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Introducing The Truck
That's Turned The Truck
~ Industry Inside Out.

If the new Chevy S-Series looks unlike anything else you've ever seen, it should.

It was designed that way. Fact is, we started on the inside first, then worked our way

out. And everything we did was built around the driver and passenger. Open the door to

more of it throughout the
cab, the seats travel farther back

and recline farther back to maximize {5 i)

leg room and comfort. Also, the | ' ™ b
y, ,

seats feature a shape that fits a wide range of bottoms, with lumbar support to

help the lower back and hips. For the driver, the instrument panel was designed to

be easy to read. It'’s backlit to improve its visibility on the darkest of nights.

For a free product brochure call 1-800-950-2438,

The Chevrolet Emblem is a registered trademark and Chevy is 2 trademark of the GM Corp. ©1993 GM Corp. All Righis Reserved, Buckle up, Americal



December 19493
Dear Friends of Popular Mechanics:

During this holiday season, I would like to once again welcome and thank all of
our advertisers who joined the PM family tree during 1993,

L ]
Actron
Gages
* Beltronics
¢ Black & Decker

Home Improvement Days

* Brown Forman/Gentleman Jack
* Canter Wallace/Arrid = Chamois Council
* Champion Battery  Chrysler—Dodge/Ram/Intrepid/Minivan
*Cincinnati Microwave Phone = Coleman = DAP » Discovery Channel
* Durango Boot*Firearms Safety Products # First Brands/Flat Tire Repair
Prestone/STP Gas Treatment ® Ford-Club Wagon/Motorsports/Light Truck/F Series
Ranger=Faberge/Brut=Gillette/Right Guard = Generac=General Motors—Buick Regal/Chevr olet
Blazer/Lumina Sedan/Corporate Credit Card/Oldsmobile/
Eighty Eight LSS/Pontiac Firebird
* Homelite* K W Products =Kelly Tires
Marion Merrell Dow,/Cardizem« Merck/Proscar
® Fruit of the Loom/Munsingwear/Underweare National Radio= Nike
* Nissan Altima=Nomix= Peerless Faucet= Pennzoil/Gumoute Philip Morris/Basic
* Polaris* Radiator Specialty * Skil* Snapper® Sunbeam Grill» Stanley Protoe Sturm Ruger &
Company* Upjohn/Rogaine® LS. Air Force« Visa USA* Wagner Spray = William Zinsser

This One

LM AN

ZHNZ-LTF-0CBK

It has been a most successful year for Popular Mechanics and we are most
appreciative to everyone who has contributed and wish everyone a happy holidiay
and a healthy new year with continued success throughout 1994

sincerely,

QD&SD ' SN

Bob Dillingham
Vice President & Publisher

Fopular Mechanics s a publication of Hears Magaemes, A divisson of The et Corgumsiism R4 T Hwarst §oppuratiom
e s SR WY e e [ g e e g T T e e e




The controls have been made easy to reach, easy to operate and easy
to find so you can keep your eyes on the road where they belong. But
for all the changes we've made to the inside, we thought it would be

an equally good idea to keep the outside from getting in. And that's

outside when you're inside. For starters, we've added more

T _-.?.1,!:-l

sound-deadening insulation to all

interior trim panels. Then, sound absorbers were added
throughout the dash. Finally, foam sealing plugs have been
strategically placed throughout the vehicle to keep
things quiet inside. Of course there aren’t
enough words in the English language
that can prove the worth of
the new Chevy 5-Series
that a test drive
couldn’t accom-
plish. So come on in

and see why everything else is history.™ You won't be disappointed.

The New
Chevy 3-Series

LIKE A ROCK




Announcing Several new
tloseness improvements from Norelco.

A precision groove improves our To improve the “Lift and Cut’ Enough technology. Mote our

heads and channels your beard closer system so it can shave closer other closeness improvement.
"
Norelco did it again. VVe took A groove that channels your

our close shave and made it even beard, so our “Lift and Cut?. system
closer Welve added a precision shaves closer than ever So much
groove to our floating heads. closer, she might want to get closer.

The New ¢ ynoreicos Raors. Our Closest Shave. Ever

S R00 Horslco Consurms Producss Company. A Division of Mo Amedcan Phiips Comporation, Stemiond, CT 06804,
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SPECIAL
SECTION
50

AUTOMORILES
Long-Term Test Cars

It's magria cum laude for all members of
our latest graduating class.
special Section: IMPORTS 94

® New Car Buyers Guide
With domestic cars better than ever, imports

have to be better than good to stay competitive.

® Inside The Imports

Engineering departments get cranked up for
the superhot marketplace battle.

Detroit Spy Report The 1996 Ford Taurus, 95

96

Buick Riviera, "?5 Mercury Mystigue, and more,
Motorsports

102 Battie For The Bronze

Tearn PM's Raul Boesel contends for third place.
104 Prize Prelude

Our best club racing season ever.

ELECTRONICS

Flat Vision Television gets thin

47 Personal Communicators

The new pen-based handheld computers
recognize your handwriting.
Electronics Exploring Funkausstellung

106

Computers How do you find the music you

108

want when you own 200 CDs?
Home Video Games get even more realistic.

Fhotography How to save those old photos.
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HOME IMPROVEMENT
63 Home And Shop Journal

® Home Improvement: Surface wiring & GFCIs
® Hardware: Locks & the best new tools
#® Tool Tests: Protractor & table saw
74 Appliance Clinic Answers to fix-it questions.
80 Homeowners Clinic Home maintenance Q&A.
SCIENCE/TECHNOLOGY

15 Tech Update

® The latest flying machine from Bert Rutan

& Huge channel ferry that carries 1500 people

® Turbine/electric hybrid power for cars, and more
33 Physical Engineering

A wealth of new capabilities for the physically

challenged through technology.
40 Armed Force U.5. military’s replacement for the

venerable .45 automatic is the 9mm Beretta 92F5.
94 Science Inside Russia's secret nuclear-weapons lab.

AVIATION

25 COVER STORY: 90 Years Of Flight
Awviation’s defining moments, from the Wright
brothers at Kitty Hawk to the F-22.

OUTDOORS
100 Rubicon Rules

Jeep Jambaoree veterans conguer the Rubicon Trail,

3_0 Letters

2 Time Machine
130 Coming Next Month

PM cover illustrations by John Be

Background: M. Stephenson/\Westlight to

Downloaded and transformed by the Michael, UB3ABZ




EDITOR'S
NOTES

@ December 17, 1903, dawned chilly and overcast on the Outer Banks of
North Carolina. The wind swirled in from the ocean and out over the sound.
But the weather didn't faze Orville and Wilbur. On this day 90 years ago, the
Wright brothers were going to change the world. They did, and it did. Now as
you look back to that first powered flight, it seems incredible that it was a
mere 90 years ago. Since then, look at
what has happened: Commercial
transports. Jets. Jumbo jets. Stealth
fighters. Aireraft carriers. The Con-
corde, The Space Shuttle. Rockets to
the Moon. It's all quite unbelievable,
and it has all happened just since that
day in Kitty Hawk when two bieycle
§ | mechanics tried out their newfangled

| flying machine. In our cover story this
month, beginning on 25, contrib-
utor Michael Patrick chronicles the
defining moments in aviation higtory,
the ones that also changed the world
y forever. ... This month, you'll find
the second report on all the new cars
for 1994. In October, we reported on
the domestic new cars from Motown.
This month, we do the imports, and

i Onville and Wilbur \ll"rlght. 1903.
an interesting crop it is. It's generally agreed that the quality of American-
built cars is now the equal of anything in the world. So the import-car manu-
facturers have lost that advantage. To remain competitive, they've had to
build cars that are better than good and, t:F|‘1.ldging‘ by our article on the "94

crop, starting on page 50, they're up to the task. Look for more breaking
news on new models in our New ] | ‘
Cars column which ap in ev
issue. . . . Electronies Editor Fran
Vizard seems to spend as much time
in the air as he does at his desk.
Last month, he flew to both Berlin,
Germany, and Tokyo, Japan, in hot
ursuit of information about the 3
atest in cunsumetrlutﬁmtgunins. His
reports a n and upcoming |
]:EE?I?EE aftﬁtfgh Vizard hlmself IE
now hume recovering from jet lag.
., The Best New Tools For "94. MMIH Editor Frank Vizard In Berlin.
That's how our Home Improvement editors describe the hand and power
tools they write about beginning on page 83, They've been to all the hardware
shows, attended all the tool company press previews and digested tons of
paper issued by the tool companies to come up with their selections, You'll
want to check out the choices of Steve Willson and eompany. Till next time.

S

Joe Oldham

Editorlal Offices
224 West 57 5t.,
New York, NY 10019
(212) 649-2000
We cannot be responsible for s of unsolicied
quertes, mansscripts, or photos, For return,
thiry must be accompanied by adeguate posiage.
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Your

you’re still waiti
your enlarged prostate.

ptoms are botherin

to see your doctor about
aybe it’s time to stop waiting.

you, but

Ask your doctor about
the prescrlptmn medicine PROSCAR'.

(FINASTERIDE)

Finally, a medicine
for the treatment
of symptomatic benign
prostate enlargement
You can't make it till halftime any-
more without having to go to the
bathroom. You're getting up several
times a night to urinate. It's begin-
ning to bother you, but up to now,
you've lived with it. The question is,
should you?

Until recently, there wasn't a
medicine that could help the condition
known as symptomatic benign
prostate enlargement or BPH. But
now there is PROSCAR, the first oral
prescription medicine that ean actual-
ly shrink an enlarged prostate,

However, it is important to know the

following: PROSCAR doesn’t work for

everyone. Even though the prostate
shrinks, you may not see an improve-
ment in wrinary flow or symptoms.
And you may need to take PROSCAR for
6 months or more to see whether it
helps you.

How PROSCAR can shrink an
enlarged prostate

As a man ages, a key hormone can
help cause the prostate to grow.

Thrprnlmrlumlmdlpmtrﬂ-hrmﬁhm rhrmhrlhul
ceerries wrine from the Modder, mrﬁ:mm.[ﬂ.rm:l
omh aQuesse the urethm and couse wrinary

€ 1993, Merck & Co., Ine, JIPOSEVL1ITO1-PRASSE

PROSCAR actually blocks the produc-
tion of this hormone, so it helps
shrink the prostate to a smaller size
in many men. As a resulf, some men
treated with PROSCAR experience an
increased urinary flow and an
improvement in urinary symptoms.

Why you should see your
doctor soon

The problem will probably not get
better by itself. In many cases, the
prostate continues to enlarge and
the symptoms may get worse. S0 if
your urinary symptoms are bother-
ing you, consult your family doctor
or a urologist and find out if
PROSCAR is an appropriate treat-
ment for you. It is also important to
have regular checkups. While
benign prostate enlargement is not
cancer and does not lead to cancer,

Please see patient information on the adjacent page.

the two conditions can exist ai the
same fime.

Remember, only a doctor can evalu-
ate your symptoms and their possi-
ble causes. So don’t wait any longer.
You may find out that your enlarged
prostate can be made into a smaller

problem.

For a free, informative booklet,
“Every man should know about
his prostate,” call 1-800-635-4452
today.

TABLETS

(FINASTERIDE]

€9 MERCK



PATIENT !NFGR.H&TIDN ABOUT
* { Prahs-car)
Generic name; finasteride (fin-AS-tur-eyed)

PROSCAR is for the treatment of

zmdﬂrucbym anly.

Your doctor may e PROECAR if you

have a medical condition called benign

prostatic hyperplasia or BPH. This occurs

anly in men.

m read this information, ns well as the
which mmmumﬂ&g modjmunni

befars you start taking P

read the leaflet each time you renew_wur

preacription, just in l:ﬂe nn:.rﬂll
nhmﬁuﬁ‘aﬁ!ﬂm :ﬁuaa
take ofmral‘u] dmum w:t]'l.
r You and vour doctor should
muu' PROSCAR when you gtart taking
your medication and at regular checkups.

What is BPH?

BPH i t of th tabe
g].u:u:l.:LIL meaw:nm m:npﬁ:'nlnp
enlarged pros . The prostate is located
balow I.I‘whll.ddar As the rmﬂt?m enla.rm

it sl restrict the
mﬂmwpm such as:

«a weak or interrupted urinary stream
=5 fealing that cannot em
ling : pty your

s feeling of delay or hesitation when you
start 1:(::“'1:1rilmt.ln:zl!Ir :

s@ need to urinate often, especially at night
«a feeling that you must urinate right away.

Treatment nptimu for BPH

There are three main treatment options
for BPH:

of monitoring or “Watchful
"ﬁ" . If & man has an enlarged
prutafagimdnndnnarmpmmsurﬂ'h.m

mamn dgl;e bother hum, he :J.'nd hut
on a program of monitor-

ing whmmﬂﬁ meluﬂnprrggumr checkups,

:.'n.at,a.ld o&'mﬂd:m‘h:m 0T BUFEETY.

PROSCAR BEBEH . S awhas PROSCAR
does” below.

Which hest de
Eymptoms nnmmal ition.
What PROSCAR does

PROSCAR lowers levels of a key hormone
Eﬂllﬁi DHT (di ne), which is

Lowering
leads to nhrmuﬁ.nh:mmhrgud
gmutt men. This can lead
|mpmvﬂmant in urine flow and
gmptuma over the next several montha.
owever, gince each case of BPH is differ-
ant, you should know that:

*Even though the tate shrinks
may NOT see an m;";;‘:',;,mml muﬁﬂmr
or symptoms,

*You may need to take PROSCAR lor six (6]
maonths or more to see whether it helpa vou.

*Even you take PROSCAR and it
W' it is not known whether

P reduces the need for surgery.
m%nud to know while taking

*You must regularly.
W'J:E! i mﬁ%ﬂymmﬂhﬁﬂ

regular Follow your doctor's adviee
about when to E—m thess checkups.

*About side effects. Like all prescription
drugs, PROSCAR [I cause side effects.
Side effects due to PROSCAR may include
impotence (or inability to have an urm:a
tion) and less desire for sex.
these side effects oecurred in less than 1%
of patients in clinical studies, In some
cases side effects went away while the
patient continued to take

Some men laking PROSCAR" (Finasterids)
may have a decrease in the amount of
aema:ulfhmd dunnﬁ: Thtlﬂ al

fo im Br'e With norm
ue“::a.l fu?lpcga”
You should discuss side effects with ynur
doctor before taking PROSCAR and
Lirme v Lhm!l you are having a side
g oy %scﬁ'f vour

[Klaf e

t.uma:u: Bﬁeaﬁnnut for cancer—bu ok BJ'THP'
man can have BPH and prostate ca.n::e: at
the same time. Doctors usually recom-
mend that men be checked for prostate
CARCET onoe A yvear when they turn 50 (or
40 1f a fnmily member has had prostate
cancer), These checks should continue while
you take PROSCAR. PROSCAR is not a
treatment for prostate cancer.

Ymdng'mﬁmaumaw(m}‘

can alter PEA values. For
n:mrn' ml‘urmatmn talk to your doctor,

*A warning about PROSCAR and

Pregnancy.
PROSCAR is for use by MEN only.
PRDSChngenmﬂymﬂthadmmen.

'-unsn wl:m could 'hammu

avoid the active mgredwntpm Fmécm

If the active ingredient is absorbed

woman who is p t with & male

it may cause the male haby to be bamm:h
abnormalities of the sex Therelore,
any woman who is pregmant. or who could
become pr t must not come into direct
contact with the active ingredient in
PROSCAR.
Two of the ways in which a woman might
absorb the act!

ingredient in P AR
are:

Sexual contarl. Your semen may contain

ramallme drumtnfl of the active ingredient

0 Tpl.tmr:ll t, or
Eyﬂur’&rﬂm decide E have

aﬁﬁy mmuﬂi& EFHF.[JEGAE

mul.d hemtm t, proper use of m

condom can mdum thnrmkurupm her

ta your semen (discuss this further wi

vour doctor].

Handling broken m.ﬁlm Women who

are pregnant or who could become

pr L must tahlets
OSCAR.

'FE(}SCAH tablots are conted to provent

eontact with the active ingredient during

normal ling. If this coating is hro-

ken, the tablets ahnul.d not b handled by

WOmMEen wl'm are t or who could

pregnan

Il'a woman who is pregnant comes into

mnuu:t with the ve i ient in

Re ROSCAR, udnc:f.nr shou! dbumnnult.e&_

member, these w
the woman ex; E%gﬁﬂlﬁ
nant or could

Hnwtntnhl"]lﬂm

Fu[l.mr doctor’s advice about how to take
scﬁ"vmmmm.tmm You

Fuytl!mllmﬁembmmmh Thnaah\;ug

O] PROSCAR, it

ﬁﬂmkﬂ it the same am‘ym;zy

Do not share PROSCAR with anyvone else; it

was prescribed only for vou

mmmaﬂmmdm

FOR MORE INFORMATION ABOUT
PROSCAR AND BPH, TALK WITH YOUR
DOCTOR. IN ADDITION, TALK TO Y0
FHARMACIST OR ﬂTHEh HEALTH CARE
FROVIDER.

€9 MERCK
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Which Gitt Is
Guaranteed To
Delight Your
Favorite Driver?

WRONG answer;

The traitiomal meckie
RIGCHT anstver,
Ihis extraordingr
.Illri'.'.'_."'f-'n"JI 4 ':I-I'"lr-"

Only Passpon 4500 SuperWWide has Digltal Pattern Recognizer
(patert panding). DPR 8 a revalutionary anti-falsing syatem
which digitally selects true Ka signals while simultaneously
rejecting false Ka emissions caused by other radar detectors
Most ir'I'L,.\_I.- ntly, DPR accomplishes this without reducion
sensitivity. (Some brands reducs falsing by actually decraasing
sansitivity In certain areas of the Ka bandwidth - which means
yiou're not driving fully protectadl)

»

Banulirity

ide
ASER

il iﬁ-‘-‘i“*‘“ﬂ

This holiday, knock the socks off
your favorite driver by giving the gift
guarantecd 1o delight: a Passport 4500
SuperWide radar+laser detector,
4-Band Radar+Laser Detection
Passport 4500 SuperWide provides
all-in-one protection against every
type of radar and laser used today.
Innovative Laser Technology

Escort was the first to develop a laser
detector, We've now tiken our
patented laser technology one siep
further by combining it with state-ol-
the-art radar detection.

Full SuperWide Ka Radar Protection
Passport 4500 SuperWide detects the
entire radar spectram including the
newest SuperWide Ka frequencies.
You're assured of complete protection.

Exclusive DPR Anii-Falsing Circuitry
Only Passport 4500 has new DPR
circuitry o minimize Ka falsing while
maximizing sensitivity over the entire
bandwidth.

Our Holiday Guaraniee

Each Passport comes with a 30-day
money-hack puarantee which won't
begin until December 25, 1995 —
even if you buy now. If vou're not
delighted with vour Passport, return
it by January 25, 1994 for a refund,

This holiday, choose the right gift:
give a Passport 4500 SuperWide

To order, call toll-free:
1-800-433-3487

Fa !n!'-[lﬁfl +1I'.‘rﬂ ‘iuptr‘lult 52 Z 9

shipging & handlbng. (s peasdert

Passport 4200 SuperWide is available for
only $199. Call Tor detalls.

ESCORT
Department 406813
32000 Fields-Ertel Hoad |
Cincinnaty, (hio 43249

|
-~ ad

The Innovative Edge™ u

o1 ol



IT'S AN EXTRAORDINARY NEST. ;

BUT THEN, IT'S AN EXTRAORDINARY BIRD.
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THE NEW
THUNDERBIRD
$16,830.

Because nothing about this bird is
ever ordinary, its new nest had to
be more striking, more beautifully
appointed than any other.

Along with exceptional design and
comfort, the '94 Thunderbird comes
with thoughtful
features like
illuminated door

switches and
dual cup holders.
Options include an integrated cellular
phone and CD changer. Importantly,
dual air bags are now standard?*

Of course, the news about the 1994

Thunderbird doesn't stop with its inte
rior. A new optional 4.6L EFI V-8
engine 15 exceptionally smooth and
efficient™**

Handling, performance and beauty
have always made the Ford Thunderbird
a rare bird. And now, for 1994, it's more
extraordinary than ever.

HAVE YOU DRIVEN
A FORD LATELY?




Your article on collecting
firearms states that nonfir-
ing replica weapons are so
damn great. Let's get real!
Is PM now part of the anti-
gun movement? I'll stick
with the real thing.
GARY L. LEHMANN
DETROIT LAKES, MN

When I began my sub-
scription to your magazine
several months ago, I did
so because I consider my-
gelf a mechanically inclined
individual who found your
periodical very compatible
with my personality and
my interests. To this day, 1
still feel this way. Howev-
er, the handgun ad in a re-
cent issue so incensed me
that I will not be renewing.
When I think of POPULAR
MECHANICS, I think of
tools used to ereate, not
tools used to kill. I think of
inventions used to better
lives, not to end them. 1
think of the future, not of
weapons used to prevent it.
It is extremely unfortunate
that your magazine has
chosen to associate itself
with such a product. Secu-
rity at N is one thing,
a tool of death and despair
for eriminals is another.
RICK JOHNSON
TALLAHARSEE, FL

In your article on nonfiring
E:}a]icas, you show a .45-

iber automatic pistol be-
ing loaded by a man whose
finger is on the trigger.
Letters are subject to editing for
length, style and format.

This is a dangerous prac-
tice that can Ee copied by
novice gun users and lead
to aceidental firing. This
type of negative safety ed-
ucation seems to be stand-
ard throughout much of
the media. The trigger fin-
ger should be out of the
trigger guard unless you
want the to fire
COL. RICHARD 8. BENNETT
USAF (RET.)
FORT LAUDERDALE, FL,

Bath Of Freedom
Regarding the picture in
Tech Update showing the
removal of the Statue of
Freedom from the Capi-
tol's dome, the question is:
How did they place it up
there 130 years ago with-
out a Sikorsky helicopter?
This is a 19-ft., 7-ton
statue—a lot of rope and
pulleys I'll bet.

