surface flush with enclosure
strips. Contoured recess holds drill securely.

PROFESSIONAL
- RULES! '

.J;-._
 AVAILABLE IN SIZES OF:

1z 16“ 25'[30'[50" 100" | | Drill carriage

your drill is large, you may have to
modify the size of the drill carriage.

%\‘ﬁ

4 : e "1 | Start by building the drill carriage,
::n:'mm,, ARROW...AMERICAS BEST BUY | because you'll use it later to bore ac-
PRI FOR OUTSTANDING QUALIT 1:”5 VALUE. 50' AND 100" SIZES. curate holes in the other components.

~ LE&E:‘%%EAETE?‘:?‘EFHERE NN ' Cut the plwnndlcarriage_base to

f : , width and about 6 in. longer in length

O wm'r:"f:f..’..'.’f"’f‘f.’f”.f .ETEE;;M iwmm 5] ek than shown (about 13 in.). Then, cut
DMl ARRO'Y FASTEN L) s 4 g Y & . E

LT, NC., 5505 METRDPOLITAN DLVDL EAST. MONTREAL MR % U . r‘h'E lé_ln‘_thlck Edgﬁ hﬂ.ﬂ.dlnﬂ' tﬂ mﬂtfh

eii | 1 the length of the long side edges and

glue the edge banding to the plywood.

104 POPULAR MECHANICS # NOVEMBER 1994



Woobworiang Guipe

7 Align hose clamp with the section of
the housing that affords the best grip.
Then, mark the base for the clamp notches.

To make the custom drill-housing
bed, first install a %-in.-dia. bit in
your drill. Then measure the distance
between the top edge of the bit and
the highest point on top of the hous-
ing. Add about % in. to this measure-
ment and cut a 4-in.-sq. block to this
thickness,

Draw centerlines along the top,
down both ends and around the bot-
tom of the block, Temporarily nail the
bloek near one end of the carriage
base =o it's aligned with the base cen-
terline. Remove the bit from your drill
and place it on the block centerline,
Cut two small wooden eleats, % = 3 in.
long and just shy of % in. thiek. Butt
each cleat securely alongside the cen-
tered bit. Then, nail the cleats to the
block (Photo 1).

Reinstall the bit in the drill and
wrap tape around the chuek and hous-
ing to keep the chuck from turning.
Place a serap block over the bit and
elamp the bit between the cleats (Pho-
to 2). In this position, the drill is canti-
levered over the carriage base, with a
Y4-in. space between the housing and
the base. Then, add the Y-in-sq. en-
closure pieces, as shown, to suit vour
drill (Photo 3).

Remove the drill from the carriage
base and cover the housing with clear

lastic wrap. Stretch the wrap, press
it to the housing so it covers smoothly
and apply tape so it doesn’t come off.
Mix ap a relatively soft batch of
Durham's Water Putty (available at
most hardware and paint stores),
pour it into the enclosure and level the
top (Photo 4).

Carefully place the drill into posi-
tion with the housing seated in the
putty and the bit elamped firmly in
the channel between the eleats (Photo
5). Using a square as a reference,
check that the drill handle is vertical.
Allow the putty to set avernight. Re-
move the drill and sand flush the top

(Maore Woodworking Guide on page 106)

B After sawing edges of hose clamp re-
cess, use a chisel to remove the rest of the
waste on the bottom of the drill carmiage.

of the molded enclosure (Photo ).

Return the drill to the molded bed
and determine the best location for
the hose clamp (Photo 7). Then cut the
hose clamp notches in the base sides
and around the bottom as shown
(Photo 8). Finally, cut the base car-
riage to the finished length as shown
in the drawing on page 102,

Platform and table
Cut the plywoaod jig base to 16 x 24 in.
Then, cut the 2% x 12-in. cleat (B) and

9 Use the drill carriage to bore accurate

holes in the platform support plece. Guide
carrage agalnst strip clamped to bench.

secure it to the jig base with glue and
nails as shown. Next, cat a 12 = 14%-
in. plywood board for the tilting plat-
form (D1), and add the 3% x 34-in. strip
(D2) on one end to receive the hinge.
Cut the assembly to 15% in. long by
trimming the opposite end. Cut a 12-
in. length of 1%4-in. econtinuous hinge.
Attach the hinge first to the hardwood
strip on the tilting platform and then
to the cleat on the base, taking care to
align the hinge properly with both
components.

L0 BREAKTHROUGH TECHNOLOGY
MAKES YARD CLEAN-UP FAST & EASY!

ChipperiVacs™!

The TROY-BILT* ChipperVac revolutionizes

Eard care by eliminating raking, hauling,
undling yard debris! And now there are

3 NEW MODELS to choose — one’s right

for every yard.

Leaves

10 yard bags of fall leaves and branches
now fit into just 1 bag, because materials
are shredded & reduced 10-to-1...for recy-
cling as landscape mulch or simple disposal

O

Ais Rinrrivan Lrgrisd Ui For The Lo ®

Sivrecliing

5
REDUCE
detiris.

FREE CATALOC! CALL TOLL-FREE:

1-800-538-7400

Dept. 4553

TROY-BILT Mfg. Co. Dept. ALS53
102nd St. and 9th Ave,, Troy, N.Y. 12780

J ¥YES! Please rush me facts on the all
new = ' Chipper/Nac line. .including
your Catalog, TROY-BILT® EASY PAY PLAN,
and your current Offer! 376

B

Addinss

City

Stareifp
Also Availahie in Canada 1554 Garden Way Inc
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10 Secure platform support hinge with
one screw. Check alignment with base and
tiiting platform. Install remaining screws.

\\ By
-

"I'l Tack rabbeted carriage guides to
tilting platform and check for allgnment.
Then, secure guldes with screws.

Next, make the smaller tilting plat-
form support board that fits under the
l;[ltmg' ci tform. First, glue 3%- and -

to each long edge of a
E * 12-in. FG ood board. After the
glue is dry. use a router to round one
corner of the Y-in.-thick strip with a
4%-in. rounding-over bit.

You can use the drill carriage to bore
perfectly ullﬁned holes in each end of
the support board for the hanger bolt
and the Y-in.-dia. steel pin. First,
clamp a straight guide strip to your
bench so it's aligned with the edge.
Then, align the support board with
the bench edge, shimmed to the cor-
rect height for a centered hole. Install
your drill in the carriage, then place
the carriage against the guide strip
and bore the holes (Photo 9).

Attach the hinge to the support
board, and then attach the assembly
to the jig base with a single serew
through the hinge at one end. Align
the support board with a square, and
use tape to secure the other end of the
hinge to the jig base (Photo 10). Rest
the tilting platform on the support
board, and test the assembly by tilt-
ing the support board u to raise
the tilting platform—the rounded

106
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the bracket slot, trim to finished shape with
& router, guide bushing and template.

14 Bore holes at ends of hold-down-
clamp adjustment siot In base. Then finish
cutting slot with a scroll saw or sabre saw.

16 After making sliding support, Install
and check actlon. Curved edge supports

platform pin at shallow helght settings.

edge should remain in contact
throughout the swing. Adjust the free
end of the hinge, if necessary, and in-
stall the remaining screws,

Cut the upright corner brackets to
gize and temporarily join them with
serews. To seribe the precise position
of the curved slot, first whittle the end
of a short pencil so it fits into the
hanger bolt hole in the support board
end. Then, butt the side bracket (F)
against the side of the base while ad-
vanecing the end bracket (G) until it

12 Use a wingnut to Iinstall hanger boit in
platform support hole. Bolt goes through
bracket slot and locks platform.

15 Temporarily secure fence, and use a
drafting triangle to align table squarely

with carrlage guldes on tilting platform.

touches the pencil. Hold the bracket
in position and tilt the support to
scribe the line. Disassemble the cor-
ner pieces and use the drill earriage to
bore %g-in.-dia. holes at each end of
the are. Draw the slot outline and use
a sabre saw to cut the slot. You can
also use a router, guide bushing and
template to trim the slot (Photo 11),
as deseribed in the erosscut jig story
starting on page 95. After the slot is
cut, use a wingnut to install the hanger
bolt into the hole in the support board
(Photo 12). Make and install the rab-
beted hardwood carriage guides as
shown (Photo 13). Make both guides
in a single length of stock, using a
router or table saw to cut the rabbet.
Then, cut the finished piece to pro-
duce the two 12-in.-long guides.

Cut the fixed table (M) to size and
use a router to make the %-in.-deep x
34-in.-wide groove for the fence. Then,
lay out the clamp slot as shown by
marking the centers of the end holes.
Bore '-in. pilot holes at these centers
and ecounterbore the %-in.-dia. x %-
in.-deep recess from the bottom side
of the table as shown. Rebore the pilot
holes from the top with a Me-in. bit.
Finigh the slot with a sabre saw or

(More Woodworking Guide on page 109)
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gcroll saw (Photo 14). Next, make the
2-piece fence out of a single piece of
hardwood. Cut this after the table has
been accurately positioned and fas-
tened. Then, cut the table sup
pieces from 2 x 4 softwood and Em‘e
the Yi-in.-dia. hole in the forward
support for the hanger bolt as shown.
Attach the supports to the jig base.
Use the sliding carriage and drill to
bore four Y%-in, pilot holes through the
fence stock at the bolt locations. Then,
remove your drill from the earriage,
position the fence and continue the
holes through the table. On the bot-
tom of the table, bore Ys-in.-deep =
%-in.-dia. counterbores for the Tee-

nuts. Then bore out the “-in. table
pilot holes to %s in. and install the
Teenuts, Switch to a %-in.-bit and re-
bore the pilot holes in the fence.
Temporarily attach the fence and
place the table in position on the sup-
ports, Use a square or drafting trian-
gle to aceurately align the table so the
fenee is square with the earriage
guides (Fhoto 15). You'll have to tilt
and lock the platform to allow the tri-
angle or square to contact both the
fence and the earriage guide. When
the table is aligned properly, tack-nail
it to the rear support and bore screw
pilot holes. Then, remove the fence
and bore serew pilot holes in the fence

groove for securing the table to the
forward support, Permanently secure
the table to the supports with serews,
Cut the fence into two pieces to create
an opening for the drill bit.

Lay out the sliding support on %-
in.-thick hardwood stock and use a
sabre saw to cut the shape. This piece
helps support the tilting table at shal-
low height settings. Bore the finger-
pull hole and lay out the slot so it's
aligned with the hanger bolt hole in
the forward table support. Cut the slot
with a sabre saw or scroll saw after
boring holes at the slot ends. Finally,
install the sliding support and the
T-knob and hanger bolt {Photo 16).

Hole Spacing
Guide
To position holes

correctly, don't measure,
use this jig.

This jig aids in boring serew pilot
holes, shelf pinholes and any other se-
ries of holes that must be placed at a
uniform distance from an edge.

To make the jig, first cut a piece of
acrylic sheet to size. Then, tape a
piece of paper to the sheet and mark
the hole centers. Clamp a backup
block to the work, and use a brad
point bit to bore the holes. We used
the horizontal boring jig to do the job
(Photo 1). Attach the sheet to a hard-
wood guide strip with two wood
serews as shown in the drawing.,

The hole spacing and diameter we
show in the illustration produce a
general-purpose jig that's useful for
boring pilot holes. You can easily vary
the dimensions to suit specific applica-
tions that require a larger hole size or
different spacing,

1 We used the horizontal boring Jig to
make this spacing Jig. Change the haole
diameter and spacing to sult application.
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18" -00A, HOLES [ 10 REQLDL)

24" NO, HOVAL HEAD
SCREW (2 REQD

1BX A X634
ACRYUC SHEET

4 X34 X 1. HARDWOOD GLIDE

{More Woodworking Guide on page 110)
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Woobworking Guipe

Self-
Centering Jig

No matter what your
stock thickness, this jig

centers holes every time.

If you've tried to position centered
holes by measuring the thickness of
the work and dividing in half, vou
know that the holes rarely fall exactly
where you want them. This jig auto-
matically centers holes regardless of
gtock size. To use it, you simply place
it diagonally over the work and turn it
to bring the pins on each end in con-
tact with the workfaces, Our design
features two =ets of pinholes to handle
thick and thin stock. The graduations
drawn on the jig aid in aligning the
hole with & mark on the face or edge
of the workpiece.

To make the jig, cut the hardwood
parts to size and glue the small block
to the center to hold the bit bushing.
Then, aceurately lay out the hole cen-
ters and bore the holes on the hori-
zontal boring jig or a drill press.

Use a fine-point felt-tip pen to
draw the graduations on both gides
of the jig as shown (Photo 1). To make
the pins, cut off the threaded portion
from 2%-in.-long, Y4-in. bolts, Steel
drill-bit bushings are available in %-,
i~ and %-in, sizes from mail-order
suppliers. One source is Woodworker's
Supply, 1108 N. Glenn Rd., Casper,
WY B2601.

To align the jig with a centerline
marked on the workpiece, simply line
up diagonally opposed graduations
with the centerline (Photo 2). Then,
with a bushing that matches the bit
installed in your drill, insert the bit in
the bushing and bore a perfectly cen-
tered hole (Photo 3). ™

1 Use a black fine-point pen to mark the
graduations. Make sure the graduations
on each side are aligned accurately.

10

SELF-CENTERING
DRILL JIG

[74 X 2" FIN—CUT OFF THREADED
PORTION OF 2-1/2°-LOMNG,
1/4"-20 HEXHEAD BOLT [2 REQD. |

12-0A. HOLE

174" DA HOLE
{4 REQD.|

1"
RAD.
\ OMN BOTH SIDES
| _ j : !
Wbt = 1 "%
— T —+ i

STEEL BLSHING 34461 X112 MAPLE

Ea

2 To position |ig with layout mark an
workplece, allgn similar graduation marks
on opposite sides of Jig.

™

Irr -

B To use Jig, Install steel bushing to sult
bit. Place |lg over the work and bring the
pins In contact with the workfaces.
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o OR} Guipe
Router
Jigs

are two great jigs for getting the most
out of any router.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO,
Contributing Editor
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Surfacing
Jig

If you don't have a
planer and a jointer,
here’s how to get your

router to true and
thickness your stock.

® Experienced woodworkers know
that there's more to building than cut-
ting lumberyard stock to length and
width. Sometimes the two or three
standard thicknesses just won't wark.
And other times, the wood is cupped
or warped to the point that it's un-
usable. If you own a router, however,
you don't have to live with either of
these problems. In conjunction with
this surfacing jig, your router will level
rough or warped stock, and trim it to
the thickness that's right for your job.

The jig is comprised of two L-
shaped tracks that hold the work. An
adjustable carriage that holds the
router rides on top of the tracks. In
operation, the router, equipped with a
large-diameter straight bit, moves
across the work on its carriage while
the bit levels a strip across the sur-
face. After each pass, the carriage is
moved along the L-shaped tracks for
the next pass,

POFULAR MECHAMICS ® NOVEMBER 1994

1 Make the carriage tracks and place
them on the track jolners. Adjust spacing
and then mark for joiner dadoes.

. .

£ After the dadoes have been cut In the
Jelners, secure one jolner with glue and
screws. Opposite joiner 5 adjustable,

:
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3 Use drywall screws to secure the work
to the tracks. Stepped blocks shown In the
drawing [left) hold work at cormect height.

We dimensioned our surfacing jig
to handle work up to 18 x 30 in,, but
its eapacity can be modified by chang-
ing the size of the carriage and the
length of the tracks,

Begin by cutting the stock for the
carriage tracks and the track joiners
to size. You ean uee your router to cut
the track rabbets, but a table saw is
faster, Make each rabbet in two passes
—the shallow eut first, followed by
the deep cut that removes the waste.

The dadoes in the joiner pieces are

positioned to suit the size of your
router base. To ensure accurate place-
ment, set the tracks parallel to each
other on the joiner pieces and space
them so the router fits in between
(Photo 1). You can use your router
to cut the dadoes, or a table saw
equipped with a dado blade.

Attach one end of each track to one
joiner piece with serews (Photo 2)—
the other joiner is adjustable. Cut the
elamp blocks for the adjustable joiner
to size, and use a 5!131? ehisel to shape
the recesses for the Ws-in.-thick iron
clamping bars,

Then, attach the clamping blocks to
the adjustable joiner with screws,
Bore the holes through the elamping
bars as shown, and attach the bars
to the blocks with 1-in. No. 10 pan
head serews. Using the bolt hole in
the clamping bar as a guide, bore a
corresponding bolt hole through each
end of the joiner. Install the holts
and T-knobs. Make and install stops
on the joiners that limit router travel.
Set these back % in. farther than
the router-hase-to-cutter distance so
the cutter travel extends past the
work edge.

To make the tracks, rip the track

& Position router carriage over L-shaped
tracks and lock sliding joiner. Then adjust
bit depth for shallow cut.

members to width and assemble both
L-shaped pieces with screws and
glue, Then, bore and countersink the
holes for the drywall serews that hold
the stock.

To install the workpiece, first make
four stepped leveling blocks as shown.
Use these to support the work while
the L-shaped tracks are screwed to
the work edges (Photo 3). Then adjust
the carriage to fit over the tracks,
tighten the clamps and set the bit
depth for the first pass (Photo 4).

You'd HAVE To HAVE A
HOLE IN YOUR HEAD T0 DRILL
WITH ANYTHING ELSE.

THE SKIL HDES25 DRILL CAN HAN-

DLE ANYTHING YOU PUT IT THROUGH: IT HAS

A STRONG 4.2 AMF, VARIABLE SPEED MOTOR

WITH A RANGE OF 0-2,500 RPM. AND FEA-
TURES A PATENTED ROTATING BRUSH

REVERSING (RBR" ) SYSTEM WHICH DELIVERS

POWER EQUALLY IN BOTH FORWARD AND

REVERSE. ALL OF WHICH MAKES IT THE MOST

SENSIBLE POWER TOOL CHOICE YOU COULD

POSSIBLY MAKE.

SK/L HD

TousH ToolLs For TousH JoBs.



WOODWORKING GUIDE

Edge Guide

A better fence design for
moldings, rabbets and
dadoes.

Of all the jigs that you ean buy or
make to enhance your router, a basic
edge guide, or fence, is the most es-
sential. Considering its usefulness,
however, it's surprising that many
routers don't come with one—you
have to buy it as a special accessory.

Actually, you don't have to buy one,
you can make it yourself. OQur edge
guide is based on an oversize clear-
acrylie baseplate with a pivoting fence
that’s adjusted at one point.

Construction

Begin by cutting a sheet of Y%-in.
aerylic plastic to 12 in. square. Leave
on the protective paper. You'll use
this for marking layout lines.

You ean cut the curved edge free-
hand with a seroll saw, band saw
or sabre saw, but it's best to use a
stationary tool equipped with a simple
pivoting jig to guide the cut. First,
bore a amall nail hole at the base-
plate pivot point. Then, drive a nail

through this hole into a board elamped
to the scroll saw or band saw table.
Align the hole with the front edge
of the seroll or band saw blade.
Remove your router's baseplate,
place it on the acrylic sheet and trace

the serewholes and central router-hit
hole (Photo 1). Use a 2-in. hole saw to
bore the center hole. Then, bore and
countersink the screwholes.

Cut the fence to size and bore the
pivot hole with a Y-in.-dia. bit. To

Cleans - Water Soffeners  Toile
Sinkcs « Tubs - White Clodhas

T ik dpmmy i P B B

{‘:m-lu SoMesen - Teiledn
St - Tt - Whits Cistzan

Lime + Rust Sodp,
Hard Woter Deposit

RESULTS ARE IN. RUST & LIME STAINS ARE OUT.

Iran Out is Americas favorite rust & stain remover. All Out Bath & Kitchen Cleaner removes lime, soap & hard warer deposits without
scrubbing, Both are guaranteed to perform satisfactorily or your money back. Now at your fmnte store or call 1-800-654-0791,



1 Remove the base from the router and
use It to mark the screwholes and the
router-bit hole on the acrylic sheet.

4 Peel away a %-In.-wide strip of protec-
tive paper at the arc edge. Then, continue
graduation lines by scribing on acrylic.
bore the Y%-in. half hole, first mark the
hole location, Then, clamp a piece of
serap wood to the face of the fenece
and use the seam between the two
pieces as a centerline for the hole.
Shape the clamp recess by first
boring a “4-in-dia. hole into the end as

2 Install & "4-In. rod In router and attach
router and fence to the new base. Seat
rod In half hole to find zero mark.

shown. Then, remove the remaining
waste by boring a %e-in. hole and
finishing the slot with a sharp chisel,

Attach the router and fence to the
new baseplate and secure a Y-in-dia.
alignment rod (cut from a bolt) in the
router collet. Glue a piece of paper to
the end of the alignment rod and
mark centerlines on the end.

Tape a rule with fine graduations to
a small block of wood to act as a
square. Align a whole number on the
rule with the inside edge of the block.

To make the zero mark on the base-
plate, align the fence so the alignment
rod is seated in the half hole (Photo 2).
Subsequent graduations are marked
in Yi-in, increments. However, they
are offset from the original zero mark
by " in. to align with a similarly offset
index mark on the fence,

Using the shopmade square, pivot
the fence '4 in, from the alignment rod
center and mark a Z-in.-long line on

3 Tape a block to a finely graduated rule,
Pivot fence while aligning rule graduations
with rod center to locate base graduations.

mark lines on the baseplate that indi-
cate fence positions as you move it in
Y4-in. increments (Photo 3).

Peel away a %-in-wide strip of the
protective paper from the are edge.
Use a rule and a plastic-laminate scor-
ing tool (available where laminate is
sold) to seribe a line at each gradua-
tion (Photo 4). Then, ink the seribed
lines with a black felt-tipped pen, and
wipe away the surplus ink with an
aleohol-dampened cloth,

Peel away the remaining protective
paper. Use %-in. self-stick vinyl nu-
merals, available at stationery and art
supply stores, to designate each grad-
uation. To ereate bars between the
numerals, use the waste centers from
the zero self-stick numerals,

Fill the clamp recess with Dur-
ham’s Water Putty, then firmly seat
the elamp in the recess. Paint a white
spot on the fence end, and mark the
index line on the white spot '4 in. from
the fence edge.

-

POPULAR MECHANICS ® NOWVEMBER 1594

=4

Pl TECHIMICAL AFT ITY DUGHMNE THORIMDM



THE FUTURE IN HOME SECURITY IS HERE...
AND AFFORDABLE TO EVERYONE!!!

The application of space-age technology applied to over three years of intensive engineering and development in the U.S., Scotland, and the Far
Easl has resulted in a major breakthroogh in home security, the GT7900 (The Snitch). Guardtech Industries has combined the best features of the
mast advanced security systems currently available al any price. The GT7900 is user installable, utilizes passive infra-red and R.F. lechnology,
and is completely portable. Set-up takes just minules. The Sniteh is the only system of its type ever developed.

Now every homeowner, apariment residenl, college student and small business owner can have the prolection and peace of mind of a
professional security system for only $249.00 or 3 monthiy paymenis of $83.00 — 5 1o 10 times fess than outdated hard-wired systems thal have
fewer features. | e ——— =

—

Three components work in concert lo bring Americans true, altordable
security. The brain of the GT7900, the “Snilch™, is the Base Console. The
Base Console ulilizes state-ol-the-art microprocessors to perform a myriad of
functions, until now unheard of in the “Snilch’s" price range. For example,
the Base Console has a buill-in digital communicator and is therefare able to
interface with any U.L. approved monitoring facility. in addition to the loud
alarm siren, it has a chime mode that lets you know when someone enlers or
maoves aboul a room...excellent for alerting you when small children gel oul
ol bed at night and, coupled with the “silent alarm” oplion and menitoring, il
is excellent tor small businesses. alerting police ol an attempled hold-up.
Working in conjunction with the Base Console is a passive infra-red Motion
Detector called the SN794. The SN794 incorporales the world's first 360" poriable
means ol molion detection. One Motion Deleclor can accuralely cover an open area .

up to 1400 square feet. The system can accepl a toial of four Mofion Detectors which =, Stale-ol-the-ari, 360" Motion Detector
will allow total coverage of up to 6000 square feet. B picks up moavemenl within its field ol view
and instantly reports lo Base Console.

Another remarkable feature of the SN794 is itz abilily to go from 360" of coverage o | Compleiely portable & wireless.

90°. This is accomplished through the use of the supplied blockage Shutters. The i

Shutters will allow you to walk around freely in the same room as the Motion Detecior | i

without disturbing ils protective beam. Wireless technology means thal the Motion No installers. No salesmen.

Detector does nol need o be in the same room as the Base Console, In fact, it has a

No tools required.
100 loot range.
. ' F.C.C. approved, U.L. listed.
To operale the system, all that is necessary is Guardiech's SRB04 Keychain Remaote I Patent protected.
Caontrol, Unlike complicated alpha-numeric keypads on other systems, the SRE04 isa | 12 Month Limited Warranty.

wireless Remote Control which will Arm, Disarm and even trip the Panic funclion with |
the push of a button. With a range of over 100 feet, il can Arm and Disarm the system |
upon exit or entry of the hame even through walls and doors, thereby minimizing the Base Console ; :
customary entry and exit delays associated with keypad type systems_ The GT7900 State-gl-the-art, mulliprocessing Base
can accep! up to 8 Remoles so every member of the family can carry one. Consols. Natified instantly when motion

detector has been violated, it mmdsl a
What better gift for Christmas than the peace o mind that the “Snitch” will bring to loud siren and, if you choose the optional
your loved ones, friends, business associales, or thal college siudent.

professional monitoring, calls the moni-
toring station for help. Plugs into any AG
outlet, and has hattery back-up to protect

again nlnl:‘lriu_l_ oulages.
\ .\/ TN

It you are not complelely satisfied with your GT7900, and the peace of mind it will
give you and your family, we will refund your complele purchase price, il it is
returned within 30 days of purchase.

To inquire about instaliment payments on your credit card, please call the
Toll FREE number at the battom of this ad.

MAIL TODAY Tik
Guardiech Industries, P.O. Box 19665, Portland, OR 972800665

Mease send mie the ilemis) below, | andersiand that if | nm ot J
completely satisfied | cun return them within - /
24 days for @ Foll refund of the purchase price. Way b |

Compleie System $249.00 plus §12.95 for Shipping 8 Mandlimg | | |
Adsitional Matics Deteciors $79.95 sach plus $8. 95 emch 54K | | |

Additional Aemote Coatrols 524, 05 each plus $5.95 each 54 H

TOTAL ENCLOSED R CHARGED AL rescierss. pisass scid sales ins)
PLEASE PFRINT CLEARLY: N / £

Name _ * " Key Chain Remote Control K

Arm/Disarm and Panic lunctions. : 1 ’

Simple lo operates from distances
ity : up to 100 feel...even through walls.

Signatwee____ If you mention this ad when ordering, we will include a
 cheamo. L MasierCard (] visa FREE additional Remote Control — a $24.95 Value!

s CALL 1-800-957-0011

Audnesa
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CAR CLINIC

BY MIKE ALLEN,
Asspciate Automotive Editor

Caught In The Crossfire
My 1984 Buick Regal has developed a
misfire. It was hard to start and got
really erummy gas mileage, so | took
it to a mechanic for a tuneup. After I
got it back, it ran better, but it still
had a lumpy idle and a high-speed
misfire. 1 opened the hood one
evening, and there were little blue
arcs all over the plug wires. So 1
bought 4 set of spark plugs at the dis-
eount store and put them on, Now the
car is much easier to start, the high-
speed misfire is gone—but there’s
gtill an oceasional misfire at almost
any speed, including idle. Sometimes
it's almost like a little cough and a
stumble. The mechanic says | have to
pay him almost $200 to elean my fuel
injection. DAVID PAYSTON
TADS, NM

First off, $200 is too much for elean-
ing a throttle-body injector. This can
be accomplished in 10 minutes with
a can of aerosol carb cleaner and a
shop rag, followed by a can of injec-
tor cleaner in the fuel tank.

The problem you have now is the
plug wires. Avoid el-cheapo brand
universal plug wire kits, and get a
set of wires specifically cut for your
engine. The reason you have a mis-
fire is because of crossfire between
cylinders, caused by inductive cou-
pling of the high-voltage signal be-
tween two adjacent wires. The cylin-
der that's getting the wrong signal
fires on the wrong part of the com-
bustion cycle, and hiccups exhaust
gas back into the intake manifold.

Car manufacturers take great
pains to dress the wires to prevent
this. When you replace plug wires,
replace them one at a time, be sure
the new wire is exactly the same
length as the old one, and be sure
it’s routed through all of the origi-
nal little cable standoffs in the ori-
ginal location. This ensures that
there's adequate insulating space be-
tween wires to cylinders near each
other in the firing order.
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Long Dry Spell
I have a motorhome that always runs
really well, but after it sits for a few
days I have to erank the engine {or an
excessive amount of time before it will
start. The engine ig a carbureted Ford
460 V8, and there's an electric fuel
pump mounted near the tank.
JOSEFH SELLARS
TAVARES, FL

In spite of the electric fuel pump,
you're not getting fuel to the carb
until the engine has been turned on
for o while, Fuel simply droimns back
into the tank after a few days in
spite of the check valve in the pump.

You could try turning the key to the
ON position for a few seconds before
cranking the engine over. This will
let the pump run. However, better
moforhomes have an interlock that
won't let the fuel pump run unless
the engine is spinning, whether the
spinning is from the starter motor
or the engine simply running after
it's been started. That's to keep the
pump from pumping away after the
motor stalls and running down the
battery, or—waorse vet—feeding a
fire in an unattended motorfiome,

In your case, I'd rig up a bypass
switch to feed 12 volts to the pump
circuil. Steal the 12 volts from a cir-
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cueit that's only on when the ignition
is, and use a momentary switeh
just turn the key to ON, hit the switch
for 10 seconds wntil the fuel line and
carburetor float bow! fill with fuel,
and then start the engine.

Box Versus Card
[ want to work on my own computer
controlled, fuel-injected ear—I['ve
taken the plunge and dropped almost
a hundred bucks on the factory shop
manual for the ignition and fuel-injec-
tion systems. Now that I've read them,
[ find that 1 need an analyzer box thut
[ have to buy from the dealer for more
than my 10-vear-old eir is worth. The
discount auto parts emporium down
the street sells 4 blaeck box that it
claims will do the same thing. | smell
& rat, because the store only wants
$20.495, not the $1000 or more the gen-
uine Cheviralet part would eost.

JOHN SAWSAWER

MENOMINEE, MI

Well, it's not exactly a rat, John, but
you're correct that the blister-pack
wonder they want to sell you doesn't
have the same capabilities the M
Tech One tool does. Surprise, sur-
prise, surprise. The Tech One scan

CAR CARE

Threaded Pair Of Hands

® There | was, bench pressing the manual
transmission on my new, er, old pickup after
transplanting in a new clutch and flywheal
(towing uses up clutches pretty quickly, you see).

And, as usual, | was working alone in the wee *

CAR
CARE
TIP

small hours. So, lying on a creeper under the truck, I've got th|s cast-iron- |
cased trans lying on my chest, In preparation for hoisting it straight up
and onto the back of the bellhousing.

Fat chance. | can get it up there, but | need at least two more hands to hold
it there while | turn the bolts finger-tight. Dangling the trans from the input

shalft is likely to bend mp

something that's sup-
posed to stay straight.

| extricaled mysalf,
and went through the
scrap hardware drawer,

Finding a pair of long |
bolts with the right |

threads,
the heads off—although
threaded rod would do.

| It you thread the long

| hacksawed |

bofts or rod into a cou- |

ple of mounting holes,
you can hang the tranny
from them while you use
one hand to start the real
bolts in the other holes.

BELLHOUSING

MOUNTING,
HOLES _=

CAWED-OFF
BOLT

When it comes to adding a step up that will
complement the lock of your new sport utility, truck
O Vi, Deﬂm&ﬁﬂeﬂ-%gﬁngmmﬂpﬁm
= deliver

in factony-matching
with the lines of your vehicle. And function? These
fiberglas phywood running boardls and
steps are incredibly 51]'(21‘!5 and duratie. SportBoards
and SporiSteps even feature custom-welded brackets,
50 mstaliation is easyl

Give your truck o spoet utility
the sleek factory finished ook of
the 905 with the sports team from
Deflecta-Shield--SportBoards and

Axariatile Oy Corect marl. Proes from 3238

314 Eagt Jefferson Street « Corycion, |ow S0060 = (515) 879-1444



tool has its own internal computer
and actually has a dialogue with the
car's ECM (Electronic Control Mod-
ule) computer, and gives you a read-
out of trouble codes as well as a lot of
information from the ECM’s sensors.

Obuiously a gadget that costs less
than a plate of sushi here in Man-
hattan can't do that. There are sev-
eral of these types of boxes on the
market. They basically consist of a
box with a connector that mates with
the ALDL (Assembly Line Diagnos-
tic Link) connector, just like the
Tech One. These units have a switch
mounted in the box that simply
shorts two wires in the ALDL har-
ness, This causes the ECM to go into
a mode that flashes a light or buzzer
on the box in a coded sequence.
That's your trouble code, jeneraled
by the ECM when it finds a mal-
function in the engine's sensors.
Look up the code in the manual that
comes with your bargain wonder box
and you'll have a good idea of
what’s wrong with your car.

What they don't tell you is all you
need is a small piece of wire to short
the same two terminals to make the
ECM flash the CHECK ENGINE light
on the dash in the same code. And
you 've got the factory manual—with
the trouble codes in it and more—so
you don't really need the box’s man-
ual. Others may find the 330 a good

SERVICE TIPS

® Nissan no longer recommends
using fuel-injector cleaners with
most of its vehicles. Starting in
1991, the carmaker gradually
switched over to pintleless-type in-
jectors, which aren't as likely to get
clogged from carbon and varnish
as pintle-variety injectors are.
Check with your dealer to see if
your car or truck uses pintleless in-
jectors before using a liquid injector
cleaner. Use of such cleaners may
corrode the injector coil and do no
good in the process.

® [f your Saturn (any year, any
model) has been exhibiting a minor
weepage of engine coolant, GM
suggests you try adding a special
cooling-system sealant pellet to the
system and running the engine for
30 to 60 minutes to plug the leaks.
The pellets are available from your
dealer under part No. 21007224

® Toyota has released a new
brake pad for '92-93 Camrys that
should reduce any groaning or
grinding noise from the front
brakes. They're completely inter-
changeable with the older pads.
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investment, mostly for the manual—
which may or may not be very good.

I hal.re a credit-card-size alterna-
tive in my toolbox. It's called Code
Card. It has, in very fine print, the
trouble codes for almost every GM
ear since 1983, except Cadillae. The
card also has a couple of metal pins
sticking out of it that you push di-
rectly into the ALDL to force the
ECM into diagnostic mode. Better
yet, it’s only $4.95. Send cash or
check and an SASE envelope to

Dept. PMCC, Engine Control and
Monitoring, 101 First St., Suite 365,
Los Altos, CA 94022. Ron Patrick at
Engine Control tells me he's work-
ing on a Code Card for Ford and
Chrysler as well—but they're not

ly yel. Stay tuned. (2]

DO YOU HAVE A CAR PROELEM?

Just ask Hﬁcubuulmﬂudguﬂguuﬂmm Car

York, NY 100185, H'M:Hmen mﬂt
oot be anawered
eral interest will be discussed in

prevents stress fracturmes.

Advanced
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NEW PRODUCTS

IMPROVE
YOUR CAR

Cable Keeper

Battery jumper cables are a blessing
when vou need them, but a curse
when they're spread out in a tangled
mess. In many cases, it can take more
time to straighten out the cables than
to actually hook them op. The Cable
Keeper removes the tangled-cable
curse by winding and storing cables
neatly in 4 compact case. Special insu-
lation keeps the cables flexible down
to -40°F. Available in a wide range of
lengths and gauges, the cables work
with top- or side-post batteries. Cable
Keeper prices range from $19.95 to
#44.50, and are available at Wal-Mart
stores. Contact: Cable Keeper Corp.,
5201 Branson Rd., Poteau, OK 74953;
(B00) T48-6364,

Wiper Wipers

Ever turn on your wipers and it's
smear city instead of a nice, clear
windshield? Now, you can tape special
strips to the base of your wind-
shield that clean your wiper blades
every time your wipers pass over
them. The strips remove the debris
and oxidized rubber particles that
cause streaking. The Clean Sweep
strips cost $14.895 for two 20-in.
strips and are available only from the
manufacturer: Cleartee Corp., P.O.
Box 571, Abington, PA 19001-0571;
(215) H47-5b82.
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Easy Rollers
Significant breakthroughs in tire
technology do not oecur that often,
s0 Michelin's new XSE technology,
or “Green X" tires, is real news.
The new tires reduce rolling re-
sistance by up to 36% over other
tires, while improving wet-road
traction. In the process, the XSE
technology does not adversely
affect wear., Compared with tires
that offer similar performance
except for rolling resistance,
Green X tires would boost a
vehicle's fuel efficiency by about
5%. Installed now as original
equipment on Hondas, Mercedes-
Benzes and BMWs, Green X tires
will be gold through replacement tire
outlets, and will be available in early
1995, Contact: Michelin Tire Corp.,
P.0. Box 19001, Greenville, SC 20602:
(503) 458-6443,

Cooling System Tester
A mighty hiss, a eloud of
steam and a hearty, “Oh,
no.” Cooling system fail-
ure strikes again. You've
got a better ehance of
not being part of this
picture if you check
your cooling system on a
regular basis. And Mity-
vac's Cooling System
Test Kit with its vacu-
um/pressure pump is a
big help. The drill is
simple: Insert the tem-
perature probe into the
adapter and install it on the radiator. The pump pressurizes the system so you
can check radiator-cap pressure relief points, as well as the precise tempera-
ture the thermostat opens, the operation of temperature sensors for cooling
fang and the integrity of hoges and connections. The kit returns the pressurized
coolant to the cooling system, eliminating loss. The test kit lists for $159.95 at
auto parts stores. From Mityvac Automotive Products Div., Neward Enterprises
Ine., 9251 Archibald Ave., Rancho Cucamonga, CA 91730; (909) 987-8975.

Pickup Storage Bag

Pickup trucks are made for hauling
items large enough to stay put in the |
bed. But what about smaller items or |
things like bags of groceries? A quick
stop or a sharp turn, and you have
vour eges and apples bouneing off the
truck bed walls, Bak-It-All is like a
trunk for your pickup. A waterproof
bag made from a strong polypropy-
lene fabric temporarily stores and
protects items that would otherwise
gpill or roll around the bed. Available
in five universal sizes, the bag rolls up
for storage behind the seat when not
in use. Prices range from $110 to $130.
It's made by Vehicle Specinlty Prod-
uets Ine., 13 Hampshire Dr., Hudson,
NH 03051; (800) SAR-IT-ALL, ™
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IF YOU WANT
SOMEBODY
EXPERIENCED IN
SATELLITE TV
SYSTEMS,
TALK TO THE GUYS
WHO'VE INSTALLED
A FEWMI LION.

- The one that dishes up
everything.

& Skyvision, Inc®

L& 1020 FRONTIER DRIVE Cﬂ!.gff‘
:;.lgw =  FERGUS FALLS , MN 58537 O
L = 800 55 » 218-739-5231
your Yellow Pages bor your local Full- t Yourselfers Save $35 with Skywision's FREE catolog / Buyer's Guide



LEADED

According to the EPA, millions of
Americans drink tap water con-
taminated with lead. Lead pipes,
leed solder and even faucets
may contain lead that can leach
into your family's drinking water.

MNow for the good news.
With a PURs Self-Monitoring
Water Filter™ you can eliminate
893% of the lead in your water.
And our three-stage filter
process also significantly
reduces contaminants like chlo-
rine, copper and zinc.

But the feature that
really sets PUR apart is our
unigue Automatic Safety Mon-
itor™ [ASM)] technology. ASM

guarantees your water will
never become contaminated
from a full cartridge. ASM
monitors filter usage and auto-
matically shuts itself off when
the filter cartridge needs to
be replaced. So you can stop
worrying about your family's
drinking water,

For the mechanically
deficient, our filter can be
installed in minutes on all
kitchen faucets without any
tools. Replacing the car-
tridges is even simpler, and
each one makes 200 gallons,
or about three months worth
of clean water. And every PUR

FOR WORE iSFORMATION WRITE TO POR. OEPT FMIODD. TRFE EOEEWODD ANEMUL SOUTE, MPLE MM SE5470

UNLEADED

comes with a 30-day money-
back guarantee and a three-
year warranty.

So get the lead out.
MNow you can have cleaner,
worry-free water for just

$49.95* To order, or for more
information [such as the retailer
nearest you] call us at

1 800 ONLY PUR ext.112

oV PR, v e of Recose—y Egreerng,

or 1-BO0O-B65-9787 ext. 112.

.

SELF-MONITORING WATER FILTER

"EHIFPIRE. HAKDLING AM0 AFPLICABLE TAX NOY IRELUBED
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SATURDAY MECHANIC
PREPPING YOUR CAR FOR PAINT

W ALY

LATRATON iy BUSTELL &

i

BY JOHN DECKER

® Junior has asked to borrow the
keys for his big date on Friday. So
you reach into your pocket for the
keys to your pickup, traditionally his
weapon of choice for eruising with the
big guys. But this time he demurs—
Betty Sue thinks the truck is too
nasty-looking, and he'd prefer to use
Mom's ear.

After the shock of rejection wears
off, you stroll out and examine the pick-
up. After all, when a teenager thinks
your truck needs cosmetic improve-
ment, it's time to pull off the blinders
and think about a little bodywork.

A = &00-grit waterproof sand-
s =N paper. Wash the
car first, and mask
_.-;{f | i chrame or trim.
| \ *._F__,..-"
h ’ —
\ i 'y Eﬁ LT
" Tt | I
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s .,-z
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S
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|
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I
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I"aintlnE is for pros

Prep work aside, antomotive painting
couldn’t be easier. With a little experi-
ence, spraying an entire car should
only take about 20 minutes,

All you need is an air compressor
and a spray gun. Oh yeah, you'll also
need a 530,000 downdraft spray booth
{(with baking cycle), a supplied-air res-
pirator and a real knack for smoothly
flowing on paint without runs, sags
or orange peel,

There's the rub. You may have a
compressor and spray gun, but even
large body shops can barely afford the

other stuff. And when you consider
that chain refinishers such as Earl
Scheib and Maaco can do an adequate
job of painting your current ride for
2150 to 300, it makes zense to leave
paint work to the pros.

Besides, for absolutely optimum re-
sults, 0% of a good paint job is not in
the painting anyway, it's in the pre-
painting preparation. And you can do
that yourself,

As you might guess, budget paint
jobs don't inelude a whole lot of prep
work. For $149.95, Earl Scheib’s
preparation includes machine sand-

The most important thing you can do
to make sure the paint shop's paint
will adhere Is to wet-5and 100% of
the existing finish with 400- or

”'I I|i "' |! il

|H J\I m
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“NEVER CHANGE OIL AGAIN...

BOBBY UNSER SAYS:

“0il is just oil without MPZ...but with it you get more
horsepower, more torque, and more wear protection.
MPZ has proven these benefits with Torco's Racing
Oil in the world's most powerful and fastest racing
cars, boats and motorcycles...including 300 MPH
race cars on pavement and 400 MPH race cars on the
Bonnaville Salt Flats.

Now this racing secret is available to all engina own-
ars in Torco's MPZ Magnetic Friction Reducer...that
stays on metal and won't let go.lt protects at start-

up...and after start-up. Just pour in MPZ It only
takes a minute...and it will save monay avery mile
you drive.

So order MPZ now! You'll save money on gasoline,
oil, filters and engine repairs. You'll help protect the
environment and save energy resources. There's no
risk. It's guaranieed.”

~WITHOUT ZMPZ

MPZ's Formula Of Active Ingredients Is Rated As The 1
SLIPPERIEST FRICTION REDUCER
By The World's Top Car Manufacturers,

- —g——;

Y9 MPZ Reduces Friction
Here...Where 97% of
Friction Occurs.

“We all know there are a lol of ofl and
engine ftreatments. I've sesn them
all...and I've tried most of them myself.
Believe me, there's nothing like MPZ
Haera's why!

MPZ adheres to iron and steel engine
parts magnetically where it is chemically
absorbed into the surface. Therefore,
MPZ won't wash off, bum off or rub off,
It stays put and won't lat go of cyiin-
ders, piston rings and valvetrain parts
whare enargy is lost due to friction.

~=MPZ

MAGNETIC
FRIGTION RECUCER

TIITT BN NN RENOWOE T AR 20T

=T LE

MPZ racovers snergy lost to
friction. This saves monsy on
gasoline, It protects the oll from
oxidation and heat breakdown
into residual carbon. So your ol
and fitter will last longer...saving
money. MPZ protects your
angine from wear...saving aven
more maney.

Order now! There's nothing ke
MPZ for saving money on gaso-
ling, oil, fiters and engine
repairs. t's guaranteed. Only
$18.85 per bottle plus $4.00
shipping and handiing. Call
now! Order desk open 24 hours

MPZ more than pays for itself by saving gasaline. .. 1-800-878-3800."

@ ~ &= =3 CALL NOW! 1-800-879-3800
TORCO INTERNATIONAL CORP.
9416 Ploneer Blvd, » Santa Fe Springs, CA 90670 » (310) 942-8480 « FAX (310) 243-4211

0 VR TR bl Cirgi

I'»q.m'_' way Driving 8.5%)|
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Remove as much of the hardware and trim
a5 you can, Instead of masking.

ing, chemically eleaning the body,
spot priming areas that need it and
masking over things that aren’t sup-
posed to be painted—like the win-
dows, At some cut-rate shops, chrome
and badges are negotiable. Any nee-
essary bodywork costs extra.

Doing vour own light bodywork
such as fixing small dents and door
dings or repairing rusty areas (see
“Repairing Body Rust,” page 101,
June "94) ean save you a lot of money
and help ensure the quality of the fin-
ished job. You can also greatly im-
prove the quality of a budget paint job
by removing and sanding under items
that the painters would normally mask
over, such as badges and assorted
trim. But don't start sanding and dis-
mantling yvour car first. A body shop
will be much more receptive to your
plan if you let them know what you're
going to do ahead of time.

Paint prep primer
Unless you really hate the color of
your vehicle, you'll save yourself work

Use a body hammer and dolly to smooth
out minor dents. Take your time.

POPULAR MECHANICS = NOVEMBER 1994
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and aggravation if you plan to keep it
the same color. Among other things,
you can avoid the hours of prep work
and extra expense of painting door-
jambs and the undergide of the trunk-
lid and hood. You also avoid the
chance of unpainted spots rearing
themselves unexpectedly.

Start your paint prep by taking
your vehicle to a do-it-yourself car
wash, Pressure washm;lz the engine,
doorjambs, wheel wells and other
under-body areas will help to ensure a
duost-free paint job later, Cleaning the
vehicle's outside will prevent you from
sanding into the paint-finish-ruining
dirt and grime.

Nothing makes paint stick better or
last longer than a thorough sanding.
Paint needs a microscopically rough,
eraggy surface to lateh on to—pro-
fessional painters call this effect
“tooth"—or the new paint will even-
tually loosen and fall off the old paint.
Sanding large painted surfaces is
easy. Problems crop up around areas
like badges, antennas, bumpers and
door mirrors. That's because no mat-
ter how careful you are, it's impos-
gible to remove all traces of shine
where the part meets the body. And
paint that is applied next to a part in-
stead of underneath causes a paint
ledge to form, where dirt, water and
iee start prying away. Sooner or later,
the paint comes loose. After that,
paint-peel is just a car wash away,

The only effective way to kee
paint from peeling is to remove eacﬁ
part and sand under it. To have a
body shop remove all these pieces can
cost hundreds of dollars in labor—
which is why the discount shops mask
off all those parts. You can remove
them yourself, however, and make a
discount paint job look like a top-
dollar custom paint job and have the
paint finish last years longer. It's not
practical to remove the windshield,
rear window and door glass. But you
can remove itezgla tha{, are Q'DE;.ITEDI?I
starting points for i roblems,
such nf lock r::,rlindg'e:, &'lgml_:* handles,
luggage racks, radio antennas and
rearview mirrors,

Take it all off

To remove these parts, it’s best to
consult your vehicle's factory shop
manual, but here’s some general pro-
cedures. Make sure the window is
rolled up, then remove interior door
hardware such as the armrest, win-
dow erank and inner handle, then
pry (or unscrew) the inner panel off
the door. Lock eylinders are usunally
held in place with a spring clip. Door
handles and mirrors are usually held
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by small bolts. The radio antenna,
hood emblems and body badges are
other places where paint ean peel.
Usually, it's not necessary to com-
pletely remove the antenna. Simply
loosen the top retaining nut that holds
the antenna in the body, mask the an-
tenna shaft and lower the antenna

into the fender or quarter panel.
Hood emblems unbolt from under the
hood. On older vehicles, badges and
letters are mounted through holes in
the body and fastened with spring
nuts. On newer vehicles, these parts
are often fastened with double-sided
foam tape and are easily pried off with

=PREMIUM

THE WORLD'S MOST ADVANCED SPARK PLUG

When performance counts

o for the qold,

[mproved engine performance

Longer life

Three year unlimited mileage
guarantee
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vehicle is going to end up at a
body shop, right? It might make
sense to leave those hig dents and
rust holes for the pros.

< Smooth 'n’ fill

For smaller dents that you can
reach from behind, use a body
hammer and dolly to tap the dent
out. To avoid over-stretching the
metal, start at the outer edges
first and work to the center.
Pound down any high spots in the
dent, then use a 36-grit sanding
dise in a portable drill to remove
all traces of paint and primer, and
to also help prepare the surface
for plastic filler.

uwmﬁmmmmmmmﬂn

body trim on the entire car.

g l-in. putty knife. If necessary, some
time under a heat gun will help con-
vinee the adhesive to let go.

Of eourse, you'll also want to re-
maove all large brightwork, such as
chrome bumpers, the grille, headlight
doors and taillight bezels. Once every-
thing is removed, dents and dings ean
be repaired.

But before you start, make an hon-
est assessment of vour abilities. Your

Mix the filler and hardener
according to the instructions on
the ean, then, working in one di-
rection, apply the filler to low areas
using a plastic squeegee. Plastic filler
hardens in two stages. First, it hardens
to & consistency approximating that of
cheddar cheese and remains that way
for a few minutes—exactly how long
depends on how much hardener
you've added and the ambient tem-
perature and humidity. During this
critical time, you can use a perforated
Surform file—ecommonly called a

“cheese grater” by the pros—to file
away large portions of the filler until
it's level with the surrounding area.