BILLY HILL

RICHARDSON, TX

Contributing Science Edi-
tor Greg Pope replies: Ac-
cording to zﬁ o, of the
Architect of the Capitol,
a steam engine at the
dome’s base hoisted the
statue, which was origi-
nally cast in five seg-

ments., The same engine
then powered a second set
of pulleys and winches to
lift each segment to the
base of the tholos, the ring
of columns that caps the
dome. Finally, the seg-
ments were handcranked
one at a time up a pair of
inclined rails to the top of
the tholos, where they
were bolted together. The
endeavor took several
weeks, ending Dec. 2, 1863.

Commercial Space
Your Tech Update article
on advertising in space
incorrectly states that
Lawrence Livermore Na-
tional Laboratory is help-
ing Space Marketing Inc.
develop a “space hillboard”
to carry messages in low
Earth orbit. One of our
engineers was involved in
early discussions about the
company's plans, in hopes
of finding a convenient
platform for space sensors
on which he was working.
But the Laboratory then
decided against actual in-
volvement. No Laboratory

funds were spent on the
project, and none will be.
JEFF GARBERSON
LAWRENCE LIVERMORE
NATIONAL LABORATORY

Missing Clinics
What happened to Car
Clinic in the October issue?
Also, why limit Homeown-
ers Clinic to one page? 1
think these columns are of
interest to many readers
and should be increased in
pages. Don't let down your
readers. TOM EVANS
TUCSON, AZ

Really missed Car Clinic
and Service Tips in the Oe-
tober issue. Keep it coming.
DEAN H. HULL
SACRAMENTD, CA

We run Car Clinic in ev-
ery issue of the magazine
except three. May is our
annual car care issue, and
October and December are
our new-car issues. There
would be too much car
stuff in one issue if we
also ran Car Clinic these
months. —Ed.

Of The Month

Reader Project

[
LY

used otherwise.

10

L (G O
o

When | built the corner cabinet featured in your March
'93 issue, | used cherry wood rather than ash, and lead-
ed glass rather than clear. Also, due to a shortage of
lumber, | used some plywood for the bottom door pan-
els. | didn't have a biscuit culter, so | substituted dowels
for biscuits and for the morise and tenons. Your plans
were very good, and | certainly am pleased with the de-
sign. These cabinels utilize space that would not be

Wi I

STEVE WHITE
MADISON, TH
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Possible Dreams

I just got home from Detroit after
spending two days at the Possible
Dreams exhibit and the Henry Ford
Museum, which I class as a number
one annex to the exhibit. Over the
past few months, I've been in contact
with Mary Seelhorst, curator of the
exhibit. She has done a fantastic job
with the actual exhibit, the articles in
PM and the section in the Possible
Dreams book. I'm an avid reader of

PM and have a collection of a
mately 950 issues and annuals dating
back to 1902. I found 27 of the weekly

issues—a real treasure! If there are
any other collectors out there, please
send me your names. I am interested
in setting up a users to share
and compare information.

JOHN MUXLOW
2 S0MERSET ST.
DARTMOUTH, NS
CANADA B2Y 1Z1

Perhaps other literature collectors
like to contact Mr. Muxlow.

"_"Ml

As a regular subseriber to PM, I en-

joyed reading the Possible Dreams
articles and was glad to learn that
Editor-In-Chief Joe Oldham owns
the Schwinn Black Phantom in the
exhibit. After reading the 1989 PM
article, “Reeyeling The Classics,”
about old bicycles, I started looking
for old 50z bikes and found out how
Ezlrd it is to find th%m, Wurﬁe et
ere to get parts when you do
one. Since then, I've discovered many
old-bike enthusiasts, publications
and swap meets. I now have more
than 30 old bikes that my son and I
have restored—all due to your arti-
cle. What a great hobby. Thank you.
CRAIG GRAY
BELLFLOWER, CA

The exhibit “Possible Dreams: Pop-
ULAR MECHANICS and America’s
Enthusiasm For Technology” will
run through Jan, 2, 1994, at the
Henry Ford Museum in Dearborn,
Michigan. For complete informa-
tion ! museum hours, admis-
sion fees, nearby accommodations
and aftractions, call (800) 343-1923,

Water Foul

In a recent boating section you
Sk T i
L -Lock turn, rees slam

into the side of Hlf ﬁa.! Your mifrt:?-
Jjet throws up a wall of water and
you neatly swap ends. As the bow
whips across the wake, you
straighten the wheel and jam the
throttle forward.” Most drivers of
personal watercraft are not aware

that there are laws governing the
piloting of a vessel. One should not
execute such maneuvers on the water
any more than one would on the in-
terstate. Drivers of boats and per-
sonal watereraft need to improve
their safety record or more legisla-
Eon and less ncieaa to our w
guaranteed. A magazine your
reputation should provide leadership
in this area by addressing the subject
of safety when writing an article.
CLEMENS HACKETHAL
RIALTO, CA

Laws in California are stricter than

in other states, but PM always op-
erates boats in a safe and Iega!
manner. g

Boating deaths and boating accidents
can be tragic. The deaths of the
fessional ball ers who ran their
h[igh-apeed bass boat into a dock in
Florida is an example. Boating edu-
cation courses, such as those offered
by the U.S. Coast Guard, should be
mandatory for all boaters. This

would help get the message across to
the public and would teach boating
laws. DR. AR. BLANCK

RUTHERFORD, NJ
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TIME MACHINE

90 YEARS AGO: DECEMBER 1903

Lo 1t 4 o cbad P e e Bumbersailing

Trust the rain-swept
British to unfurl a sail in
the shape of an umbrella.
The so-called Cyelone sail
was designed to super-
charge vet stabilize a small
boat with an oversize sheet
of eanvas. Behaving like a
kite, the huge elliptical =ail
lifted the boat as it sup-
plied propulsion, keeping
the eraft on an even keel
while it soaked up the
added wind. The Thorny-
eroft boatbuilders put a
30-ft.-wide umbrella on a
17-ft. vessel,

B e reme

POPULAR
CS

L Cmein

Trench Boat

Chieago’s ditehdig-
gers looked with a
mixture of humor
and horror at the
great mechanical
gopher that
threatened to
put them

out of work. The steam-
driven excavator could open
a 20-ft.-deep trench 120 ft.

long in one day.

Shell Pedallers

Bicyelists were discovering
the henefits of streamlin-
ing, shielding themselves
with teardrop cowlings
that mimicked the current
locomotive styling. The
French, espeecially eyeling
champion Mareel Berthet,
took 1t all quite =eriously,
factoring in wind-tunnel
research to seulpt the per-
fect cowling. The resulting

door and conning tower
and helped Berthet pedal
himself to 32 mph.

| 30 YEARS AGO: DECEMBER 1963

bike shell, dubbed the |
Velodyne, featured a =ide |

Gﬂﬂl’l!]"! Grandma

Santa Monica, California’s
Clover Field ushered in a
new era when the DC-1
lifted off. Douglas’s quick
rejoinder to the Boeing
Model 247, the DC-1

was faster and

roomier. I

- &

Showing off, a DC-1 pilot
switched off one engine
and flew 300 miles between
Arizona and Albuguerque.

One-Track Mind
Would monorails ever
miake the switeh from
theme-park curiosities to
street-proven transit sys-
tems? The debate raged
from Seattle to Disney-
land. While erities faulted
the monorail's complex
wheel assemblies and
mediocre performance,
proponents touted the sys-
tem's ease of construction
and fit into existing right of
ways, Even today, mono-
rails have yet to turn the
transit buginess upside-
down.

i

M

i
|G/

Arch Triumph

St. Louis was gaining a
landmark that would rival
the Washington Monu-
ment or Statue of Liberty
for instant-recognition fac-
tor. Two years from com-
pletion, the Gateway Arch
was now rising from the
riverfront. Engineering
challenges were immense,
The two soaring arch legs
would never meet if their
foundations were mis-
aligned by as little as “6th
of an inch. And the der-
ricks and welding rigs in-
volved were among the
oddest ever built, P

POPULAR MECHANICS ® DECEMBER 1993
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Stellar Performer

One of the most versatile airplanes in the world, the
Sopwith Camel has a long history of performance and
reliability. The new Pentax IQZoom 115 is destined for
the same reputation. The 115 features the longest
power zoom lens in the compact zoom camera indus-
try (38-115mm). it also has the ability to switch from
normal to panorama photos and back again mid-roll.
This allows you to capture both close-up detail and
panoramic sights with ease. The 115 also brings
together the most advanced light-balancing technol-
ogy in the compact zoom market, so even if the lighting
is difficult, you'll get an extraordinary photo. If you are
looking for the ultimate in compact zoom camera
performance and versatility, look for the Pentax
IQZoom 115.

The 115is just one of a complete line of IQZoom
cameras from Pentax, each designed tobe a
stellar performer.

Photo taken with Pentax IQZoom 115 camera with
zoom set at 115mm.

Photo taken with Pentax IQZoom 115 camera with
zoom set at 38mm, panoramic mode.

For bast results use
Kodak film.

Manufacturing and Servicing Fine Cameras = Lenses » Binoculars » Spotting Scopes = Surveying Instruments
PENTAX CORPORATION, 35 Invemess Drive East, Englewood, CO 80112
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MOJAVE, CA—Now taking
form in a Sealed Composites
hangar is the latest twist in
Bert Rutan’s mainstream-
bueking eareer. This time
it's Rutan's own personal
aireraft, draped in secrecy
and shaped as radically as
anything he's produced.

From the scant informa-
tion that's been made public
about the airplane, the
Boomerang throws RHutan's
twin-boom thinking decided-
ly off-center. The main boom,
Just starboard of the plane's
centerline, seats five, includ-
ing the pilot, in a staggered
arrangement, The smaller
boom holds baggage. Each
has a turbocharged 4-cylin-
der Lycoming engine.

ﬁfan Tosses A

TECH U-DAIE

News Of Tomorrow’s Technology Today

The asymmetrical for-
ward-swept wing only adds
to the plane's jarring silhou-
ette. The wing spar pene-
trates through the interior
of the starboard cabin.

The Boomerang is sup-
posed to showease Rutan’s
new labor-thrifty manufac-
turing technique that permits
eompoenents made of compos-
ite materials to be solidified
together, The process is also
said to strengthen structural
integrity.

In addition, the plane's
avionics—ineluding aireraft
systems diagnostics and a
GPS-based moving map—

B S o G

F AN

CueMth His Baomang

3,

reside in a removable, re-  Rutan’s Boamerang, which
programmable Maeintosh  ecould fly as early as this winter,
PowerBook computer. features asymmetrical wing.

Highlights This Month
B Wet Bus—Deepest touring submarine yet
heads for Martinique.

W Return Of The LAW—Original disposable
bazooka is back on the beat.

M Ferry Queen—Immense channel crosser
will carry 1500 at 46 mph.

B Working Stiffs—Robots try office jobs,
but call in sick.

M Turbo Chargers—Gas-turbine engines
could power electric cars.

H Charlotte’s Web—Robotic arachnid will
tend Shuttle science.
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TECH UPDATE

SUNNYVALE, CA—Gen-
eral Dynamies, Martin Ma-
rietta, MeDonnell Douglas—
edch has its piece of the
launch-vehicle business, Why
not Lockheed Missiles &
Space, which has plenty of
experience with solid-rocket
propulsion?

Why not indeed. Next
November, Lockheed will
launch the first of its newly
developed LLV: (Lockheed
Launch Vehieles) from Van-
denberg Air Force Base,

The new rocket family is
based on the Thiokol Castor
120 motor, which also lies at
(Left to right] LLV1, LLV3 and
LLV2 should fill gap between
Pegasus and Defta rockets,

# 4 Lockheed Joins Launch Club

the heart of Orbital Sciences’
Taurus vehicle (see Tech Up-
date, page 17, Jul. 93],

The smallest configura-
tion, the LLV1, will boost
2300 pounds to low Earth
orbit. The LLVZ, featuring
two Ulastor 120 stages: rough-
Iy 5300 pounds. The biggest
version, the LLV3, will come
with Castor IV strap-on
boosters to loft payloads
weighing up to 8900 pounds,

As of now, those payloads
will come from the Depart-
ment of Defense or NASA,
But small eivilian spacecraft,
such a= future replacements
for Motorola's eoming Tridi-
um mohile-phone satellites,
are likely candidates.

KARLSRUHE, GERMANY
—As early as next summer,
the world's biggest and
deepest-venturing passen-
Fer submaring will begin
| diving off the West Indian
| island of Martinique.

Built by Bruker Meeres
| technik, the T0-M. Seamaid
| TS IV will hold up to 50 pas-
sengers and also deploy a
amall, camera-earrving ro-
motely operated vehicle.

Electrohydraulic drive, in
which batteries supply pow-

Blue Blazer
Data Laser

Blue laser can focus on a spot a

guarter of the area of a standard

infrared disk-writing laser.

Deepest Tourists Yet

er to hydraulie pumps that
turn the screw, offers ex-
tremely reliahle propulsion.
To compensate for this sys-
tem's lower efficiency, the
sub will carry a whopping
630 kilowatt hours of elec-
tricity in its batieries.
Seamaid will plunge y
to 450-1t. depths, visit-
ing the gravevard of
3-masted square rig-
gers that sank during
the 1804 eruption of Mir-
timique’s ML Pelee voleano,

SAN JOSE, CA—A relinble
hlue solid-state laser could
revalutionize optical data
storage. [BM's Almaden
Research Center recently
turned such a device on a
magneto-optical disk and in-
seribed data st a |||-[i:-'-h}' fivis
times that of today’s best
rewritable optical disk drives.

IBM shined a standard
diode laser, which emits in-
frared light, through a fre-
quency-douhling potassium-
nipbate crystal. The beam
eame out blue,

The blue laser has bean
the Holy Grail of optical en-
gineering because its short
wavelength can be focused
on & =maller spot for denser
data storagre.

Enpnerrs must now
shrink the device to fit it
into personal computers.

g

Robotic
Supersapper
TEL AVIV, ISRAEL—The
laraelis pioneered the use of
bomb-disposal robots, and
their latest device capital-
izes on 30 years of experi-
ence with terrorist bombs.

“ i

Constructlon draws to a close on the 120-ton Seamald T35 .

Made by Ta'as Tsrael In-

dustries, the TSR-T00 can

reportedly handle anyvthing
from a booby-trapped bottle
Lo u car bomb to a Sead war-
head. The arm gripper can
unserew a bottlecap, lift 5060
pounds or tow & 2-ton vehicle,

The arm can al=o be ftted
with a 12-pauge shotgun—
ideal for destroying a bomb's
g detonator. Other op-
tions: witer eannons,
X-ray camerus, even i
cellular telephone for
hostage-negotiation
BeOnArios,

Israel’s National Po-
lice, as well as Amorican
and foreign agencies,
have bought the robot
a8 8 security guard as
wiell a8 a sapper.
TSR-700's arm can reach
up to 8 fr. guided by TV
caAmMeras.

<]
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NG IN YOUR OLD

COMFORT AND CONVENIENCE

DODGE

FORD

CHEVY

The new Dodge Ram
has the most total interior

E]ithbt'l'l"rft'r"'i.'ill'g[i ?.:Pnl.l.."i‘-

The new Dodze Ram
was quieter inside than
93 Ford & Chevy models

.il'l UII-I'Hild h.“-'[:-u-ﬁ

(1994 models unavailable

for test)

( }|1|I~. | lru{E.; provides a
40/20/40 three-section
bench seat with a flip-
down Business Console,
accommodating a lap top
computer, cellular phone,

cassettes, elc.

Only Dodge provides a
behind-the-seat storage
system with a divided
tray, interchangeable

|nn:=. .!I'II.] cargo netting

{}n[\- l ]'m|5|: ]n'm-icirr
Nush-mounted front tie
downs and honzontal/

vertical cargo box

|H.|]|'i.]“_"dli .\li!ll.'-.

721lcuft

Ram 1500 4x2

521 V-8 Auto
Highway @ 55 MPH
61.9 Decibels
Rough Road @

56 MPH

66.8 Decibels

Ram 2500 4x2

59L Diesel Auto
Highway @ 55 MPH
65.6 Decibels

Rough Road @

55 MPH

67.2 Decibels

Available

Available

(6.6 cu ft

F-150 4x2

5.0L V-8 Auto
Highway @ 55 MPH
4.6 Decibels

Rough Road @

55 MPH

734 Decibels

F-250 4x2

7.3L Diesel Auto
Highway @ 55 MPH
67.3 Decibels

Rough Road @

55 MPH

73.6 Decibels

Not available

Not available

Not available

678 cu ht

C-1500 4x2

5.0L V-8 Auto
Highway @ 55 MPH
63.8 Decibels

Rough Road @

55 MPH

68.3 Decibels

C-2500 4x2

6.5L Diesel Auto
Highway @ 55 MPH
67.9 Decibels

Rough Road @

55 MPH

694 Decibels

Not available

Not available

Not available
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POWER AND PERFORMANCE
DODGE FORD CHEVY
Dodge delivers more 3.9L V-6 MPI 49L I-6 EFI 4.5L V-6 EFI
-.-.;.‘E 1.':-.'|im|u'|' power, I?E W II) Fl tnrql.l: l5|] hpﬁﬂﬂ I.l.'l |'l tm'ql.ll: ]ﬁ hpl'm “J Ft lorque
| ]LlllE"L' delivers more 5.2L. V.8 MPl 50L VB EFI 5.0L V-8 EF]
V-8 power umi torgue ﬂﬂ Ilﬂmlh & ll:l'qur.' 205 hpﬂ?.i “1 [: torgque 175 |1.pﬂ—55 “::t ﬁ. lorgque
than comparable small
block engines. 5.9LVE MP1 5h.8L VB EFI] 57L VB EFI
230 hp/330 Ib ft torque 210 hp/325 [b ft torque 200 hp/310 1b fr torque
Hmlgu has the nnl}' V-10 ﬁ.ﬁLV—lﬂ 7.5L V8 EFIl 7T4AL V-8 EF1
engine in the business, with " S00/hpM50b ft torgque 245 hp/395 1b Ft torque 230 hp/385 Ib i torque
more power and torque
than any big block engine.
Dodge delivers more 59L 1-6 73LVS 6.6L V-8
hard working torque than 175 ilp“ﬁo Ib ft torque’ 190 h}lﬁgﬁ Ib ft torque 190 hp/385 Ib fi torcue
any other diesel pickup.
lhu|gl: out-accelerated Ram 1500 4x2 F-150 4x2 C-1500 4x2
Ford and ‘:]wm}' 093 5.2[. V*ﬂﬂl.‘llﬂ (Lmdd} 5.0L V-8 Auto u.ﬂa.dl.'l:l] 5.0L V-8 Auto {Lua.de&}
models when total 0-60 10.9 sec 0-6012.5 sec 0-60 132 sec
weights were rnqll-l]izuﬁi.z 1/4 mi 18.3 sec 1/4 m1 19.] sec 1/4 ma 19.6 sec
(1994 models unaaiible | Poaded Gewrailer Loaded & wivaller  Loaded &wirailer
adl 055 20.1 sec 055 23.6 sec 055 23.8 sec
1/4 mi 24.5 sec 1/4 mi 25.4 sec 1/4 mi 25.5 sec
Ram 2500 4x2 F-250 4x2 C-2500 4x2
59L V8 Auto (Loaded) 5.8L V-8 Auto (Loaded) 5.7L V-8 Auto (Loaded)
(0-60 12.8 sec 0-60 13.3 sec 0-60 14.0 sec
1/4 mi 194 sec 14 mi 19.7 sec 174 mi 19.8 sec
Loaded & witrailer Loaded & witrailer Loaded & w/trailer
055 2016 sec 0-5521.6 sec 0-55 22 4 sec
1/4 mi 24.5 sec 1/4 mi 24.9 sec 1/4 mi 24.7 sec
Dadge delivered superiar Ram 2500 4x2 F-250 4x2 C-2500 4x2
diesel fuel economy vs. B.9L Diesel Auto 7.5L Diesel Auto 6.5 Diesel Auto
93 Ford & Chevy models 149 MPG 12.2 MPG 12.0 MPG

in actual in-use tests.?
{1994 models unavailable

for test)

|
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THIS WHILE SIT

PAYLOAD AND TOWING

DODGE FORD CHEVY
Dodge otters more Max 4x2/5,290 lbs Max 4x2/5,125 Ibs Max 4x2/5,024 |bs
available payload. Max 4x4/4,885 |bs Max 4x4/3,960 lbs Max 4x4/4,649 lbs
Dodge delivers more Max 4x2/13,600 [bs Max 4x2/12,500 lbs Max 4x2/13,500 lhs
available towing. Max 4x4/13,200 lbs Max 4x4/12,500 lbs Max 4x4/13,000 Ibs

RIDE AND HANDLING

DODGE FORD CHEVY

[ }::Lige makes 16" wheels Standard 16" tires Not available on Not available on

and tires standard half-ton models 4x2 hall-ton models
equipment on all full-size
' pir|-'.u}'r:a.
1]
|
||
|
| SAFETY
DODGE FORD CHEVY
'." Only Dodge makes Standard driver’s Standard only on Not available
| a driver's side .'HI'l'!h_li_' side |i:rbu5" piﬂi{upa under
¥ hlﬁl]{ln“‘ll {'i.'l'tl'iPlT'IL"l” E,ﬁm ":FH GW
on every pi:kuy it sells.
1
i Only Dodge offers Available an 1500 & Not available Not available
' 4awheel ant-lock 2500 models

] l['LlI-L Cs.