After filing, the filler will cure to its
full hardness and it can be machine
sanded smooth with 100-grit paper.
Check the contour of the repaired
area with your hand. Gently tap down
high spots in the filler with the ham-
mer and then refill these areas, file
and sand again. Now the area is ready
for primer. In addition to providing a
surface for paint to adhere to, primer
allows you to build up the area so it
can be finish-sanded smooth.

Don't waste your time using lac-
quer primer from a spray can. These
primers are very heavily thinned so
the paint can easily pass through the
can's miniature nozzles. The result is
that primer buildup is minimal. Two-
part polyester primer-surfacers, such
as Marson's Poly-Fill, are by far the
easiest to use and give the best sur-
face buildup. Mix the hardener and
primer according to the directions,
then spray on two or three coats.
Once the primer hardens, machine-
gand the primer with 180-grit sand-
paper to remove heavy scratches and
small waves in the body. Then wet-
sand the repair with 400-grit paper.
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Sand, sand, sand
After all dents and dings are repaired,
the whole body should be sanded. The

object here is exactly the opposite of
what you normally try to do to your
car's finish—you want to remove
every trace of shine from the body. To
do that, wet-sand the entire vehicle

using 400-grit waterproof sandpaper.
Flood the area with plenty of water
while you sand, and don't forget to
sand all the areas from where you re-
moved parts. Feather-edge nicks and
scratehes, paying particular attention
to chippeid areas around door edges
and rocker panels.

Onee there's no more shine on the
body, wash the vehicle with warm
soapy water, rinse it and let it dry.
You'll be amazed at how much shine
there still is,

Before you hit these areas with the
sandpaper again, spot prime any
feather-edged areas as well as any
areas where you've sanded through to
the metal. After the primer has hard-
ened, wet-sand these areas and the
leftover shiny areas with 400-grit pa-
per, then repeat the wash and rinse,

Still have some shiny spots? Guess
what. Do it again!

Getting to the sho
While the body sh?lﬂi;:;] mask the
large areas that shouldn't be painted,
like the windshield and the rear win-
dow, it pays to run the first layer of
masking tape yoursell around areas
that are immediately adjacent to the
body, like the trim around the wind-
ghield and rear window, sinee you can
take the time to be extra careful.
Since a well-prepped car is devoid
of just about everything that makes it
legal for driving on the street, such as
mirrors, headlights and taillights, vou
should seriously consider having vour
car towed to the shop.

WARNING: Use of this
product will make you gutless.
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TECHNOLOGY

Singing In The Rain

BY DON CHAIKIN, Automotive Editor

® If the only roads you ever drove
over were always nice and dry, yvou
could =afely get around on a set of
racing slicks. But since all of this
Earth's roads are attached firmly to
our imperfect and uncertain-weather
reality, you had better have some
tread on those tires if you expect to
make it to your destination,

In fact, when the rain is falling with
enough feroeity to cover the road
with even a thin layer of
standing water, yon may sud-
denly find yourself, your car
and its nifty high-zoot per-
formance tires suddenly with- g
out traction, riding atop the [
water, not the road. '

This situation, known as the §
dreaded “aquaplaning,” is
usually not one that vou'd like
to endure unexpectedly.

Under the right eireum-
stances, however, such as the
controlled confines of a test
track, aquaplaning can be
an eduecating—and even fun
(like a roller coaster is fun)—
experience. A close examina-
tion of the photo atop this
page will reveal that the front
wheels of the BMW are
cocked strongly to the left,
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Trust me, the vehicle is going straight
ahead. The front tires have totally lost
contact with the road. However, if this
were to happen on a freeway offramp
at rush hour, it would be no fun what-
soever. It would be very attention
grabbing, indeed, as in terrifying.

Different strokes
Ironically, while tires have been
getting better and better, improving

Tread Is different on Direzionale (left) and Asimmetrico [right).

the typical vehicle's handling, ride and
fuel economy, the potential for aqua-
planing to occur has grown. You see,
more and more vehicles are shod with
lower-profile, wider tires than their
predeceszors. The wider the tire, the
greater the possibility of water get-
ting trapped beneath its center.

Tire designers and engineers have
been addressing this, and there are
several notable high-performance
wet-weather tires available
from various manufacturers.
The latest weapons to be de-
veloped for the wet-handling
wars are from Pirelli.

The well-known Italian
tiremaker has a new rain tirve
aimed at your average family
car, the P400 Aquamile, as
well as an interesting new re-
finement to its P Zero syatem,
designed for the high-per-
formance end of the market.

P Zero

Since the P Zero system is the
more innovative of the two,
let's look at that first.

The newly configured P
Zero system now offers two
different tires, one to be used
on the front wheels of rear-
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wheel-drive ecars, and the other for
the rear wheels of rear-drivers or for
all four corners of front-drive cars.

The theory behind this concept is
that since the front tires of a rear-drive
ear need concentrate only on steering,
thoze tires can be designed specifically
to ensure directional stability, particu-
larly in the wet. The rear tires can be
designed to get the power down.

Pirelli calls the front tires of this
dual-tire system P Zero Direzionale.
The power-to-the-road tires are la-
beled P Zero Asimmetrico.

Pirelli recommends that the Di-
rezionale be used only on the front
wheels of rear-drive cars. These tires
are totally new and have been created
gpecifically to resist aquaplaning and
to deliver a high steering response,
even in the wet. The Asimmetrico
tires are a refinement over the pre-
vious P Zero tire, and have been en-
gineered to provide a high level of
power transmission—wet or dry—as
well as reduced noise. The new P Zero
system is quieter than the previous
system and comes with an added
bonus: a 16% reduction in rolling re-
gistance over the older system.

The reduction in rolling resistance
is largely attributable to the tires’
tread compound, The compound has a
fairly high silica content, which is
blended with earbon black and a pro-
prietary bonding agent. The result is
a compound that has a good high-tem-
perature stahility, wet grip and an in-
creased resistance to wear as well.
This compound is shared by both the
Direzionale and Asimmetrico tires.
The differences between them lies not
in the compound of the tread but in
the pattern on those treads,

The Direzionale tread is distin-
guishable by wide longitudinal chan-
nels running around the center of the
tread and the arrowhead-shaped
blocks on both sides of the center
channel. The arrow-ghaped tread
blocks are separated by deep, wide
grooves that carry the water from
the center channel out to the edges of
the tire. As the tire's name suggests,
this tread pattern iz effective when
mounted on the proper side of the car.

The Asimmetrico tread pattern is
unique with its two distinet patterns.
One half of the tread has arrow-
shaped blocks, like the Direzionale,
for water dispersal. The other half of
the tread features large longitudinal
strips for adhesion. The shoulders of
the tire have wide blocks for improved
cornering, The Asimmetrico also is a
directional tread.

While the overall effect of the full
system on a rear-drive car is quite as-
tounding and instantly noticeable on a
wet road, providing quicker and more

(Please fuwrn bo page 132)
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WHEN JACK DANIEL first gazed upon the pure
spring water in this limestone cave, he knew he
was on to something.

So he built a distillery around it. Because Mr. Jack
realized right away the water he’d discovered was
perfect for making his Tennessee W hiskey. For one
thing, it’s 100% ironfree (iron is
murderous to good whiskey). This
precious natural resource, along with
our charcoal mellowing method, has
accounted for Jack Daniel's uncommon &
rareness since 1866. And, we believe, A
for its uncommon number of
customers and friends.

SMOOTH SIPPIN’
TENNESSEE WHISKEY

Tennesses Whighey = 40-43% wcobad by volumss [B0-B5 prool) = Dietiled and Botiled by
Jach Do Digtilery, Lemn Motiow, Proprietor, Roste 1, Lmchburg (Pog 361, Tenneszes 37352
Placed m ehe Mgl Regraer of Hibore Ploces by the Uinited States Gewernmani



TURN A BUCKET
INTO A
HOUSEHOLD CARRYALL!

Mos! of us have one or more buckets wa usea for
chores around our home or workshop. You akso
may have discovered fhat they come in handy
for toting tools and cleaning supplies. That's
where the Handy Boss™ Toaol Carrier comes
into the pictura. Fitting right over a standard 5
gallon bucket or pail (not included) it transforms
a jumble of unrelated items into an efficient,
organized collection of equipmant. s 18 outside
and 11 Inside pockets (27 pocksts in total) hold
all the tools of your trade in a systemaltie, visible,
protected manner with room el over inside the
body of tha bucket for any large items you need
to take along. Perlect for homeowners, apart-
ment dwellers, painters, decorators, gardeners
and other handy people. Made of tough, light-
waight canvas in a natural tone the Handy
Boss™ Toal Carrier is washable as well as
lighter and more accessible than a toolbox. The
price is right oo - just $19.95 plus $3.00 for
shipping, handling and insurance (lotal, $22.95
each). Makes a greai gift for do-it-yoursellers
too. From Portable Products:

HOW TO ORDER: Send a check or mon-
ey order (no cash, please) payable io
H.M. SPECIALTIES for $22.95 ($19.95 plus
$3.00 for shipping, handling and insurance) for
sach Handy Boss™ you want. On a separate
piece of paper, please PRINT tha name and
address, including ZIP code, that you want the
Toal Carriar(s) sent to, Please be sure to
include the department code shown below
on your envelope and on your order papar.
Send your payment and your order information fo:

H.M. SPECIALTIES, Dept. PMTL 114;
P.O. Box 1764; Sandusky, OH 44871-1764

(Sorry, wi cannot handie Canadian, foreign or C.0O.0, orders.) Payments o H.M. SPECIALTIES are
recaived on behall of the manufacturer, which is solely responsible lor the product, Please allow 30 days for
dalivary fram ouf receipt of your order, Wa ship via Uinied Parcal Senvics wharever possible. Ondars outside
continental Linited States will take six weeks for delivery via Insured Parcel Post.

The Hesrsi Compombon
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TIRE TECHNOLOGY
(Comtiniced from page 131)

accurate steering response and im-
proved grip, in the dry, a system with
four Asimmetrico tires will actually
provide more grip than the split sys-
tem. And, as noted above, the aplit
system is specified only for rear-
wheel-drive cars,

The P Zero system is available in
b0 sizes—from P18b/6bZR15 all the
way up to P285/30ZR20—with prices
commensurate with size.

Aquamile

The new P400 Aquamile series is really
at the other end of the spectrum from
the P Zero. The Aquanu]e is Pirelli’s

Blocky tread with wide grooves defines the
rnew Pirelll P400 Aguamile rain tire.

latest offering for folks looking for a
solid tire that's affordably priced and
offers long life, a quiet ride and excep-
tional wet performance.

One glance at the tread pattern
tells much of the Aquamile story. For
wet performance, three grooves run
through the tread. They channel wa-
ter away from the tread so the rubber
stays in contact with the road.

As opposed to the tread pattern,
the tire's inherent longer life is not
something that you can easily see. But
Pirelli guarantees it—the P400 Aqua-
mile is backed with an 80,000-mile
warranty. Pirelli officials elaim long
life is a fact of the tire market today.

And while you might not be able
to tell that the tire delivers a guiet
ride by looking at it, you ean tell as
soon as you take a test drive. On an
excursion through Italy, the Aguamile
exhibited almost nonexistent hum or
hizs. Even with windows open, tire
noise was not a distraction. Pirelli
engineers credit a tread design that
pits two tread noises against each
other. One noise partly cancels the
other, so you end up with less than
what either makes by itself.,

The Aquamile line includes sizes
from 13 through 16 in., with aspect
ratios of 60, 65 and 70 to fit a very
wide spectrum of cars, L0
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Join APAA's Car Care Club
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* Discount Coupons on Auto Parts
* Access to our Car Repair Hotline
* Car Care Magazine

* Car Care Videos

* Personal Club Membership Kit

CAR CARE CLUB service experts will give
you all the information and confidence you'll
need to tackle any repair job, from basic main-
tenance to advanced trouble shooting.

The Car Repair Hotline connects you directly
with a technician who will guide you through
those tough jobs, step by step.

Then there's CAR CARE, the Club's magazine.
Six editions each year are packed with the
service tips that the pros use to breeze through
a job.

And there’s more.,

*Includes a FREE Video

CAR CARE CLUB offers products — plus
many other great benefits — that add up to

fhu CALL 1-800-456-1404 TO SIGN UP BY PHONE! ; ,
e big savings.

Fleasa enroll me in
9, Baltimars, MD 21268 Car Care Club,

lﬂlﬂ cAR I:AHE l:LI.IB TGDA\" Enclosed is my check Beat the high cost of car repairs by fixing and

\ The Smartest money you'll ever spend! for§

maintaining your own car or truck. You don’t
e have to be a mechanic to do the job like a pro,
just join CAR CARE CLUB!

@) CarCareClub




COMPUTERS

Desktop Power To Go

BY STEPHEN A. BOOTH, Contributing Editor

® This fall’s erop of portable com-
puters deals another blow to the invis-
ible chain that keeps people tethered
to a desktop PC. And while liberating
people to compute just about anywhere
i& their main attribute, a fringe bene-
fit of the new mobile wonders is the
amount of desk space they free up.
When you can get the power and fune-
tions of a conventional PC from a 6-
pound package no bigger than a loose-
leaf hinder, vou've got to wonder why,
except for price, anyvone would want a
desktop model at all, Some new port-
ables even have multimedia to go.
What all these new laptops have in
common is 486-class microprocessors
for powerplants. But what the pace-
setters hide under the hood iz Intel's
486DX4, smoking at 75 MHz. Until
the 100-MHz version arrives, this chip
is the fastest you can pack in a port-
able. And until Intel's Pentium 54C
hits the streets, it's the most powerful.
Most of these new mobile models
can give most desktops a run for their
money. Intel 486DX2s running at 50
MHz predominate. These laptops are
now up to speed in other areas where
there used to be some compromise.
For example, standard-issue random-
aecess memory (RAM) is at least 4MB
{megabytes) and sometimes SMB. In
most cases, 200MB is the entry level for

hard-disk memaory storage. Built-in
phone modem for voice, data and
fax is no heavy lifting. Ditto for
mouse- or trackball-like controller.
Keyboards are he-man size, sloped
like desktop models but with com-
fortable wrist-rests and, better yet,
the keys have up/down travel for
feedback elose to the real thing,
Despite all the muscle—and the §
color display sereens—these new &
laptops are fuel-efficient. They
achieve battery life in the
4-hour range by u
mix of intelligent
power-manage-
ment within the
PC and new nick-
el-metal-hydride
(NiMH) or im-
proved nickel-cad-
mium (NiCd) bat-
teries. Some of
the new portables
give you the op-
tion of installing a
second battery in
the modular bay vacated by the stand-
ard 3.5-in. floppy-diskette drive.

Mod squad

This modular approach to portable
computers is another attraction of
these desktops with handles. Besides
the battery-diskette swap, some of

screen. Viewed from even a slight
angle, the image seems to vanish. Ac-
tive-matrix provides a wider angle of
view, So, if you expect groups of people
to view a presentation, as in a busi-
ness meeting, stick to active-matrix.
Presentations increasingly call for
multimedia—video, audio, graphics

the PCs offer a choice of liquid-
i crystal display (LCD) sereens—
—_— 1 say, dual-sean color or active-

matrix color.

Far the record, so-called pas-
give dual-scan displays are less
costly than active-matrix, in which
each picture element on the screen
is controlled by its own transistor.
Passive LCD screens ignite their
pixels by relaying signals along
horizontal and vertical lines. The
dual-scan approach makes for

sharper and more quickly
drawn images than used
to be the case with pas-
give LCDs. They look
pretty good, in faet, and
you ought to give them
L a nice, long look.
When you do, you'll find
the telltale difference between dual-
scan and active-matrix is viewing
angle, You have to view a dual-sean
LCD from directly in front of the

identity offers roli-your-own laptops.
134

and text, often recorded on a CD-
ROM. Many of the new laptops now
have video processors on board, and
16-bit digital audio eards for CD-qual-
ity sound. The latter's a welcome
jump from the B-bit squawkers that

The PC-8660 is a new entry from Sharp.
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were the best to be had even a vear
ago. You might not be conducting
multimedia conferences with your
portable, but it's niee to know you can
get decent sound and pictures from
your computer game when vou want
to kick back and relax.

For those who do want light-and-
magic shows for the road, Zenith and
Texas Instruments offer multimedia-
ready notebook PCs—and portable
CD-ROM systems.

Zenith's Z-Star EX portables have
a Cyrix-made 486DX2/50-MHz pro-
cessor as standard issue. Beyond this,
the line takes a modular approach for
sereens and memory. Prices start at
1799 for 9.5-in. monochrome display,
4MB/RAM and 200MB hard drive.
Drual-sean color ups the ticket to $2499,
while $3699 gets you active-matrix
color, BMB/RAM, 340MB hard-disk
storage and two NiMH batteries.

Another $499 buys the Z-Player, a
2-pound multimedia center with dou-
ble-speed CD-ROM player, stereo
loudepeakers and a 16-bit soundeard.
It rung on AC or DC, which brings us
to the power adapter for the Z-Star
EX. It's a small cube that slides into
either of the PC's two battery slots,
Onee installed, it'll charge the on-board
battery while it powers the computer.

Texas Instruments (TI) designed
its Portable CD-ROM system ($899)
as a docking station for its Travel-
Mate 4000M line of PCs. Otherwise,
it's similar to Zenith's, and it comes
with its own NiMH battery. Digital
16-bit soundeards are built into the
computers—as is Intel’s Indeo real-
time video software. This gives yvou
the ability to ereate multimedia pro-
grams of your own,

The TravelMates come in four bas-
ie configurations—all of which have
upgrade options. Monochrome and

assive-color versions ($2399 and

2799) mate Intel's 4868X/25-MHz
chip to AMB/RAM and 120MB hard
drive. The same chip and RAM an-
chor an active-matrix color model
with 200MB storage ($3799). The
monster high-end model in TI's lineup
packs Intel’s 486DX4/75-MHz pro-
cessor. With active-color, {MB/RAM
and 340MB drive, it costs 5899,

Yet another monster truck comes
from AST Research, whose Ascentia
900N comes with a DX4/75 or DX2/50
engine. Color sereen options include
9.5-in, or 10.4-in. active-matrix, or
10.3-in, dual-sean. Depending on the
microprocessor, standard RAM is
4MB or SMB.

Storage tanks come in 340MB or
510MB capacities, and these hard
drives are removable, so you can swap
them with a desktop PC or even bank
your data in your safe deposit box.

AST boasts 4 to 8 hours of battery
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life and credits its smart power-man-
agement system, which monitors the
user's work habite and adjusts the
laptop's performance for the greatest
efficiency. Prices for Ascentia start at
#3399, That price includes a lot of pro-
grams that work behind the scenes
to speed up and embellish video and
other jobs. Also in the tab is a gener-
ous amount of applications software,
including software and trial subserip-
tions to the America Online, Compu-
Serve and Prodigy networks,

Canon, Samsung, Sharp and Toshi-
ba have huilt new field offices, too.
Like top-of-the-line 486-based desk-

tops, two Canon models use DX2
chips running at 66 MHz Another is
rated for 50 MHz, as are the Sam-
sung, Sharp and Toshiba entries.

In keeping with the modular trend,
Canon's Innova Book series offers an
a la carte menu of sereens and memo-
ry. An entry-level Innova Book 150C,
with dual-scan color, 260MB storage
and DX2/50 chip, costs $2399. A
DX2/66-based model 150CT goes for
$3599 with active-matrix color display
and 340MB hard drive.

Sharp's PC-8660 ($39949) and Toshi-
ba's Satellite T2400CT (54099) are

{Please turn to page 1.36)

Dlaq:v:mzr humlmda nl lmmu!-
handbooks, paperbacks, reprints, Hr.hdpr.l.\'all:ljr
published papers on unusual metal working
subjecis ranging from melting metal to b
machine tools, and from electroplating to
blacksmithing.

You'll see instantly why this is the most
remarkable mallorder bookstore ever! You don't
know what you've been missing! We probably
hiave just the metal working how-1o nfarmation
you've bern secking for years!

BUILD A LATHE!

Bulld a precision lathe for less than $50
without power tools or
other precision instru-
ments! IUs true! Bulld a
precision shaper. mill-

ing machine, drill

(4

prm o table and ind head, a sheet
I:anll'“k:l'l-::III and more! Learn o make a
suﬂ'nce plate from scraich and use it to rebuild
used machine tools, Build a one lung engine!
Build a two cylinder Stirling engine! Make your
own drill bits, taps. dies, reamers. end mills and
much more, Discover a centurys-old handbook
on mining and low tech
methods of smelting
metall Bean inventor! Gt
tent! Arms & armoar!
ermit! Wood lathe!
Build a power hacksaw!

Melt Metal!

Learn how you can (urm an
old pail and blower into a power-
ful fumace that can melt alu-
minum cans and scrap
pot metal, and brass,
We built one for
about $10! Usecs
grocery store char-
coall Pour custom
caslings!

Bulld a furnace
to melt cast iront
Discover books on
sand casting,
patternmaking,
casting of decora-
tive ilems, and more!

and coke! Bulld a divid-

Make charcoal
ing machine and more!

bilt bearings! Discover books
on prospecting. watchmalk- C
ing, restoration of lathes and
millling machines and much
maore! Learn to be an expert
machinist from reprints of ]
the best machine B::ER
books ever published i
mglnmimaﬂlnglw::!d -
l.rJ.g" Pewter! Copper! More!

I Waork lron with a forge
IRON- and anvill Build a wood

stove! A band saw! A circular saw Blade sharp-
ener! [Hscover reprints of old (ool catalogs! And
much, much more!
Every book is puaranteed to be of the highest
quality! This is NOT a book club. You're free to
k and choose only the very besi books (rom
the best publishers with no obligation. Since |
cannot possibly offer every book published. |
offer cnly the best, You get high quality books,
fair prices, fast service, and honest dealing. You
can arder with confidence.

BIG CATALOG'

Write for your copy of
the latest jam- packed edi-
tlon of Lindsay’s big Met-
alworking Books catalog,
Send $1.00 in US &
Canada and $4.00 for-
eign atrmadl. You'll sec in
2 minuie why cveryone s
talking aboul this Inered-
ible source of hundreds
of unusual hard-to-find
books! Wrile loday for &
catalog and order the
hooks you need while they're 5|1I1 avallable.
Write today!

- . - -

qumml BOOKS:

538-FMH, Bradley IL 60915

Me I Electroplate! Melt cast iron! Pour Bab-

Send a catalog? Fve enclosed 51.00 U5, &

Canada, ($4.00 fonesgn airmail) l

: ISIrId _— I
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Only NordicTrack works your total body.

Ordinary treadmills, steppers and bikes
completely neglect your upper body.

Lower-body anly

30-day in-home trial! |

Only NordicTrack gives you
a total-body workout.

just 20 minutes.

work just your lower

Total-body fitness
with NordicTrack takes

Treadmills, steppers and bikes
hody. 1,100 an hour) than bikes,
Werse vet, they neglect all the
muscles in your back (extensors),
arms (hiceps and tmiceps), chest NordicTrac, 2y |
{ pectorals), siomach (abdominals)
and shoubders (deltoids).

it tones your entire body, And

You'll burn more calories
with NordicTrack.

Studies reveal NordicTrack

burns more calories (up to
treadmills and steppers. 1i's so

effective research shows users of

pounds in just 12 weeks,
NordicTrack gives you results.

[ur a NosdicTrack® Lower impact on your body.
exerciser shapes and tones Our legendary patented
eviery major muscle group in flvwbeel and one-way clutch
vour body. In just 20 Sisiem gives you non-jarring
minutes, three times a week,  motion. Unlike steppers which

strain your knees or hikes which

with o NondicTrack?

ordicjrack

A CML Company e

The World's Best Aerobic Exerciser

it strengthens your hean for

increased energy and stamina.
Why senle for less when

yii can have total-body fitness

| 4
[ MName
I [mect

stress your back. NordicTrack s
the one you'll use day after day

call NordicTrack today:

1-800-441-7891

Ext. 275K4

FREE Video and Brochure

O Please send me a FREE brochure
) Also @ FREE VHS videotafe

Phyine | ]

State £ip
call or sewd by NordedTrck, Dept. 2754
104 Peavey Road, Chaska, MM 55318-2355

1934 NonlicTrack, [ne., A CML Company = All righes
——

For the total story on exercise...

s b il

COMPUTERS
(it initied firomm pitige 1535)

configured similarly to Canon's |
150CT. So is Samsung's Note-
Master model S3945T (535999),
though standard RAM is SMB. It
used to be that you could assume
most active-matrix color LCDs
came from a Sharp or Toshiba
factory, but no more, The Note-
Master’s 0.4-in. sereen is Sam-
sung-mardle, a new venture for the
Korean company that should give
it some cost advantages over PC
makers who use Japan-sourced
LCDs. That flat-panel color
screen in portable PCs accounts
for much of their higher price
versus comparably featured desk-
top models with CRT color moni-
tors. For example, a loaded DX2Z/
fifi-based desktop with 14-in. color
CRT can be had for under $1500.
There is a price for freedom.

Even the mail-order computer eom-
panies have gotten into the mobile-
muscle act, Dell has resumed selling
portables after a year-long leave of
absence to retinker its line, The eom-
pany’s top-shelf Latitude XP zeries
starts at $3199, If the cosmetics seem
a bit like Apple’s slick PowerBook
machines (see “Finger-Pointing Lap-
tops,” page 120, Sept. "94), don't be
surprised. Apple's former develop-
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Toshiba's Satellite models sport a modular look.

ment chief now works for Dell.

Perhaps the most impressive of
the new notebook PCs comes from
Gateway 2000, (800) 846-2000. That's
because the direct-sale company's
HandBook DX2/50 ($2499) ain’t a
notebook at all—it's a 3-pound sub-
notebook that measures less than 10 x
f in. and just 1.6 in. thick,

This HandBook teams the DX2/50
chip with 8MB of RAM and a 250MB
hard drive. The B-in. screen is mono-
chrome. Subs don't have room for 3.5-

in. floppy-diskette drives, but Gate-
way supplies an external one gratis,
Also included in the price are two
NiMH batteries, a earrying case
and lots of on-board software. The
NiMH batteries are the type that
plu%direﬂiy into an AC outlet for
recharging—no charger to lug
around. Gateway's HandBook line
starts at $099 for a 4365X/25-MHz
model with an B0MB hard drive.

As modularity goes, you can't
get more roll-your-own than with
the Seleet Series of portables
from Identity Systems, (800) 723-
#324. It's kind of like buying a
custom-made suit, because you
design your own PC in a retail
store, Then the retailer sends the
order to Identity, which ships it
to you within four days.

Inside the store, you'll find an
Identity Select kiosk displaying the
base components and options. You
check off your choices on an order
form, helped if need be by store per-
sonnel or an ldentity phone rep.

Identity's $179% entry-level system
is a 486SX/25 with AMB/RAM, 128MB
storage, 9.56-in. mono LCD and NiCd
battery. You can trick it up any way
you like, for example, to NiMH-fueled
DX2/66 with dual-sean color, EMB/
RAM and 524MB hard drive, Cost:
$3499. Happy trails! ™
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PURSUING ACCURACY (Confinued from page 87)

complicated. We simply cruise along at
fi0—as indieated by our testing equip-
ment, not the vehicle's speedometer—
and stand on the pedal. We've tried
using threshold braking in compari-
son, and managed to reduce the
ABS's braking distance by less than 5
ft. onee in a half-dozen passes. The
cost in flat-spotted tires, gray hair and
time involved isn't worth the effort.
We don't test for brake fade any-
more, We stopped when we rarely
found a car that had an ]fl appreciable
loss in braking capability. Modern
cars' brakes simply don’t fade under

normal circumstances.
D
We use the smooth, straight and

long dragstrip to do our slalom,
Slalom testing is probably the most
fun thing we do, and at the same time
us more information about a ve-

icle's handling. We tell you the speed
we can negotiate our slalom course, It
often takes more than a dozen passes
in each direction to feel confident that
we ve Eotten a representative pair of
t's necessary to work up to the

best times gradually. Beyond the raw
numbers, we learn important lessons
about a vehicle's turn-in, transition
from right-to-left cornering and over-
all handling manners. It's not unusual
for the fastest vehicle to be the best-
handling—but it's not necessarily go.
Sometimes the fastest is also an evil,
guard-rail-eating handful at the limit.

Our other controlled test of a car's
roadholding ability is on the skidpad.
We conduct this test with as much
dispatch as possible, since skidpad
testing is so abusive to tires. We'll
take half a lap of the 200-ft, circular
course to get the car settled, a com-
plete lap for the photocells to regis-
ter the elapsed time, and then
straighten out the wheel immediately
to unload the tires. Skidpad testing
has been known to destroy a set of
tires in a second lap, because of the
intense internal heat generated in
the rubber. A lap of the skidpad takes
12 to 13 seconds in most cars, Two
laps will heat up the outside front
tire's tread so rapidly that rubber
comes off in chunks. We've seen steel
wire from the tire's belt poking out
of tires so abused—so we're careful
not to do that.

The lap times of the skidpad testing
are converted mathematically to g-
numbers. The higher the g-force gen-
erated, the faster a car ean go around
a corner. Conversely, the higher the

-foree, the more margin for error a
iver will have when making an eva-
sive maneuver or coming up on & slow
freeway exit unexpectedly. The num-
bers we report for any vehicle are
generally between 0.6 and 0.9, That
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means that the car is cornering at
60% to 90% of the force of gravity,
g being defined as exactly the foree
of gravity. Some high-performance
cars can hit 1 g on a good day, and
some racing cars, such as Indy or
Formula One ecars with ground-effect
chassis and wings, can reach as muech
as 3 g's at high speeds.

Like slalom testmi: skidpad teﬂtfng
tells us subjectively about a car’s
manners at the limit. Some cars are
well-mannered, and track around the
painted 200-ft. circle with only minor
excursions of the steering wheel and
throttle. In a perfect world, and on a

perfectly level and consistent skidpad,
skidpad testing is a steady-state af-
fair. In the real world of weathered,
frost-heaved asphalt skidpads, there
are constant corrections to be made.
Some cars are nervous at the limit,
requiring the test driver to saw con-
stantly at the wheel and add and re-
move throttle to remain astride the
thin yellow line. Again, the fastest—
Le., the stickiest—ear may or may not
be the easiest to drive at the limit,
Generally, there is a reasonably wide
spread in the handling capabilities
and characteristics of the vehicles in a
single comparison test. ™
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Sleep Better On Air
A Select Comfort Air Sleep
System doesn't rely
0N Springs or water.
Air is berter
because it
gently

Contours

;." ﬁ . r Please send me a FREE Vidm-l
' I and Brochure,

>

Get The Best Nights Secp Ever!

Frustrated With to your body’s shape

Your Sleep? and keeps your spine
Do you toss and wm in its narural align-
at night? Can't scem ment. And thar
to find a comfortable lowers the tension
pasition? Does your in the surrounding
back ache when you musdles, So you can
awake? These are signs sleep comfortably
thar your martress in any position and
doesn't support you wake fecling great.
properly.

== |
o AT
air ﬂ'rngn' o :‘pn@ or : _ —
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r'%&’j Call For More Information

You owe it 1o yourself 1o learn more about this
revolutionary way to a better night's slecp.

For FREE Video and Brochure, Call

1-800-831-1211

I Mame

| Addres
l City State
I Zip "hone
MEE:E Mail 10: Select Comfort Carporation

Posh Butran I 6105 Trenton Lane M., Mhamapuiu MN 55442
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It’s all about home~life~family
& making the best of it...

Join John, some Special Guest Stars and Experts each week,
as they explore America’s Best: home remodeling and
gardening to woodworking and auto restoration.

Sponsored by...
@ BRAKE PARTS

Coming this fall on...
§

Heane & Ganden Televishm Network

For more information call 1-800-892-6810



BEYOND AIRBAGS (Continmuad from

why vou have to have so much mass.”

nding together up to five thick
layers, most of a slug’s energy can be
dissipated before it reaches its intend-
ed target. The final safeguard is a
polycarbonate “catcher's mitt” coat-
ing on the inside of each sheet of
glass. This layer of plastie ean streteh
considerably without breaking, keep-
ing shards of metal and glass from
bursting through to the vehicle's in-
terior—what's known in the business
as “backside spawl.”

Though O'Gara prefers to design
defensive systems, some customers
insist on adding offensive capabilities.
An innocent-looking GMC Suburban
nearly ready for delivery is equipped
with a pair of front and back tear-gas
launchers. Another GMC is outfitted
with gun ports,

0'Gara and two of his brothers
bought the company back in 1982,
Since then, he estimates, he's made
sales calls in at least 46 countries,
Clients are likely to call him almost
any hour of the day, and Arab sheiks
have been known to fly into Cincinnati
for midnight meetings. OGH&E ex-
peets to roll out at least 200 to 250
“Fully Armored Vehicles,” or FAVs,
this year, with the typical price tag
running upw.ird of $100,000. But the
company 18 looking for ways to cut
that price.

Back in 1985, OGH&E tried to
market its first Personal Security
Vehicle, the PSV-1, targeted at the
average American motorist. While po-
tential customers might have been
worried about crime, they were made
even more nervous by the price tag,
and the eompany dropped the unsue-
cessful project two years later. But
the daily news diet of car bombings,
car-jackings and other automotive
crimes is taking its toll.

“Every time those stories run, our
phones begin to ring,” says ('Gara.

OGH&E recently introduced a more
refined personal-security vehicle,
dubbed the PSV-2. Call it “Armor
Lite,” if you prefer. The window glass
is only about 0.6 in. thick, and the
steel and reinforced-plastic opagque
armor enclose just the passenger com-
partment. Still, that's enough to stop
a slug from a 9mm handgun or an Uzi.
The conversion costs $40,000 to $70,000,
To really catech on with the masses,
though, O'Gara believes he'll have to
find a way to cut the price to less than
$10,000 for a PSV-2. He'd also like to
develop a more limited protection
package, probably offering just bullet-
resistant glags, in the $3500 range.

When a vehicle pulls into the
('Gara plant, it is virtually disassem-
bled. “\g'e do everything by hand,”
says John Verkamp, a shop-floor vet-
eran, as he carefully bends and grinds
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a new window frame for a Lincoln
Town Car. *“That's one of the most ex-
pensive things on the car. This door is
darn near two days’ work.”

With dual-hard steel, individual
panels must be fitted, then removed
and sent out to be heat-treated. But
that causes warpage, so the panels
need to be refitted. Door hinges must
be replaced with customized compo-
nents able to stand up under the extra
load. Often, OGH&E has to replace
the entire suspension system.

Sometimes, the company also up-
grades the engine in order to pull the
extra load—an FAY can weigh 2000

to 3000 pounds more than the factory-
spec vehicle,

There are nearly a dozen Humvees
at the O'Gara-Hess & Eisenhardt fae-
tory. Iromically, they're parked in a
circle around a dusty Cadillac stretch
limousine. The limo belongs to Saddam
Hussein, long an OGH&E customer
when Iraq was considered a friend of
the United States. “I lost two customers
the day he invaded Kuwait,” 0'Gara
shrugs. Thanks to Desert Storm, the
Kuwaitis are again in the market for
armored autos, It's likely the Cadillae
won't be returned to Iraq until Saddam
Hussein is driven from power. ™

IT'S LIKE OWNING

Now, you can Mill, Turn

or Drill metal, wood, and

plastic with one quality
and precision tool!

Build your own projects,
make your own repairs
The versatile, multi-use
dissign of the Smithy machine
Jets you make any shape or
size, Hobbyists use their
Smithy on cars, modeling,
guns, and other machines, Businesses make
repairs, build prototypes, do light manufac-
turing, The possibilities are endless.

Pays for itself in six months

Want to save time and money?
Do work in your own shop!

Models start as low as $1,005.00 7

You don’t bave fo
be a machinist!

Do quistlity work: right avway,
The Smithy is simple and
fumctional, and with it

MY IlViN MACGHINE SHOP!

=
No more waiting for high- pri.r.ud

machinists or repair profes-

sionals. Down-ume is expensive

~-dlon't wait for expensive parts--do it yourselfl

e
Hasic Tool Pk - FREE with 'l.rm.'h Jmirehie

you'll receive a great
operations manual, 4 one-
hour mstructional video,
and a tool pak 1o get vou

'

started. On top of that, call
our toll-free technical assistance line any dme
vour have g question,
Imagine what you can do with
your own personal machine shop.
We're so confident you'll be satisfied, we'll
give you 30 duys to try it oul,

Call or write Today for a

FREE 64 page Catalog.

1-800-4SMITHY

(1-B00-476-4849)  Dept. PMAA

Zip

’l""'.‘ -
Smlthy
SO28 Eatst Lind Streed
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Fun Loving o s Yk TUMA . {203} 781-8000 202

Gy 1 o 85311 Loy Angsiss, CA 20077 ) voked o ==t FAXS (203] TE1-8005
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Steel Framed Homes
for Lasting Value

WHY RENT?
$SAVE! SAVE!

CABLE TV
DESCRAMBLERS

JERROLD = OAK = HAMLIN = ZENITH
PIONEER » SCIENTIFIC ATLANTA

READY-TO-SHIP!

1 YEAR WARRANTY!
ABSOLUTELY LOWEST
WHOLESALE /RETAIL PRICES!
MASTER CARD » VISA * AMEX * C.0.D.

@ 7" (R-30) Insulation for BIG Energy Savings
# Unmaiched Protection from High Wind, Fire,
Termites, Heavy Snows ond Earthquakes

@ Americon-Mode Steal (over 66% Recydled)

# 100 Standord Models or Custom Designs

# Stoight Walls, Framing that won't Worp, Rot
or Creep, Floors thet won't Creak or Groon

DISTRIBUTORS WANTED

-
&

# Bolt-Together Construction
# Refundable Investment

# Honds-on Training

& Best Distributor Support
 No Experience Necessory

# No Franchise Fees

(all Today to Order o FREE
Info Packet or o $9.95 VIDEQ:

1-800-TRI-STEEL

ABLTI WST0M0 hax BT ART-TART
005 Siewmen ey Demee, 1 1A305

1-PAY SEMINARS

FREE COLOR CATALOG!
1 (800) 950-9145

1470 OLD COUNTRY ROAD, SUITE 315-PM
PLAINVIEW, NY 11803 NO NY SALES

| mmunmrmmm reas Traine
| rique "panonal o 8 vOu st psh e busor hat
| yOU WOrd i S jsee aogom # 1, Conss Troingr then 2l you wt
DB DS, EEN T8 SORC i C EHmOurT (OF NEDe. 555 Ona Weg
b dogrom #27) INo more ousting pis, bols, bonds o pioes
TRAIN SMARTER, RSTER. = g cordiovarior emecse with con

pmTed mustle tning and buiiging, the Proform Cross Tioenes condihons your eries

oy Bt NaA oy ofer nomednass sEem. Ang goes f il in s
20 mirutes o day, Ve guorcmes it

B0-DAY FREE TRIAL. o=

gy, and It vou'ns not shonger, tirmai

NOW
*49.95

PER MONTH

CROSS ﬁ TRAINERS

TO ORDER CALL:

1-800- 231 1044
SIZSE!

BUILD A BETTER
BUILDING
LARGE SAVINGS

INWENTORY CLEARANCE

FACTORY DARECT
WO CHARGE

PIOMEER STEEL BUILDINGS - siece 10

ACCREDITED DEGREES
MINISTERIAL LICENSE
PROFESSIONAL DIPLOMAS
Psychic = Hypnosis = Counseling = & More!
Ru h Name & Address To:

26% P = SACRAMENTD, LA 95877

IL()CKSMITH '

I = Home Study = Residential .
» State Licansad

= LOCK and SAFE i
B e
\800-815-7888/

PLAZAC SALES INC

Cable TV Converiers Plus Fanasomic, Scientific
.-'uhnn ervold, Pioneer and maore. Professional
Prices. One Year Warmanty - Ship

E:EID. ﬂcmuimpl r_flnflu'\imldllhl
& Samy. no Jersey mler. Dealers

declined
Wanided.

PLAZAC SALES INC.
1-800-A-WIRE-4-U [1-800-294-7348)

CABLE TV
DESCRAMBLERS
Converters & Acceasorias

SAVE MOMEY! DWN YOUR EQUIPMENT

¥ou now have 8 chooe O own
your cable squipment o
access all and basic
| channais. Wa offer the lewest
| prices on &l meor orand
| nemes including Zenith,
| Jerrold, Scientific Atianta,

e 1 Tocom, and Monser, FEE 38

qﬂ-ﬂﬂ1ﬂm'&: if you are tired of
the rneng cost of Cable TV
CALL FOR YOUR FREE CATALOG TODAY.
Agdd-on Catie Compary
BOD/334-B4475
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CAGLE DIRECT

|'|:‘l'|J_H ll|||;_ K

FF"._rh

Now you can tuna-in to your
favorite cabla TV programming
and SAVE 100'%—EVEN $1000°
on pramium

CABLE TV EII.'II.III'IIEHI'
Converters » * Filtery

MODERN ELECTRONICS

1-800-906-6664

2125 5. 156th CIRCLE = OMAHA. NE 68130

Earn $4,000 Per Month
From Your Home
With A Computer!

Begin part-time and still retain the security of your
present position. We offer 20 services you can
perform for your community from your home. No
experience necessary—easy 1o learn, We provide
training and computer. For FREE explanation
casserte and literature call:

1-800-343-8014, ext. 532

Computer Business Services, Inc.

CABLE T.V. EDUIPMENT
Why Pay High Rental Fees?
Beplacamants for all models. 60 day wncon-
Ghil Mofey btk gudranbed. Low Prices
wiitun M Mouih SEAE lod fres CRtmg

ME, COD. Led cur saparinos worn o

1-800-243-3967
EXYLINE SYETEMS INC.
114 8. Euclid Ave.

The Thompson Vocal Lllrrun.ll:nt Bd:!lfﬂ- T.I'u.m l’.atnnlm

DISCOUNT GARAGE
OPENER PARTS

G#t BIG SAVINGS on All Brands inciuding Ganla,

| Stanley, Crafteman, Liftmantor, st Transmiters
Receivars, Ganr Kits, even Motors. MasterCard, Visa
Sami day shipping. Overnight delivery avadable

SAVE WATER SAVE $5%

Family of 4 can save 20,000 galyrwih 2 #4 ()

TINKLER BAR™ Allows full flush when  £ace

you naed it, mini flush for all the times you don't
impie one-nul installation. Standard tanks.

P.O. BOX 2324
ECO-SAV MILFORD. CT 06460

AL
31 wiky
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SPACE - AGE OPTICS

SEE THOSE BLIND SPOTS YOU COULDN'T SEE BEFORE!
Einally - How Available, Eliminate blind spols Completely and Permanently.
Successfully tested on the Autobahns of Europe, The all new advanced Multi-
View™ Adjustable Blind Spot Mirror prowides expanded distortion
free vision - dou thee limited visibility one sees in regular side
mimors. M attaches easily and in seconds to any

vehiclg's side mirors, It's unique ball swivel allows it 1o ba
adjusted 10 suit any driver's viewing position - maximizing the
vigw from bath side mimors, Forgotten are old fashioned “fish-
eya” mirrors that diston, cloud up-and won't adjust. Once you've

FITS ALL
VEHICLES

roler Tnde% Toll-Free

1 '800'7 “?571 My Diiving Sater Far You & Your Family

rd sLHuCover ‘-r"a ONE |Small 27, x 1%," (Cam, binvears & Pings.|
FIH_]CE'L.:M_;.F ?" x 2" [Trucks, Five and Canpen | CUSTOM

Introductory Offer LOOK
onty $14.95 perpair

(Single Mirror $9.95 ea.)

ﬁ :am:l :!m:k !

qn:hrf l’,::rndll ﬁprﬂ # to:
MULTI-PRODUCTS
[17981 SKYPARK CIRCLE #G, IRVINE, CA 92714 |

Add 52 .50 shippingHanding = CA ru.ld-nu aod HHM.I.I

Revoluionary File Makes Steel Fies Obsolete!

owerful Files in One: Coarse, Medium & Ultrafine!
Diamond Abrasives File & Shape Anything!
» Unique Magnalok™ Magnetic Holder

» Aliso the Ultimate Sharpening, Stanel

Diamond File Sat 420

For a stora near yoi!

(800) 342-3255

© EdpCn® 120

Available at most Sears, participating ACEs, s
TrueValue®, and other fine hardware stores. ﬁ;‘:‘”‘

Patarty paning

Don’'t Lose Your Head
over High Cable TV Bills!

Owning vour 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

DESCRAMBLERS

Everquest * Panasonic * Jerrold *» Zenith * Pioneer
Scientific Atlanta » Oak » Eagle » Hamlin * Tocom

1 800 624-1150

“artiomal Cansumes
Cable Amsaaciatinm

875 5. 72nd 5. * Omaha, NE 68114




NUTEK Weeh

250 ttch Codar Pork TX 78413

CABLE TV
COMNVERTERS
& DESCRAMBLERS

1-800-228-7404

P S
o5 VCR
RO

The Only Remote You Wil fver NeedAgain |
Guaraniead To Work On Any infrared Produc? |

s Works on ALL TVS

& ud Sowunce Inpurs

& 181 Channal Capabiiity
= Video Command Carvlfer

= Rermole Control

NOW $3,975

Value $17,250

NOW $8,846

Other Sizes Available

™ W MIRACLET [T

1-800-843-8275
FAX 612-544-1835

Made in America

NO NOISE

1S GOOD NOISE
Tetal 4-Band Detection With "QuigiPlus” Performance

Enpoy ewclusive DinietFlus perin
mence with adveoced woil-falsing
errenitey. Featiring Fox DigiScan™
Signal Processing {or ull knowi 1
radur speed-moniloring systems-
N-hand, K-band and SopecWids
Ka-plus Laser LockOn [or all loer
susiems in oone uhre-c HH M ulira
siTIsilivie Wikl
= [l Nigal Procesing
= Lapser Lol Ot icall Sy |
s FiFpfnmne Clnoiier- Ve Oirciadry S8
o Fari iy Defiond Wimdsbiald fracher

N o Pl itV Tl Aleees st
& Fliv-Sepnnenl gl Arnegth Weier
o f Dy Salrivfuction Guamenioe
Test drive the “ (et Plus™ distecior
freum Fox Elecironics, o plonedr in
Autnmakive - detecion SVELE
echmiing

b s applicablo sales L

1-800-832-6369

FREE Shipping & Handling

LIMITED TIME DFFER
fber 170084

Signal
SN T

Processing -

[RDER 24 HOURS, 7 DAYS
A8 B ol Lot Ao

HomEBUILT HELICGPTEH

raaly, kweront

» CowvaEy avg PaEen o Uies U prywhene
i gl Dy e LI SPEE + LETEE FaE
Compists O Conatnicton Plana
Only 524,88
il B pait Foriigs dald i)

L s T
Rl AT oo} TR G B

Cutalog anty: §93 J -,

Call for

Catalo H\

MOLDS =

'l'qlTl 1l

for making Ornamental

Concrete items only
Book about Aluminum Molds 51 u
including over 425 designs,

pricas and production trade
secreds from the world's
Inrgest mokd manulachurar.

CRETE MACHINERY CO., INC

. Box ASS, Hickory, NC 28603

Bargain Books

Bave up to 80% on publishers’ wnrntnch
remainders. Thnuunnrla of books,

| B St

I-I.'thury BIW&F’{E h:r-e—-—w4ﬂ tu':hl

_Iet'.t

L“"“'E“—'“—""—"w—""_“'ﬂ'

sl

=5l Sope $6§ — H’upﬂir It Yourzelf

I'.:lul'rﬂl'!.' & Easily!

Destgand Joot thee Dl Yimirsslisr
(_'.._ﬂ. Dhagrcai Matad » Laser baider Secmis
o typic reemueh. Ricommentndl ) e
roinr Reperir Dnder S840

g '-hr'l tme e paf Linder $40 |
spaafr Linidar 5S40

il
[ nMUEHAu‘g“- MAKES LASTING REPAIRS

e e ——
He ‘Vion't shrex or Bal cul Sesy quickly helss
WATER
gt Fopnomica aisy--utd pewser apepn ndef-
PLITI"[' ity dasthie 1 mber, AT A Bar Saale Blnes.

04 BT e Ry

| .,*._ Bex B04-PU) « 50 Forest sk, » s Maizesn, 1, S04
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CALL FOR FREE CATALOGUE

CTOLEZONE

1-800-909-4333

TIRED OF FLAT TIRES??

Ierer New NO FLAT Today!!

Haven't .f'"' always
a weather
station?

The Wealher
weather
by

Monitor [1 makes & sate-of-the-ar
moniterng  syste

uxe! Includes all t
ther statsom for 4 fraction of the cost

Northern

| Where the Pros and Handymen Shop

i e
N Warm-Up: Sale!

Portable Kerosene
Heater Helps Keep
Szuarm Fruuma 1||"||f|1rn1

i TOEl ek

]
’ ".m sale "129“

Poroerful 2-snge
blireer hai 6 I'|-r|.'..|.' 1,
< TEyerss spesils

EG0E

This amazing new product sale W
will seal tread punciures FEATURES INCLUDE: .
up to "4" in diamater * Inside & * [nside * Instant Matric ok Pressure Washer
® P T for the life of the tice Outside Temps  Humidity T Saves You
Events Fals — o Wind Speed  *Wind Chill  » Ouitside Hum Cleaning Tima!
* Saves Fuel Waorks on any tube or A DIrction .« Alarms & Déw Point 1250 PR 118 Vaolt
» Extends Tire Life tubeless tire o Bt Lo -.. l Oiption mlew draws 14.5 Am
»Prevenis Casing | 1.800-LAST-FLAT T8 Due o B BN, Gianal AC :
Damage lﬂ_ﬁ : ‘m S&H & D = Rainfall Owption Inieriacs
® Reduces Downtime 1 bethe braats 4 Order today:
* ¥PORS o0 ey VISATMC or send check
vehicle from mopeds | of Monsy onder to: 1*8““'5? 8-3559
to heavy duty trucks | PO Box 234, Albertson, NY 11507 MF 7 aum, 1o 5:30 pom, Pacific Time » Pugar | [.‘.eilln-g-b.luunt
| = Easy to install : -8 WEENT DELIVERY] EAX 1-510-670-0589 » MIC and VISA Automatic

Orse-year warranty = 30-day money-back guaranies

E!ecln: I-Er.-atur
Phl W

Davis INSTRUMENTS b

JiE Dinhle dve., Hayward, G4 Bil4t #1703

SAL

CABLETV "

DESCRAMBLERS
WE’LL BEAT

ANY PRICE!
CALL TOLL-FREE

1-800-284-8432

= JERROLD = TOCOM = ZENITH =
* DAK = PIONEER = HAMLIN »
= SCIENTIFIC ATLANTA =
24 HOUR SHIPMENTS!
QUANTITY DISCOUNTS!