—_— e rw—— —

|
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|
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TRUCK.

DURABILITY AND RELIABILITY

DODGE

FORD

CHEVY

Dodge ollers a rear step
bumper that's lighter,
without sacrificing
:~trcngti1.

Step lmmpur max

|l'||'|gl|.l.‘-'r| 'I'ﬂ.i] er \"p't’llg |"I I.

Dodge gives vou the
1'||-||I1|.' 1.'h H‘“'L‘ |.'III walran-
li.l:'f'i. our {}1'\'”1.1"5 Ch”il’f
Protection Plan, with
the longest powertrain
protection®

Longest diesel engine

wirrant !.".E

56 Ib step bumper

500 [bs/5,000 Ibs

3/36 Bumper-to-Bumper
or 7/70 Powertrain

71100 Corrosion
S

7/100 Diesel Engine

64 Ib step bumper

500 Ibs/5,000 Ibs

3/36 Bumper-to-Bumper

6/100 Carrosion
Perforation

3/36 Diesel Engine

65 Ib step bumper

200 1bs/2,000 Ibs

3/36 Bumper-to-Bumper

/100 Corrosion
Perforation

5100 Dicsel Engine

Diata based on informaton available at time of priniing, including some "33 competiive data. See dealer for latest informaton

IManual fransmussion, All runs were dane with equal GV WsGCVWs, which resulted in the Dodge having lighter loads in some instances, Trucks
aquipped with imited elip differentials & comparable asle rmtios, 94 compatitive specs vary, 1Tests conducted by SCORE ImMemational and
consisted of 1,234 miles of driving over vaned real-life 1emain and driving conditions. in vanous load condiions including with equalized total
GVYWs/GCVWs. Trucks equipped with limiled slip differentials & comparable axle ratas. Resulis vakd only ve '93 Ford & Chevy modets. No EPA
est. MPG for Dodge tested (over 8500 GVW). Your mileaga may vary. “Always wear your seal balt for a fully effective airbag. SSCORE
International average intenor sound level fests over mghway @ 55 MPH and over rough road @ 55 MPH, 94 competive models differ, 55ea
Dodge's limited warranties. restrictions & details at dealer. Normal mainienance, adjestmants & wear lems excluded. Warranly provisions vary by

Paper contains ten percent recycled material, @

manufacturer

For sttll more information, call F-800-4-A-DODGE,

DODGE RAM

THE NEwW DODGE

A HVISION OF THE CHRYSLER CORPORATION




“DoODGE RAM HASs CREATED A
NEW STANDARD BY
WHICH FULL-SI1ZE PICKUPS

WILL BE JUDGED.”

The editors of HMotor Trend have
called our new Dodge Ram
“...a torce with which
to be reckoned.”

With its strongest-

—

in-class Magnum
powertrain lineup

ol satety, 4
we couldn't e

u.gl'[-_‘E'I more. > 7
The fact ¢ p-"% o |
1s, Ram has { 6 ;frt;_
one salety

feature no full-size pickup ever
had beftore. A standard driver
airbag. And Ram is the only

and high level

WiITH
FOUR-WHEEI
ANTILECK
BRAKES

WITHoLT
\NTI-LOCK
BRAKESN
full-size pickup to offer the
security of anti-lock brakes at all
four wheels.
Take the
- new Ram for a

=

4

spin, and you'll
\—o‘/ enjoy a smooth,
comlortable ride.

Which is some-

thingyou may
not expect in a
full-size picl-:up.

-Motor Trend

Trucks have always
been workhorses.
Now they're

also a
convenient
p}a-::e Lo
conduct
business.
Choose Ram's
fold down center
console, and you

have room for a lap top computer
and cellular phc:-ne. Behind the seats,

there's plenty of room for the
convenience of available inter-
ch;mgﬂ-alﬂe bins, a divided tray
and cargo netting.

We've provided Ram with an
extra measure of protection, too —
by using more exterior galvanized
steel than any other full-size pickup
on the road, and making substantial
use of anti-chip materials.

Here's one last point to
consider: Ram also has more
maximum payload than other full-
size pickups. Not to mention the

terrihic amount 0|~weighl it carries with
the editors ot HMotor Trend.

THE RULES HAVE CHANGED.
Donce Ram {f) The New Dopae
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TALLEY DEFERSE SYETEME Ml

Tt L
MESA, AZ—After 20 years
ol service with the Army,
the M72 Light Anti-armor
Weapon was ready to retire
in the early 1980s, as the
well-regarded Swedish-
made M136 took over as the
frontline throwaway rocket
launcher,

Now the long arm of the
LAW has returned, with
an improved gunner-type
launcher sight, longer-range

rocket motors and a trio of
warheads,

The new LAW is as sim-
ple as its predecessor. The
changes are all inside. The
G6mm rockels are lighter
than those launched by
the M136. One variant can
punch through a foot of ar-
mor, one delivers the impact
of the original MT2A3 war-
head, while the third has
been tailored for behind-

Hailin
Taxi2

MARLBOROUGH, MA—
Personal rapid transit (see
Tech Update, page 26, Oct.
'82) looks like a go: Chica-
go's Regional Transporta-
tion Authority has selected
the Taxi2000 concept for
demonstration.

The system will feature
podlike driverless cars that
arrive and depart from sta-
tions on demand and pro-
ceed nonstop to destinations,
In-vehicle switching systems
allow the cars to bypass

intermediate stops.
Propelled by linear
motors, the vehicles
will seat one to four
passengers.

Raytheon is the |
big winner and will |
construct the proto-
type of the Taxi2000
vehicle, developed
by Boston Univer-
sity professor Ed-

ward Anderson. The

company will alsa build a
Y-mile test track outside
Boston over the next three
years. Then the RTA will
judge whether to install

STOCKHOLM, SWEDEN
—They're as big as foot-
ball fields, juggernauting
through the waves at 46
mph. And they're coming to
tame the Irish Sea.

Fastest Mega-Ferries Ever

The two new ships, to be
built by Finnyards for the
Swedish line Stena, will be
the fastest ferries ever built
this big.

Massive aluminum-hulled
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MTZES BEHIND-ARMOR EFFECTS
WARHEAD
New serles of LAW one-shot rocket launchers comes with cholce
of warheads Tor different battlefield targets.
target effects. This latter has been joined by Talley
moidel is designed to knock Defense Systems and an in-
out spaced-armor configura- ternational consortium to
tions, or to throw out frag- manufacture the “E"-model
mentation against rein- upgrades. Formal U.S. type
forced-concrete targets such  classification is expected by
as bunkers. the end of this year. Navy
The original Norwegian Seals will be among the first
LAW maker, A/S Raufoss, new users,
a A-mile line in Rosemont,
Ilinuis, to eonnect hotels,
offices, the O'Hare Expo  anderson's Taxi2000 vehicles
Center and a local rapid-  w first come to life outside
transit line. Boston, then Chicago.
catamarans—dubbed HSS tractor-trailers will also roll
for high-speed sea service—  on and off the ferries.
the boats will haul 500 pas- The propulsion: four gas-
sengers and 375 ears at  turbine engines, two in each
once, Compare that with the  hull, powering steerable
400 passengers and 80 cars waterjets,
on the equally speedy Hover- The first of the ferries will
speed Seacats. Buses and go into service in 1995 be-
tween Holyvhead, Wales, and
Dun Laoghaire, Ireland,
cutting the 4-hour crossing
time in half.
But Stena won't say
| whether the second craft will
take on the rival Seacats and
# the Channel Tunnel, which
iz due to open next year,
| HSS ferry will combine 40-knot
speeds with voluminous
capacity and seaworthiness.
More Tech Update on page 18] 17
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Robots Versus
The Office

WASHINGTON, DC—This
year's robot competition- *
an annual event staged by
the Amertcan Association
For Artificial Intellipence
(see Tech Update, page 30,
Dec. "92)—pitted the auto-
mittons against the most un-
forpiving of American envi-
ronments: the workplace,
The contest attracted 14
rnrufuﬂi!lnl‘ﬁ, I|'||~ venue i el
of desks, chairs and file eabi-
nets surrounded by white

to deliver the coffes,
finding their way to a
coffeepot and re-
turning to @ Eiven lo
cation. Finally, they
ware tasked with re-
I prranging the office
hy lifting and shifting card-
|H_’“|'I’| ||“:\1'h.

This vear, no one robot
really shone. In the first

cardhoard boxes,

First, the robots had to
weave through the office to
an open door. They then had

Cantestants line up for “vallant effort™ awards,
after finding the coffeepot (left] and rearranging
the office [right) proved too difficult.

event, robots from
Stanflord University,
Cal Teeh, Stanford
Research Institute
angd Carnegie-Mellon
il”: E':‘;['iljll"‘i |||:' "jlﬂl'l"
guickly, the first two
using machine vision, the
latter two simply roving
their way out. But the
gecond and third events

@ =T

stumped everyone's sense of
spatial reazoning. Henve the
frequent refrain: “Wait til
next venr,”

Turbo-Electric
Car Engines

LONDON, ENGLAND—
Back in the 19508 and '60s
automukers eyed the gas
turbine as an alternative to
the piston engine, only to be
disappeinted by its thirst for
fuel, power lags and complex
direet-tdrive pearing.

But enginesrs at Imperial

College believe they can
pasg these roadblocks by
nsing a small ras turbine to
drive the generator, or alter-
nator, of an electrie vehicle.

Buch an arrangeément
would require an alternator
capable of handling speeds
of 75,000 to 125,000 rpm, The
rezearchers have ptented a
novel high-speed generator,
in which dizsc-ghape magmet
ic rotors, spun hy
the turbine's out-
Jut shaft, inter-
leave with station-
ary stators.

faeked with rare-
parth magnets, the
diges can gencrate
intense magnetic
flux to be soaked
up by the stator.

Right now the
engineers are work-
ing on a b-kilo-

Sweden’s Parking Jukebox
HALLSBERG,
SWEDEN—A ro-
botie parking lot
I||_‘\'1_'EI-r'H"I| biv Stock-
holm-based Sk
Park Construetion
may spell doom for ™
Sweden's parking-
lot attendants,

The 112-
space G-story
building, now
I.l.|.lL'|'iI1.er|.f At &
major railway
junetion, also ’ o
takes up less than f —
half the volume of a
conventional Farage,

You simply steer
your Saab into an entrance
midule, pull a ticket firom a
dispenzer and walk away.
Inside, onee the gate clos-

PRy

e
-]

Robotic Sky Park uses robotic
troliey to pigeonhole cars
automatically.

works in reverse. The entire
es, 4 computer-controlled process takes about a
trolley polls in beneath your  minute.

ciar's wheels and trundles it A Sky Park eomes

;Z-'. willt version suit-

5 able for portable

5 power generation.

E} Small turbine drives

B high-speed disc
alternator far hybrid

5 electric vehicles.

horizontally and vertically,
depositing it in an empy stall.

On your return, you plug
your ticket baeck into the
machine, anid the machinery

gruipped with redundant
compuler, emergency gen-
erators in case of power fail-
ure und video cameras to
prevent hanky-panky.

(More Tech Update on page 20)



Priced hundreds less than our
competitors would have you
pay, our satellite / subwoofer
speaker systems deliver
powerful music and movie

sound you can feel.

Come in today and we'll help
design the perfect systemn for
you from our complete line of
audio components. You'll hear
the difference quality makes!
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Charlotte’s Web

HOUSTON, TX—When the
Shuttle carries Spacehab, a
pressurized cargo-bay mod-
le used s extra laboratory
space, erew members have
to seramble to keep track of
experiments in progress,
But svon 4 robot named
Charlotte, under develop-
ment at MeDonnell Douglas
Aerospace, will assume a lot

The robot's preatest
appesl is that it ean
keep working while as-
tronauts sleep or go out
for spacewalks,

Although Charlotte
downloads information
into o laptop computer,
engineers may add a
virtual-reality display.

5 AR CENTRAL
nI'thIL “ulkluml.l PROCESSING
Like the spider in the ynare

children's book, Charlotte
operates in a web—eight
cable supports strung to the
corners of Spacehab. By
winehing in and releasing
opposite pairs of cables,
Charlotte will be able to flit
baick and forth across a bank
of experiment modules, {Iip-
ping switehes and viewing
displays.

GRIFFER

SCIEMNCE
EXPERPAEMNTS

Charlotte will string its web
of Spectra cable in the
Shuttie’s Spacehab module,
Robat will act as a laboratory
assistant to astronauts.

ERIE, PA—For the first
time in more than 40 years,
Amtrak has a new
diesel loromo-
tive dezigned
expressly for

GE’s AMD-103
features mono-
COGQUE CONStruc:
tion for both
aerodynamics

Amtrak’s Diesel
Dynamo

]

s and crash safety,

American high-speed pas-
sSenger service,

Unlike the chunky loco-
matives adapted from
freight designs, the General
Eleetric AMD-103 features
a lightweight, European-
style monocoque outer shell,
Integral with this frame is o
eompartmented fuel tank
designed to limit spillage
during an accident.

The A000-hp, 108-mph lo-
comotive also featores ex-
tensive mieroprocessor con-
trol and diagnostics for
electrie power, its 16-cylin-
der turboecharped engines
and other systems. The en-
gineer rides in a cabin outfit-
ted like o command center,

The first AMD-103z are
now pulling AutoTrains be-
tween Virpinia and Florida,

Scramijet of n 30% seale model of a

scramjet, built by Pratt &
Cou own Whitney, at NASA's Lang-
HAMPTON, VA—Despite  ley Resewrch Center, Known
the indefinite pmt]mm ment a8 the Conecept Demonstra-
of the X-30, the National tion Engine (CDE), it's the
Aero-Spice Pliane program  largest seramjet model
lives on in the form  NASA has ever teated.
of technology Though not built of Night-
demonstration.  worthy materials, the cop-
One of the  per model is a functioning
lutest devel-  engine and will burn hyvdro-
opments is  gen during wind-tunnel tests,
the arrival  The CDE will get a workoot
in Langley's 8-Foot High-
Temperature Tunnel,
where it will be blasted at
speeds up to Mach 5.
Engineers have recently
upgraded the facility,
adding an oxveen re-
plenishment system to
accommodate engine-
propulsion tests,
The Concept Demonstration
Engine is the largest scramjet
model NASA has ever tested.

R P

Russia’s Bailout Seat

WRIGHT-PAT-
TERSON AFB, OH
—A Russiun ejection
seut in an American
fighter? You never
know, The Ailr
Foree and Navy
are o checking
out the K-3601, 4
which first drew
attention dur-
Mg a4 Suecess-
ful low-altitude
badlout from a MiG-249 :|.1|:-
ing the 19809 Paris Alr Show,

The seat, made by Zvezda
Design Bureau, is standard
equipment on top Russian
combat jets, ‘h"'r'hil.t' Lhe
American ACES 11 is rated
for speeds up to 690 mph,
the K-360D elaims survivahle
efections at 870 myph.

Keyv features: a perforat-
ed windblast protector be-

Windblast protection and
stabilizer booms contribute
to K-360"s survivability.

tween the pilots legs and
twin rear-mounted stabilizer
booms that keep the seat
vertical during descent.

The U.S, military analysis
of the seat will involve rock-
et sleds, windblast tunnels,
ejection towers and a MiG-
2h—all using manikins, |
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To Operate This Highly Advanced Training Equipment,
It Takes A System Of Sensitive Counterweights, Reinforced Suspension Cables,

And Your Visa Card.

Each time you use your Visa®
card, Visa donates money to
help provide the '94 U.S.
Olympic Team with the most
advanced training available.
Like this wind tunnel, where
U.S. ski jumpers can get
years of experience during
gach practice session. So
use your Visa card - the only
card accepted at the 94
Winter Olympic Games.
There's no better way to help
train our Olympic athletes.
Unless, of course, you know
how to operate a Calspan

high velocity wind tunnel.

VISA

Q5¢5

i T A Its Everywhere You
Wisa ha quaraeviend & minimurm total contribeton of §2.500.000 in reion to ssias through Sapt. 30, Y008, Vel whans pronibites of ressrictagd re
D iS5 A inc 90 H"'I:q"”"'"\'\ wamh E‘e:
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“When my

dan gfjrers have

projects to do around

their homes, we work

[ 1] s
on them together. .

Sales Associate

0%

Every
Day

E Fd
84 V Corlless Drill
Leave the extension cord af
bome, Removable pover-
pack system prravides cord-
less conrertfence. With drill,
baitery pack, charger,
sorewdriver bt and chuck
Rey. 2 year warranty.

W, g 2
Juest likee baving an extra pair of bards.
FPortabie workcenter provides work bench,
pise and sawborse all in one. Folds for easy
portalulity and storage. Accefs aill
Workanate® aitachorenis,

\ Black wnd Decker” Corgless Potverniver
\ Coosits armpveedere yoni go. 10V coreliess dril

featrvs bigh forgue; F860 RPMWL Cormies Every
P weith fiee fvies aned full 2 pear carraaty Dav
\ Black and Decker* Sauforce 100 }
Compact and gasy o use. 7 1/47 circalar saw
unth a powerful 2 173 HP Motor. Depitl of cut
sty audfusts for ihick or thin rmaterials.

|];I-}' the cutting lne.

ﬁ mu&mnm" Every Sawdust gjection chufe keeps dust atvay from
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Eopilar Mechanics™6 Piece Screwdriver Sef
Hardened gnd tempered (o make one of the
folghest serewdrivers avallable. Tei-oval
bandle offers miare comfort and greater
fursing potver. With sure-grip Hps

Eﬂ ry
Day

F'- ery T E\-'l:n

Day Kirs Day
Popuiar Mechanics™ Refractatie r nics™ 16 oz
Lledlity Kerife Harnerner
Cormifract krife featires a 3-position Features heat-treaied machine
changeabde ade, Lifetime warranty becd, With vasy-grip bandle and
inclucled. Iifetime warraniy.

ﬂ IEEH!" 1{:5!!‘[!!ﬁ-£"i [ Efﬂ i !ISE'!HIE ﬂ.!- 3 N . i
Ouick-release reversible ratchel comes With canas storage pouch and lifetime warranty, SAE sel
with 378" drfve and bath SAFE and mietric runis from 174" to 7787 Metric set runs from 6 to 159 mim.
sockets Every

Day

ML 1% TIRE

LsA'SsS

Dorpredarr Mechenics™

160" Tool Rox gl Tray

Big enough to bold power band

fovils, With rrist-resistani latch and textured
Sinuisly theat won't rust, dent or cldf,

SUATE [N THIE

18" Ty '-Hri‘.rurr ﬁ_rm plalet Tioed Chst

Pienty off room to bold ali of your tools. Extra-deep
tofy cormpeartment and 2 largecapacity focking draus
ers. Closed i lodks drawvers to frecent shifls.

Eﬂ:n

L*MART

ALWAYS THE LOW PRICE.
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& TOM GLOY RACING
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Imagine racing
“Ell ABI[IIY pedal to the metal
on a twisting road
all day and all night. At Ford, we go to extremes
like 24-hour races and 1000 mile cross-desert
competition to test our engine endurance. And
when we pass these ultimate stress tests, we use

our know-how to make sure your Ford engine can

go the distance. After all, your rush hour isn't
exactly a piece of cake either. That's why we race.

HAVE YOU DRIVEN
A FORD LATELY?
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In celebration of the anniversary of the =
Wright brothers’ triumph, we spotlight aviation'’s
defining moments.

BY MICHAEL PATRICK

* “Success. Four flights Thursday morning all
against 21-mile winds. Started from level with engine
power alone. Average speed through air 31 miles. )
Longest 59 seconds. Inform press. Home Christmas.”

Thus read the telegram sent on December 17,
1903, from two bicycle-shop owners to their father
in Dayton, Ohio. As with so many epochal events,
the Wrights’ achievement went largely unheralded
at the time, the press wary of bogus flying-machine
claims, the brothers keeping it close to the chest as
they quietly chased their patents.

But as the decades flew by, and aviation’s
pioneers set milestone after milestone, the Wright
flight has taken on a lofty significance as the start-
ing point for a parade of technological triumph. The
parade winds through storied settings—Seattle,
Paris, Edwards Air Force Base and Roosevelt
Field, Long Island, among them. So follow along as
we retrace the route that began 90 years ago on a
bleak sandy dune named Kitty Hawk.
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December 17, 1903

Responding to the signal—a flag
fluttering from a wooden shed—the
five men from nearby Kill Devil Life
Saving Station had come to see what
the Wright brothers were up to to-
day. Orville had focused a camera
on the starting rail and asked life-
guardsman John Daniels to click the

shutter if the flying machine rose.

The brothers then started their
homebuilt engine and let it growl in
the bitter cold wind for a few min-
utes. Wilbur's attempt to take off
three days ago had failed, so now it
was Orville's turn.

At 10:35 am, he lay prone on the

. T _-‘.1--;".'-",._-?5'; : -ﬁll .- —— ~ J%r i 3
- : lower wing and let the restrainin
First Controlled Powered Flight rope sllo. e Fiser mimed Wit

broke into a run along the craft's
right side, steadying the wing. Sud-
denly the whole machine lifted from
the rail. For 12 long seconds, the
Flyer wobbled and snaked 10 ft.
above the dunes, landing 100 ft.
away. Daniels had snapped the shut-
ter, freezing in an instant what

Pl LLLESTRATION BY AN BERREY

mankind had sought for millennia,

iF J.‘. i G g g ‘

Advent Of The
Aircraft Carrier
November 14, 1910

Today's carrier battle group traces its
ancestry to an improvised platform on
the foredeck of the 1.8, Navy eruiser
Birmin% am—and a pilot, named
Eugene B. Ely, who worked for avia-
tion pioneer Glenn Curtiss. The Birm-
ingham had weighed anchor in Hamp-
ton Roads, Virginia, when Ely drove a
Curtize biplane off the cruizer’s bow,
After nosing seaward and elipping the
water, the Curtiss flew 2% miles to
Willoughby Spit.