30 DAY MONEY BACK GUARANTEE!
FREE CATALOG & INFORMATION

@ [F X

Mastercard » American Express » Visg » C.O0.
HAVE WAAKE ARD) MODEL NUMBER OF EDUSPUENT LISED IN YOLIR AREA

| EQUIPM 2
Tha uflli- WO
for cables TV sgulpment.

[

|

|

el

"BUY WHERE THE DEALERS BUY." |
|

|

|

|

%.
II.J.

T Canbe Descramblers
mnd Converisrisrs Calalog.
O Ewvary Cayl

MEGRA IEOTRONIOS

——— — —

The Qriginal
Leatherman®

el 10 ¢ 1 it
i’ H9E15

4,400 Watt Exiandud Hun Genamlar
Rups up o 7.8 howes

|r"dl-| nE Liong-life '1]“

Hnggs & Somnon e

hai s

Shipping not included.

Send or call for your FREE Discount Catalog.
ORDER TOLL FREE

1-800-533-5545

Fax: 1-612-894-0083
2 Sale Prices Good Thru 113084 Key #86720

MULTI-MEDIA
EQUIPMENT
* Descramblers/Converters
* Bullet Protectors & Immunizers
* Digital On-Hold Announcers
* Laser Pens &Voice-Mail Systems

1 —800—833—291 5 -ﬂﬂu-zﬂﬁzuaa | Name :
Where The Dealens « Cuarandeed| i
o E.yzhsfu 10%00 3 Seccd Uni : g e e A S oy Gt : : i :
FrienpLy, COURTEOUS SERVICE e Ty Mg o v W (8 e v .
- CABLE WAREHOU Gy sam__Zp___ 1
18117 WEST OARLAND PARK BLYD . SUNTE 315, SUNRISE. FL T35 ] #BETH0 SEND TO: NOATHERN, i

s ELECTRONICS, INC p— | PO 1219, Burmswille, MN 55337-0218

i s e i . e o

Wi FLORIDA SALES
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@104” price for
dealers only!

800-644-6682 Sz

MILLENNIUM?3

Converter w/options including:
* yolume control
» remote A/B switch
« parental lockout
® infro-red remote
* restores picture-in-picture
* favorite channel memory
* wotch 1 chan. record another

E2NOVAPLEX

BA18 Bradiey Ave., Sun Valley, CA, 51352

Youu VCR Tares

Ci FLaY A5
Crean as Dayl

UNJAM NOW WITH
INTELESTAR
ITRE IUCTROMOE

1-800-282-4336 [

~Ower All Terrains bn
the Alr Commamder!
Fasiest, quictesi, &

HOVER ...

Fram §5,2000
Dealerships available!

DIGITAL
VOICE CHIP TECHNOLOGY |

This 20 second digital vos recornder gve's you complele

and dafined volce repoduction copabii Recond massages.
appaniments, of mporanl numbers Bven recond's volces up
10 50, owoyl Opencte’s on flour L5y bulion calls up 1o s mo.
depanding on Usa. Your messnges remaln even when cells e
dedd of Femoved You con aven recond phona conversalion's!

Smaller than a BRAVO pager |
NO MOVING PARTSI

PRODUCTS
800 & PACIAC COABT
HWY. #8-311 REDONDO BEACH, CA. BORT7
A, WLC., Vi, JBOCN 31419653 EXT. 99

FREE SCIENCE RESOURCE

CATALOG

e e epi et ot ity et

EW! PRICE
H[n"..iﬁ'r““l“ (1 s S
Lightweight, Measures Less Than 5.5
Ideal for lechurers, presenfotions. educmiors,
instructons, annueal mestings and siide shews.

It pYDpECTE § brisc

W EL i oA _ R LERET Tl Buiul PNBCT
syd axpasure  MLGD. 44T PRICE BREAKTHROUGH $43 85
FOR PHOME ORDERS CALL 1-609-547-8880

Mas-ri BAM-BPMC Sar PAM-AFE E5T 45 Doy Measy Dok Gueroniss
[l SERVING SCIENTESTS FOR OVER FIFTY YEARS

pal Edmund Scientific Co.

Dept. 1408, Co08 Edscarp Bldg.. Barrington, NJ 0BOOY

- .
Hemmings

Motor News

Woekl's largess collecoor car
markriplae

Ly RO pages each somiih
filted with thousandi of ads

wwwww
B lies, Bisrwrurs S move.

sl [ridamiias ey (8
BINE GLANT ISSL'ES

Qo 2g = = PR Y s

Call 1-800-227-4373, ext. 550, or 1-B02-442-3101, ext. 550
to e youst MUTVISA, or send payment oo

ings Motor News

PO, Box 100-510RRT, Reanlagion, Vermont 05201 3

ENVIROLET.
Toilet Systems

Composting

3

Advanced Waterless & Low Water Models
The environmental, Sanitary, odor-rée answer i cottages,
cabins, homes & industry. Cad for free information

& SANCOR™

A L40-30 Mimer Aok, Seactarnugn, Deiang, Caeais WS THY

1-800-387-5126

CANADA1-800-387-5245

—

CABLE TV
DESCRAMBLERS

= =
'_L.' » &

FREE CATALOG
GUARANTEED BEST PRICES - IMMEDIATE SHIPPING

APPLE ELECTRONICS

GUARANTEED]  cw
= 1-800-775-0444 o™
_T.C. ELECTRONICS

BEST PRICES
$321dd L5330

3584 Hennebec, Eagan, MM 55122
30 DAY TRIAL 1 Y. WARRANTY

VIEA MC AMEX DISC

WOOD HEAT

Charmaster®
II0TA HWYZIW,

—— GRAND RAPIDS, MM 55744

HE RN IA APPLIANCES

FOR COMFORT! k
You can enjoy heavenly PR g
comfort night and day at = = =
waork or at play! Send for
FREE Illustrated booklet.

CHEAP HEAT

INEXPENEIVE - EMERGY EFFICIENT
WAINTENANCE FAEE

&)

Do Sl Sifstary S Aot mac Reale Lal pou ghs o
BT RS AR [ D S0 ] DROPN Rl AMD

Pl it Do i pivsnesil by e miwrncon wih sy

cootmrid NN, o't cisieg Cvoer ooy

Compirs [Verransd Pans - 51705 poapes
AOMERSER

P, BOE 1103, DEROT, TEXAS Hilk-191d

H
i
H
i
H
Ll
L3
LS
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Usa; 1mmmsm.zmnzmm
Conoca: | Yeor 124 « 3 Yeon b, A3 O | ey £l « 1 Veon

P.O. Box 1748-48 « Union, NJ 07083 [

o e o g e e e i o o o i o e o e

FUTON FURNITURE

BIl1G S

Fisuse have MODEL used In yo raua.rm cafling
ENC Caonpc illtl. Ing
1-800-535-1843 5ieesrictii v
MPLE WM 53445

"FASCINATING WORKING TTEAM MDDELES
smpan WIS & AR e D 00 5w
2 . has, Wwe, Cae Viman Sy
Tt Lot L dcrminorsst. Saming, ‘anpe M agh
e | amng B Arovane
J kL o BAATE » BESVICE | ran'
LANGE DVECOUSITE | Wi
THTIF\'EAH TOTE & BOOK ‘ NG
Cupt i Fien 810 Renaniia flay WY BT

Don' have unprotecied

DIVORCE!

Got exfonsive halp, Save 333
Local lawysrs & mfarrais, newslelian
MEN'S DEFENSE ASSOCIATION
17854 Lyom Foress Lake, MM 55025

> 1 bucks brogs infs <<

Concrele Dome Kii

iGs00)505 000

At Last 8 New Amaringly Simpla
GAS TURBINE

JET ENGINE

Biwlig fraem L] "-"I-' [FLI N
L 'ﬁ. I 18 ine

SAYOY SCIENTIFIE  mawva mowica.
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CABLE

“The Originals”
JerroLp® TvT $29.95
JernoLp® TNT $50.00
SciexTiFic ATLanTa®* MBO  $50.00

NEW IMPROVED!
Pioneer® P10-3@ $50.00

TV

BLOWOUT
'ﬁwwmmﬂ $195.00

Revolutionary new universal one-plece con-
verter and descrambler. Fully activates all
Jerrold, Scientific Atlanta, and Pioneer
systems excepl baseband.
+ Pictare in Picture * Om-screen display
+ Computer interface + Steren

= Dizal tumers = Lasi channel recall

» VolumeMuie + Favorite channel memory

+ Parental contrel + Ch Yd switch

Cuandiey Orders Ondy » All Other Mocnis Avallabie
+ Cadl for Pricing of Bralles Cuarifiss

dervnid, Boearilifie AL, Flose AN gl NS
el il iwhirences are tor ideniification purposes orby

MicroCom Inc.
800-665-2002

Build A Museum Quallty Replica!

it N, ME201TT
Scale 10" = 1"
Aoplica is 14°

P

Even # you've nimvar bul

Special Jnr.rnum::ur'.'
I;l_i;\-,ﬂl.-;"lﬁ-fl f

Dl"l!r'
a koepsake 10 be freasumed lof i;l:.'
srabions! Kt includes pro-carved
g hull, brasa, wainud
rmalad g, colton rgging, deck
planking ':.L:dnﬁ-ch!l Ge3piny bnsé
pians ang nstnetiona, Plog, 3 34-pe
100 SE"I DHTIENS 3l Ne DS you |

angd

veed! Full money-back guaraniss OB ChRCK OF MONY craRr i
Fn- Book With Your Crder! NSO BN,
N, & 32 pags dlusirabad baganers
o1 ur: 10 WCE ) modeing, B8 Degt. PMCA, PO Box 1000, inchsisial
for 5608 18 yours-absolutoly free! Park Drive. Wt Pocona. P 15344

CREDIT CARD HOLDERS, CALL TOLL-FREE B00-222-3876
MON-FRI -5 ET. OR FAX 717-839-2080 ANYTIME!

Phamiom- bl s L83 by L. Taylor, Eaa, WA

CABLE TV DESCRAMBLERS

JERROLD,

SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER,
* ONE YEAR WARRANTY ON ALL PRoDUCTS IN WRITING !
% Buy 2 save 10% on seconp unrr.

* EASY TO INSTALL INSTRUCTIONS WITH EVERY ORDER.

* FRIENDLY, COURTEOUS SERVICE.

WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A
30-Day No-Risk TriaL PERIOD.

KA

}-VE ONICS
7314 W. Dod

Rd, #334
Omaha, NE 68114

HAMLIN, PANASONIC

147



CABLETV.
CONVERTERS

WHY PAY A HIGH
MONTHLY RENTAL FEE?

All Jerrold, Oak. Hamlin, Zenith,
Sciantific Atlanta, Pioneer and all
specialized cable equipment avail-
abla for shipment within 24 hours
For fast service MC/VISA or C.0.D
telephone orders accepted. 30 Day
Guarantese [Quantity Discounts] 8
AM. to 5 PM. C.5.T Monday
through Friday

Send seli-addressed stamped en-
velope (60¢ postiage) for FREE
CATALOG

Manchester

BN EN
Zgz&nalqgféﬁzﬂﬂs

Honda Parts by Mail!

Accord = Civic * Prelude » Passport

* Huge Inventory...all models “70-"94
» Genuine Honda Parts Only ¢~
* Competitive Prices o

* Saves Water Up Te TO%

+ Adapts Any Toilet Into
Ultra-Law Flush

+ Ong Sive Fits All Tollets
« Easily Installs In Seconds

1 FOR %7.95 Plus *3.00 SH
2 FOR "3.95 Plus 73.50 S/H
3 FOR v15.85 Plus *4.00 5™

Ak 4 wwmas Saboay, Callamia
raacieedl add F2P% saew lmx

- eeeemmenmaay
(]

Teilel
Water
Saver

Ssnd Chack or money onder to
KTHC « P.O. BOX. 1ME40
San Diego » CA » §2112-4540

A0 day manssy BACK Qusrantes
Aatima WarTanty!

NEW!

Patentcd Dosign

CABLE TV

DESCRAMBLERS

Best Prices in the LLS.A.! We Wil Beal Any Price!

FAET SHIPMENTE FREE CATALOG
J0ODAY MONEY BACK GUARANTEE
1-800-772-6244 wr scest
U.S. Cable TV, Inc, Dept.: KPIM1194

4100 N. Powedine Rd. Bldg. F-} Pompano Beach FL 33072

TELEPHONE LISTENING DEVICE

B W (B [BETibem 9 e P10E B

BCTgw, Im.  phore o Sung op

$19.95... ...

Buper Poweriful
FM TRANSMITTER
iy 1N P RSl P e T miniEEny
Trafeity w18 ' Posi 18 By FM nie -Eawy
Mgyl B - wp W W belwy el mel )
Vo catweg ol Trameaiien, Voo Scamisin s
aibad iperaiy dee wcioss B3 B0 i US Corp

e e b LIS Covp., PO Bes

P-JOR T, Maltaerne, FL IFBET OO0 % OF

il 407 T2 108060 o sl 100NN 4 31 80

ippiny

CALL NOW FOR OUR FREE CATALOG:

1-800-489-9631

Call Bam to 5pm (E.5.T), Mona.-Fri,
All orders shipped UPS

Mas! arders shipped same day.
Satislaction Guaramtesd.

Fax Orders:1-203-6456-B861

LY el

-ﬂ'

Ninabep Serles

FREE!!!
L
WITH EVERY DRDER

FULL COLOR CATALDG & MINIATURE
BOOTKNIFE W/KEYRING SHEATH

THE ULTIMATE COMBAT/SURVIVAL KNIFE!

GIANT 154" OVERALL
10" 420 J2 staindess sioal blade. Handle & sheath
hiald & complete survival kit. Hurry! Limited Supgpily!

e Super Low Price al $39.95 ;1%
fach
L= 1-B0D-385-4103 “5

R USH CHECK OR MOMEY ORDER FOM 84408 TO:
ATTCONAL

HURRICANE INTERN:
PO Box 108, Cold Spring Harbor, New York 11724

Wood-Mirer Products, Inc.
Indianapolis, IN 462142400

-

HYDRO

MAGNATRAC.:
Ne Beits...All Hydraulic Drivel ¥

f
:
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:
;

)
" .'W f

™ = Emge =

ALL TERRAIN

EL BIKE I
EHES MI"I"#HEI!E! W
W0 Positrac = 35 Speed
Fal:lnrr Assambied

1.2 & 4 Seater = Sareel Legal
Easy to Pedal » Tracior Gears
Free Literature 24 Br. 1 (515) &22 2737 [a1 BEs

.m DEPT BT = 128 AHCADES LANE
! mHEM]EFIEWILLE. TH 7075

o Busild It

- -
| -’H':" Tuul-q'll

”l-: DIGGE

P 15 Bailel B LS R YO O Daskyard
Sad propedied « Ho mschining + Sar iowsble
g i 000 io Bl + Deatigr: in e ovar B yaamn

P.O. Box 600, Dapt. P - Dadervilla, Wil 26083 - 1-800-01-

Send For
Freeg

Brochuro &

5I..IHHII.I. HA{-‘HIHEHT
Andover Park East
SEame WA BR1R8

FREE
CATALOG

Cail for a compeete
catalog of woodworking

18009294321
Fax: (206) 575-3617

machingry

|48

Satellite-TV Ralsi==

58 Page

Cataleg EL'rEI & Guide

Left Us Heip You Selasct
Your New Sarellite TV
Enterfainment Syaftem

Over 40,000 Satisfied Customars
'F? -ann 334-&455

' ‘ smwslou mc-

1020 FRONTIER DAVE
INSTALL OR UPDATE YOURSELF!

FERGUS FALLS, MN BS33T

POPULAR MECHANICS » NOVEMEBER 1994



SHOELIASK | | MULTI-VISION

P Bosighed I USA by Shoptask™” ELECTRONICS

CapLe TV
CoNvERTRERS
DEscRAMBLERS
s Jerrold = Zenith » Pioneor
& Seientific Atlanta = Hemotes
= YIDEOQ STABILIZERS

& ArcoREOres

" " t b g b Ciro

* Discover one of the
most bizame collec-
tions of paperbacks, pamphlets, industrial refer-
ences on incredible plans, lost secrets, and forgot- |
ten events ever assembled! Write for a catalog!

Whiskey, Brandy & Cordials — 1937 industrial
handbook: secrets of making hard liquor. Large
batch recipes, aging secrets, still diagrams! Secrets
you're nod supposed 1o know! No, 20935 §9.95

Build Alcohol 5till - Brew and distill high proaf fuel
alcohol to run engines, Complete plans; recipes,

e

1-800-343-5775 FREE BROCHURE
DEMAND THE BEST =

BHOFTASK P.O. BOX 581, MONTESAMOD, WA BB583

BUY FACTORY DIRECT & SAVE

Quantity Discounts!

™ o formudas, all
%25 For Each Referal!
Buy Where the Dealors Buy! weiz. No. 4
¥ $9.95 —_—

G UARANTEEDI§

] .-'-\'.}-" ]

1545 Lejay Manual -

800'835'2330 Build arc welder, i

Ploass have hMake & Modul I electric scooter, 110

it used in your ardas volt alternator, spot
- welder, windmill, ™=

more! 50 different

plans! Bargain!

Mo, 20013 $6.95

2YEAR
WARRANTY

Build a M izer —
Ut b ALL YOU NEED TO KNOW Build :sim:: t|l:c!l:il.‘a| machine 1o turm ron &
CALL TOLL FREE _hmmm ABOUT KNIFE SHARPENING sies] into magnets. Recharge magnetos. Complete

plans & secrets, Mo, 3008 §7.95

m m Do It Yourself Yacuum Forming - Build all the

equipment you need 1o make signe, models, props

o o o A s7seass | || (] & LANSKY

oifering the world's largest selection of A e WD Ay e e 183
! sharpaners Inr hunting, home or Shop.  [3| | | Seerets of Lightning Bolt Generators - New book
thE !.)(]-F HOI-]—R e Al on building static eleciricity machines; Van de

Giraaff, dirod, frictional, & mone, Rare high voltage
secrpgs! Mo, 20900 58.95

'-"'1?’ $AVE HROKEY

SCRATUHED OF CRACRED .h. |

WINISHIELIN & PLATE GLASS Build a Working Solar Cell - Build a real working

cell, Mot all that efficesnt but very low cost. it realky
works! Great science falr project! No. 819 34,55
SEND FOR FREE
(S COLOR CATALOE | | | Tesla Coill Handbook - Inside info on des u&:s

CALL HOW - TOLL FREE Bn'u 595 6224 construction & ration of Tesla coils. Incl
NYSOFTTKLEER oertem Lansky Sharpenars, Deqt. PM, P.0. Box B00 [ plans for 28° ;p:?:m;chlm Mo, 3007 §9.95
s e ————— Buffalo, New York 14231-0800 U.S.A. i i D
eska’s mients ernale Curre =
su BRwWe ILLH":E - - 1904 Te:i‘;::nureon his high voltage experiments.
COUNTERSURVEILLANCE Blectranic Devic Rare! Tesia himself speaks] No. 4392 $9.95
'!'rlnl'rnllh'r Kits £35.080 = BugiPhone Tip Detectern
Cowert Wideo Camenas » Bocks « Yideos = Viaice Changers —— Chemical Cros Reference — “Translate” old fash-

Shotgun Wics + Vahicle Tracking » Locksmithing + AND MORE! /* 1 —n ioned chemical names Into their madem oquiva-
£l d S12500 r"-_ — e T hents. Essential for experimenters! Mo 1(]1?1155 55

E ?.? NS Y maoney ot -~

= —— e L Mastercard, Shipping & hardlin

- b = [EI _,E ORDER 75¢ first book, 25¢ each a

tional. Money-back guarantee.

STEEL RUST REPAIR PARTS write for your copy of tindsay's — \NTRITE

FOR CATALOG SEND 85.00 TO ETE o — 5N
P.0. e 237, Buffalo, WY 14236 (T14] 6910476 e

Hn%rw van or fruck to showrsom condition new Technical Bools catalog
pbiblpr’e g uum:mmm st ety e g o 4 OR
| ks! Send §1.00 (LS &
Send 85 for llustrated, 1 eatalag wit instrue- ity s
tions ko install TABCO parts. Refundable with ordar Canada) or $4.00 foreign air- CATALDG
Shippad 1st Class. Dealer inguiries inviled. mail. We'll send your catalog
(216) 248-5151 immediately! Write today! mnn'!
! mcn FAX (218) 248-8979 —-—k -
0500 Solen indutrisl Pwy. Dapt. PM Cleveiand, OH 44130
And Envirenmentally Safe Home PO Box 538-WN2, Bradtey IL 60915
Lip o 70% enargy savings. R-28 Dome Building Kits from FMW A HETIFADTED | i Send the books Sendacatalog. M've l
$7.060. Perlect for the owner-builder. Build in any cimate. | | ? - | D marked! D enclosed a dollar,
Firsprool, low maintenance concrate axtarior. Ldimats | - Mame
resistance to \ermites, deteriortion, humicanas, sathquakes, | | | asdress |
& tomadioes. Choica of plans. 471 103,171 sq. R ity & 21p.

Friea brochure or send 55 for a Planming Kit
American Ingenuity |

ES00- Hariock Rd. Meibome. FL 32534 4072544220

Il-
Formell Lt p..-.f.hl |-k B AOITTIA
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Dorothy Nolan, Classified Manager

Rates: $11.65 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)}—3$60.00 per line. Our JANUARY issue closes on NOVEMBER 7TTH. (On sale date is
DECEMBER 15TH). All advertising is payable in advance by check, money order or credit card Advertisers wishing to charge their
MastarCard, American Express or Visa accounts, please be sure to include number and expiration date. Send order and remittance
payable to: Popular Mechanics, Classified Advertising, 224 West 57th Street, New York, NY 10019, Be sure to indicate classification under
which advertisement is 1o appear. For additional advertising information call 1-212-648-3167 or FAX: 1-212-877-5415/1-212-586-5562.

Advertisers using a P.O. Box number must furnish complete name and strest address for our records. To avold delay in the publication
of your advertisement, please send samples and descriptive materials with your request if your advertisernent does not state clearly what

is being offered.

We can take your order over the phone. For speedy placement of your advertisement

YES!!

contact Dorothy at 1-212-649-3167. Please have credit card information handy. Thank you.

FPUBLISHER'S MART
BOOKS & PUBLICATIONS

OUTLAWS Sourcebook OF Forbidden Devicea®nowi
sage. Write: #365-X11, Penfield, NY 14528-0065

“BMALL ENGINE PARTSE™ catalog 51 Smith's. 513W
Spding, Weatharfiord, TX 76088

APPRAISE Your Cwn Homa. Save Hundreds OFf Dollars.
Easy Stop By Stop Approach, $10.00, Marshali & Graves, Bax
1818, Thousand Daks, CA 51358

SAVE HUNDREDS GUARANTEED! DWW, Speeding More
Infprmation The Cours, Attameys & Police Don't Wan You
The Public To Kmow. §14.85 CKMO To: TM Products, Box
21, Plattekill, NY 12568,

INFORMATION Report “How To Make Monsy In Imgon-
Export” $4.00. AL Paine, 110 Gresnpine Bivd.. E-1, West
Faim Basch, FL 33408,

WELDING - Cerified Instruciors Low Cost (How To)
Reports; MIG, STICK, TIG, Gas, Repair Cast kron, Save On
Fllpl.u-l. Troubleshooting. Write For Frea List. Marshail,
25430 Mabel Streat. Millbury, OH 43447

“ANARCHIST COOKBOOK™ Availabla again| $25, daliv-
ernd. Baricade Books, Box 1401-X, Secaucus. K 07008

“SHARPEMERS REPORAT™ Maonthly Newsdettor. Valuable
Tips—Sources—BuySall Used Equipmant, Free Brochure
Skog Company, Dept, PM11, PO, Box Z2ET, Minneapolis,
BAN S8

FREE BOOKLETS: Life, Death, Soul, Resarrection, Pollu-
tion Crimis, Hell, Judgment Day, Pesiiution Bible
Standard[PM), P.O, Box 67, Chesaer Springs, PA 18435

HOMEOWNERS - SAVE THOUSANDS IN FEDEAIAL TAX
ONM YOUR HOME. FREE LIST OF 200 TAX-SAVING EX-
PENSES. SEND #10 SASE TO: WILSON-CRAWFORD, POB
T03-ME, WALGONDA, IL 80084

HOME SECURITY| Save E55! How-to Home Protection|
Book, $14.97 Dunn Loring Publishers, Box 143, Dunn
Liowing, VA 220ET-0143

POKER. WiN CONSISTENTLY. Make monay. Surprise
lriends. Expert reveals inside secrels. Common mistakes.
IPut oids in yoser favor, Feport 510,00, KLM, 3812 Aosdwiood
Avenus, #PM1TT, Los Angales, TA 90066-3030.

FREE THINGS, 4 PAGE BOOK WITH THOUSANDS OF
FREEBIES. Crver 500,000 in prini—$3.95 plus £2.00 postage
& handling BU Publishing, 18585 Oakdais Aoad, Athens. AL
35611

ATTENTION COLLEGE GRADUATES! improve Job Pros-
pecis. Cameer, Appearance; Sove Mongy. wilh booklet:
Commonssnss Wardrobe Guide for Man and Womaen. To
Order, Sand §3.95 Plus §2.00 P/H 1o: A & D Enterprises, 658
Fifth Ave. No. 295007, New York, MY, 10103 Satistaction
Guaranissd (MY, Pedgents Add Sales Tax)

HOW to buy a good used caf book. Details sond SASE:
P.O. Box 172 Lemon Growe, CA 31948

ENLIGHTENING!! EMPOWERING!| SELF-IMPROVEMENT
BOOKS, FINANCIAL SUCCESS. GREATER EMJOYMENT,
FREE CATALOG. STARLIGHT, P.O. BOX 598, HURLEY, Vi
2B

“THE Secrets of Mesting, Artracting & Charming Today's
Women™. Large Pamphiet. Guaraniesd. Send 51855 To
New Honzons Publishing, 1181 Sutier Streel, Barkaley, CA
saTar

EIMSTEINS Amazing Sacret Of The Human Brain Tha
Mystical Formuda OF The Sucoess Thist Defied The Scribes
[Wirilmra). The Strangest Best Kepl Sscrel On Eanh Send
$10.00 US Fully Relundabls To: Brooks Barthodow, 1154
Sarreng Drive, Colion, CA 82524

MEN Greal Gift idea ~Tha Busy Woman's Guade To The
Stock Market ", Written by A Wemisn For Women. Send 58,95
inciutes P To. The Busy Woman, PO Bos 250043
Atlamia, GA 30025

EARN 555 BY SAVING §35. DUNT WASTING YOUR
MONEY] Car buying manual isaches siep by step method
Tod purchasing cars e right wey. Send $8.96 100 Unruh
Finangiad, 2600 South Minnesota Avenue, Suite 105216,
Sioux Falls, South Dakoda 57105

CREATE NEW LEGAL CREDIT FILE - Book Shows How -
Wrie: Banks, 5710-K High Point Ad, #4228, Greensbaoro, NC
2407

MNSCOVER How To Seil Your Products To RAetall Stores
instant Cash! Proven Results. Fres Reporl, MGE, 567 'W
Channed islands Bivd, Port Husneme, CA 83041

MAKE WOODED TOYS! Whefligigs! Docr Hags! Doll-
Puenamers | Banks! Music Boses! Dozens of fun Weosdan Ty
Erom our eaay b0 i plane, parts end ks All Skl Lavals
Catalog 51.00 Gherry Tree Toys, Boa 3848-310 Baimonl OH
4718 Prone Fres (B8 8484360 Ex1. 110

TI560 Catniogs Listed, Described. Unlimifted Sources!
£7.85 Caislogs, Box G2452N, Atlania, Georgia 30314

KIT CARS

KIT CAR BUYERS GLEDE ON VIDEQ. Twanty manutmctur-
ers Teatured. §19.05 Call (804 7X2-2118 Ext 28

CHRISTMAS GIFT SHOPPING

COLLECTION Holidey Decorstions. TG
Canlon, 82 Wall Bt Suite 1105, New York, NY 10005

$295 DALY ™ CHROME PLATING™ Auto Parts, Malonsy-
chas, inexparaive. aasy. (Free) inlormaton Chrome Finieh,
Box 5748, Defiona, FL 32728

5350 DAILY ELECROPLATING Details. Communications
Enginearing, T6 Boulovard M, Hudson Falis, NY 12838

GOVERNMENT SEIZED Vehicles from $100. Fords. Mer-
cedes. Corvettes. Chevys. Surplus. Buyers Guide. (1) 805
B52-8000 Ext. 5-20024

VAPOR CARBURETOR TRIPLES MPG. Fres informalion.
HE&A, RZEISP Bowling Grean, MO 63334-3350

HEW SOCIAL SECURITY GLEDE. Gres information on
maximum Social Security bonafits and Medicare for you
Only $8.00. Clay Zachary, 4 Penguin Park, Cortand, New
Yark 13045

MOMTORING EERVICES Alnrma, Home Automation,
Bullding Mainienance, Business, Basic Package £7700.00
Inciuding Equipment. Financial Assistance Avaiable. 600
South Dixie Highway #3206, Bocs Raton, FL 33432 (407) 394-
TE1a

FREE MOMEY! Save 51008 Monihiy. Booklet $5.00; KM
Enlerprines, 250 Allatoona Fosd, Lawrenceville, GA 30243

FREE INFO! Avold Probate, Save Atiomaey's Feas. Wiite:
Fulure Unlimited, Dept. PM11, P.O, Box 187, Clawson, M
4B01T

CATALOGS

FREE Catalog! Distinclive and unigrss [lerns Tor hoime,
business and parsonal use. Bonuses and bargaire. Dive's
Gifts, 3180 Riva Aoad, A, MD 21140

DAUG AAID SEITURES: Buy Dirt Cheap! Cam, Trucks,
Boats, Compuiars. Seirures, Box 514B8-AT, Owmlario, CA
mrE

VEHICLE Alarms. 4 Unigue Types. Rsdiable & Very Afford-
able. Plens $5.00. EAA Electronica. PU0. Box 22023, Capri
Cenfter, Kedowna, B.C. V1Y SN9

NEW used car inspection guide OVER 200 MONEY SAV-
ING TIPS 3. Blusires, 1010 Somersel Drive, Johnsan City,
TH 37604

5280 DALY REBUILDING Abernators-Bianiers. Dedsils.
Mechanical Enginsering, T8 Boulsvard i, Hudson Falls, NY
12830

VEHICLES Under 5200! Cars Auctioned By DEA, FBI
Mationwida Trucks, Boats, Motorhomes, Computers, And
More! Call Toll-Fres! 1 (B0} 435-666T Exi. A-1922

FUEL ATOMITER 2000. Famous. small and doubling gas
milaage for many. Save gis and sarm money, Costs less than
5150000, Guaraniesd. Free information. BO0-B47-17T1. 24hr
recomed massags. Wyoming Instrumants - A Nama To Ba
Trusted

mmmm : Gov't bargaing on Cars,

BORROW MOMEY again. Mew material helps you clear
yourr credit. Fast and complete. §14.85 Mo othar fea. Money
back guarantes. Success Press, PO Box 2008, Sioux City,
lowa 51108

MILLIONS 553 FREE amazing government publications,
QNS DrOQrama bookist. 52 50 Guamnisad.
BIR Incorporated., 4045 Wesiord Loop, Ofympla, WA B&501-
B230.
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TITAMIC AND OTHER QREAT STEAMSHIPS. ARTWORK
CATALDG 2500 DAVID MWUMMERY, BE31-374 NORTH
TRYON STREET, CHARLOTTE, NC 28203

HEW 1985 LEATHERCRAFT CATALOG - Lasgest selec-
lion avallsbie of genuine leathars, kils, tools, books, Sup-
pliea. Fine tooling, ulllity, garmeant leathers. susdes, exotics
Bait, walls!, moccasin kits and moral For your Fres 116 paga
cataiog sand $2 pstg/adig {refunded on first order) to: Tandy
Leather Co , Dopt. PAMTS4C, PO Box 2804, Fort
Warth, TX 78713,

Computers, Boats, A.nd 'hluril Frea Info, Bargains,
:ammrv.'a,- Dept 110H, Sunnyvale, CA B4086

AUTO REPAIR VIDEDS. Basic manisnance to snging
rebulkding. FREE catalog. Learning Center, Box 2307, Laks
Havasu, AZ BE405

1-B00-HAYLOR-H. M PUBLICATIONMS, IN-
STRUCTIONS, VIDEQS. (KITBOOK $22.55) KAYLORKIT,
POBE1550PM, BOULDER CAEEK, CALIFORNLA S5004-1550




ALTERMATOR Genarator Rebuilding Boak Details: HY
Tachnologies, T505 Barkentine, Las Vegas, NV B9128

RAVE Deirvary Foes. Trunk Extender Adjusts in Length to
InGrease Aron.  Mail $12.95. Dingers-P, 0008
Chimaneywood, Rowlatt, TX 75088

TRUCKS, PARTS & SLUPPLIES

DUMP KITS AND COMPOMENTS. Convert Your Pick-up/
Flatbed Inta A Dump Truck Mo Welding Required. Reds
Equipmant, P.0. Boox 558, Hanriotta, Texas TE3&S, (517 538-
5801

FREE CATALOG-ON-[MSS. [BM Compatible SharsWare,
ASP Approved Vandor, Busier Sofware 1-800-598-T238

DATABASE Organizer, PC, Easyl Damo $12.00. B and 5,
Inc., P.O. Box Z21563, El Paso, TX 79511, Spacify 1.5, 5.25

WARMING! Don't buy a PG or MAC lor yoursalf o your
child unill you've resd this! FREE! Write: Tsunami, 216 F
Suite 153C, Dawvis, CA 35818, (918) T57-TBET.

BOOMERANGS ... HIGHTECH DESIGNSI IncrediDis
Feturna Amazing Fun. FAEE CATALOGS. Boomeranghan,
1806-1 N Jrd, Monros, LA 712004222

CABLE TV CONVERTERS & ACCESSORIES Wholesalers

Wealcome! 30 Day Moneyback Guarantes| Free Catalog|
PERFOAMANCE ELECTRONICS, INC. 1-800-0151512

CAMPERS & TRALERS—NITS, PLANS

172 TRAILER PLANS Motorcycle, Utility Car, Conatruc-
tor—Strong, Streamiined. Easily Built. Catalog $4.00. (e~
furable). Tag-Along, Box 15107, Salem, OR 57308

BULD YOUR OWN CAMPER - Trawel Trailer - Fifth
Whaeler - Motorhome - Pickup Cover. Plans - Pattems - Kits -

BICYCLES, SUPPLES

BCYCLE SAFETY LIGHTING SYSTEM High Intensity
Bb:plul-hlnuanHmm ‘Masch Brighter Than Ordinary”
ic Design. Satisfaction Guarsnised,
muwmw Bicycks Cantar, 2128 Winchaster
Ava., Ashland, KY 41107,

CHRONOS HAMMER - ELECTRIC POWER ASSIST.
Makes cycling uphiil fun. Triples your power. Send §10 for
sction video: Chronos, 11408 Sorrento Valiey Rosd, San
Diego, CA G121

GO-KARTS, MOTORCYCLES, &
MOTORSCOOTERS

G0 KARTSE, Miniblkes & ATV'e. Assambied, Kits, Parts,
Engines. Discount Prices, Large Salection. B8 Page Catalog
$3.00. 216-357-5560. Kart Worid, Dept. C., 1485 Mantor Ave.,
Prinagyille, Chio 24077

KARTS, Minibils Plans $5.00 Each. Kans, $05-C Ousen
Street 202, Southington, CT DE489
CONVERTING BLISES TO
MOTOR HOMES

FREE INFORMATION - Bil Lowman, 308M Riverbay,
Tampa, FL X818, 813-621-5296.

AVIATION, HANG GLIDING

BUILDVFLY Your own BACKPACK POWERED PARA-
CHUTE o fun'profit. Takes off from level ground unassisi-
ed. Safe, Simple, inexpansive. Detailed book with sources
Now only §18.95, EASYUP, 817-M Anderson, Talent, OR
@T540

HOMEBUILT AIRCRAFT - ILLUSTRATED SOURCEBCOK:
Mawi Second Edition. 300+ pages. Photos, Drawings, Specs
for Every type mircraft plus handwars, Scoessories. aic
S20.00 plus $4.50 5H (UL5] to: Asrocrafier, 940 Adams
#G(9) Benicia, CA S4510

BULD UFD'S GUARANTEED! Cstalog, Phobos 5300
{rfundable). Ballon Smith Inc, PO, Box 1372
Tallahasses, FL 32302-1572.

MRBOATS. Howercralt Supplies. Plans, Propeliers, En-
gines. Catabog 5500 Arrowprop, Box G10M, Meeker
Ohtahoma 74855

FREE CATALOG-ON-DISKINI IBM-compatible shareware, | Catalog $1. Glenel, 8152 Rosecrans, Box 1B0AFVS,
AM Technologies 1-800-T56-8810. Badlfiowar, CA S0706
SATELUITE - TV BOATS, OUTBOARDS, TRALERS, &
KITS

FREE Catsiog - Lowaal prices worid wide. SYWVISION,
10&2 Frontiar, Fergus Falts, MM 58537, 1-800-334-6455

SUPER LOW PRICES. FREE U.S-INTERNATIOMAL
CATALOG. SATMAN BOO-4T2-B8246,

FREE DETAILS! Satediite sysisms, upgrades. program-
ming. DABTEK, Box 264-M11, Bohamia New York 11716
0264. 1-800-568-4T28. 1-516-580-1260

LEARN How VIDEDCYPHER-E owners get sound without
coded. $16.95. Nasairian, Box 382M, Rio Linda, CA 95673

FREE Buyers Quiade - Mobady Baats Our Prices! Satallise
Express 1-B00-552-3668.

SAVE BiGll SATELLITE DEALERS BUY FROM US, YOU
CAM, TOO Free Buyers GuideCatalog. 42 Yaears in Busi-
ness. Antenna King. 1-800-814-5377

TV, VIDEDS & VIDED EQLEPMENT
NOTICE: USE OF CERTAIN [TEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

HOME THEATERS
THIL. Dolby Prologic Sumound Sound. Save Yoursal
Thousands. Il Show You How To Wire And Instail These
Systems. For instaliation Manuals And Recommendations
Sand §10.00 To: Audiovisions, 3878 Cak Lawn #1008-145,
Dmlias, Toxas 75215

CABLE TV EQLIPMENT

CABLE DESCAAMBLERS! Build your ovn Descrambler
inrlﬁﬁMilemmrmnm
SHACK Pars List and FREE Descrambling Mathoda thas
COST  HOTHING. To Try, Tcluded Send 31000 i
INFORMATION FACTORY, P.O. Bow 669, Sestnook, Texas
TTEBE For COO'S 1:713-522-3512 Any Time! Ll

CABLE Tesd Ehlp.i Puts cabile bax o full Servite mooe!
528.95 10 §58.655. 1-B00-452-TD80, (310 B02-0841

BOAT KITS - PLANS - PATTEANS - AMERICA'S LARG-
EST SELECTION - 6770' - Powerboats - Salfhoats - Trima-
rans - Dinghies - Housaboats - Hydroplanes - Tunnelhulls -
Duckioats - Canoes'Sirippers - Kayaka - Dores - ISCOVER
mwmmyhmﬂngammmﬂlﬂk
LOG 5300 (Airmall §5.00], Book “Amateur Hun'muﬂdh:n
$600, - Fren EpoxyFiberglasaSupplies Catalog
CLARKCRAFT, 16-8 Aqualans, Tonmwanda, WY 14150

MERCURY - FORCE - EVINRUDE — NEW 1983 Bargains
. Al Sizes . $2.00handling . . . Scolt McCulloch parts . .
Electra Marine, 610 Memick Foad, Lynbrook, New York
11563, INFLATABLES.

BOAT PLANS - PATTERNS - KITS - Direct from designen.
- Kayaks -

simpla $utnhm $u-| 16&-pape  DESIIN
BOOK - 3400 (Sant Alrmall). includes Fres ~Boatbullding
Supplies” catalog “Epoxy Manual® 52, GLEM-L. 8152
FAosecrans, Box 1804'PAM4, Beitfiower, CA 90TDE. 310430
6254,

ENGINES, MOTORS

ENGINES - Bnggs, Kohler, Othars - HUGE DISCOUNTS!
Catalog $2. Engirm Mart, 2842 Newfound, Marritt lstand, FL
R

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE DIRECT.
Gusrantesd, Catsbog §2.00 [Refundable). Camalol, Dopt. 44,
Bow 65, Brigtol, Wisconain 53104

MAD Mices = Motric Fastonors - Dol Bits &

Machinest Tools $1.00 Asfundable. 388 Bay St Taunton.
WA 02780

REVOLUTIOMARY Technology: Unevarsal Box Wnlt'll}n
darrnid-Picnas Gystéms, 1-800-E70-6342,

CABLE TV CONVERTERSDESCRAMBLERS. I yasr
warranties on serrold, Zenith, Tocom, Scaentihic Atiants Wa
sarvice mosl convertars. Money hack guaraniss. MATIONAL
CABLE SERWVICES (219) 935412,

CABLE TV DESCRAMBLERS NOBODY BEATS OUR
PRICE! Quantity Discounts 24 Hour Shipping - All Brands
Call V.G, 1-BO0-77-0321

CABLE TY DESCRAMBLERS, CONVEATERS, COM-
BOrS, DEALERS DESCOUNT CALL NOW WE'LL BEAT THE
COMPETITION - UNIVERSAL SALES - BOD-64T-2371

MACHINERY, TOOLS & SUPPLES

LATHES, Linimat PC, Sheriine, Compact 5. Free Catalog.
Blue Ridge, Box B36-V, Hurricans, WY 25526-0536. [304)
562-1538,

FOUNDAY SETS Suppiies. Brochure $1.00 Pyramid
Products, B5357 American Canal FAd., Niland, CA 92257,
(E19) 354-4265.

LATHES - IMDUSTRIALHOBEY FROM $300.00, MET-
ALS, SUPPLIES. CATALOG 5200 CAMPBELL TOOLS
€O, noo-0 SELMA RO, SPRINGFIELD, OHIO 45508
151 3-F2-R5E1.

HOVERCRAFT Five New Designa, 8 to 120 Hp. Flanasts,
Kits, Vidaos, inlormation, 38 [Refundebla) SEVTEC, P.O.
Bom B4E, Monros, WA BR2T2

FASTEST, CHEAPEST, QUIET HOVERCRAFTS Catalog
$2.00. Box 2816, Cordova. L 51242

BI-PASSENGER HWOVERCAAFT KIT, Fibarglass Hull
Brochure $3.00. Alr Craft Corpomtion, 4112 Vichoria Blwd.,
Hampion, WA 23669

CBS, RADIO & HAM EQLEPMENT

{CABLE TV) De-scrambling Turm-on Chips' (\Videos), Easy
To nstsél In Your Converier! NEW, Mo Soldering Injector
#it=: b Siock Now Al Major Brands. Money Back Guarsibee,
Call The Pralessionals {1-800-B00-8532). TAZ Elecironics.

CABLE CONVERTERS, ACCESSORIES BELOW
WHOLESALE! immicinte dedmdry rom gaant stock! COD
daders anly, Mo Caldomia sales *-B00-985-1740

CABLE'SATELLITE DESCRAMBLERS for all wysiams
guaraniped! Seng SASE for Information.  Mystical
Elactronics, PO, Box 481 Cooper Station, New York, NY
10676

BECRET Scanner Fraquenciss! Federal Agentiss, Survei-
lance, Police, More! Fres Calalog) CAB, Box 58, Commack.
NY 171725

POUCEFIRE SCAMMERS. CH's MARINE IWAY. AN-
TEMMAS. HPF, BOX 19Z34PW, DENVER, CO B0218

CB MODIFICATIONS! Frequencies, sliders, FM, amplifi-
6ry, books, kils, repaim, high-perdformance accessosies.
Catalog £3. CBCI, Box 31500M, Phoenix, AZ BS046

BEL RADAR Detectors, VG-2 Immundty, Front-Fear lxser,

X, K. Wicaband Ka $324.95 shipping $5.00. PnarCom, P.O
Baox 1084, Laurel, MD 207251094

“CABLE T.V. CONVERTERS" Jarrold®. Zenith, Pionoar,
Ok, Scientific Atlanta. And Many More. 12 Years Experi-
anca gives Us The ADVANTAGE VISAMC, AMEX, COD.
Advanage Electronica,  inc. 18008523816, 1125
Ararwood Or., Burmnmasille, MK 55337

CABLE Tes: Alds Cubss, RAFT1's and Traps Jerold,
Pioneer, Sigma Bowes. 1-800-671-1110,

& METAL Cutting Lathe §123.15. Taig, 12419 Nightingals,
Chandiar, AL BS240

STANLESS High Pressure Steam Clsaners. To 4000psi
Faciory Dirmct, 1-800-324-2822

LUMBERJACK chaln saw sawmills - power-fead, Bro-
chure §2.00. Brown Engineering, Box 40, West Point, CA

SOLAR & ALTERNATE ENERGY

MEW! BUILD AMARNG LICUID PISTOWN EMGINE from
pipe fittings. Essy plans, Free informaticn. ABCO, Box 306-
W11, Seminary, M5 35479

“BULLET" BUSTER. Electronically shiald your cabie box
$10.85 + §3 SAH. VISA/MC. Eleciroman, (504) 482-3017.

FREE EMERGY| Fual-less mofors and generators. HAA,
ZREPM, Bowding Green, MO BX334-5050

" DESCRAMBLE CABLE, nod ssmple circuil 1o Radio Shack
AF modulator, instructions $10.00. TELCOM, Box 832-M11,
Brusly, LA TONS

ELECTROMNCS

SURVEILLANCECCOUNTERSPY, PRAOTECTION! Guar-
antead Lowea! Prices! Catalog's $5.00 Protector. Box
S20204-M, Salt Lake City, UT B4152 (BO1) 457-3823.

- -

| SURVEILLANCE - COUNTERSURVEILLANCE WE
mmmnmm amm-:-u
Morcross, (38 30083

R T B, e B B T L e e
FREE CATALDQ. |BM Compatible Sharewars. Cl, Box
1B4TT, Reytown, MO B4133, [B16) 4788185

Deers 30 day Maney DACK fuatan-
e oroars shipped within 24nm. Hove makes & modet #
gy, for thia best price & service call tooay 1-800-310- 1157,
Homa Tech Communications.

CABLE TV CONVERTERS, DESCRAMBLERS. Scientific
Aflanta. Zmnith, Jarroid. Piorser, Oak, Aeplacement For
Miost Modeis. Cuality, Price B Servica. VisaMOC - dealar
Inquiries inviled. EAGLE Electronics, inc. 1-800-258-1187,
1301 RAndlhead Bivd., u FL 33863

CABLF DESCRAMBLFERE, corwartars and 1est turm-on
kits. Call everyone alse, then call us for yousr kwwesl price. We
repasr cable equipmenl We also pay cash lor unwanbad
equipmant. Mo Flords sales. 3054350751

SAVE MONEY GENERATING ELECTRICITYT Wind, We-
ter, Solar Power CostsRaturns Report $500 Stephen
Tulbbs, 1344 Firwood Dr, Pitsburgh, PA 15243

PLANS, % PROJECTS

ENGINEER Certiled Drawings: For Steal Bulldings. Vari-
ous Sires £250.00 1-800-TE1-6100.

LEARM about Lasers| $5.00 Packel. Lasaries, Box 200720,
Phetan, CA G2329

OPEMClose Drivewsay Gats Automatically—Very AMord-
able Design $5.00SASE EGO. Box 213 Muskegon, MI
ABAI-0213

[Cosrtinuad on rext page)
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PLANS, BLUEPRINTS, PROJECTS
%
EXPLOSIVE VIDEQ! For Beginners! Covers Liconsing.
Salety. Stumps, Beaver Dams, Cratering & Dilching. Home
Video, Over 2 Hours Long $29.85 PPD. Money Orders Onky
T, KA-BOOM. Box 203, Aothsay, MN 58579

MAKE Your Dwn Low=Cos1 Chr Lawwery Oier
Send 52, SASE Phillip Johnsion, 2798 BE Teresa Dr,
Madras, DR 97741

PLANS For Homs Bar Or Ententsinment Cenfer $8.00
Ench or §14.00 both. King & Sona. 6735 Elm Av., Loves Park
I 81111

BULD YOUR OWN DESK - Fits Amy Spece. Bisnc Tools
Aeguired. Low Cosll Easy Plan, S10.00 Jirmks Entergeises,
PO, Box £4582. Eden Prairie, M 55344

RADED NEEDS MO ELECTRICITY. Plays wriuslly sriy-
whare. Plana. instructions. $3.00. Wada's World, P.O. Bax
B682, Mesa, AZ B5216.

BUILD Electric Plant, SASE For Informaticn. Drawer 1077,
Deming. MM BB

SINCE 1978, Conlraciors Homedwners Hewe installed
POLAR SEAL#® Liquel Aerylics And Fiberglass Mat To Buikd
WHITE, SEAMLESS, WATERPROOF ROOFS On WAFER-

GEODOMES. DEALERS MNOUIRE. 1-B00-343-7883 Videh
Ayvaidahte

TOWS, GAMES, KITES, PLEZLES,
NOVELTIES

X-MAS, Toys, Gags. MNovelties Information. Smartcon,
038 West Lawrence. Chicago. linois G030, 1-B00-B27-
1338

TERMPAPER assistance. 18,278 papers svadable! 306-
page calalog—rush 52.00. Ressarch, 11322 ldaha, #206MIK,
Los Angeles S0025. Toll-fres Holling: B00-351-0222 (or 310-
ATT-H22E).

LOCKSMITHING, Universal School of Master, Correspon-
diance and Shop Training. Boax 214652PM, Sacramanto, CA
95821

WIN CONTESTS! Sacrets Aevealed! $3.00. 3710 Boyd Ave
#118-PM, San Diego, CA 22111

MAGIC TRICKS, JOKES,
VENTRILOOUASM

FREE! Worid's Leading Nowaity Catalog 1800 Jokes,
Tricks, Science, Sporis, Hobbies Johnson-Smith, F01,
Bradenton, FL 34206-5500

ELECTRICITY Electronics Training Serkes Lised By ULS.
Military. 24 Volumes, Othar Coursas Avallable. Free Infio.
Federal Technical Publisnars, Box 1218 M, Glan Lake, MN
SEME

INVESTIGATION CAREER. Quick homa study. Become a
professional. (B0Q) 272-8880

LOCKEMITH VIDED - Basic Locksmithing -
HLT, P.O. Box 620204, Liftleton, OO BO12Z3

Fres Details -

VENTRILOQUIST Supples, Instruction.  Informatian
Dumemy Cataiog §2.00 Mahar, Box 420-PM. Littleton
Codorado BJM80

FUN ‘N Magic Caising 5200, plus trick. Elbes Co.. 520
Broadway-PM, San Anionio, TX TB215

MICKEY Mante 5S¢ to $£30.000.00 lsam the secris of
ivesting. 200 LEASE HAMCO, Bow B53, Glensade, PA
18033

FLAG CATALOG: 1-800-T88-3524. 5. POW/MIA. intermas-
tional, Historical, Advertising, Accessories. Browse ‘0 Buy.