Two months later, Ely closed the loop by taking off Despite Ely’s successful demonstrations and the ser-
from San Francisco and alighting on the USS Pennsylva-  viee's initial interest in flying sea scouts, a dozen years
nia. The Curtiss came to rest when its tailhook snared passed before America commissioned its first aireraft
sandbagged lines stretched across the wooden deck. carrier, the USS Langley.

First Scheduled Airline

January 1, 1914

A.C. Pheil, mayor of St. Petershurg, Florida, stepped into the single
passenger seat. Tony Jannus throttled up his 75-hp Roberts engine,
And the wooden-hulled Benoist XIV flying boat rumbled out of the
| vaecht basin and took off for Tampa, 20 miles east.
The St. Petersburg-Tampa Airboat Liner, the world's first point-
{ to-point airline, was in operation. It was the brainchild of St. Louis
; industrialist Thomas Benoist, who also designed and built the 2-seat
= flying boat. The airline folded three months later, at the close of the
tourist season, after reportedly carrying 1200 passengers—includ-
ing humorist Will Rogers—at $5 a head.

POPULAR MECHANICS ® DECEMBER 1593
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Fall Of The Red Baron
April 21, 1918

From the Great War's outset, aerial combat had a mystique, the pilots lone
knights jousting in a clean blue field, But the truth of the endeavor was
killing, and none was more accomplished at it than Manfred von Richthofen.

Trained for the cavalry, the young German saddled up on a different horse
—his red Fokker Dreidecker, By early 1918, he had scored his 80th vietory.

On the day of von Richthofen's death, his Flying Circus unit was en d
in a dogfight when one of the Allied planes broke for home. Von Richthofen
zoomed in for the kill. Suddenly gunfire raked his eockpit. Dispute simmers to
this day as to whether Canadian Capt. Roy Brown or a ground machine-
gunner put the bullet in the Baron's heart.

Origin Of Air Mail

May 15, 1918

L e R e e
When the U.S, Post Office announced
that it would begin “aerial mail ser-
viee," it had no planes and no pilots.
The Army Air Service got the dubi-
ous honor and maebilized six long-dis-
tance Curtiss JN-4s.

Several thousand people, including
President Woodrow Wilson, had
already gathered at Washington
D.C.'s Potomac Park when the first
Jenny finally arrived from the facto-
ry. Loaded with mail, the airplane at
first refused to start, but then amid
fanfare it lifted off.

And the pilot promptly got lost,
ran out of fuel and plopped in a
Maryland field. Meanwhile, a simul-
taneous southbound run went
smoothly, and the New York sacks
arrived in Washington just 20 min-
utes late.

Within months the Post Office
took over the flying mailman chores
with a fleet of Standard JR-1B
mailplanes. Later, officials farmed
the work out to private contractors—
the ancestors of today's airlines.

First Round-The-
World Aircraft

September 28, 1924

Growing quickly in power and range,
the postwar airplanes were shrinking
countries and continents. The in-
evitable began on April 6 when four
Army biplanes departed from Sand
Point Field in Seattle, bound for the
Aleutians, Japan, India, the Middle
East, Europe, Iceland, Greenland—
A7 legs in all—and then home,

The journey quickly turned into an
endurance test, as mishap followed
mishap. One of the Douglas World
Cruisers erashed in Alaska, blind-
sided by a foggy mountain. The three
remaining aireraft fought through

exploding pistons and burned-out
exhaust pipes as they forged over the

neither crash was an airman killed.

i
hopseotehing across Europe,
DWCs hit the North Atlantic. Lf:—
chanical failure brought down a sec-
ond plane on its way to Iceland. In

POPULAR MECHANICS & DECEMBER 1593

The great moment came 27,000
miles later, after 371 hours of flying
time. The stout Liberty-engined
biplanes reappeared over Seattle,

BETTMARNM ARCHIVE MHMD

greeted by a throng of 50,000 and a
congratulatory telegram from Presi-
dent Calvin Coolidge. Said one pilot:
"We wouldn't do it again for a million
dollars—unless we were ordered to.”
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First Nonstop

Trans-Atlantic Flight

May 20, 1927

The takeoff was dicey. Rain had pud-
dled on the runway, slowing accelera-
tion of the silver-gray monoplane
that was already weighed down by
450 gallons of fuel. With its Wright
Whirlwind sereaming, the diminutive
airplane—built specially by Ryan
Mrﬂneﬂ of San Diego in just 60

—finally lumbered into the sky just
before 8 am, May 20, 1927, The crowd,
which had chased him down the run-
way with fire extinguishers, released
a collective sigh when the wheels
eleared telephone poles by 20 ft.

First Blind Flight
September 24, 1929
Back then the public knew him as a

speedster. But Jimmy Doolittle’s |

greatest legacy to aviation came

Once he was airborne and settled
on his easterly great-circle course,
the young pilot faced his greatest

enges: keeping fuel flowing from
the aireraft’s various tanks—and
E g awake.

| went almost precisely as he had
so carefully planned over the previ-
ous months. And when the 25-
vear-old American landed his Spirit
Of St. Louis at Le Field out-
gide Paris 33% hours later, Charles
Lindbergh had become a hero of a
magnitude never known before.

when he flew nowhere and back, see-

ing nothing.
In 1928, the Army Air Corps
released Doolittle to head a civilian
roject to conquer the problem of
El]%lt in poor visibility.
oolittle assembled his tools: a
barometric altimeter designed by
Paul Kollsman, a gyro compass from
Lawrence Sperry and a second atti-
tude gyro to provide an “artificial

horizon.” With these, and directional radios, Doolittle de-
termined he'd have all the information he needed.
In a Long Island fog, he climbed into a Continental
NY-2 Husky outfitted with the new instru-

=

ments,

December 17, 1935
The maiden voy

ulled a hood over his cockpit—a safety pilot sat
in the forward hole—and took off. He flew a preseribed
15-mile course and landed, flying solely on instruments.
And umuftheﬂnrkestnmnamtnﬁightgﬂd

Dawn Of The
Modern Airliner

First Flight To
50,000 Ft.
December 7, 1934

The one-eyed |RFEE
Oklahoman was
already a legend
after around-the-
world flights in
1931 and 1933.
But Wiley Post
was convinced
that faster flying
beckoned above
30,000 ft.—in an
era when planes
rarely ventured
above 10,000. So -
Post commissioned B.F. Goodrich
Co. to tailor him a pressurized rub-
ber flying suit.

It failed during a statie test. The
second literally stuck to Post on a
hot, humid July afternoon. Extricat-
ing the airman destroyed the suit.

But the third suit—pressurized
with a tight cloth outer garment and

a bolt-on, -fed helmet—proved
the charm. gnst, looking like an as-

tronaut, flew his Lockheed Vega
Winnie Mae into the jetstream.

I

been dispelled.

had none of the eold-sweat drama that had

marked the debut of its prototype, the DC-1, whose e [E1
quit several times during its 12-minute flight. No, the DC-3
flew routinely that cool Santa Monica, California, after-
¥ noon, offering a taste of the utter reliability that marked
this extraordinary aircraft.

Donald Douglas's masterpiece delivered the knockout punch

‘ to Boeing's revolutionary Model 247, which had been the first metal
ga— monoplane in a eanvas-and-twin-wing sky. The DC-3 went on to dominate

)

== the air routes.
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May 6, 1937

End e Airshi ra

pa—

Many of the airplane's achievements—such as first powered and econtrolled
flight, first airline, first nonstop trans-Atlantic crossing—were in fact first
achieved by airships. And while planes and pilots captured headlines in the "30s,
airships captured markets. Zeppelins were the true long-distance carriers.

None carried passengers more grandly than the Hindenburg. Buoyed by
7 million cu. ft. of hydrogen, the enormous ship could accommodate 75 passen-
gers and 25 crew members,

Disaster struck, however, as the Hindenburg completed its 19th Atlantic
erossing, its first of 1937. Moments before its mooring at Lakehurst, New
Jersey, flames gushed from its rear. Within seconds, the vast envelope had
become a torch. The cause of the disaster has never really been explained.

But 36 passengers died in the inferno, as did the future of the airship.

First Modern
Helicopter
May 13, 1940

His trademark fedora perched firmly
on his head, overcoat rippling in the
downwash, Igor Sikorsky lifted off
the ground at the helm of the VS-300.
The contraption would go down in
history as the first modern helicopter.

The §0-year-old émigré/engineer/
entrepreneur may have been think-
ing of The Clipper Of The Clouds, a
Jules Verne novel that his mother
had read to him during a childhood
illness. Or of the two vertical-flight
machines that Sikorsky, not yet 20,
had built at his Kiev home.

They didn't fly. Sikorsky suspend-
ed his effort, turned his genius to
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fixed-wing aireraft and succeeded
stupendously, building the world's
first 4-engine plane. But with the
arrival of powerful gasoline engines
and his idea that a tail rotor would
counteract torque, Sikorsky thought
the time was right to try again.

And four years later, Sikorsky was
delivering R-4 helicopters to the 1.5,
Army.

e
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Battle Of Britain
September 15, 1940

On thizs elimactic day, Londoners
huddled in tube stations as the eity
burned anew and the skies snarled
with warplanes. And on this day, the
BBC reported 185 Reich aireraft
shot down. Hitler lost his nerve and
two days later abandoned Operation
Sea Lion, his invasion plan.

The effort to break the resilient
British defenders had failed. It was
indeed the RAF's finest hour.

For the plan to have succeeded,
after all, it was eritical that Germany
control the skies. Reichsmarschall
Hermann Giring assured the Fiihrer
that the Luftwaffe, flushed with
vietories in Poland, the Low Coun-
tries and France, would overwhelm
and then eliminate the Royal Air
Foree in short order.

The attack began in earnest in
July as German bombers and fight-
ers raided British ships, ports and
fighter bases. RAF Hurricanes and
Spitfires rose up to counter the
Junkers, Heinkels, Dorniers and
Messerschmitts, and what was to be-

- come known as the Battle of Britain,
. history's first pure air battle, was
. joined.

The battle went on daily and grew
in ferocity. On August 15, the Luft-
waffe flew more than 2000 sorties
and the RAF nearly 1000. Although
the combatants were grossly mis-
matched in number—the Germans
began with 3000 warplanes versus
the RAF's mere 50 squadrons—
radar, a new device, helped maximize
the British force, and the RAF pilots,
though exhausted, did have home-
field advantage.
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First All-Air Naval Battle

June 3, 1942
A month earlier, two navies had flung their aireraft at
each other in the Battle of the Coral Sea. But that proved
a prelude to a pivotal fight in which the carrier strike
force would change the course of naval warfare: the
Battle of Midway, June 3 and 4, 1942,

Japan had planned to hammer American forees on

First Operational Jet Fighter
October 3, 1944

Messerschmitt first lofted its Me 262, powered by twin
Junkers Jumo turbojets, on July 18, 1942, Despite its per-
formance—the aireraft eventually reached 540 mph at
20,000 ft.—this hot rod met cold shoulders in high places.
And fortunately for the Allies, Hitler ordered that the
single-seat fighter be adapted for bombing as well, inter-
ference that delayed the Me 262's war service,

Finally, the first jet fighters entered formation under
Maj. Walter Nowotny in l%cwher 1944, and assembly lines
were humming. By 1945, Germany had built more than
1400 Me 262s. Deadly, but too few and too late.

—_ —
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Midway Island and then swamp the remaining U_.8. naval
ghips with a 200-ship armada. Fortunately, the Ameri-
cans had broken the Japanese code and knew the plan.
Instead, three 1U.S. earriers ambushed the Japanese,

Four Japanese flattops and one heavy cruiser fell,
along with 234 aireraft and 2500 men. The Americans lost
307 men, 147 aireraft and one carrier. But the hattle
blunted the Japanese advance and put the American
forees on the offensive for the first time.

Breaking The

Sound Barrier
October 14, 1947

With two ribs freshly cracked and aching,
Capt. Charles “Chuck” Yeager lowered
himself through the bomb bay of a B-29
Superfortress, The 25-year-old ace and test
pilot maneuvered into the cramped cockpit
of the Bell X-1 he christened Glamorous
Glennis after his wife,

At 26,000 ft., the bomber released the
X-1. Yeager flipped switches, igniting his
craft’s four rocket engines. Uyward shot
the orange-painted craft at a 45" angle, and
5 minutes thereafter a thunderous sonie
boom rocked the desert floor. The X-1 was
supersonic,

On October 14, 1947, Chuck Yeager
Ermred that there was life beyond Mach 1.

“or the record, Yeager reached 700 mph at
42,000 ft., which translates to Mach 1.07.
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BOAETHIG ARDCRAFT

| First Successful Jet Airliner

October 26, 1958
When the Paris-bound passengers climbed aboard the
Pan Am jet in New York that day, they were inaogurat-
ing a new era and coronating a new queen of the skies.

he Boeing 707 had snatched the crown from the
Comet, de Haviland's flawed beauty, after authorities
grounded that fatigne-prone aircraft following a string of

Fastest
Aircraft Ever

October 3, 1967
What happened that day, when the X-15A-2
seared across the sky at Mach 6.72—4534 mph? Tem-

disasters. That same year, 1954, Boeing flew its 367-80,
the 707’s prototype. The Dash-80 “flew like a bird, only
faster,” aceording to cowboy-booted test pilot Alvin M.
“Tex" Johnston.

Boeing had gambled $16 million—a quarter of its net
worth—on this, its 707th design. Some bet. A total of
nearly 1000 civilian and military 707z were built before
Boeing finally ceased production of the elegant airliner
two decades later.

peratures of 3000° F barbecued its chrome-nickel gkin. A
seramjet model mounted on the aireraft's lower fin burned away, leav-
ing a gaping hole that drew heat into the plane’s underhellg, Had pilot Pete
Knight not already throttled his engines dry, the X-15 would have been blow-
torched from the inside out a few seconds later.

North American Aviation had built the 50-ft. rocket plane and its two twins
to fiv as fast as possible. But, the X-15's bigpest contribution eame five vears
earlier, when Maj. Robert White took the craft to 314,570 ft. and entered space.

February 9, 1969
This time, no prototype flew. Instead,
the first Boeing 747 off the produc-
tion line roared into Seattle's clouds
on February 9, 1969,

Boeing engineers had considered
the Air Foree's C-141 Starlifter
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Birth Of The bo jef

flawed—the cargo hauler was usually
full before the machine hit its maxi-
mum takeoff weight. So the engi-
neers came up with a super heavy-
weight carrier with a cavernous
cargo hold and asked the serviee if it

was interested. It was. But to make
such a purchase up and up, the Air
Force put the idea up for bid—and
Lockheed won the C-5A contract,
Though disappointed, Boeing
agreed to Pan Am's request
2 to adapt its design as an
~ airliner. And on January
221970, aviation and mass
transit became one, when Clipper
Young America, the first 747 airliner,
{mllad away from the gate at Kennedy
nternational bound for London's
Heathrow, There were 336 passen-
gers and 156 tons of eargo aboard.
Unfortunately, one of the four
Pratt & Whitney JT9Ds conked out,
and the passengers had to transfer to
a backup 747 that finally departed 7
hours later. Some might consider
that a fitting omen for the jumbo age,
when commercial aviation abandoned
elitism in the pursuit of high volume,
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Passenger Flight

January 21, 1976

It was with understanduhie excitement that on Novem-
ber 29, 1962, officers of British Aireraft Corp. and

==

France's Sud Aviation signed an agreement to join forces
and produce the fastest airliner ever conceived. And it
was with understandable excitement that Fdﬁﬁ-ﬂl‘lg‘el‘ﬂ
boarded the Concorde in Paris and London for simulta-
neous maiden flights in 1976.

Although the Anglo-French alliance produced a
superb Mach-2.2 aircraft, other considerations compro-
mised its success. The major air carriers complained that
the cabin and cargo holds were too small, the engines too
thirsty and the sonic boom unacceptable over populated
areas, Moreover, they said, at three times the price of a
747, the airplane was too expensive.

It all proved too much to counter. In 1979, having won
not a single customer beyond their own national carriers,
Britain and France agreed to cap Concorde production at
16 planes.

Space Shuttle

-

€S

April 12, 1981
Twenty years to the day sinee Yuri
Gargarin became the first human in
space, Cape Canaveral shook to a
new tremor. Six million pounds of
rocket thrust hammered Pad 39A at
Kennedy Space Center—man was |
returning to the endless void.

This time, however, the visitors
speared into space in a suspiciously
familiar vessel, one with a pointed
nose, an arrow-like tail, and two un-
misl:akﬂblle “};ings, Thliﬂ \'.'I:L-: ;&il::ﬁllisi;
tic capsule that simply plop A
to earth. No. This mac?tine was de-
signed to fly.

And so with the launch of Colum-
bia, the art of flying truly merged
with the exploration of space. Rock-
ets would thrust the human explor-
ers into the unknown, but they would
return to Mother Earth on wings.

i
[}
i
i

Nunsto
Round-The-World

December 23, 1986

On December 14, Dick Rutan and Jeana Yeager
ueezed themselves into the tiny fuselage of one

of the oddest airplanes ever constructed. Made of

composite materials, Voyager was a flying gas

tank—its 7011 pounds of fuel was more than three

times the weight of the airplane.

When it began its takeoff roll, the fuel-laden
wings scraped along the runway for 2 miles before
the machine had generated enough speed to actu-
ally lift off. But fly it did. And on December 23—
nine days, 3 minutes and 44 seconds later, Voy-
ager alighted at Edwards again, its two weary
voyagers now world travelers and a total of 18 gal-
lons of avgas left in its tanks.
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Most
Advanced
Combat Jet

December 17, 1993

Once again, Seattle is the scene of an
aviation first. At a Boeing facility, a
computer-controlled milling machine is
grinding away at a 4-ft.-long titanium
Eane]. Just another holiday-season
“riday afternoon at the machine sho

except that the machine is fashioning tﬂa
first piece of Aircraft 4001—the nation’s
first [-22,

When this new fighter rolls out in early
1996, for the first time stealth, agility and
gpeed will be rolled into a single plane, MM
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Endowing the physically challenged with a wealth of new capabilities.

BY DAVID FREEMAN

® A few vears ago, i would have been unthinkable for
ilisabled athletes to compete successtully in sking,
triathlons and many conventional sports. Not any

more. Recent engineering advanees are putting the

phygically challenged into the most physically chal
lenging endeavors.

Take, for example, the shock-ahsorbing mono-ski, on
which an athlete with leg disabilities can slice down
slopes at competitive speeds. Called the Shadow

POPULAR MECHANICS & [ECEMEER T°

Mono-Ski, it is durable enough to handle the stress of
competitive skiing. The hydraulic shock is adjustable
so that it can provide Hexibility or stiffness for begin-
net: intermeiiate and expert skiers.

Another breakthrooneh enabled one athlete with a
lew disability to compete in the groeling 19492 Hawaiian
lronman Triathlon. Not only did he complete the run-
ning, swimming and bieyeling challenge, but his time
wits an ineredible 10 hours, 42 minutes, The key to his




PHYSICAL ENGINEERING

success: a carbon-fiber prosthesis,
develo by Flex-Foot, of Laguna
Hills, California, that flexes to store
energy and then springs back to its
normal shape, returning about 95%
of the energy to the wearer.

But as ingpiring as the sports de-
velopments are, they're just the lead-
ing edge of an emerging wave of
breakthroughs, as engineers are
turning their talents to rendering
disabilities far less debilitating. The
developments range from here-and-
now technologies to apparent mira-
cles in the not-so-distant future—de-
vices that may restore walking and
lend sight to the blind and hearing to
the deaf.

In the here-and-now vein, for in-
stance, engineers are tackling two
problems faced every day by wheel-
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Adjustable shock accommodates disabled
skiers of all levels.

chair users. One is the switch from
the sidewalks to the freeways. The
solution: the rear-entry minivan con-
version system, of which a typical ex-
ample ia{{meikan made by Mednet,
of Battle Creek, Michigan. This
mechanism enables a physically chal-
lenged driver to use a remote-control
unit to open the rear gate, unfold a
ramp and move into the minivan as it
kneels to just 5 in. above the ground.

Meanwhile, for the physically chal-
lenged who want a challenging ride,
the Quickie P200 promises mn%e the
Ferrari of wheelchairs. Made by
Sunrise Medical, of Fresno, California
—although at press time not yet
sanctioned by the Food and Drug
Administration—the Qll:ickie P200
has 25% more power than conven-

34

tional wheelchairs for improved hill
climbing and a shorter wheelbase for
nimbler handling.

Rise again

Yet as practical as such develop-
ments may seem, they pale before
the promise of technologies that may
one day make wheelchairs obsolete.

Of these so-called assistive tech-
nologies, none sparks more hope
than funetional neuromuscular stim-
ulation (FNS). The idea behind FNS,
which uses electricity to activate
muscle cells rendered dormant by
gpinal-cord injury, dates back to the
1700s and Alessandro Vaolta, who no-
ticed that muscles twitched upon the
application of current.

Today, labs and rehabilitation cen-
ters are testing FNS systems for
standing and walking, although none
has yet obtained final FDA approval.
The heart of a typical FNS walking
system is a control unit/electrical
stimulator. Powered by batteries and
Lﬁ)[;ica.llj carried in the user’s pocket,
this unit delivers current to paralyzed
leg muscles through electrodes
.. mounted on or inserted through

the skin of the thighs. The user
controls the pace and rhythm of the
stimulation with finger switches on
the handles of a walker.

Despite the promise FNS holds for
an estimated 150,000 paraplegics
and quadriplegics in the Unite
States, present systems require
weeks or months of familiariza-
tion. Even then, they are extremely
tiring to use, requiring so much more
energy than a wheelchair that most
patients eventually give up.