LEARN 1o finksh drywall professicaally, big profits. $1.00.
HAMCO, POB 653, Glenside, PA 19038

NOMNRESIDENT UNIVERSITY DEGREES. Bacholor's. Mas-
ler's, Doclorales. Aceraditad, inempensive, st Credit lor lite
experience. FREE BROCHURE. Bears Guide - CAB (BOD)
BIS-A535.

"YU CAN FX YOUR MICROWAVE OVEN' Plus. “VCR
Erow-How | iInstructional Videotapes. FREE Brochure. Cail
MEICROTECH 1-800-T00-LFIX

AT POPULAR MECHAMICS WE LUKE TO MAKE IT EASY
FOR YOU, YOU CAN CALL OR FAX IN YOUR ADVERTISE-
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TD
CHARGE IT T0. ASK FOR DOROTHY MOLAN. [213) 648
6T, FAX: (20} OTT-5405(21]) 506-5562

ANTIOUES, RELICS, ETC.

RUBBER, plastic compounds, Ischniques, sources. Fres
information: Castcrafier, Box 16586 [A11). Memphia, TH
281848-0586

CASTOLITE Liquid Plastics Crystal clear, colors. For
casting, embedding, coating, Nbarglassing. repairing and
reproducing with our Mol Making Suppiies. Catalog 53.00
rafundable. CASTOLUTE, 84PPM, 4815 Dean, Woodstock, IL
B00SE.

FREE List 1o Serious Collectors. 300,000 indian Arifacts,
Spears, Pols. 50,000 Minerals And Fossils Caddo Trading,
Box 663, Murireesboro, Arkansas 71858

STAMP COLLECTING

FREE sample plus catalog. JeMeries, J4B0 Middisbatt,
West Bloamfiald, MI 48323

S0 DIFFERENT Oid LS. between 1881 and 1933 -§1.00. Ed
Aough, Box 3734, Manafield, Onio 44007

ELECTROPLATING Texibook. Metallica™Manmatalikcs.
£14.85. Detaila Free. Tropic, Paim Bay. FL 32906-0095

HOW TO VIDEOS, Educations! Videos. Catalog §2 GGl
Box 8491, Fulleron, CA RG34

LEARM Modern Amowhesd Making. VHS 52885 5H
£3.50 Commons, Box 50M2-M, Cantral Point, OR 97502

BUILLD Elactric Plant SASE For Information, Drawer 1077,
Daming, MM BEBO31

ALARM Your ¥ahicle For Under $10000. Detaiks 51500,
Bax 48025, Fi. Warnh, TX 761 45-9068

UPHOLSTERY TRAINING VIDEDS. Free Brochure, VUE,
Box 128P8A, El Verano, CA 95433 BD0-635-3483.

DO-T-YOURSELF AUTOMATION. With microcompulsrs.
Measure, monilor, control. Aflordatds! Powsseriul! Profiabie!
Informabon: Teseo, Box 6216, Lubbock, TX TBAS3. Fax: BOS-
T92-8565

OLD U5 stamps on approval Sharman, Box 15355E,
Philadelphia. PA 18111

300 Spectaculer Starmps - 25 Countries. $1.00. Plus lanias-
tic rensonably-priced spprovais!] NeoTrends, MKB4, Box
BEZF, Toronlo, Canada M4Y 2MNG

STAMP COLLECTING for investment, profid, funi Bookle
5400 Rainbow Gifs, Box £11, New Galiles, PA 16141

10 OLD Mint US, Commemorstives, 25¢! Approvals.
Giobal, Box T426-F7, Olympla, WA B860T

WORLDWIDE Mixture. 250 siemps 25¢. Approvals While,
Box B99-CH, Dunedin, FL 34859709589

HEGH SCHOOL AT HOME, NO CLASSES. LOW MONTH-
LY PAYMENTS. INFORMATION FREE. EST. 1887. CALL
1-800-228-5500 OR WRITE AMERICAN SCHOOL. DEPT.
#3345 B50 E. BATH ST, CHICAGO, I s0837

EMPLOYMENT - in your own home. Many opporunities
avillable Fres information sent. Send & 29 cenl stamp lo:
nfo-Dapat, 3003 M. Central Ave.. Suite 103-113, Phooni, AL
Bs02

JOB Saarch Sacrets. Professional Resuma Writing Halp.
Frag information. Aesumes, 613 Troy Sireet, Onalaska, Wi
54550

JOB FINDER'S OUICK KIT! Action Flan, samgle sesumes/
etiers,  imlo-shests, pro bips  Send  §096:
Asmociates, 4207 Lycaum Ave _ Los Angeles, CA R00GE.

GUIDELINES For Effective Resumse Writing Greal Re-
suma Tips, $5.00 infosource. Box 163, TT31 Tuckerman,
Potomac. MD 20654

ESRAEL 15 Cvitarent 10¢ Approvais. Sam Charen, Box 666,
[wlray Beach, Florida 33447

B MINT Paim 57491, Maebille King, 330 Alexandar,
Kamioops, B.C, Canada V28 3A3

ELECTRICAL SAFETY - Sell-Guide To Avoid Unexpected
Costly Emergency Homa Rapain, Send 5095 Cash - Check -
Money Ordar BAB Enterprises. Box 1856, JeHeson, PA
15344

200 Difterent U.S. §1, Gail Eckerl, 10281 Pinelskes Biva,
FL Myss, Flords 33903

BELT BUCKLES for coins, siones, gwalry mountings, eut
stores, clock works. Wholesale catalog $1.00. Eloxile, Box
729, Wheatlnnd, Wyoming 82201

LEARN to re-upholsier] with videos, Tomilen. P.O. Box
930, Mayo, MD 21106 (410} 956-4225

QROW SPROUTS Kit Sand 54 00 SASE. Danialle Linsky,
POB 252M, Jeflerson, Wi 535480252

CONVERT Single Phasa Elecinicity To 3 Phase inexpén-
sovaly. Lisa commarcial machinery &l homs. Easy following
mnstructions §5.00 Conversion, Box 1421, New London, CT
OEE20- 1421

ARTS, CRAFTS, SUPPLIES
“GETTING S1artad in Stasned Glass.” §1.00. Whitlemors,
Box 20657, Hanover, Mass. 02139

BILK Troes. Make yout own. Sand 52.00. A Hadsall, 1120
102 St #10, Miarmi, FL 33154

CLOCK WORKS, beading suppiies, rockhound supplies,
belt uckies, cul stones. Wholssale catalog §1.00. Eloxite,
Box T3, Wheatland, Wyoming 82201

CARTOOMMNG, COMMERCIAL ARTS,
SIGN PAINTING

PROFESSIONAL CARTOONING - Greal Guaranteed In-
struction. Graphics, 3 Woodiand, Mineola, Tex 75773

MODELS, MODELS SUPPLIES
STEAM EMGME KITS power modals at savings lo you!

Send §2.00 tar PM Rosaarch, Inc. Dept. 7, 4110 Niles
Hill Aoad, Wallawilla, NY 14895

152 POPULAR MECHANICS

ACCORDION Top Brands, Condovox. Buy Direct Tramen-
oous Discounts. Trades accepted. Free brochuma PM,
Accordion-0-Aama. Inc., 30T Tth Ave , New York, NY 10001
Phone 212-6T5-0089

ACCORDIONS, COMCEATINAS, Buton Doxes. new,
usad, repairs, rages, credit cargs, Castglions, Box 405,
Warren, M| 48090, Catalogs 313-TS5-8050—800-3125-1832

LEARN TO READ MUSIC within hours usang sasy, revalu-
tionary mathod. Dotails §1.00 (credied toward purchase
price). Layorhouse, 148 West 8Tth Sireel, Dept. 14PM, New
York, Mew York 10023

EDUCATION & INSTRUCTIONS

COLLEGE Dwgroms, Bachedor's, Master's, Doclomies,
(Looks Authentic). Free Catalog. 1 (800) 354-TESS (Dept. PM)

BECOME A HOME INSPECTOR. Start Your Own Busi-
nass. Approved Home Study, Free Carser Literaiure
PCDL, Atllanta, Georgia BO0-362-TOTO Dept. PPMIZT.

FREE VIDEQ External BA'BS, MS/MBA. Pnl/LAW-Ac-
cradited, financial aid, (800} 431-3775. La Salle University,
Dept #775, Mandeville, LA T0470-4000

PARALEGAL GRADED CURRICULUM. APPROVED
home sludy_ Affordable. 100 years experience. Fres calalog
BO0-826-0028. BLACKSTONE SCHOOL OF LAW, PO Box
871448, Depl. PAL Dallas, T 75247

ASSEMBLE Easy Products Al Homa. Top Pay! Program
Guaraniesd! 1-800-277-8000 Ext. 7030

EASY Work! Excelient Pay! Assembie Products Al Home.
Toll Free 1-BO0-467-5566 Ext. 5058,

FREE LIST, OVERSEAS Siateside Jobs TINCPO, Box 585,
Dearborn, Ml 120

HOME Typists, PC usars nesded. 535,000 poleniial. De-
tails. Call (1) B05 962-8000 Exi. B-20024.

£329.84 Weekly. Assembling Our Products Al Home. Tall
Free 1-(800) 333-3204

COUNTERFEIT Money Datector, Avoid Getting Swindisd.
Detects Counteriest Money $10.95 John Barrett, 6-18
Strawbenry Bank, Mashua. MN.H. 03062

MOVERFLOW™ Ever Had A Washing Maching That Ower-
flowed During The Finse Cycle? New Elecironic Device
Called Noverfiow = Will Save A Costly Cleanup. Many Mod-
els Including Dishwasher. Free Brochure Rantek, Dept-PM,
Box 188, Dearbormn His., Mi 48127,

PATENT IT ECOMOMICALLY! Fres ocstsils. Licensed
=ance 1958 Aaner Associsies, 2008 Fondulac, Richmond, VA
20209,

PATENT AND DEVELOP Your Inventicn. Regisiersd Pat-
ent Ageni and Licensed Professional Engineer. Send for
FREE PATENT INFORMATION Every Invantor Shoukd Have.
Fachard L. Miller, 12 Parkssde Orive, Suite-M, Dix Hilts, NY
T746-4879. [S16) 465-4343.

INVENTORS| Can you patent and prodit from your idea?
Call AMERICAN INVENTORS CORP. for free information.
Sarving Inveniors since 1975 1-800-338-5858.

(Cantinusd on nax pags)




FOR INVENTORS
{Continuad from
WORK DIRECTLY WITH
HEGISTERED PATENT ATTORMEY
AMD GRADUATE
epenence. UL, mnd intsmabonai patent PATENT
and DEVELOP your ches wilh the- ol an expen. Cad
oF Wil e T RECOAD OF
andd 148 PAGE Iniroduction i
Pesmurch Resdiy Avalsil, Ako n and
Tasesnams LESS THAN 45 MIN. FLIGHT 10 UE

ﬁmtﬁllﬁ'll? FG7-TTTT - FAXL (BVE) - GE2-2787.

INVENTORS: Fres information on offering your imention
fior sale Kessler Sales Corporation, C-5-Fl-4, Fremont, Ohio
A0

PROTECT your patent]s) against infringamant with Paient
Infringement Abatament Insurance. Call 1-800-537-7863 for

STOP PAYING FOR UNMARKETABLE DESIGN PAT-
ENTS! PATENTIals INCORPORATED: SEARCHES, PROS-
ECUTES UTILITY PATENTS, MARKETS AND LICENSES
INVENTIONS FOR A PERCENTAGE. BOO/261-748T

PATENT, H.u'hlt.‘l'uur Inwentsons Latest Mathads, Fooma,
. Creative Assearch. Box 103 5L

INVENTIONS, ideas, new products. We submil 1o industry.
Call 1-500-288-IDEA.

REGISTERED PATENT ATTORMEY. D.A. Ketlestrings.
Frae infermation. 1-800-866-T577,

REAL ESTATE

$100,000 A Week! Wilhout going to warkl Free detalis

COUNTRY REAL ESTATE CATALOG—Undied Mational's
HEW catalog features over 200 pages of the bes country
real estate bargaing across Amerscal Wildernesa lands &
redraats, farms. ranches, historic homes, waterront propar-
ties & more. Send §4.98 fo- UMITED HATIOMAL REAL
ESTATE, 47T00-PM Balbaviow, Kanses City, MO B4112. Or call
1-B00-359-1020, VisaMC accepiad.

h 1 Co., 12762 Brookhurst 51 508-E, Garden Grove,
(Calil. 82640

£12.807 IN BACKYARD! Growing new speciaity plants,
Froa booklet Growers, Box 1058-PM. Bellingham, WA
SarIT 1058

S500.00 FROM ONE SACK CEMENT! Ficture Proof §1.001
BRINCO, Box 401092-K, Hesperia, CA 82340

GOVERNMENT HOMES from 31 [U repair). Delingusnt tax
property, Repossessions. Your anea (1) BOS-962-B000 Ext
GH-20024 for curment repo list.

ARKANSAS - FREE CATALOG. NATURAL beauty. Low
taxes. The good [i4e for families and retirement. Fitzgerald-
Olsen Flealtors, P.0. Bow 337-P, Booneville, AR T2927. Call
wmmmm&taﬂr.

REDUCE Morigage, Save Thousands of §585 without

ing. Free Detmils SASE To: Phenix, B850 South
RAancho, Ste. 2308, Las Vegas. NV 85108

CALIFORMIA Land S50 Down. S50 Monthly. P, Box

35291, Lo Angeles, S00I5

PLASTERCRAFT . . . Frofiable Home Business 3000
Moids Availabia, Detadls. Lynnette, 52515 Mentpari, Mantor,
Ot 44060

540,000 OM "4 ACRE! New Hydroponics - inexpensive,
pleasant, practicall Frea information, Robin's, Box BA1604,
Franklin, TH 37088-1804

WHOLESALE BARGAINS. Froabies, Giveaways by mail.
Write: Wholesale, Box 51488-A, Ontario, CA §1781

MAKE YOUR DREAM COME TRUE, EARN ST5.000
YEARLY REPAIRING CRACKS W WINDSHIELDS AND

mm .l.'a'l'll.!.FT LME.FLMI

GOVERMMENT land now svaslable for claim. Up o 160
screa’person. Free mecorded message: (TOT) 4481887
[4RET)

BUY IT WHOLESALE

BELTS, Buckies, Hat Tacs, Jewairy. More. Complate lina

HYDRAULIC JACK REPAIR MANUAL CATALDG
§1000. HYDRAULIC PARTS SUPPLY, BOX 4157,
BRAOWHSVILLE, TEXAS TRE20-415T

LEARM Sewing Machine Repairing. Men, Wamen.
Lucrative Profits. Gresslin Correspondance School, Box
805, Alaxandria, Ohig 43001,

fast seflers. Big Profits. Complote dealor set wp. Color
catalog §1.00. Anchor, Box J958-PMA, North Providence, Al
02611

WORALDWIDE WHOLESALE SOURCES ... Fres Details:
CNP, 1344 Madonna, #286-PM11, San Lus Obispo, CA
B3405-6504

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE for printing and stamps. Catalog $2.00 deductible.
Cuaker City Typa, A.D. 3. Box 134, Honeybrook, PA 19344

PRINTING Presses. Typs Suppties. List §1.00. Tumbaugh
Supply. Mechanicsburg, Pa 1T058

BORSAR! & ASSOCIATES provides PROFESSIONAL pai-
ent searches & spplications. Registersd patent atlomay
guaranises CONMFIDENTIALITY and SUPERIOR SERVICE.
Located next lo Patent OHlce. Call BOO-225-2482 for fres
infarmation packet.

IMVENT SOMETHINGT ESI Inc. |inks wnconnected indl-
widuals with decision-makers. Frea brochure supplisd.
1800-547-TA85,

ACCUSEARCH Specisizes in Thorough, Prompt, Inex-
pensive Paient Searches. 1-800-989-5408.

INVENTORS: Wilze The Logical Process™ to PROTEC-
TION And Potentin! PROATS, FREE ADVICE, Your First Siep
I Importand. We Have & Databass O T+ Million Cofgsanies
To CREATE OPPORTUMTIES FOR OUR CLIENTS. ARSI,
Washingten DO BDO-458-0052 ;

RUBBER Starmp, Leterpreas, Photopolymer supply catn-
logs. $2.00 deduciible. AcmeStar, 2221 N, Lister, Chicaga, IL
60614

FOIL imprinting/Letterpress/Rubber Stamp Catslogs.
Spaecity §2.00 Refundable. Barco, Box 1011P, Bansonville,
BO10E

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

REPLICA Swiss Walches 18KT Goddplated! Lowest
Prices! ¥ Warranty| [404) 883-0609.

BLACK FOREST Cuckoo Clocks, Waealher Houses, Music
Boxes, OREAT GIFTS! Free Brochure. EuroSwiss
Connection. 659 Cary Towne Bivd., Suile #2668, Cary, NC
27511, (9% 851-5430,

NEW PRODUCT IDEA? TAPE TELLS HOW TO PRODUCE
. FREE INFO. VERNON, BOX

INVENTOR'SE UMION METWODRK Funding Provided.
SASE. 5200 DMG, Box 86903, Los Angeles, CA 90088, 213-
3885241,

INVENTORS Don't be Foobsd - Call Dur inwentors Club
1-800-466-1709.

MNEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%
PROFIT. Frea indormation. Growba, Box J08M11,
Saminary, MS 39475

MALCORDER Books. 1.000% Profit. Selectco, Biox 1140,
Claarsminr, FL 34617

RECYCLE METALS. MO, NOT BEER CANS! Easy $458
waekly! Free information. Recycler, Box 681804, Franklin,
TH 57068-1804

52,000 DAILY From Your Telephone Answering Machine!
rve made ower 51000000 using minal (303) B74-2218
Ascorded Datails

RECYCLE! (AMATING PROFITS MADE) Reconditioning
Automobile Batienes! [Free) Information) Battery Owtlet,
Box 3300PM. Hickory, NG 286(3-3300

PIAND Tuning guickly learmed with home study courses.
Diploma granted. Amancan Tuning School. 17050 Teker
Diviva, Morgan Hill. Calit. 85047

START A-Milkon Dodier mail order business. We drop-ship
2855 best salling products. Lowest below wholesale prices.
Immediate dalivery. Spectacular home business opporiuni-
ty. Fron Book. SMC, 9401 De Soto Avenus, Dept 20-T1,
Chatsworth, CA 81311-4991, (8007 J46-L5MC

BiG MOMEY REPAIRING ALTO WINDSHIELDS. Supplies
and information, Grubbs Gilass Paich, P.O. Box 24,
Monticeio, AR 71655 1-800-243-2211

#1 MONEY Makor Spare Timae! No sallng| No imentory |
Fublicly documsnied seven weak 519918 income! Fres
Budio casasts and Report revial sveryiteng. Aeal Maney,
JIPMC SW Sih Street, Grants Pass, OR 97526

TREASURE Book Catalog. 1000 Books. Catalog 51.00
Treasum. Box 448, Fremont, Neb. 68025

BURIED TREASURE - Sensitive equipmant allows local-
ing from distance. Brochure frea. Simmaons, Box 10057-MA,
Wilmingten, NG 28405

~ FREE INVENTION PACKAGE Dwvison & Arsociaies olfers
custormized Development. Palenting. and Licensing. Proven
Fesalts. |-B00-67T-6382

FREE hedp for inveniors! Mo charge for protection forms
and Information kit Affikated bvwentors Foundation
1-800-525-5885

HOMGHDMG factony needs severad ntw products bor their
oversea buyers. Send product kdess lor rovalty evaluation.
Plastig Metai Products

BEST Agent in loy industry seeks termfic products fo
linense! (T08) BAB-1406

FREE Information Packet! Professional Patenting and
Markating services. Mew product idess with prototype or
Sehematics Praferred. But Not Reguired. Concapl Nabwork:
[BO0) B35-Z246 Extanaiaon 197

INVENTIONS DEVELOPED & MARKETED - FREE PRO-
TECTION CERTIFICATES U.5. Pateni Office Former Exam-
in@r, Licensad Patent Engineer, Manufactures Reprasenta-
tive. Patmart, Suite TOZPM, 233 Broadway, New York, NY
1z

‘WE INVEST Cash in Unegue koeas That May Be Market-
ahie, And We Have A Prograrn To Assast iInvenors. Send only
Mame & Address, Mot Your idea, For Our Free No - Obligation
Literatura. Irvestmant O Group, Suie 222, 401
Fayette, Springfield, IL 62704, 217-T53-2505

BEST Agent in foy industry seeks terrific products 1o
licansal (TO8) 6561406

FREE inlormation Starter & Allernator Asbuilding. Box
427, Saymmaus, TH ITRES

AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY
FOR YOU. ¥OU CAN CALL DR FAX IN YOUR ADVERTISE-
MENT AT ANY TIME. ALL WE NEED I'5 A CREDIT CARD TO
CHARGE IT TO. ASK FOR DOROTHY NOLAN. (313 643
JU67. FAX; {212) STT-5415(312) SB6-5562

BUSINESS OPPORTUMITIES

IMPORT-EXPORT oppartunity, profitable worid-wide, mall
order business from home, wilhout capital We ship plan for
na risk exsmination. Expenance unnecessary. Free Aeporl
Mallinger. Depl. CZT0C, Woodiand Hille, Calilornia 91367

5325 DALY “CHROME PLATING™ Auto Parts Motonoy-
clés, ingxpensive, oasy. (Froe) informatkon: Chrome Plating,
Box 5748, Deltona, FL 32728

5300 DAILY “TINTING WINDOWS" Automobibas, Houses.
EASY MONEY! Free information. MOBILE-TINT, 924 Main,
Hampton, CT 0B247-1441

RECORD Viceatapes .. At Home. 55,000 Monthly Possi-
ble. Mo Pomography. Fres details. Write: CMS Video
Compary, Dept 17, 210 Lofma Squans - #1683, Birmingham,
AL 35216
TFMANUFACTURE GIANT PROJECTION Tva —Huge
profits/lf Simpdel!l “Sony quality"!!l Catalog $1.00. POLE
VESIOM, 187-PM Cypress, Throop, PA 18512-1420

AMAZING PAOFITS] Sian Wnolesaling Business Al
Homa. We Provice Business Plans And Cher Z700 Fast-
Salling Products At Lowest Wholssala. Frea Information.
Nottingham Speciaity Merchandiss, 483-A, 22560 Wya Road.
Sharwood Park, Alberta, Canada, TEA-ATE

BE YOUR OWN BOSS REPAIR CRACKED WIND-
SHIELDS. i s masy. W'l teach you how bo start and non your
own business Koep 3ll the money you sarn, Patenied
Eguipment. FAEE valuable tepart. Call 1-800-321-2587,
Gias-Wald Systams, kne. Bem 5755-0, Bena, OR 57108

HOMEWORKERS DESPERATELY MEEDED! Bur dont
gel caught in tha homework fraud trapl Hundreds of
lsgitimaie compankas want to employ you now! Fres mpon!
Lang BASE To: Consumaer Network, Dept. P2 Box 8138, St
Paul, MN E5108

$320000 Yearly Selling Books by Mail Recritng
Business Associates, TPCF, Box 4113, Terrance, CA BOS10

COUNTERTOPS plus more: Repair or Recoblor WITHOUT
REPLACEMENT Quick, sasy io S600iday, (208) 2550742
Write today 1o Renew-All, Box 4508-PC4B, Vancousar, Wik
bagaz

VENDING INDUSTRY FACTS you nesad o know. (CALL for
FREE newslatter. B00-221-6066

$10,000.00 Monthly Taking Easy Snapshots! No Exper-
ence. Film Supplied. Photopro, 16811 Crenshaw #235M,
Torrance, Ghml 1!1Dr549-0ﬁ? Emulun M3

51800, Part-time. FREE DETAILS reveals how! OPC, Bos
E248-PM, Hudson, FL 34674

OPERATE HOME BABY SHOE Bronzing business. Poten-
tial wnlimited! Kits, Supplies, Store Dispiays. FREE informa-
tion 1-813-655-0046

INSPECT HOUSES 5225+ APIECE! Easy. Inaxpanshmal
Free detaila. UNI-FORM, Bax 27025, Pinsburgh, PA 15235-
o025

YOU too can make smpressive dally aamings with easy
PV Profit Projects. Write! PYC. Drawer 10/PM, Battle
Ground, Washington S8604-0010

{Continued on naxt paga]
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BUSINESS OPPORTUNTIES
[ Continued from preceding page)

MAKE nomemade "How-to‘opportunity” booklets. Mine
have aamed S4636 097 Monay never sloga Fres information.
Bookisls, 607J Dak Drive, Friendswood, TX 77548

NEOM COURSE WITH FREE WVIDED! NEOMICS, 1400
POTOMAC AVE., FREDRICKSBURG. VA 12405

#1000 WEEKLY MR TOOL REPAIRING. Froo Dotails
Box 4172, Wichita Falts, TX T6308-0172

PROVEN Big Money Maker, Send 51,00, LSASE HAMCD
Ind., P.0. Box 653, Glenaide, PA 160348

| MAKE §7,750. monthiy crafting unique clocks at homa,
Il imach you how. Box 70434, Hotiman Estates. IL 60155 call
083100076

MAKE Money Of PRecycling., Information S0,
Threecrowns, Box 120, 4285 Hwy B8 North, Lakeland, FL
<]

MVENTOR will help you eam substantial daily income
wilh instant Personalized Removable Tatoos ‘Write:
Tatoos, Drawer 10/, Battie Ground, Washingion 98804
o0

ENTREPREMEURS. Start Homemada Booldet, Newalatier
Sail-publishing On Shoestring. $35.000, $100,000 incoma.
Dwlails. Stahlkn, 60 Wesichosier, Willlamaville, N.Y, 14221

FREE slectroplating catalsg. Books, kita. University
Pubns, Box 1071, Prove, UT 84803

EASY BUSINESS| EARN 51,000 waekly. Free details. Wit
or sand stampad. addressed emeiops. TODCO, BOX 12306,
Marrillvilla, IN 45411-2008.