To relieve fatigue, researchers
are working with FNS units that
use 45 many as 48 electrodes 4
rather than the two to six com-
monly employed. Also under
investigation are fully im- J

Iantabi: gystems and hy-

rids that combine electri-
cal stimulation with leg
braces called orthoses. One
hybrid system, developed at
the Massachusetts Institute of
Technology, incorporates brakes.

il MEDCALCRACE] P=OI0

Van conversion lets driver open gate, drop ramp and hydraullcally lower suspension.

Second sight
In a world designed for the sighted,
persons with visual impairments are
at a disadvantage. Fortunately, this
problem may be rarer in the future,
thanks to new systems that use vir-
tual-reality (VR) technology.

One potential application of VR is
a personal guidance system to help
blind people get where they want to
go quickly and safely. As proposed
by Jack M. Loomis of the University
of California at Santa Barbara, this

ortable system would link a GPS
Fﬂluh«al Positioning System) receiver
with a database containing street
names, addresses, geo aphic land-
marks and other data. Equipped with
headphones and a microphone, a user
would simply utter the desired des-
tination, and the system would re-
spond with precise spoken directions.

What makes Loomis’s system in-
genious is its virtual acoustic display.
The technology, now developing at
NASA and Air Force labs, trans-
forms monaural sounds into binaural
sounds that seem to emanate from
gpecific points in space. Thiz allows
buildings and other landmarks to call
out to the wearer as he or she walks
by, or the desired destina-
tion to beekon
until the wearer
reaches it. A

QOuickie PZ00 offers speed and handiing.
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Miniature cameras in this headset give
virtual-reality-like viewing to persons
with low visual acuity.

commercial version of this device,
predicts Loomis, is 10 years off.

Another NASA spinoff is an elec-
tronic viewing device to help persons
suffering from low visual acuity that
is uncorrectable via eveglasses, med-
ication or surgery, The brainchild of
Robert Massof, a professor of ophthal-
mology at the Wilmer Eyve Institute
in Baltimore, the device consists of &
headset housing two miniature video
sereens (one for each eve) and three
tiny video eameras. Two cameras
provide normal binocular vision, The
third eye brings variable focus and
magnification into the picture,

But even more radical measures
are coming. Neuroscientists have
long known that eleetrical stimula-
tion of the brain's cortex produces
sensations of light (phosphenes) in
both blind and sighted individuals.
Now, researchers are exploiting this
phenomenon to create a visual pros-
thesis capable of restoring a modi-
cum of sight to individuals who are
totally blind.

Ags presently envisioned, a visual
prosthesis would consist of a minia-
ture TV camera, an array of micro-
electrodes implanted in the brain,
and an electronie control unit that
processes the video signal and then

Virtual-reality technology mated to a
GPS recelver are the keys to a future
guidance system far the blind (above),
Aural technology makes sounds emanate
from particular points In space (inset].
Another device [below] uses data from a
camera to stimulate microelectrodes
Impianted In the brain, producing the
sensation of light.

WISLLAL CORTEX
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transmits it via radio frequency to
the implanted electrodes.

“The sense of sight created by
such a prosthesis would be of ex-
tremely low resolution, sort of like a
grid of lights on a stadium score-
board,” says F. Terry Hambrecht, a
researcher at the National Institutes
of Neurological Disease and Stroke.
The idea, according to Hambrecht,
isn't to recreate normal vision, but to
enable blind people to at least read
printed materials. A practical version
of this device is at least five years in
the future.

For sufferers of profound (nerve)
deafness, technological help arrived in
the mid-1980s with FDA approval of
cochlear implants, which transmit
sound from an external microphone to
a set of tiny electrodes surgically im-
planted in the cochlea. Today, roughly
5000 people have cochlear implants,
and current research is fast boosting
sound quality. Such a development,
once as unthinkable as the disabled
triathlete, merely offers a preview of
the changes technology can bring to
the lives of the diﬂ.ahlﬂ ™
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What do you call the new Regal

steering wheel with driver air bag
and stereo controls?
|« Safe and sound.

j :
f-f r Keep your eyes on the road. Your hands
ji' VoL on the wheel. Your finger on the seek and
' f scan?’ It's a safety consideration. Like the
/ ' standard anti-lock brakes, driver air bag, and

PASS-Key® Il theft-deterrent system. For the
| SEEK many other sound ideas in the 1994 Regal,
call 1-800-4A-BUICK.
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FLAT VISION

This new TV is only 4 in. deep.

BY STEPHEN A. BOOTH, Contributing Editor

® Notch another hole in the belt for
the TV industry’s ongoing effort to
flatten the curvature of its screens.
The latest advance in the Battle of
the Bulge comes courtesy of Mat-
sushita Electronics, corporate parent
of the Panasonic and Quasar brands.

The company's new Flat Vision
television, a 13-in.-diagonal model
now selling in J. Japan, i perfectly flat.
Amazmg]_v it’s just 3.9 in. thick,

More amazing still, the model TH-
14F1 isn't a Equid—crystu] display
(LCD) set, as you might expect
its thinness. It's a glass-vacuum cath-
ode-ray tube (CRT)—actually, about
10,000 of them assembled in a quilt-
like pattern.

Don't look for the telltale cone of
an electron gun protruding from the
rear of the set. Flat Vision doesn’t
use one. Instead of driving a gun to
trace a beam across the breadth of a
screen, Matsushita employs a tech-
nology called Matrix Drive. In
essence, a great number of individual
beams are used to ignite small cells
of color phosphors, These cells, each
really a self-contained CRT, are as-
sembled in a rectangular matrix to
form the sereen.

Matrix Drive has been in the
works at Matsushita for more than a
score of years, The premier demon-

IMAGE OF FLAT VISION
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stration eame in 1985 at Japan's
Tsukuba Science Expo. By the
spring of 1989, coinciding with the
50th anniversary of commercial
broadeast TV, the company showed
fi-in.-diagonal working models just
2.5 in. thick. A 16-in. prototype was
only slightly thicker.

Matsushita contended then and af-
firms now that large screen sizes are
possible with Matrix Drive—including
widesereen 16:9 formats and high-
definition models. Today, 20-in. and 25-

in. Flat Vision sets are in the works.

The challenge

Flat Vision is a video hybrid. It
adapts technology from both conven-
tional CRTs and active-matrix LCD
monitors, and combines the respec-
tive advantages of each: The greater
brightness of the tube and the wider
viewing angle of the flat LCD.

The faceplates of conventional TV
tubes are curved for several reasons
including sheer physical stamina—a
convex surface withstands the stress
of a vacuum better than a flat sur-
face. Geometry plays a role, too.

CRTs use an electron gun to pivot
a beam from left to right and top to
bottom on the screen’s faceplate.
There the beam strikes the red,
green and blue phosphors that pro-

duce the color picture. The bigger
the screen, the greater the sweep—
and, therefore, the deeper the tube
must be in order to prevent distor-
tion at the extreme edges,

The ma&netw lenses in today's
guns focus their beams at wider angles
more accurately than before to hit
the correct phosphors. And the metal
shadow-mask that sights the targets
iz less prone to the heat-warpage
that might alter the beam's path. Ad-
ditionally, a latticework of opaque-
black pigment separates each color
phosphor, further reducing the chance
that a misguided beam will light the
wrong one, Still, there are limits,

CRTs need depth and some curva-
ture to deliver a bright, accurate im-
age. Unfortunately, curved surfaces
tend to reflect ambient light, and the
resulting glare washes out the dis-
play by reducing its contrast. Also,
you can't see around a curve: View-
ers seated at extreme angles won't
get the whole picture.

Thin, ruler-flat LCD televisions
overcome the geometry problem by
eliminating electron beams entirely.
A so-called active matrix of individual
electrodes supplies voltage to each

cific pixel of the red, green and
blue phosphors.

The downside of LCDs, at this

BASIC STRUCTURE OF FLAT VISION

SIGNAL MODULATION  FOCUS
ELECTRODE
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writing, is cost and brightness. Large
LCD panels—even 13-in. ones—are
hard to manofacture and, therefore,
prohibitively expensive. Meanwhile,
picture brightness, relative to sereen
size, remains low compared to CRTs.

How it works

Matsushita’s Matrix Drive gets the
flatness of LCD with the brightness
of CRT by making the latter ax-
tremely small—measuring less than
L5 in. higrh » Y in. wide, Picture these
dimensions and vou'll understand
how the glass “tube”™ can be made
flat. All told, the 13-in. Flat Vision TV
containg Y680 of these tiny CRTs.
The sereanz have just two rows of five
RGB pixels—each pixel is a trio of
red, green and blue phosphors,

Because they're so small, Mat-
sushita can ereate an electrode grid
to drive each mini-CRT in sequence,
in a manner similar to the active
matrix of an LCD panel. Instead of a
single (3-beam RGEB) electron gun,
Flat Vision has a grid of 44 line cath-
odes running herizontally across the
sereen. These intersect 222 vertieal
control electrodes standing left to
right across the sereen. The intersee-
tion points—9768 of them—become
the control centers for each tiny
BCreen.

Under the hood, or behind the face-
plate as illustrated on the opposite
page, the action's a bit more com-
plieated than the pull-and-fire
skeel shoot of a tvpical
CRT's electron gun.

The sheet-like linear
cathodes—all 44 of them |
equivalent to a tube’s
cathode—produce elec-
trom beams through the in- )
teraction of the rear and the \‘
control electrode plate. These =
beams then pass between the
sipnal-modulating electrode and
the focus electrode before the hori-
zontal- and vertical-deflection elec-
trodes dispateh them to the appro-
priate phosphors on the fluorescent
BCTREr.

Sounds simple, but what's missing?

M ame b Peigpe B2

i

POPULAR MECHANICS » DECEMBER 1993




c
:
=
I
|
L
-




® By the late 1970s it was clear that independent
firearms policies among the five branches of the U.S
armed forees had created a logistical night-
mare. In the area of small arms, for exam-
ple, they were using 25 different types
of weapons and nearly 100 types of am-
munition. Even worse, no branch was
using the 9mm Parabellum bullet, the
standard-issue sidearm ammunition for
NATO forees, which made the United
States the only NATO ally not in syne. Some
thing had to be done.

Finally, in 1979, the Joint Services Small
Arms T"Inllllm;: Commission was formed to
deal with the problem. Its solution was
straightforward: Replace the .45-caliber
M1911 pistol, which had been in use with modifi-
cations sinee 1911, with a highly advanced S%mm
gidearm and make it standard izssue throughout the
five branches. The committee drew up specifications

for this sidearm and called it the M9,

After vears of development, torture testing and
committee wrangling, the prototype that eventually

came out on top of an S8-company ¢ |||||u'.|.|u|| was the

Beretta double-action 16-shot (15 rounds in the maga-
zine, one in the chamber) 92F pistol. To emerge as the
winner, it suceessfully endured baking to 140° F, freez-
ing to -40° F, soaking in saltwater, repeated dropping
on concrete and being buried in sand, mud and snow.

It also survived the triathlon of firearms testing, a
brutal performance demo called the MEEF (Mean
Rounds Before Operational Failure). While the MREF
was set at a reasonable 495 rounds for the M9, the
winning weapon was expected to surpass this level by
a wide margin. How wide? MEBF testers repeatedly
took the Beretta to 35,000 rounds—a fgwre equivalent
to five or six times the pistol’s service life.

In the end, some 8.5-million rounds were fired
through M9s in the prototype stage and in use since
the late 19805, which makes it the most tested firearm
in the world, and reliability figures show an ineredible
average of only one malfunction per 17,500 rounds.

All vight, so the M9 is tough. But how good iz it? To

“-r:“‘]‘,"‘,-
e ]
g,

Sub_jeclfed to ngnrous testing and combat in Desert Storm, the Beretta 92FS
A _passes muster as the official U.S. military sidearm.

BY ALEX ZIDOCK: PM Photos by Brian Kosoff =il
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ARMED FORCE

find out, I went to Beretta U.S.A's
manufacturing plant in Accokeek,
Maryland, south of Washington,
D.C., to see how it's made. Then, 1
spent some quality time with it at the
shooting range.

Beretta calls the most recent ver-
gion of the M9 the 92FS. It weighs
40.89 ounces with 15 rounds in the
magazine (34 ounces empty), and it
feels nimble and well balanced in the
hand. Specifications are 8.54 in. from
the tip of the nickel-chromemoly steel
ha.rnjt.u the baek of the grip, and 5.51
in. from the bottom of the grip to the
top of the slide, which is also made of
nickel-chromemoly steel. Its surpris-

D CALIBER BERETTA

ing lightness comes from the 7075-T6
aireraft aluminum in the frame.

Fast target at'fluisitinn is 4 top pri-
ority, and the M9's sights are state of
the art. The front sight has a large
white dot below the top of the blade
that stands out in sh contrast to
the flat-black finish of the slide. The
rear sight is a notched square with
either a white post below the noteh or
two large dots on either side.

The open slide is another impor-
tant user feature because it offers
the shooter direct access to the
chamber, even when the slide is all
the way in the rearward position, If
there's a malfunction or a jam, the

shooter can easily flip over and dump
or ¢lear ammunition from the en-
larged ejection port.

Double-action, a unique decocking
device and the firing-pin locking
block enable the Beretta to be confi-
dently carried with a round in the
chamber and still be ready to shoot.
To accomplish this, the shooter de-
ploys a decocking device that rotates
the firing pin out of position and
drops the Lammer even though a
round is chambered. The possibilit
of aceidental discharge is eliminated,
and the weapon can still be fired by
simply pulling the trigger.

Like other semiautomatic pistols,

15,000 rounds fired.

The M11 Compact Pistol g

@ After the five branches of the U.S. military began putting
Baretta-made MSs into service, the LS. Army Military Police
School at Fort McClellan, Alabama, drafted a plan to add a com-
pact 9mm sidearm to the list of authorized weapons. Reguire-
ments called for the M11 to ba a 9mm samiautomatic double-ac-
tion pistol holding a minimum of eight rounds. It had to have an
overall length of 7.8 in., feature an ambidexirous magazine calch
and have a reliability rate of 17 allowable sloppages out of

Tha winner of the ensuing bid-and-torture-tast process was
the Sig Sauer 228 or, as the Army calls i, the M11 compact pistol.
Tha new M11 is intended to be usad by military police, flight crews,
armor craws, intelligence agents, general officers and other ap-
proved personnel who may prefer it fo the full-size M9,

Overall size of the Sig Sauver 2268/M11 is 7.8 in. long
and 5.35 in. high. It has an unloaded weight of 29.1 ounces
and an ammunition capacity of 14 rounds (13 in the magazine,
plus ona in the chamber). Like the M3, the M11 has a decock-
ing lever that deactivates the firing pin whan a bullet is cham-

bered and the hammer is down, With the
safe off, the sidearm is capabla of baing
fired by simply pulling the trigger.

Sinca ils acceptance by the LS. Army last
year, the compact Sig Sauer 8mm has won
many convers, including a dozen law-enforce-
mant agencias.

For information on civilian models, write
Sigarms, Industrial Dr., Exeter, NH 03833. —A.Z

Although compact
and easy to conceal,
the M11 has a

14-shot capacity.
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Inside The Beretta 92FS
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the 92F8 has a safety beneath the
rear sight that utilizes a firing-pin
blocking bar. However, unlike the
others, the Beretta's blocking bar
protrudes through the slide, indicat-
ing that the safety is in working
order. Another unique feature is a
loaded-chamber indicator, which uses
a red warning dot on the exposed edge
of the raised extractor to tell the
shooter that a round is in the chamber.

As mentioned, the original desig-
nation of thiz Beretta sidearm was
changed from 92F to 82FS. The 8
stands for slide over-travel s‘i‘atem,
and it eonsists of a slot eut under the
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left slide rail and a hammer pin with
an oversize head. This heefed-up sys-
tem ensures that the slide will re-
main intact even if the sidearm is
abused through repeated firing of
high-pressure loads.

Other important features on the
92F'S are a straightened and grooved
trigger guard for a good 2-handed
grip, a barrel with chrome plating and
a coating of an epoxy resin and a lan-
yard ring on thelﬁ:lttum of the grip.

The torture testing 1 mentioned
earlier is only part of the story. The
final set of tests begins with the firing
of an extremely high-pressure proof
round. After examination for damage
or cracks, the pistol is then locked in
a bench rest and tested for accuracy
at 50 meters.

A recent Improvement In the $2F5 Is the
slide-rail slot beneath the bamrel [top]. The
barrel and slide [left] are made of nickei-
chromemaoly steel, while the frame Is made
of aluminum. The red waming dot on the
extractor (above] Is a visual
display Indicating a loaded chamber.

Out of 6000 sidearms that the
tests, 30 randomly selected pistols
are fired with a soft copper-backed

dummy cartridge to test firing-pin
depth and eoncentricity. Ten of these
pistols are completely disassembled,
and the parts are mixed before re-

mbly. Then they are tested and
ana]yzedragmn For a final kicker, a
group of three are subjected to
15,000 rounds of firing,

To be sure, these are rugged tests,
but the weapons serve a rugged pur-
pose. The 92FS has already proven
itself in combat in the Gulf War, So-
malia, Panama and Grenada. Several
O9mm and .40-caliber models have
been put into eivilian service by more
than 800 law-enforcement agencies
throughout the country. 223
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AUTOMOBILES

It’s magna cum laude for all members of
our latest graduating class.
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noticed a major-league mystery dent.
The garage attendants just shrugged
and we got stuck with a 1590 body-
shop bill, plus two weeks without our
precious Corolla. Then, as the ear sat
waiting to be picked up, some kids
threw a baseball through the wind-
shield. Three more days were lost,
At least the Toyvota dealership,
where we had our 15,000-mile ser-
viee, was prompt, We dropped off the
car at 10 am and picked it up that
afternoon. In a way, the simplicity
and efficiency of the whaole system
was worth the $428.63 service hill.
With more than 23,000 miles on
the odo, it's time to say goodbye. And,
although we found the seats a hit too
firm and the lack of a glovebox light
frustrating, we can cite no other

liberately beat on this engine. We
drove it extra hard. Floored the
throttle whenever possible. Put extra
demands on the powertrain when-
ever we could. The car made 1000-mile
trips and 42-mile daily commutes, It
rolled at 90 mph on interstates and
sat in 105° heat in gridlocked New
Yaork l'i1l'. traffic. Yes, we I"”'I""-"“'-'l.“'
tried to break it.

We couldn't. The car is still as strong
and reliable as the day we picked it
up. The Northstar is one world-class
engine that will give any owner years
of pleasurable driving. We're sorry to
let this one go. —Joe Oldham

Toyota Corolla LE

N.Y.C. parking can be a nightmare, It

can also mar the service record of

even the most reliable of ears, If you
park on the street, you risk having i
stripped, hit, tieketed or towed. And
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even an at
tended park-
ing garage is
no gFuarantet
against disaster.

Take our Toyota Corolla,
for example. 1t was serving us just
fine, racking up 100 miles a day at 29
mpg commuting in and out of the
city, as relinble as sunrise. Then we

JEEP GRAND
CHEROKEE LAREDO

fault—the Corolla served us
well. The power, reliability and room-
inesz of this compact make it one
of the hest in its elass.

—Deborah Frank

MERCURY VILLAGER LS



LONG-TERM TEST CARS

Dodge Intrepid ES
We've racked up more than 5000
miles on our Intrepid since our last
installment. Almost without exeep-
tion, they've been trouble-free amd
remarkably pleasant, Passengers
who haven't had a ride in a Chrysler
LH sedan are invariably amazed at
the spacious interior as well as the
capacity of the trunk.

Driving the Intrepid is not exactly
sports-car-like, but very nearly so, as
the suspension and steering are firm
and well controlled. There's no wal-
low and virtually no sway, and the
suspension seems to swallow up New
York City's numerous potholes.

We're achieving an amazing 18
mpg in 2-ft.-at-a-time gprudge-mateh
commuting. Highway driving sees 27
to 28 mpg displayed on the trip
computer. Such mpg iz nothing short

In fact, it was so popular that two PM
staffers went out and bought their
own after driving our test car.

It's rare when no negative com-
ments show up in a test vehicle’s
logbook. But that's what happened
here. In fact, the raves got a little

———
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valve VB towing a 3300-pound sedan.

The single complaint was a minor
but anmﬁ,’ing wind leak in the left
rear window. Sure enough, we soon
saw a Technical Service Bulletin ad-
dressing the problem. And the dealer
corrected it at the first service.

We're planning to keep this one
around as long as we can.

—Mike Allen

Jeep Grand Cherokee

Laredo
This has to rank as one of our all-
time-favorite long-term test vehieles.

boring to read after awhile,

If you read our last report, you
know we didn't like the stock tires
and that our Jeep suffered from
some vandalism. But none of that is
the fault of the vehicle. What you can
say about the Jeep Grand Cherokee
is that it is one very livable vehicle that
is also very lovahle—to everyone who
drives it and everyone who sees it.

It's immensely versatile, equally at
home in front of 8 Home Depot, a
Little League field or Tavern On The
Green. It's equally adept at hauling
people, a boat or just yourself. What-
ever task it's assipned, it does with

PRI PLCITTD B DVAVID DRV AL 8

aplomb. And with style. It's easy to
drive, easy to live with and seemingly
bulletproof. All we did for a year was
perform by-the-book maintenance
and keep it full of gas.

One last thought. If you buy one—
get the optional V8. It really makes
this vehicle. —J.0.

Mercury Villager LS

After 18,000 miles, our Mercury Vil-
lager drives like it just rolled out of
the showroom. We've appreciated its
carlike handling and performance, as
well as its removable seats that con-
vert the interior to a big cargo hauler.

The engine fired up smoothly on
the very first crank, and hasn't missed
a beat since, complemented by a tight,
solid feel to the body and the absence
of ereaks and vibrations. Fuel econo-
my has been a steady 21.3 mpg.

Villager's interior ranks as one of
the most convenient in the industry,
with pockets in the doors, storage
bins, cup holders and nooks in the
instrument panel. The flat floor and
reach-through space between the
seats hold all kinds of items within
easy range of the driver,

How does Villager stack up against
the industry-leading Chrysler mini-
vans? Villager is about the same size
as the standard Chrysler, though
there's no extended body option.
Drivetrain performance is at least on
a par with the Chryslers, even with-
out an awd option. And interior lay-
out and conveniences are at least
equal. Call it an alternative worth
examining. —Jim Dunne

{Please tirn bo page 112)
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ELECTRONICS

COMMUNICATORS

A new breed of pen-based computers work
like your brain and fit in your pocket.
BY FRANK VIZARD, Electronics Editor

® They just may be the most important ecom-

munications invention sinee the tele-
phone, What are they? One is

called Newton., Another et /

roes by the name =

Zoomer, The g
industry calls i
them Per-
sonal Digital |
Assistants
(PDAs), The
Klingons, Fer-
enghi and other
races inhabhiting
the futuristic sci-
ence-fietion televi-
slon series. “Star
Trek, The Next Gen-
eration,” call them
PADDs (Personal Access
Displuy Devices), You ean
eall them personal eommu-
nicators. Anid you can put
one in vour pocket vight now, "

It would be s mistake Lo
think of PDAs as the ultimate
small computer. With PDAs,
there are no complivated operating
platforms, elaborate subdirectories
arl areane commands, In fact, PDAs
tlispense with the keyboard entirvely—
yvou enter data with a pen.

At the same time, PDAs are
more sophisticated than the
electronie organizers that have
heen around Tor yedrs, Ap-
ple’s Newton, also marketed
by Sharp under the name
Expert Pad, uses a fast,
low-energy-consuming 32-
hit RISC processor run-
ning ut 20 MHz. Zoomer,
marketed by both Casio
and Tundy, uses an even 8
less pnergy-consuming '
16-hit processor op-
erating at T MHz.

%




PERSONAL COMMUNICATORS

The biggest difference, though, lies
in the PDAs’ communications capa-

bilities and the variety of software

with which they ean be used.
The standard bearer for PDAs is

of data as independent notes—think
of them as separate scraps of padp-er.
These notes go into little folders
stored in Newton's memory.

Unlike a computer, Newton has

the ability to sort through all of these
different folders and retrieve bits of
connected data. If you were sched-
uled to lunch with Barbara Novak,
for example, Newton could also re-
trieve all the information relevant to
this person, such as her business ad-
dress, previously discussed projects
and a map to her office. Just like
your brain, Newton can make intelli-
gent connections between bits of
information.

Newton's built-in capabilities are
augmented by a slot for PCMCIA
eards. About the size of a eredit card,
a PCMCIA card is dedicated to a
specific task, Optional PCMCIA
cards for Newton include topics as di-
verse as “Fodors "M Travel E{B:lager"
and “"STATS,” a compendium of
baseball statisties.

PCMCIA cards can also inerease
memory capability. As it is, Newton
has 192K of RAM and 4MB of ROM,
roughly the equivalent of 600 screens
of information.

PCMCIA cards can even let you
know where yvou are. AT&T Micro-
electronies, Trimble Navigation and
other partners are developing cards

Apple's Newton. What you grab
right away, both physically and in-
tellectually, is the pen. With the
pen you can print, write in cursive
or draw pictures and diagrams.
Newton will then clean up your
scrawls and turn them into typed
notes and legible graphies. Text,
graphics and handwritten notes
can even be combined for simulta-
neous display. What you're actual-
ly seeing on the liquid-crystal dis-
play is electronie ink formed when
the stylus pushes down the top
layer of conductive material onto
another conduetive layer under-
neath. The point where the volt-
age is interrupted appears as an
ink mark.

The handwriting-recognition
software in Newton is one of the
core technologies of the machine.
The software uses what are called
recognizers to analyze what you
have written. These recognizers
actually work better with time. As
you continue to use Newton, the
recognizers adapt to how you
write letters and numbers. New-
ton may not recognize your letter
“g" the first time, but it will
eventually as it gets to know you
better.

Also at the core of Newton is
how it handles information. Unlike
computers, which require you to
open files before entering any
data, Newton almost works like
your brain in terms of how it
{)roceaﬂea information. Newton
ets you spontaneously store bits

48

How Data Is Stored

Newton stores bits

of Information In little
folders, but can intelligently
retrieve all the folders relating
to a single subject.

that use the Global Positioning
Bystem (GPS), a satellite naviga-
tion system offering pinpoint ae-
curacy in determining location.
PCMCIA cards vary in price,
== but they typically range from
about 530 to $150.
A PCMCIA card also lets
Newton receive . The
Messaging Card is a radio
aging receiver that dis-
plays messdges 0N screen.
Two Newtons can also ex-
change information via an in-
frared link with a 1-meter range.
Newton can also download data to
a personal computer or printer,
With an optional modem, New-
ton can expand its communications
range. If you want to send a fax,
simply write out the message and
the command *“fax Barbara.”
Newton automatically formats
the fax complete with cover letter,
deduces that the recipient is Bar-
bara Novak (if there is more than
one Barbara, Newton will let you
choose from a short list), re-
trieves the fax number and sends
it at the touch of a button. Newton
can also work as an auto-dialer.
Newton Mail, meanwhile, is an
on-line service soon to be offered
by Apple that links Newtonians
with subseribers to the Internet
on-line service.
The second standard bearer is
Zoomer, sold by Casio and Tandy.
Zoomer is similar to Newton in
many waye. If anything, Zoomer

has more built-in software, in-
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cluding programs that access the
Ameriea On-Line Network (a lan-
guage translator), “Pocket Quicken”
(financial software), a variety of ref-
erence material and other items.
Zoomer also supports PCMCIA
cards, giving the machine added
capabilities.

Communieations capabilities are
somewhat similar, as well. Zoomer
does not have a built-in fax capability
but relies on a PCMCIA card for that
job. With the exeeption of the built-in
America On-Line program, in fact,
Zoomer relies on PCMCIA cards for
most of its communieations skills.

Another similarity is the list price
—about $800 for Newton and 3700
for Zoomer.

Both products also run on alkaline
batteries. Newton uses four AAA
batteries that provide about 21 hours
of service, Zoomer uses three AA
hatteries offering maore than 50 howrs
of use,

The major difference between the
two, though, involves the handwriting-
recognition software. Zoomer unFy
recognizes block printing and not
cursive writing, a restriction that tends
to slow down the data-input process.
Zoomer differs in the amount of
memory available, as well—350K of
available RAM and 4MB of ROM.

Newton and Zoomer are in many
ways derivatives of the much maore
expensive and larger EO personal
communicators marketed by AT&T
to business users. EO has a pen-based
data-input system and includes a cellu-
lar phone for communication, But EQ
is too large and cellular phone rates
are too expensive for casual users.

Likewise, there will be more PDAs
derived from the Newton and Zoomer
models, Cump.u?. Motorola and IBM
are working on PDAs—the latter's is
likely to be a small version of its

ThinkPad portable-computer line,

In Europe, meanwhile, Amstrad, a
British company, ig selling its own
PDA with software supplied by

The display screéen for Amstrad’s PenPad looks like a noteboak.
You flip through the electronic pages by touching the armrows.
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Texas Instruments. In some re-
spects, the Amstrad PenPad is actu-
ally an improvement on Newton and
Zoomer. The sereen actually looks
like a notebook, complete with what
appear to be loose-leaf binder rings.
To discard information, you simply
press one of the rings and pull the
“page” off the sereen. Functions ap-
pear on the screen by touching any of
the icons aligned along the top and
the right side of the display. You even
search for information much like you
would in a notebook. Two arrows in
the upper righthand corner let you
flip through the electronic pages until
you find the desired information.
This is about as far from a computer
operating system as you can get.

In the short term, you can expect
other types of products that use
either Newton or Zoomer tech- &
nology. Eharm for example,

, s is offering
8 a product 9
1 called the
- PT-9000, which
mixes features
of & PDA and a
notebook com-
puter. The PT-
*imi)ﬂ fe;}unlaa a
arge display,
i detachahi"e
keyboard, two
PCMCIA slots
and GeoWorks
operating soft-
¥ ware. New-
ton's data-
processing
software,
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ZOOMER

meanwhile, is slated
for use in telephones,
sketch pads and a
variety of business
devices,

Farther out on
the horizon—
but closer than
you may think,
according to
ATET Miero-

the display shows still
Images and full-motion video.

electronics—are PDAs with
even more stunning capabilities. This
vision of a PDA includes a machine
with a built-in modem, a cellular
phone, speech- recugnltlun software
so data input is by voice (you speak,
it listens) and a display that would
show high-quality still images and
full-motion video, The glass display
would be replaced by a plastic mater-
ial that would be lighter, more shock
resistant and could even be rolled or
folded. And, of course, it would fit in
your pocket. That's a lot of technology
devoted to staying in touch. o |
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With competition tougher across the board,

it’s clear that being merely good is no longer good enough.

BY TONY SWAN, Automotive Editor

® Although the situation didn’t just materialize
overnight, we think it bears mention anyway: There
aren’t any bad cars anymore.

Import or domestic, the pressures of competition
have steadily raised the acceptable guality minimums
to the point where almost any vehicle can be expected
to provide reliable, safe, hassle-free service during its
lifetime. If it doesn’t measure up to that standard, it
can be expected to disappear. A good many have.

While this is pretty much universal today, it's not un-
fair to say that the imports—particularly the Japanese
imports—were a key element in the overall improve-
ment. The quality standards established by manufac-
turers like Toyota, Honda, Nissan, Mitsubishi, Mazda
et al. have forced the worldwide industry to make bet-
ter vehicles across the board. And even though the
quality/durability/reliability picture is more uniform
than at any time in recent memory, the Japanese are
still setting the pace. Toyota, in particular, dominates
the various J.D. Power quality indexes.

=0

With that in mind, here's what's on the immediate
import horizon for the 1994 model year. We should also
note that the word import is used here to embrace any
brand name produced by a manufacturer headquar-
tered somewhere other than the United States.

Acura
The dimensions are similar, and it's pretty much the
same base engine. But beyond that, this is an all-new
Integra, inside and out. Research revealed that previ-
ous Integras weren't scoring well on the fun-to-drive
index, so that was a key design target for this one. And
judging by our first encounters, the design team scored
a bull's-eye, particularly with the hot-rod GS-R version.
A new 170-hp 1.8-liter dohe 16-valve VTEC Four
lends real urgency to the GS8-R's forward progress, and
the redesigned chassis makes it very easy to drive
quickly. Ride quality and noise isolation are both im-
proved, and so is the interior.
The new Integra's styling makes it clear that fun-
POPULAR MECHANICS ® DECEMBER 1993
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FERRARI 348 CABRIOLET

to-look-at is an important part of fun-to-drive.

Integras will be offered in two body styles—eoupe
and sedan—with three trim levels for each, including a
(G5-R sedan for the first time. Dual airbags are stand-
ard, and antilock brakes are optional.

Elsewhere at Acura, there will be a GS version of the
Legend Sedan for "94, featuring the 230- hp V6, 6-zpeed
manual transmission and sporty suspension introduced
in the Legend Coupe last year. The superb NS§X
2-geater gets bigger alloy wheels and fatter tires.

Alfa Romeo

Alfa’s handsome 164 sedan series gets a power infusion
for "4 with two new 16-valve versions of its 3.0-liter
V6 engine family, rated at 210 and 230 hp. The coming
model year will also be the last for Alfa's Spider.

Aston Martin
Aside from dual airbags, A-M's elegant Virage coupe
and Virage Volante convertible enter 1994 unchanged.
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Audi

Introduced at midyear, Audi's new Cabriclet is a top-

less version of the old Coupe Quattro, towed by the same

smooth 172-hp 2.8-liter V6 that powers the 100 series.
Beyond the recent addition of a 1008 Wagon and

minor trim changes to the 90 and V8 Quattro, Audi's

1994 lineup is unaltered.

Bentley

Three basic models—the Brooklands, the softtop
Continental R and the Continental R eoupe—contin-
ue to make up the Bentley line. Upgrades include a
long-wheelbase Brooklands variant, dual airbags and
a 20% horsepower increase across the board.

BMW

The midyear arrival of the new Cabriolet completes
BMW's handsome 3-series hneup ThE- new mg‘tup is
propelled by BMW's [1rrlt.nl.... engabe 1589-hp inline
Six. A removable alumi

-




BMW has
alzo added its
new dohe 32-
valve alloy V8
engines to the S-series,
creating the 5300 (3.0 liters, 215 hp)
and the 5401 (4.0 liters, 252 hp), plus
a VB version of the station wagon
model, the 530§ Touring.

BMW has alzo made the 4.0-liter
VE engine available in the 8-series
coupe—the $40Ci.

Ferrari

There's more muscle—312 hp—on
tap in the 348's 3.4-liter dohe 32-
valve V8, but of perhaps greater in-
terest to Ferraristi is what's gone—
the 348's roof, creating Ferrari's first
2-seat spider since the Daytona.

Honda

The all-new Accord is reviewed in
one of our Drive Reports. But there's
another significant newcomer in the
gtable for '94. It's ealled the Pass-
port, and it's the first sport/utility
vehicle Honda has ever offered. If

BEMW 740i

ALFA ROMEO. 164

the Passport looks strangely famil-
iar, it's because lzuzu offers the same
vehicle, and ealls it the Rodeo.

At the amall end of the spectrum,
Honda has raised the Civic del Sol
into the pocket-rocket class with the
availability of a 160-hp 1.6-liter dohc
16-valve VTEC engine.

Hyundai

Although it's technically a 1995 mod-
gl, look for & new Sonata to roll into
Hyundai showrooms in early '94.
This will be an all-new car—bigger,
riding a longer wheelbase and a more
sophisticated suspension.

DRIVE REPORT

HONDA ACCORD

@ |t takes only a glance to discemn the
most important change in the new Ac-
cord. fifth in Honda's pace-setling midsize
saries. Mol necessarily the biggest
change. But definitely the most important.
The fourth-generation Accord, intro-
duced for 1980, drew fiak for its consary-
ative styling, barely changed from gener-
ation threa. And ultimately, it lost its LS.
best-salling-car title to the Ford Taurus.
Honda obviously took this lesson seri-

SPECIFICATIONS

Layout Froni-angine, front-drve
Body styles Sedan, coupe, wagan
Engines 130-hp sohc 16V 2.2-liter 14

145-hp sohec 16V VTEC 2.2-liter |4

Transmissions M, 44
Wheelbase 106.9 in
Track, fir 596591 In
Length 184.0 in.
Width 701 i
Helight 55.1 in.
Min. curb weight 2800 b

Brakes, fir Disc/drum; Opt: discidisc, ABS

5

ously. With its rounded front and raised
decklid, the new Accord sports 2 much
more international flavor. Ite Accord lin-
eage is readily apparent, but there’s afso a
hint of BMW 3-saries. Iis wider track (and
wider body) iend a more aggrassive look,
and there's more room inside to go with it

As you'd expect of a Honda, there's a
host of functional changes. Chassis rigidi-

ty has been upgraded, handling is even
more posilive and ride guality has im-
proved. The addition of Honda's VTEC
variable-valve timing sysiem exiracts
mora power and mpg from the upscale EX
version of the 2.2-lter Four. And there's a
W& en route a few months down the pike
Looks like another best saller 1o us.
—Tony Swan
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Look for more power from the
hase engine, a 137-hp dohe 16-valve
Four. The optional powerplant will
be Hyundai's 142-hp 3.0-liter sohe V6.

One more thing to expect from this
mainstream midsize sedan: one of
the lowest base prices in this class,
probably well under $13,000.

With the exception of the pre-
mium subcompact Elantra, which
pets g cosmetic update, Hyundai's
other 1994 changes are limited to
minor trim and color variations.

® This jaunty little rack-hoppear will in-
evitably produce comparisons with
Jeep's popular Wrangler. After all, the
Wrangler has many of the same off-road
capabilities, it's similar in spirit—and its
pricing starts at about half the price of a
Defender 90.

But to knowledgeable off-roaders,
such comparisons will be a little spe-
cious. The Wrangler is certainly rugged
and tough, but tha Defendar s in a back-
country class of its own. Besides the anly
V8 avallable in a softtop sport/utility, the
Defender has the same long-travel sus-
pension and dwd system that distinguish
its big brother, the Range Rover.

Thig is the most supple off-road sus-
pansion in the business, enhanced in the
Defender by extracrdinarily steep ap-
proach and departure angles (51" and
52°, respectively).

The 4wd system is full-time, and the 2-
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LAND ROVER DEFENDER 90

speed transfer case features a locking
center differential for reafly tricky going.
All things considered, the Defender is
the most capable off-road civilian vehicle
this side of tha Hummer, and a whole lot
maore fun to drive, particularly on the
street. Yes, it's pricey. Bul it's also the
bast of its kind. —T.5.

SPECIFICATIONS

Layout Front-enging, 4wd
Body style 2-door
Engine 182-hp ohv 3.9-lter VB
Transmission &M
Wheelbase 828in

Track, fir 58.5/58.51n

Length 160.5in

Width 70.5in.
Height B80.2 in.
Min. curb welght 3560 Ib

Min. ground clearance 8.0in

Brakes, fir

INFINITI Q45

Infiniti

The higgest news from Nissan’s lux-
ury division for "94 is the redesign of
the top-of-the-line Q45 sedan, which
got a Jaguaresque grille earlier this
year, as well as slightly softer suspen-
sion tuning and interior trim revisions,

Isuzu

Having limited itself to trucks and
sport/utility vehicles, Isuzu enters
tlge " model year with small refine-
ments to its four remaining model
lines—the Amigo, Rodeo and per
gport/utes and the Isuzu Pickup.

Jaguar

Beyond their increasingly impressive
quality, Jaguar's 1994 offerings pick
up the pace in other ways: e.z., 301
hp on tap in the V12-powered X.J12
gedan. Jag has also designed a 2+2
version of the XJ-S convertible,

Kia
All-new describes Kia's presence in
the U.S. market. The Korean suppli-
er of Ford Festivas has never operat-
ed here under its own brand name.
But all-new doesn't exactly deseribe
the car. The Sephia sedan has been
on sale in Korea for a vear or so.

Similar in size and performance to
the Hyundai Excel, the Sephia is
powered by an 88-hp Lé-liter sohe
16-valve Four. Transmission choices
include a 5-speed manual (standard)
or 4-speed automatic.

A value strategy is planned—well-
equipped Sephias at an attractive

rice, starting at about $8500. The
phia will go on sale initially in the
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western states, to be joined in the
spring by the Sportage, a compact
sport/utility vehicle.

Land Rover

The ecompany's impressively capable
Defender % is detailed in an accom-
panying Dirive RHeport on page 53.

Lamborghini

Aside from its tenuous status as part
of the Chrysler Corp., there's not
much new at Lamborghini. The 492-
hp 200-mph Diablo continues to be
one of the hottest street-legal cars
you ean buy.

Lexus

After whacking a long string of home
runs, Lexus is taking a little break as
'3 comes to a close. The only change
of note is a new 188-hp 3.0-liter dohe
24-valve alloy V6 for the ES 300
sedan. The ES 300's 5-speed manual
transmisgion option has been dropped.

Lotus

Lotus may not be a GM subsidiar
any more, but the Esprit 54 is still
with us. Updates for "94 include chas-
gis refinements, revised sheetmetal
and new 17-in. alloy wheels.

Mazda

Although Mazda has a number of re-
finements for its cars—particularly
its sports and sporty cars (see our
Miata Drive Report)—its only truly
new product for "4 is a truck.

Manufactured by Ford in New
Jersey, the B-Series iz a Ford
Ranger with a number of Mazda
cosmetic touches, The B-Series trucks
include the full range of Ranger
powertrain options—2- and 4-wheel
drive, plus three different engines: a
100-hp 2.3-liter Four, a 145-hp 3.0-
liter V6 or Ford’s torquey 160-hp
4.0-liter V6.

While there are no sheetmetal
changes elsewhere, there have been
adjustments. Besides the new Miata
motor, there's also a new base engine
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for the MX-3 sport couge—.n 105-hp

1.6-liter dohe 16-valve Four
Mazda's world-class rocket, the

RX-7, has had a little civilizing at-

tention in the suspension department,
as well as a softer rear antiroll bar
for easier high-speed driveability.

At the small end of the spectrum,
the Protegé sedan has had a modest
facelift. And the 323 hatehback,
originally scheduled for cancellation,
will stay in the lineup.

Mercedes-Benz

Although Mercedes-Benz drew all
sorts of size-related eriticism for its
big 5-Clazs sedans, no one seems to
be complaining about the new C-
Class cars, Bigger than the previous

190-Class, the new sedans are roomi-
er than their predecessors, as well as
distinetly more agile.

And they're also peppier, thanks to

DRIVE REPORT

MAZDA MIATA

® The Miata's long-awaited horsepower
increase is here at last, and wa'd have 1o
characterize it as subtle. If you thought
the original 116-hp Miata was jusi fine,
the 1.8-liter 123-hp version will represent
an incremental gain. It's discemible, but
far from nose-flattening.

In fact, the main reason Mazda in-
stalled the new engine was o compen-
sate for more stringant emissions gear
and small weight gains associated with
safety improvements (dual airbags) and
chassis stiffening.