RECOVER PURE GOLD FROM ELECTROMIC SCRAP.
Easy Step By Step Instructions. Send $10.00 To: W.
Burgholt, Box 330804, Elmwaood, TT D8133-804

This informative 24-Page
The Bo's And Don'ts of Classliod Advartising
Cian Make it Wark For You. So Order Today. Oniy $1.00 Pus
Yiouu'll FRecwtve A& 5200 Coupon Rafundable With Your First
Ciredge Sand To: POPULAR MECHAMICS Dhapt.
50, 50 W, 55th Barwat, Mew York, NY 10015

CRAPS. Win big rmoney conaisiently. GUARANTEED Free
Dietalis. 1-800-217-7711

MAKE MONEY SELLING FULLER BRUSH! Contact SMK1,
Independent Distributor, Box 6289, Aockford, IL 61125

Infarmation. FREE Brochuwm. Washim Sales Company, Box
45T-P1, Jackson, OH 45840,

HOME MAIL ORADER BUSINESS. Small investment, Eam
$100,000 s. FREE INFORMATION. 206-863-6358

OMCE IN A LIFETIME OPPORTUMITY. Incredible Cash
Ganerating Toal Available immediately! Limited Citer. Rush
SASE To: GISL 4758 Paim Ave., 5274, Hialoah, FL 33012

DAUG RAID SEITURES: Buy Dirt Cheap! Cam, houses,
boats, computers. Seirures. Box 51488-A, Ontario, CA 91781

GOVERMMENT AUCTIONS - Your Area! Cars, frucks,
computers. moye! Must selll Call armytime: 1-800-8601-2212
exSPTO0

DRUGLORD ASSETS! 400 Source Directory. Seizures,
Box S£3033-M, Dallas, Texas 75354

USA GOVERMMENT AUCTIONS! Complete Guide 1o Rich-
es| FREE Reporl. infomas, Box 4078-PM, FL Lawderdale,
Florids 33338

MMEMATE CASH LOANS! Borrow $1,000-575,000. Re-
gardiess of credil or income-No Collateral Required. BAME
DAY PROCESSING. Call Toll Free 1-{BOD-452-88658.

HEED-A-L oan S500-5100,000,00 Bad Credit Mo Problem
1-800-441-3012

SIGNATURE Loans Mus: Have Checking Account &
Stmady Job. 1-800-445-0680.

BORAOW $500-§40,0001 “Overmnight”’ on Signature. Keep
indefinitaly?! Action, Bax 5496-A, Diemond Bar, CA 91785

FREE 24 PAGE REPOAT. Super Profits On Information
Super Highway. No Computer Required! (613) 432-8450.

WORLDWIDE WHOLESALE SOURCES| Unlimited Prog-
uets! Unlimited Eamings| FREE Report. Infomax, Box 4078-
PM, Fi. Lauderdala, Florkda, 33338

FEDERAL LOAMS for small business now Bvallable
1-800-TTT-8342 for frea details.

BORROW §100 - $100,000| No Collaersl. Parsonal, Debi
Consolidatkon, Business. Rasidential - 1-B00-434-6590

LET iha governmant finance your small business. Grants/
loans 1o $500,00000. Free recorded massage: (TO7) 448
Bi500, (R

PATENT FOR SALE. info. 5800 Orazi, 5§11 Bouth
Riverpeint Drive, Stuari, FL 34504

MAILORDER BOOKS, Excellent profits, Mascor-PM, Box
B30A, Silver Spring, MD 20807,

FIMANCIAL FREEDOM! Pormanen! income
Bookiat”, Box 275, Valley Springs, 50 ST0S8-0275

$80,000 From One Acre! GROW GINGSENG. Lee's, Box
BAZTE-PM, New Augusia Indiana 46265

MAKE Money Malling Postcarda’ Bulld & massive money-
making maching by madl with our high-profit program| Free
dedails. Resources, 5337 College #305-XN, Oakiand, CA
Baga,

“Frea

AMATING PROFITS From Hong Kong Products FREE
Infermation. 53440F Rabon Rosd, Bay Minatts, AL 36507

BREAK FREE of the Mold!l! An exciting career in maik
oroer is walting for you. Dedsils LSASE. Verhaidan, 4618 NE
22nd Avenus, Vancouver, WA B8663

JOIN HOME-WORKER'S ASSOCIATION — Get “Guaran-
tmed Lagitimate* t offers! (Many Chaicesl)
Wite: Association - PM1154, Alexandria Bay, Mew York
138070250

$300 a day sharpening [Bwnmowers & gardan lools. Essy
Work, Compiete instruction Manual 5500 Mower Madic,
419 Manzanits Streed, Aedwood City, CA 24083

INFORMATION Highway Get Onl Gat Richl No Computar
Moeded! Complate Coursa Only $4701 Free Details! (718)
265-4276, 24 hours.

DRIVE FOR DOLLARS - Tum Your Car into A Money
Machine| Homabased, iocal dolverses. Excaliont Pay! 1-815
A55-8888 Em. P-5011

[EARM 55.000 Per Month from Homa With Your Own Direct
Mail Business. Frea Report. 1-(B00)-820-2536. Ext. 322PK.

E5.00POUND PAID For Aluminuem ScrapT (YES ., Frea
Aapartl) Write: Amarasras - PM1194, Alaxandria Bay, New
York 13607-0127

BiG MONEY IN YOUR MALL BOXI Ensy. Roady Made bail
Order Opportunity, Free Details, Order Mumber P11100
1885 ‘Wes! Henderson, Suile 577, Columbus, Dheo &3220-
2401

PRIVATE NWVESTIGATION TRAINING | BIG INCOME! OWN
BOSS! FREE INFORMATION. PROBE, BOX [P 2113,
BEVERLY HILLS, CALIFORNIA S0213-2133

35200 From Sguare Foot Plywood. (HugeDemand) §1.00
[Ratundable). Woodwin-Pid, POB 8549, Bridgewater, Mass
O2A24-0859

YOU Can Make Big Money Al Home! Fres Details: Daley,
P.O. Box 1630, Norrisiown, PA 15404

MALORDER Millionaire RAaveals Maonsymaking Secrsts
Free, exciting cassstta. Mel Powers, 12015 Sherman Road,
No. Hollywood, Califomia 81805

TIME I8 MONEY. How 1o seal thousands of envelopes fast.
Free information. Infoserve, Dept. M. P.O. Box 151832,
Adington, TH TENS

MOMEY Making Edge In Mailordar! Show You How. Call
1-BOC-286-3500

FREE 900#'S - Outstanding . Undimisad in-
coma - Free information Call: (514) 573-2067.

T WILLIONAIRE Money Making Secrels For inlormasion.
Business Consultants, 18228 Woodhaven, Tequesta, Flonida
33465

s e T L e et e — AL K Ar— s
HAIRMECES Save § Write Perry King, 2730 Octavia 51.,
San Francisco, CA 94123

OF INTEREST TO ALL

FREE PRIVACY CATALOG. Cash income .
Secret loans. New identity. Eden, Box 8410-PC, Fountain
Valiey, CA 92728 1-800-X38-8484 22

BECRETS of Dream Inierprotation] Empowar Yoursedili
Frea info. Prchage: 1-800-878-0851

My
Combinations! $0.95 oi. 55 5H. Gmas Novel ideas. PO,

Hox 88, Lenington, NE #8850
IMPOTENCE CURED BAMEDIATELY. Bookiet gives Full
dertails. Send $10. Image Press, Box 2P, 13 Woodiake

Square, Houston, TX 77063

TERMINATOR Little-known proven mathods kill Cock:
robches - Guaranteed. Sand $595 to. Deadbug, 2218
Wikshire Bivd, Sulte 243, Santa Monica, CA B0405
" “MENS SEXUAL PERFORMANGE AFTER &0: What Hap-
pad, Why Il Happens and 'What You Can Do Abdut It by Dr,
Laubach. Send §15.85 To: Leadership-L, 1221 Cottanwood
Val. Drive, Irving, TX 750348, S00-443-6012

§1804 MONTHLY Buyssll used cars (spare-tima) FREE
Details. Autonet, 507 Dak Drive, Friendswood, TX TT546

EARMN 5250 Per Hour in Tha Fabnic Protection Businass.
Free Details. 1-800-048-4704.

DO PARALEGAL WORK FROM HOME. HO EXPERIENCE
MECESSARY! tres fiteraiure: BD0-341.3634. Farslogal, 314
Wast Siin. New York, NY 10025

HEW! 2000"% PROFITS - in MoldmakingCasting. Fres
information. Castcraher, Box 16586 (M11), Memghis, TH
36186-0566

DONT DIE Of Carbon Monoxkds Fomsaning - Probect Tour
Family| For Info Write: Drearwasver Enl., P10 Box 1048,
Mundaiein, L G060

THEW MAGIC RAZDR! Amazing Innovabon! Compact,
Conveniant, Salal Twist, Blades Retrast into Handie! Easy
Ta Carry! Biade Replacemant Easyl 5895 aa_ §5 8. Gina's

Movel Ideas, P.O. Box 88, Laxington, NE 68850
TIRED ACHING FEET! GUARANTEED] Ravo|u-

tionafy SUBPaR provides relisl. Details §1.00, Thomas Oiiver
Enderprisas, 531 Wilson 8103, Costa Mesa, CA 92627

§1204 WEEKLY! START PAYPHOME ROUTE wndar
$1000.00 as | did. Free information! OPM, 7306 Cobia Lena,
Hudson, FL 34567

154 POPULAR MECHANICS

ATTENTION MEN! Discover hard-1o-find instructional vid-
B08 on home improvement, spors, paranting, marial arts,
boating, more. Hundreds of litles. Great gift deas
FREE CATALOG. KH Enterprises. Box 454, D-2, Pasadena,
CA a1102

OUICK Cash. No Collateral, Mo Credit Check, No Front
Fees. (213) BA2-4260.

WORK FROM HOME. Financial independence! Oustzal
Co., Box 537, Walla Walla, WA, 35062

COLLEGE DEGREES. High School Diplomas. Authantic

Froe Catalog. Dept. PM-157, National Cenificats,
126 13th St Brooklyn, NY 11214, (718) 785-5803 (24Hours)
FAX T18-965-3400

REMAILING $1.00 (Lettar], Michasl Forzana, PO, Box
20315, Washington, DC 20041

FREE! REMAILERS LIST. AGENTS MEEDED. PS, Box
20656, San Antonio, TX 7BZ29

CONFIDENTIAL Address Forwarding  Worldwide.
Volcamall. Madpost, 2421 M Pratt, Chicago, 60645 (312) T64-
0100 (B00) B80-319%

CONFIDENTIAL Remailing. KAP Romais, 611 W, 112 51,
e Yok, NY 10025

==

READING GLASEES - Fres Catalog. Debbie Burk, P.O.
Box 519, Depl PM, Plainview, NY 11803

WHOLESALE Prescription Eyeglassas from §33.00. Cats-
iog $1.00 Refundable with Order. Banchmark Optical, Inc,
Box 262433, Tempa, FL 33885-2423

MISCELLANEOLS

FREE DEGREES! COUMSELING, SPIRITUAL, HYPNO-
THERAPY! MENISTERIAL LICENSE! P.ULC. Box ITEMG5
M, Sacramanto, GA 85827,

EMJOY Gourmet Cofless Delivered Monihly, Kristy's
Cottess, P.O. Box 532, Gumnee, IL 60031-0532
WANTED MISCELLANEOUS
BUYING Tungsten Carblda, Moly, Tartalum, Gold, Siher,
Platinum 1-800-321 £914,
FINANCAL
MNEW Valid Crodit File Guar, Frea info: Call 213-368-8114.

INDIVIDUALS asager f0 loan monsy. Mo credit check
Hurry! Frea Information: Clemons Agency, &3A Eim,
Topsham, ME 04086-1424

UNSECURED MasterCardsVisa's - svon if your credit
stinks! Mo Fees! No Nonsense! Free Details! Franklynn, 1248
Auturnn Drive, Tampa, Florids 13613-2302.

SECRETS Of Protecting Your Wealth From Lewauits And
Unnecessary Taxes Mow Aevealed. Fres information. Wealth
Buildars, Box 1665, Nedarand, TX 77627

PAY A% O Bills Owed... Datails Froe, info-Tech, Box
1641, New Haven, Connecticul 08507




HEARING AIDS - GUARANTEED LOWEST PRICES] No
hugs commissions. Homa trial, terms. All makes. Wa'ra the
oldest. best. Custom instrument speciaiists. Free
information, 1-800-323-1212. Lioyds-FMC.

FREE Haaring Ald Catalog. All Modals. Huge savings! No
salesman will call. Fhodes, Depd. 31K, Brookport, IL &2810,
1-B00-858-3100.

WHOLESALE Contact Lonsas. All Brands. Exampla: Dis-
posables-§17.00. Bausch & Lomb Softens-§11.00, 1-800-
213511

TOBALCD

CIGARS, Tobacco, Pipes, Chew. Free Calalog.
Tobacco Co., 1828 Eudlid, Cleveland, Ohlo 44115

"EXPERIMENTER' LABORATORY CHEMICALS GLASS-
WARE, Catalogue 5200, Established 1653 HAGENOW
LABORATORIES, 1302 \Washington, MANITOWOLC,
WISCONSIN 54220

EXPERIMENTER Laboralory Chemicals & Literature. Cat-
ailng $5.00. Cantral Valley Lab, P.O. Box 6808, Siockton, CA
B5206-0908

Erie

TRAVEL AND RESORTS

HEALTH, NUTRITION, VITAMINS

COUNT out cholestenol- B4 papes book and audio tape
§19.85 DA Swider, 1805 Weat River Driva, Pannaauken, NJ
08110

BREAST Cancar 5-Year Diary. $4.00. Granl Enterprises,
PO Bou G444, Albany, NY 12208

PMEIDELECTRIC SPARK Stimulating Dewica For Pain
Control. $30.00 Postpaid Fres Catalog. Liwson Electronica.
Box T11M, Poltesd, TH TBOBS.

CANCER Fighting Tea, Mutrition info. $2.00. Box 38,
Limaridge, Wi 53542

STOP SMOKING - GUARANTEEDIN Unigue Patentsd
System. FREE INFORMATION: Get-A-Grip Enterprises,
11925 Pearl Road, Cleveland, Ohio 44136

SEE HOW ADVERTISEMENT CALGHT
YOUR EYE—FOR AW ADDITIONAL 354.00 YOUR ADVER-
TISEMENT CAN ALSO LIKE THiS. REMEMBER TO

TREE KILLING MAIL. 510.00 Each. 5 for $25.00, Trees, Box
3084, Mapis Glan, FA 19002

CAFE EXPRESS Ofiers 5 soup recipes. Send $5.00. P.O.
Box 1183, Provincatoan, MA 02657

EXOTIC indlan Pancaks Recipes Plus Potsto Palya And
Chutney. $485 Things In General’, 2007 Point Wesl,
Augusta GA 30009

CARIBBEAN Cooking 15 Recipes To Spice Up Your Life
$8.95 10: sland Cutaing, PO, Box 5773, Virginia Beach, Vi
23458

HARVEST Blua Corn Bread Prine-Winnar includes Packet

Of “Secret” Spioes. Send $5.00 (S8.00 Canadian). LW

Box 42313, Acadia Posial Cutlel, Calgary,
Alberta, T2 7AS

242 - mmmmﬂm‘.mﬂwm
FREE. Homebrewer's calalog. Brewery, 1300 Qulnosy,
Menneapoiis, MH 55413, BO0-347-4042.
MHEHLFMGIMHWTM
Call U-BREW 1-800-845-4441, Morih Myrile Baach, 5C
20582,

RELIGON
FED P with human religiona? Origenal church staried
2,000 yemrs aga. "Church™, 5204-P Willis, Dallas, TX 75206

SPEANING For  Jesus: Obey. Whitcomb, 1708
Fredrickaburg Ave., Lakeland, FL

ALASKA VIDEDS, 265 Morth Eaton Ave., indianapolis, ind.
46210 Fres Detalls.

TELEPHOME & SERVICE

OVERSEAS TELEPHOME CALLS [including BOO nurm-
bevs) 1o the United Stales and the world at & vary bow cost!
Inquiries fax: J05-445-0437

MFOAMATION. On anything. Ferguson Fesearch
Specialists, 60-15 Wootside, Woodside, New York 11377

HERBS
HERBS - Yohimbine Pau dAcro Othen Catalog §1.00

(Rafundable). ~“One stop center.” Jude Harbs, Box SE3PM,
Huntingion Station, NY 11748

GARDENING & LAWN CARE

CUT Grass Fast Hitch Walking Mower Behind Riding
Mower, Plang $14.00, TW Enterprise, P.O, Bax 86, Lisbon,
MD 21765-0086

SPECIALTY liquers made sasily at homa. Great recipes -
Insh cream, ammaretto, etc. Send §5 to: J Touchetie, P.O.
Box 26047, Colorage Springs. CO B0908

FREE CATALOG Wagner's Bear Fing (512) 934-T835, Box
1204, Minneapolis, Minnesols 55345

BREW World Class Bears Easdly Al Homa Brewmasier
Supplies Everything You Nead Except Botiles. For Your First
5 Galion Brew sand 30 1o Trusbrew, P.O. Box 51714, Irvinae,
CA 328181714

FRAEE CATALOG Brew quality beer yoursell Call
WindRiver Brewing 1-800-206-HOPS.

HOT STUFF! - Buftalo Wings. Chile, Salsa 53.00SASE
P.0. Box 1414, Chariesiown, R 02813

RECIPE Ressarch, [l Find The Ones You Want $6.00.
Jackie, P.0. Box 454083, Gadand. Texas 75048

FREE Catalo]. Sebastian Brewers, 7710 91 Avenus, Veno
Baach, Flarida 32967, 1-800-TBO-5UDS

LIQUEURS - High Cuality - Made & Homa. Irish Cream,
Amanetio, Créme de: Menihe, Cacao; Banana - Mora! 40 pg.
Book. Sailsfaction Guaranised. Send $10.00 to: Recipes
Resaarch P10-1194, Box 10475, Fargo, ND 58106-0475

BURGLAR ALARMS & HOME
PROTECTION

SAUSAGE-MANING, Smoking, Frea catslog of squip-
mant, ingredients. Semplax, Box 11476P, Minnaapolis, MN
B5411. BOD-488-5444,

DRIVEWAY ALARMS. Small Wirshess Unit Alerin You
When Anyona Enters Your Property. Free Brochume. TCT,
BET East Park Center Bivd., #3484, Boiss, idaho BEIT0E-6700

WORTH \\/RTING FOR

908 COMPUSERVE - TURN YOUR COMPUTER

INTO THE ULTIMATE POWER TOOL

Power up your next auts or home project with expern advice
from CompuServe —the world's pramiere information ses-
vice, Get the trlest do-it-yoursal! lips from aulo professionals
88 well 85 home-improvemant, writers and sditors, Discuss
carpeniry and cars with other enthusiasts i yoursell. Evan
connect on evarything from mavies to monsy, Power up your
it peroject with CompuSarve. Free Brochure

§10 LITEMATE - THE ORIGINAL

VEHICLE-TO-TRAILER WIRING SYSTEM

The Litemate Advantage makes instaltation of vehicle-to-trader
wiring weathar-tsght, plug in simiple and prafessional with no
cutting af wires! All conneclors ans Made-in-the U5 A Free
Brochure

#11 RUBBERMAID

Rubbermaid Commercial Products affars a B-page, 4-color,
full-line progucts brochure featuring compiete IMormation an
transpodt, slorage, feading‘watering produwcts for home, busi-
nags or farm use, Fres Brochure

§12 1095 POLARIS MAGNUM ATV's

Introducing the 1995 Polaris Magaum 44 and 2 x4—bath
have the fargest four-stroke engines in the ndustry. A full
425cc's of liguid conled four siroke power. Polaris now fas the
st powarful four stroke around,, with s four valve head and
3 sophisticated 34mm LV carburetor. The engine is unigue
with its dry swmp |whrication which provides easier cold star-
ing and increasad parformance. Write for moee information on
Poaris all barrzin vehicies. Fres Brochure

#13 ZIPPO LIGHTER COLLECTORS GUIDE

Zippo windpeood lighters enjoy & widespesad and enviabla rep-
utation as valusshle colectibles, The Zippo Lighter Collectors
Guide ks a 28-page histarical referance guide io Zippo collect:
ible lighters since 1932, It contains llisirations and descrip-

tions of populas lighters and ghier series and explains the date |

code found on 1he bottomn of every Zippa lighter, Free Boaklet

914 KEEP YOUR HOME EMERGY EFFICIENT
It you're thinking about remodeling or adding & room inyour |

home, a fres brochure calied ““Need More Space’’ offers tips
on insidating and helping ko kaep your mew ving space enargy
efficians. From Cartaintesd Corporation, Fres Brochume

B15 NEW | AUTOMATIC BATTERY MAMAGEMENT SYSTEM
Autormatic and “'hands off” operation describes Wells Maring
Technalogy's ling of automatic battery systems, These units
will replace manual bathery selactor swilches whEnevar mos
than cae battery s needed. Palenied sensing system puts bat-
tery in paraliel whenever enging is running and automatically
isointes sach batlery when angine i shul down, Perfect for
boats, AWs, Commercial Vehicies. 40 to 400 plus AMPS.
Emergency start festune included. Fres Brochure

§16 FOR THE LIFE OF YOUR ENGINE
Fres WIX Filters” brochure for passenger car and light truck fé-
ters. Conkaing information an WIX ofl, air, fuel, and transmis-

| Box 1718, Sandusky, Dhio 44871-1718
| Piease ses that | recehve the itsms checked Seow

sion fifters, including filker wraps, our magnetic in-line trans-
mission filfar and ail filkers for kmpertad cars, Free Brochure

917 CUB CADET SERIES 2000 TRACTORE
Full-color gulde to America’s only complete line of shalt deive
lawn traciors, Sevan modals, 12.5 1o 18 HP availabls with ei-
ther six spesd AutaGear ™ or AuloHydro ™ transmisgions, This
brachure not only details the unique Cub Cadet constrection,
oparations and altachments, it also provides comaplete iachini-
cal specifications. Fres Brochure

918 SCIENCE RESOURCE CATALDG

Edmund Scientific’s 120-page catalog coniains ovar 4.000
products for the Budding scientist, student and educaior—
featising microscopes, telescopes, weathar instruments, fi-
ber oplics, solar squipmant, magnifiers, hagh-tech sciance
toys, plus many items designed for science fair projects. Free

|
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PREVIEW

World’s Most Powerful Locomotive
What's it like to drive the world’s most power-
ful locomotive? Our cover story hands you
the controls of this 5000-horsepower freight
train of the future. And we peel back the skin
to show you what makes this powerhouse tick.

Import Cars 95

You'll find some surprises among the new
imports, including the sensational Mitsubishi
3000GT Spyder, with its retractable hardtop,
and Honda's new minivan. Our full report
gives you a complete analysis.

American Classics: Pinball!

Uniguely American, here’s the machine that
started a craze that's still going strong in
every game room in the country. Plus, the
great arcade legends that made pinball history.

COMING NEXT MONTH

(A

Cool Ru

Hop aboard our small fishing boat as we
take you on a 5-day, 1200-mile seagoing
adventure through the Inside Passage from
Seattle, Washington, to Juneau, Alaska.

Cops 2000

The paolice car of the future will be a police
station on wheels. What will it look like?
You'll see it in our December issue.

0.J.
The O.J. Simpson murder case is being played
out in the courtroom of the future, featuring
computer animation and electronic re-creation
of the crime scene. It's all in our next issue.

Editor's Note—Due to changes in production schedules, an
article may not appear when orginally planned. We apologize for
any inconventence this may cause.
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YOUR BASIC" CATCH

It Tastes Good. It Costs Less.

SURGEON GENERAL'S WARNING: Smoking |
Causes Luna Cancer. Heart Disease



FOrD F-SERIES.
THEBESTNEVERREST.

Our available Convertible Console Our long list of safety features begins — Our 731 POWER STROKE™ is

Seat has enclosed storage, plus flips with a standard driver’s airbag” and the most powerful diesel pickup
up to seat three. rear anti-lock brakes, engine ever.”
*Airbag an models undar 8500 [bs, GYWH. Always wear your salety bell **Available on models over 8500 the. GYWA . =