While this modest upgrade may be
disappointing to soma, Mazda had a
good reason for its restraint. Even though
it's clearly a sports car, the Miata has so
far escaped the kind of excessive insur-
anca pramiums that are killing soma
others, like the Toyota MR2

Modest horsepower notwithstanding,
the car that surrounds this new engine Is
distinctly better than its excellent prede-
cessor. Better handling, thanks to the
chassis stiffening. Batter braking, thanks
to bigger rotors. Belter power delivery,

i PR I CFDeE CHU AT

thanks to a new Torsen limited-slip diff.
And, yes, better power—specifically, a
discernible improvement in torque.

So if you loved the original, you may
find the sequel irresistible. —T.5.

SPECIFICATIONS
Layout Front-angine, rear-drive
Body style 2-door convertible
Engines 128-hp dohc 16V 1.8-liter i4

113-hp sohc 16Y 1.8-liter |4

Transmissions 5M, 4A
Wheelbase 89.2in
Track, tir 85.5/56.2 in.
Langth 156.4in
Width 65.8n.
Height 48.210n.
Min. curb weight 2293 1h

Brakes, fir Discidisc, Opt: ABS
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more power from both the base and
upgrade engines, The former is a
147-hp 2.2-liter dohe 16-valve Four,
the latter a 194-hp 2.8-liter dohe 24-
valve straight-Six.

Like the rest of the Benz brigade,
the C-Class cars continue to be rear-
drive. Dual airbags and ABS are
standard, traction control optional.

Mitsubishi

Introduced in mid-"93, Mitsubishi's
new Galant is the star of the corpo-
rate show for 1994, Redesigned—and

'—'- T gl ] = =
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significantly bigger—the new Galant
sedan series has become one of the
better bargains in the midsize class.
Engine options are limited to a pair
of 2.4-liter 16-valve Fours as the
model year opens, but the twin-cam
version makes a robust 160 hp and
its handling is erisp.

Assembled in Illinois, the Galants
are available in four trim levels—
S, ES, LS and the sporty GS. Dual
airbags are standard on all models.

Keeping pace with Toyota's new
Supra Turbo, the Mitsubishi
J000GT VR4 produces 320 hp from
its twin-turbo 3.0-liter dohe 24-
valve V6, There's also new front and
rear sheetmetal, a 6-speed manual
transmission and bigger brakes.

Mitsubishi has alzo found more
power for the Montero SR in a new
3.5-liter dohe 24-valve Vi that deliv-
ers 215 hp and 228 ft.-1b. of torque.

Nissan

A number of new cars are scheduled
for introduction during the 1994 cal-
endar year—the sporty 240 SX coupe
and convertible, the subcompact

DRIVE REPORT

SAAB 200

all but beyend Saab's financial reach.
As a resull, there's a fair amount of

Opel in each new Saab 900, particularly in SPECIFICATIONS
@ “Very Saab.” That's the launch slogan, the floorpan. There's also a new 170-hp | ayout Front-anging, front-drive
and it reflects the concern that goes with  2.5-liter 54" dohc 24-valve Opel VG engine  Body style r 4-door
the first new 900 in 15 years. Yes, it was  in the powertrain inventory. Engines 133-hp dohe 18Y 2.0-liter |14

certainly ims for a new 900, Bul with & car
—and owner body—as individualistic as
the 900, it wouldn't do to lose touch with
the mystique that set the original apar

If some of this seunds heretical, let us
put your concems to rest. The naw 200
fesls very much like the previous 900—
with perhaps [ust a little more precision to

Transmissions

150-hp dohc 16V 2.3-liter 14
170-hp dohc 24V 2 5-liter V5
1B85-hp dohe 16V turbo 2.0-liter 14
5M. 44, 5M auto clutch

The concern was understandable, be- its handling and a little more refinemeant to }1:::“:1“ 57 JE,E; ::
cause a lot has changed at Saab, which its ride. The ignition switch ig right there me'h B2 T in
is now a General Motors subsidiary. And  between the front seats, where it belongs.  widih 67.41n
that's been the key to Saab’s survival. Best of all, it looks like a Saab 900, Heighi 56.6in,
Without GM resources—specifically, Opel made aftractively modern. It should make Min, curb weight 20498 |b,
resources—new model development was  the faithiul happy. —T.5. Brakes, Iir Diso/disc, ABS
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Sentra and the flagship Maxima
sedan. However, all will bow as "95
models. Changes for the "M model
year are minimal: Standard dual
airbags for the popular Altima sedan
and 300ZX sports car, a driver's
airbag for the Quest minivan
and new instrument panels for
the Nissan pickup and Path-
finder sport/utility.

Porsche
Like Nissan, Porsche is poised for a
new-car launch—the 993, due some-
time early next year as a replace-
ment for the eurrent 911 family.

Rolis-R e

Like their Bentley-badged brethren,
the Rolls-Royce stable—the Cor-
niche IV convertible, Silver Spur
III and Touring Limousine—have
had their 6.B-liter V8 engines
tweaked for 20% more output.

Saab
The new 900 is the subject of one of
our Drive Reports. However, we
ghould also note that the old 900
Convertible will be in the lineup un-
til midway through the model year,
Saab’s high-end 9000 series, mean-
while, gets dual airbags plus the
new a.mf technically advanced Trionic
engine-management system.

Subaru

There are no new Subarus for "94,
but refinements abound. The com-
pact Impreza gets dual airbags and
4 broader availability of ABS. There
are several value-oriented option
packages for the midsize Legacy
lineup, Subaru’s mainstream cars,
and the swoopy SVX sport coupe get
dual airbags, plus a cost-cutting
front-drive-only option.

Suzuki

Aside from a new interior for the
Sidekick sport/utility family, Suzu-
ki's lineup is unchanged for "94.
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Toyota

It's been a busy year at Toyota. Be-
sides the new Celica, featured in a
Drive Report, there's the sizzling
new Supra, 2 new Camry Coupe and
4 supercharged Previa minivan.

The Supra, of course, has already
drawn considerable attention, here
as well as elsewhere. Tighter, lighter
and more agile, the Supra comes in
two flavors—fast (225-hp 3.0-liter
dohe 24-valve inline Six) and faster
(320-hp 3.0-liter turbo). Stir in brash
styling and you have a Supra that
will make everyone forget its over-
weight, luxoboat ancestors.

The new Camry Coupe rounds out
Toyota's suceessful midsize line, Like
the rest of the Camry family, it's

- &
%)

TOYOTA CAMRY COUPE

DRIVE REPORT

TOYOTA CELICA

® Like Mazda, Toyota is making a rell-
gion out of welght reduction these days.
Latest casa in point: tha 1894 Caelica lina
—about 20% stiffer in the chassis de-
partment and 10% lighter at the curb.

This is a simplified Celica lineup com-
parad to the previous generation. The
fast-but-pricey All-Trac Turbo is gona,
and trim levels are down to ST and GT
editions for both body styles—coupe or
liftback. An optional Sport Package, with
stiffer suspension components, alloy
wheels and more aggressive rubber, re-
places the GT-5. And the new convertible
is due midway through the model year.

There's a fair amount of Supra in the
new Cellca’s styling, which we think is
more successful than the off-planet look
of the old car. And the redasignad interi-
or has thai fighter-plane feel that goes
with a successiul sport coupe.

But a more significant improvement, in
our view, is how wall the Celica respands
to switchbacks and decreasing radii. New
suspension subframing and rotary-valve
power steering make handling—particu-
larly the Celica GT, plus Sport Package—
distinctly more precise than in years past.
And even though power is about the
same as it was, weight loss makes all-
around rasponsa livelier. —T.5

SPECIFICATIONS

Layout Front-engine, front-drive
Body styles  2-door hatchback, coupe
Engines 110-hp dahc 16V 1.8-liter 14

135-hp dohc 16Y 2.2-liter 14

Transmissions 5M, 4A
Wheealbase 29.9 jn.
Track, fir 59.6/58.9 In.
Length 174.0in,
Width 68.9 in.
Height 50.8 in.
Min. curb weaight 2395 |b.

Brakes, fir Disc/'drum; Opt: disc/disc, ABS
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VOLKSWAGEN GOLF Il

available with a new aluminum 188-
hp 3.0-liter dohe 24-valve V6. Dual
airbags are now standard for all
Camrys. This goes for the Corolla,
ME2, Supra and Previa, as well.

As noted, Previa will offer a super-
charged engine option for "94, avail-
able on the LE trim level. The blown
version raises output—from 138 to
161 hp—and algo improves mpg.

On the truek front, Toyota will of-

fer a lower-price 4-cylinder version
of its new full-size T100 pickup.

Toyota has also added new side-
door guard beams and a center high-
mounted stoplight to all its pickups
and its 4 Runner sport/utility.

Volkswagen

VW's Golf III and Jetta 11T were due
a year ago. However, problems with
North American production delayed

their arrival. To review: The Golf III

hatchback and Jetta 111 sedan are
more rounded and refined than their
predecessors, as well as stiffer in the
chassis department.

Base power for both cars is sup-
plied by a 115-hp sohe Four. Both
will be available early next year with
VW's celebrated 172-hp narrow-
angle V6 engine. Both will get dual
airbags in early '"94, and both offer
ABS and traction control as options.

Dual airbags will also find their
wad}' into the Corrado sport coupe
and the Passat sedan by spring.

Voivo
Ag detailed in our Drive Report, Val-
vo's popular 850 line is enhanced by a
station wagon and a turbomotor for
1994. The new model year also marks
the end of the line for Volvo's stolid
old 240 series,

As you'd expect, all Volvos have
dual airbags and ABS. ™

DRIVE REPORT

VOLVO 850
TURBO WAGON

@ [f the only thing thal’s standing between
you and Volvo 850 ownership is a dasire
for a little more horsepower, wait no more.
By bolting a turbo 1o the B50°s dohe 20-
valve inline Five (2.3 liters in turbo tune),
Volvo has found an additional 57 horse-
power—225 total. Thal stirs the old lute-
fisk. The B850 body isn't what you'd call
sleek, but 225 hp—the most ever offerad
in a Volve—will hustle it up to highway

SPECIFICATIONS
Layout Front-engine, front-drive
Body style 4-door wagon
Engine 225-hp 2 3-liter dohc 20V turbo 15
Transmission 4A
Wheelbase 105.2 in,
Track, it 58.8/57.9in.
Langth 185.6 in.
Width 69.3 in,
Height 56.3 in.
Min. curb welght 3400 Ib,
Brakes, fir Disc/disc, ABS
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speeds quicker than you can say ya
shoor. More—it keeps on displacing the
air well beyond what that squarish bow
might suggest. We saw 150 mph on Vol-
vo's big-banked oval test track outside of
Gothenbarg, Sweden,

Just as impressive were the B50's sta-
bility at these speeds and its handling.
The 850 Turbo is available in either

sedan or new-for-'"94 wagon body styles.
And both will be offered with a handling
package that stiffens things up a bit.

We prefer the wagon, for a couple of
reasons. First, wa've always bean parial
o Volvo wagons—they're well designed,
roomy and well made. More impartant,
they're stealthy. This is one hol herring-
burner. —T.5
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SIDE
THE IMPORTS

The race to remain competitive in "94 is evident under the skin.

BY PAUL WEISSLER

® Multivalve Fours get most of the
engineering attention on Japanese
and European cars, but Viis are com-
ing on strong, to meet U.S. eompeti-
tion. Saab, Mitsubishi and Toyota
have all-new '94 V6s, and although
Honda refined its Fours, it has a Vi
coming in 95,

The 170-horsepower 2.5-liter Saab
engine was designed by General
Motors of Europe. It has a 54° an-
gle between the banks, cloge
enough to the magic 60° to be
inherently smooth, but compact
enough to fit into a lot of other
GM of Europe engine compart-
ments. In addition, the valves
are at different angles to the center-
line of the combustion ehamber (in-
takes at 23°, the exhausts at just
13°). The tighter angle for the ex-
hausts (which are on the outboard
sides) reduces the width of the en-
gine at the top, There are four valves
per cylinder and two camshafts per
bank. The block is designed for an
easy expansion to 3.0 liters.

The heads are alominum, the block
ig recycled cast-iron—making this
the first high-production engine to go
“green.” The V6 has a direct elec-
tronie ignition system (no plug
wires), which Saab (and Olds on its
Quad-Four) has long been using, and
which you'll see on lots of other en-
gines to meet upcoming legal re-
Huimmenm for engine computers to

etect cylinder misfire, It's all a part
of something called “OBD I1” (sec-
ond level, on-board diagnosties).

Many engines have oil eoolers, but
the new Saab V6 also has an oil
warmer in the valley between the
banks, under the intake manifold. It's
a plate-fin heat exchanger, similar to
some heaters. Engine oil and coolant
circulate through the heat exchang-
er, bringing il up to operating tem-
perature faster. This not only re-
duces engine friction, but improves
fuel economy and reduces cold-en-
gine exhaust emissions,

Late this spring, the V6 will be
mated to an optional electronieally
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narrow 54°

V' angle to reduce
overall engine width
and retain Vé-guality :
vibration levels, -

controlled manuaal elutch, If 1
you ean't wait to try this, we un-
derstand it's similar to the one in
the "4 Ferrari Mondial,

Toyota

Why would Toyota design a new 3.0-
liter V6 that develops only 3 horse-
power more than its predecessor
(1588 versus 185)7 Well it did, and that
engine is in the "94 Camry and Lexus
ES 300. Except for cast-iron liners,

. -

Miata chassis gets stiffeners at front and
rear suspension and Just behind the seats.

the engine is
all aluminum,
which reduces
= weight from 401 to

334 pounds. Toyota also
got a modest inerease in low- and
midrange torque, with the peak up
from 195 to 203 ft.-lb. Many all-alu-
minum engines tend to vibrate and
be noisy, but Toyota uses a structural
aluminum oil pan integrated into a
bottom-end stiffener for the block
and very rigid aluminum brackets for
the engine mounts. The engine is
Toyota’s lowest-friction design (nar-
row crankpins and journals, lighter
valve springs and lower-tension
rings). The bottom line for all these
developments may be in the use of
stainless-steel exhaust manifolds
with ceramic “wool” insulation to
hold in heat for faster warmup of the
catalytic converter, high loecation of
the piston rings and air assist for the
fuel injectors (see Honda). These
steps all reduce unburned hydro-
carbons. In addition, the engine has
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damping mass adds control
that extends up to high rpm.
The engine also has
downsized fuel injectors,
and because they're smaller
and lighter, they make a lot
less noize. You not iso-
late injector noise from oth-
er engine sounds, but it's all
part of the package that the
engineers work on.
he 3.5-liter V6 has a re-
designed fast idle system
that smooths out the idle
during warmup. Gone is the
thermostat-type air valve,
which is not the most pre-

Additional air is ducted from the alr cleaner Into the

fuel injector to assist in atomizing fuel.
a new crankshaft sensor and three
oxygen sensors—the former to help
with misfire detection, the latter to
help the engine computer measure
efficiency of the catalytic converter,
both to comply with the upecoming
OBD II. And the new V6 has a built-
in eoolant-fed heat exchanger to cool
exhaust gases between the exhaust
manifold and the intake manifold, so0
it can tolerate more exhaust-gas
recirculation. EGR reduces another
pollutant, oxides of nitrogen.
Toyota’s potent new 320-horse
Supra Turbo picks up a development
from the racetrack, but it's in the
stop-faster department: ventilated
front brake discs that are not just the
simple radial paddle-wheel vanes,
but which are spiral turbocharger-
vanes to cooling air through
the center of the rotor.

Mitsubishi
Engines in sport/utility vehicles are
getting as sophisticated as those in
ears, and with smoothness to match,
as you'll see in Mitsubishi's new 24-
valve 3.5-liter V6 for the "94 Montero.
This en%ine develops 215 horsepower
at a relatively high-revving 5500
rpm, but the maximum torque of 228
ft.-Ib. comes in at a moderate 3000
rpm, The balanced performance is
partly provided by a split-tuned intake
manifold, with a eomputer-controlled
butterfly valve. At less than 3200
rpm, the air flows through long, nar-
row runners. At more than 3200 rpm,
it flows through short, wide runners,
for good eylinder filling in each case.
e engine has lots of features in-
tended to reduce noise and vibration,
ranging from 4-bolt main-bearing
caps in a wide rigid girdle, a forged-
steel erank, to a dual mass crank-
shaft damper built into the erank pul-
ley. A conventinnal single-mass outer
damper can be mounted in a rubber
that provides good damping of tor-
sional vibration in the one rpm range
{typically low rpm). The second

POPULAR MECHAMNICS ® DECEMBER 1993

cise thing you can use (it's
the reason why cooling-sys-
tem thermostats aren't so exact). In-
stead, the engine relies on the com-
puter controlling a high-airflow-rate
stepper motor. The computer looks
at signals from air- and coolant-tem-
perature sensors, which are a lot
more accurate. In case the stepper
motor fails wide open, there's a tem-
perature-gensitive bimetallic strip
that serves as an rpm limiter.

Most of Mitsubishi's passenger-
car engines have an additional oxy-
gen sensor after the catalytic con-
verter, which is also in preparation
for OBD I1.

Honda

Honda’s V6 may not be ready, but
the 2.2-liter 16-valve 4-cylinder got a
major reworking for the new Accord.
It's a 145-horse version with Honda's
novel version of variable-valve timing

variable-valve timing. The design
changes produee surprisingly good
low-end torque for a 16-valve 4-cylin-
der engine, and Honda's usual great
off-idle launch feel.

At higher rpm (2300 to 3200, de-
pending on operating conditions), the
Honda computer swftchea the engine
to a high-performance valve lobe.

Honda always pays attention to
the details, and the new Accord con-
tains close to 100 versions of one
example: a trim elip that can be in-

with almost no effort, compared
with the conventional multiflute
“Christmas tree” design. The new
clip—which latches once it gets past
the single step, unlike the Gﬁ’istmas
tree—is immune to fairly large varia-
tions in hole size, because it ds
onee it's inserted, similar to some of
the plastic clips used to hold screws
in hollow household doors and walls,
Because it takes about 3 pounds of
force to seat (one-seventh of the
pressure of a Christmas tree), it gets
installed correctly even at the end of
a dagv h‘f a tired worker. This is one
good idea that didn't come from
Japan—it was developed by Honda's
11.S. assembly-line workers.

The '94 Acura Integra is a new
model, and it gets an optional 170-
horsepower 1.8-liter 4-cylinder en-
gine with variable-valve timing. In
this case, the variable timing is de-
signed almost entirely for high out-
put, as the peak horsepower is at
7600 rpm. In order for the engine
to tolerate that kind of high rpm
without increasing the bearing size,

that not only
changes the tim-
ing but the cam-
lobe profile, as
well, In the
Accord, one in-
take valve opens
more than the
other at part
throttle, which
creates an air
swirl for better
mixing with the
injected fuel.
This combines
with a fuel-in-
Jector air-assist

DIUAL BALANCING MASS

SINGLE BALANCING MASS

system, aeti-
vated through a
solenoid valve by
the engine computer. When the sole-
noid is opened at about 1300 rpm, air
from the inboard side of the air
cleaner is drawn through calibrated
orifices in the fuel injectors to help
atomize the fuel. Although air assist
is not new (Toyota began using it in
the idle cireuit in 1992), Honda's con-
trol through a solenoid valve is differ-
ent, as is its integration with the

Second balancing mass

on the crank pulley of the 94 Mitsubilshi

Montero assists in reducing vibration at higher rpm.

Honda uses a new process to change
the surface of the connecting rod
bearing overlay. Under a microscope,
it appears to be a pointy mountainous
area com with the conventional
rounded surface. Rounding might
seem to be smoother, but the valleys
between the mountain tops hold oil
much better. And the bearing ac-
tually has 35% greater durability,
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despite the
fact that
bearing
width was
reduced slightly. The
new bearing was developed by
Honda for its Formula One engine.
Honda's highest-performance en-
gine is a variable-valve timing 1.6-
liter Four, optional in the "94 del Sol.
It develops 160 horsepower at TG00
rpm, 100 per liter—the highest of
any naturally aspirated mass-pro-
duced engine in the world.

Volkswagen

If low-end torque is what people
really want, perhaps the answer is a
2-valve engine, and if it has overhead
cams, it ean produce a reasonable
amount of horsepower, too. That's
VW's approach with its new 2.0-liter
4-cylinder engine, and they length-
ened the stroke of the 1.8-liter from
89mm to 95.5mm to get the added
displacement. Stroking is a good way
to get more torgue, and the engine
produces 122 ft.-lh. at 3200 rpm (and
115 hp at 5400 rpm). Volkswagen
increased the length of the block
16.5mm and the length of the con-
necting rod 15mm (to 1589mm), which
reduces the angular changes the rod
must make as the piston goes up
and down. This cuts engine vibration.
VW even put a cylindrical vibration
damper on the shift linkage to ahsorb
vibration normally transmitted from
the powertrain through the linkage
to the shift lever.

Mercedes-Benz

Look under the hood and under the
body of the new Mercedes-Benz C-
Class cars (replacing the 190-Class)

lar sections for crash-load distribu-
tion. The rails are thicker as they ap-
proach the passenger compartment,
providing progressive crush resis-
tance. At the firewall, the rails split
into three branches, each of which
ties into an A-pillar, the transmission
tunnel and a floor-rail member (it's
the latest version of a basic Mercedes
erash-protection approach). The
rears of the front wheel wells are
high-strength steel and tied to the
A-pillars, to keep the suspension
arms from being pushed through.
And under the hood,

the erash justifies, the bags will de-
ploy even if the seatbelts are fas-
tened and, under some conditions,
this includes the passenger's airbag
even if there is no passenger (to cover
the remote possibility of a seat-sensor
circuit problem that fooled the com-
puter’s diagnostics).

BMW also is using electronic con-
trols to tailor powertrain perform-
ance more closely to the driver's
tastes, even if they suddenly change.
On the B50CSi, this means if you're
tooling along in a super-conservative

many components are
staggered, so one com-
ponent can’t directly
push another rearward
into the passenger
compartment.

Mazda

The Miata becomes
even more of a han-
dling sports car in "4,
There's a little more
displacement and pow-

CRYS NJ.W-E. BEARING SHELL

AMORPHOLIS BEARING SHELL

er in the 16-valve 4-
eylinder—up from 1.6
liters and 116 horse-
power with a single overhead cam to
1.8 liters, 128 hp and dual overhead
camas. Additionally, a Torsen limited-
slip rear differential is being in-
stalled to reduce wheelspin during
cornering, in place of the viscous-cou-
pling type. The big changes were
made to reduce body flex, so the car
can handle better. Mazda installed
transverse steel bars in the front sus-
pension (between the lower arm as-
zemblier), in the passenger compart-
ment (between the seathelt anchor
towers behind the seatbacks) and

two in the rear (connect-
ing each suspension arm
asgembly to the rear
crossmember),

BMW

There's a new input to
the elaborate computer
systems on '04 BMWs
with dual airbags: a pas-
senger. The seat cushion
contains a special pres-
sure-sensing transducer
wired to the eomputer, so
the airbag deploys only if
there seems to be a pas-

Honda factory workers developed an easy-to-Insert trim
fastener that uses only 3 pounds of push to seat.

and you'll see a lot of “Why did they
do that?” revisions. The answer may
be to improve structural integrity in
a crash. Examples: The front cross-
member, made of high-strength
steel, is full width and conneets to the
front longitudinal rails with triangu-

(]

senger., And instead of
simple impact sensors in
front, there's a single
electronic accelerometer in the com-
puter housing. The accelerometer
signal is analyzed by the computer,
and the airbags deploy only if the
crash is severe enough. In a very
modest crash, if the seatbelts are
fastened, the bags stay in place. If

Allgned, polnty structure of Acura’s crankshaft bearings
holds thicker oll flim, which adds to bearing Iife.

good-gas-mileage mood and sudden-
ly come to a stretch of wonderfully
twisty roads too good to resist, flip a
dashboard switch and the computer
will take note of your intended
ehunfe in driving technique. The gas
pedal is actually a variable resistor
that signals the engine computer (no
cable connection), s0 now when you
step hard on the gas pedal, the com-
puter opens the throttle faster,
Many automatie transmissions
have computers with “adaptive”
strategies that can vary shift sched-
ules on grades, but BMW’s '94 5-
series VE trannies give you a basic
choice and take it a long way from
there. Flip a switch to S for Sport,
and the shift points are raised. In the
A position, the computer strikes a
balance based on how you normally
drive and throws in adjustment fae-
tors for slick winter roads, up and
down grades, even heavy traffic, The
'93 computer had a few possible shift
schedules. The "94 looks constantly at
many more aspects of the way you
drive, and it ean choosze from a laun-
dry list of possible subroutines.
BEMW didn’t forget raw perform-
ance. The '"94 V12 produces 372
horsepower, up from 296. The in-
crease comes from more displace-
ment (up from 5.0 to 5.6 liters) and
general tuning. The engine is the
most powerful BMW has produced,
and although it's under the 389 hp of
rival Mercedes-Benz's 6.0-liter V12,
it produces slightly more horsepower
per liter, ™
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For Those Whove Already Set
Themselves Apart From The Crowd.

The fly-fisherman thoughtfully working the remote  air bag" and side-door impact beams, can be directly

mountain stream no more resembles the typical week-  linked 1o Toyota's commitment to remaining a leader at

end angler than the Toyota T100 resembles the typical  providing customer satisfaction. The same is true ol the

pickup truck. For unlike any other truck, Toyota T100's unique size. Big enough 10
the Toyota T100 in its introductory year . provide for impressive payload/towing
was ranked, based on T100 owner surveys, e —y capabilities, yet not so big as to impair per-
The Best 'Full-Size' Pickup In Initial Quality.' formance and agility. As for the level of comfort found

Do not be mislead by the ease at which Toyota in the Toyota T100's quiet car-like cabin, only the word
accumulates such awards. The new qualities that sur-  ‘unexpected’ seems fitting. Clearly the Toyota T100

face in a vehicle such as the 1994 @ TOYOTA TIOO puts you in a whole new class of

Toyota T100, standard driver-side “F oo uibist youdo o me® truck. But you already knew that.

Call 1-B00-CRTOYDTA f you'd like & Topom T100 brochure snd the locanon of your nessent dealer. * Always use your seasheh I‘.‘n-rﬂ-udr.ﬂh;h.i Sepplemental Restraint Sysiem (SRS 1.0, Power and Amcomes JW1L,|,ﬂ|I.n.I.t
Initial Chuality Survey™ Baserd om 2 aotal of | 1,719 consumes responses mehcating owner-reponesd problema durmg the frst 90 days of owmenben. Buckle Up! Do w for those who bove oo © 199 Toyons Motor Sales, 1154 Inc



The inverted router, adjustable rails, a sliding miter
table, and the air floatation/vacuum clamp system. Is
this a table saw, or a woodworker’s theme park?

eieprigﬂﬂup! See the BT3000 Precision Woodcutting System from Ryobi with your own eyes!
Because for those with a passion for wood, there is no greater thrill. Like the unique sliding miter

table with its oversized miter fence and giant miter scale for unparalleled accuracy. A patented

mechanism that locks the rip fence parallel to the blade, front and back. Adjustable
rails and tables to support up to 30” of ripping capacity, left or right of the blade. Ah, then
there’s the power! A whopping 15-amp, 3-horse motor with enough umph! to glide through
your hardwoodiest 4x4’s. And if the basic saw still doesn’t have you panting, don’t miss the
options! The amazing Air Floatation/Vacuum Clamp Table. An inverted Router/Jig Saw
Mounting Kit. The Quick Fold Outfeed Table. And a breathtaking Dust Collection System.
There’s even a Wide Table Kit for rip capacity up to 72”. But wait, there’s more! More
features, patents, precision and options than any other saw in its price range. And

that alone should be enough to get any serious woodworker’s adrenalin flowing.
Maode in U.S A,

Call 1-B00-525-2579 for more information Hﬂhﬂg Inmvum Concepts A hﬂh" ™

Byobs Armsen Corp S207 Pegaman Dowy Booo, Sete FI RS0 B Byob Amedico Comp 199



SURFACE WIRING

The painless way to upgrade your electrical system. 47
TEXT AND PHOTOS BY MERLE HENKENIUS :

® Much of the dread of making an
electrical upgrade is based on the
need for cutting into finished walls
and ceilings. Fishing wire through
closed spaces is always a gamble as
hidden structural components can
foil the entire effort. Then, of course,
there's the problem of wiring along
brick or masonry walls.

One solution to these problems is
decorative surface wiring. While not
the most desirable option under ideal
conditions, the system can be a real
problem solver in the right places.

Surface wiring is not a new con-
cept, we've all seen it in old schools
and commercial buildings, The dif-

ference today is that modern surface
wiring components are not only at-
tractive, but also come in a range of
colors and profiles. Some are also
made of plastic, which eliminates the
need for redundant grounding,

Choosing components

We chose components made by the
Wiremold Co. A typical installation
of one new receptacle and a switched
ceiling light requires enough chan-
nel to reach the new box locations,
three box extensions, a T connector
to branch to the switch, an ingide-
corner connector to carry the chan-
nel across the ceiling and a round

ceiling fixture box. You also need a
few aceessory packets that inelude an
assortment of wire clips, track con-
nectors, serews and plastic anchors,

In addition, you need wire connee-
tors, a standard single-pole switch, a
receptacle, a ceiling light and No. 14
insulated wires. You need one black,
one white and one green wire for
each deviee that is to be wired.

Code considerations

Several electrical code requirements
will rule your installation. To deter-
mine whether your circuit has
enough capacity for the new compo-
nents, assign 1.5 amps to each exist-
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ing outlet. At this rate, a 15-amp cir-
cuit will handle 10 outlets, and a 20-
amp eircuit will handle 13 outlets.
Shut off your eircuit and use a lamp
to verify which outlets are without
power. Then, add up the number of
dead outlets to determine how many

new fixtures or boxes can be added.
Each receptacle and fixture also

needs to be grounded, as does any

metallic box you use as a startin
int. All ground connections shoul
made with insulated wire, and all

wires should be the same size as

those used in the existing cireuit.

Also, check with local codes for the
number of wires allowed per box.
You are allowed to count all ground
wires as one and each device as one.
Generally speaking, you are allowed
six wires per track and box.

Getting Started

The Wiremold system consists of
wire channels, channel connectors,
box extensions and box baseplates.
The 2-piece channels are composed
of a base channel that's screwed to
the wall and a trim channel that cov-
ers the wires, The wires are held in
place with thin plastic clips that at-
tach to the base channel, and snap-on
connectors conceal the joints between
connecting channels,

Each baseplate and box has knock-
outs, 80 that the base channel will ex-
tend slightly into the box basetfllat:&
and the trim channel will extend into
the box extension. Choose the knock-
outs that will provide the best entry

int for each receptacle or switch.

e the knockout cuts with a sharp
utility knife, and break off the tabs
with pliers (Photo 1).

1 Before Installing each box baseplate,
use a utility knife to cut the ends of the
knockouts, and snap them off with pliers,
Next, determine the outlet to use
as the power source. Shut off the
power at the panel, remove the
coverplate from that box and pull out

|

2 After unscrewing the receptacie from
the power-source box, slip on the new
baseplate and secure with anchors.

the receptacle. Then, slide the base-
plate over the existing box (Photo 2),
and screw it to the wall with the an-
chors provided in the accessory kit

Installing The Channels
After the baseplate at the power-
source outlet is in , it’s time to
cut and position the first length of
base channel. When bringing the
channel to a new outlet box, first cut
the base channel to length with a péir
of tin snips or a hacksaw (Photo 3)
and bore serewholes every 18 in. In-
sert one end of the base ¢ into
the power-source baseplate knock-
out, and use a level to align the piece
accurately so that it is parallel to the
floor (Photo 4).

While holding the channel level,
mark each drywall anchor-hole loca-
tion on the wall. Then, use an awl to
punch the anchor holes into the dry-
wall. Use a hammer to tap the an-
chors into place, and screw the base
channel to the wall.

To run wires to a switeh box or
ceiling light fixture, add a vertical
section of base channel to create a
T joint. At the T, break a section
from the edge of the continuous hori-
zontal channel to make a to run
the wires. Then, mark and punch the
anchor-hole locations and fasten the
adjoining base channel in place with
SCTEWS &:

hoto 5).
After fastening each length of base
channel that will join a box baseplate,

secure the baseplates to the wall with
the knockouts removed (Photo 6).
Continue adding base channel and

2 Use tin snips or a hacksaw to cut the
base channel to length. Use a hacksaw
only when cutting the trim channel.

4 After boring holes through the channel
on 18-in. centers, level the channel and
mark the hole locations on the wall.

5 Secure the channel with drnywall anchors
and screws. At a T connection, break away
the edge to make room for the wires.,

& Use an awl to punch anchor holes
through the baseplates and wall. Then,
attach with drywall anchors and screws.
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7 Lay the wires into the channel and use
wire clips to hold them In place. Use wires
of the same size as the original circuilt.

box bases in the same manner until
you've eompleted your circuit exten-
gion layout.

With the channel and box layout
completed, lay the wires Intu the
base channel and snap wire ¢ }1:
them to hold them in place (Photo 7).
In our ease, we ran two sets of three
wires from the existing receptacle—
one to a new receptacle box and one
branching off to a new switch and

ceiling hox.

8 With wires In place, measure the trim

channels exactly and snap them In place
over the base channeis to conceal wiring.

When measuring and cutting the
trim channels that cover the wires,
it's best to hold the extension boxes
and connectors in place to determine
the exact length of trim channel that's
needed. Inline, corner and T connec-
tors have built-in stops that require
an exact fit. Only about % in. of chan-
nel is actually eovered by each end
of the connector or the extension box.
While holding each extension box or
connector in place, mark the exact

9 Snap connectors over the trim channels
at T and L branches. Trim channels extend
under connectors about ' In.

trim channel eutoff location on the
base channel.

Then, hald the trim channels in
place and mark the cutlines as indi-
cated on the base channel. After cut-
ting each length of trim channel with
a hacksaw (don't use snips for the
trim channel), Enap it in pl&ce over its
base channel, the pencil-
marks as a gui [Photo ), Then, in-
stall the connectors where required
to coneeal the wires (Photo 9).

Wiring The New Devices
After the base channels, trim chan-
nels, connectors and box baseplates
are in place, it's time to connect the
wires and install the extension boxes
and coverplates. Before installing the
boxes, connect the new wiring to the
power-source receptacle and wire
each new receptacle.

To connect the wires at the power-
source receptacle, first remove the
receptacle and install insulated pig-
tail wires to its hot, neutral and
ground terminals. To keep it simple,
the hrass-color terminal gets a black
wire, the silver-color terminal gets a
white wire and the green terminal, a
green wire. Use the appropriate-size
twist connectors to join all like-color
wires in the box with those of the re-
ceptacle (Photo 10).

ire the remaining receptacles
with pigtails, and the last receptacle
without pigtails. Use the same black,
white and green color-code assign-
ments as before,

To mount the extension boxes,
first use a utility knife to cut the ends
of the appropriate knockouts (Photo
11), and snap off the knockouts with
pliers. Mount the boxes to the base-
plates with screws (Photo 12). With
the boxes in place, simply secure the
receptacles to the boxes in the usual
manner (Photo 13). Finally, install
the receptacle coverplates.

10 At the source box, use pigtall connec-
tlors to attach receptacle and new wiring.
Join together all the same-color wires.

11 mlmmmMﬂHMd
knockouts in the extension boxes. Then
break away the knockouts with pllers.

12 To mount the extension boxes, simply
screw them to the baseplates. Pigtails are
not required at the end of the circult.

13 Finally, Install the receptacles In the
extension boxes just as you would In an
ordinary In-wall receptacie boo.
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Wiring A Switch And
Ceiling Light

If you've laid out your channels and
box bases for a new ceiling light and
wall switch, these components should
already be in place, with the wire,
channel trim and connectors in-
stalled. We connected the vertical
channel to the receptacle channel
with a T joint, and, after joining the
gwitch baseplate, we earried the
channel around the ceiling corner
with an L connection.

Wiring the switch is really a snap,
because only the hot (black) wire is
diverted through it. Cut the black
wire and connect the ends to the two
switch terminals, leaving the white
and green wires intact (Photo 14).
After mounting the switch, install the
switch coverplate (Photo 15) and
move on to the ceiling light. First, in-
stall the ceiling box and pull the
wires down through it (Photo 16).
Then, use twist connectors to join the
fixture leads to the cireuit wires.

in, join black wire to black wire,
white to white and green to green
(Photo 17). Then mount the fixture,
install appropriately rated bulbs and
attach the globe tt;r diffuserm

F‘um]i‘ Y' turn the power on at
the panel, and put your new extended
electrical system to work. ™

14 To Install a simple single-pole switch,
connect the black wiré only. Leave the
white and green wires intact.

15 After the switch Is wired, secure it to
the extension box with screws and attach
the switch coverplate.

i r
yryy ...

16 Fasten the celling box extension to
its baseplate with screws before connect-
ing the wires to the celling fixture.

17 To wire the ceiling fixture, join all like-
color wires with twist connectors, Then,
Install the bulb and diffuser.

SOURCES

TRADITIONAL
HARDWARE
BY MAIL

® When it comes time to find tradi-
tional hardware, you could run down
to the local hardware store. How-
ever, don't be surprised if nothing
fits right or looks the part. The right
gtuff is around, you just have to know
where to look.

To help, here's a list of mail-order
retailers of traditional hardware.
Some companies, such as Ball And
Ball and Faneuil Furniture Hard-
ware, deal exclusively in furniture
hardware, while others, such as
Renovator’s Supply and The Antique
Hardware Store, sell everything
from sink fixtures to weathervanes.

You'll also find a modest hardware
selection in many woodworking cata-
logs including Wooderaft, 210 Wood
County Industrial Park, P.O. Box
1686, Parkersburg, WV 26102 and
The Woodworkers’ Store, 2180 In-
dustrial Blvd., Rogers, MN 55374.

—Thomas Klenck

FANEUIL

ETURE nAisiwapy

PR M0 101 Y DD BEER

# The Antique Hardware Store, 9730 Easton
Rd., Ri 611, Kintneraville, PA 18930; (800}
AR2-OOR3.

# Ranovator's Bupply, P.0. Box 5000, North
Conway, NH 03860; (B00) 658-3211.

#® Garret Wade Classic Hardware, 161 Ave-
nue of the Americas, New York, NY 10013;
{BOO) 221-2042

SOURCE LIST

® Hardware+Plus Inc., T01 E. Kingsley Rd.,
Garland, TX T6041; (B00) 522-T36.

® Crown City Hardware Co., 1047 N. Allen
Ave., Pasadena, CA 91104,

® Hall And Ball, 463 W, Lincoln Hwy., Exton,
PA 15341,

® Faneuil Furniture Hardware, 163 Main St.,
Salem, NH 03078,

&b
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HARDWARE

LOCKS

The key to peace of mind
starts with a simple piece
of hardware.

TEXT AND PHOTOS BY MERLE HENKENIUS

® When il comes to protecting vour home and posses-
sions, you have a few alternatives to choose from. You
can install an electronie alarm system, or you can hook
up with an agency that will keep tabs on your house
while you're away. You can also get a big dog—one
that's trained to he wary of strangers and expects to

he fed and eared for each day. However, the first line of

tdefense is quite a bit simpler than any of the above—
and quite a bit cheaper, too, All it involves are a few
locks. They're easy to install, don’t require monthly
payments and not likely to intimidate the babysitter
the next time yvou go out for dinner.,

You might not spend a lot of time thinking about
locks and locksets, but the list of options has grown ad
bit in recent vedars. While the traditional and familiar
are still very much in demand, manufacturers have
also worked to improve security and to make the
funetional, fashionable, Specialty loeks, too, are more
commonly available as lifestyles change and markets
expand. Let's begin with a brief overview, starting
with doorsets.

Household locks=ets can be divided into several basie
categories, with the loeation of the door dictating the
lock type and style. Entry locksets, found on front and

POFULAR MECHANICS » DECEMBEER |99

back house doors and garage passage doors, are usual
Ivikeved, and mav be combined with auxiliary dead-
holts for better security.

Next on the list are bed-and-bath loeks, These loek-
sets eontain simple, easy-to-jimmy mechanisms that
seldom came with machined keys. Privacy is the issue
here, not security. And finally, vour home will include a
few doorsetsthat do not lock, which are typieally used
on hall and cloget doors.

These examples are the most obvious and familiar,
but many households also support an array of perma-
nently installed seeondary locks, such as those found
on windows, patio doors and cabinets.

And linally, most of us use padlocks and other
Ht‘||L'|'-'|.t-|.il'l||'[l':]:~'l' locks to sedure lilui.& ;_f}||'||:1‘!l |'|illil|-
ment, boat trailers, bieveles and the like. Our survey
includes a little bit of evervthing—from the common
and affordable to a few of the more arcane and costly
models. Keep in mind that this is a general overview.
Most manufacturers offer a wide assortment in style,
utility and price. If the lock you're looking for i=n't
shown here, there's a pood chanee it'is availuble, either
at vour local hardware store or hoeme center, or
through a locksmith.
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Keyless, programmable locks have
been around for

1. Keyless-Entry Deadbolt Locks—  combination lock than can be pro-

grammed easily, with 10,000 possible
number combinations. This

some time and are
available in mechan-
ical pushbutton de-
gigns or as elee-
tronically controlled
models. Instead of &

rogrammab
g‘headvantage ofthis
is fairly obvious—
there are no keys to
copy, distribute and
lose. The pushbutton
Simplex 6000 resi-
dential lock shown

is a relisble mechani-
cal design that fea-
tures a personal en-
try code that's pro-

med Et the time of installation.

change the eode

at a lat.e.r date without remmng' the
lockset—another distinet advantage
over etandard keyed loeks,

The locksmiths we spoke to favor
the mechanical keyless locks over the
electranie, as electronic models re-
quire wiring or batteries and can for-
get their entry codes in the presence
of too much static electricity, The
mechanical Simplex 6000 costs about
$200. For more information, contact
Simplex Aceess Control Corp., 2841
Indiana Ave., P.0. Box 4114, Win-
ston-Salem, NC 27115.

2. Muiti-Lock Devices—This de-
vice, called a Safety Lockout, is de-
signed for situations in which you
want more than one person around
when the lock is opened. It's actually
not s0 muech a . but & lock acees-
sary. It allows two or more people to
have joint aceess to a property, but
only when all partiea are present.
Each brings adlock to the
hargam and unly when all locks
are removed will the lock release.
The Safety Lockout costs around $7,

and is made by the American Lock
Co., 3400 W. Exchange Rd,, Crete,
IL 60417.

3. Locks For Lockers And Tool-
boxes—Locks made for recessed
locker and toolbox latehes are de-
signed with wide, slender shackles,
usually made of hardened steel that
resists cutting with a hacksaw, Wide-
are shackles are vulnerable to bolt-
cutters, however, and are therefore
medium-security locks intended for
light-duty deterrence.

This Master Pro-Sport lock is &

lock sells for around $10, and
is made by the Master Lock
. Co., 2600 N. 32nd St., Mil-

wankee, WI 53210,

- 4. Covered Padlocks—
Covered padlocks are de-
signed to be used outdoors,
where exposure to the ele-
.~ ments might otherwise be
| a problem. In addition to be-
ing made with materials that
- resist corrogion, most of
these locks are covered in
~ weather-tight, chemical-re-
- gistant plastic. Not only does
b the plastic armor keep mois-
W ture and corrosives, like road
W salt, from the inner w::rlﬂ'ngs.
it also keeps the lock from
seratching the equipment

that it spcures.

The Master Lock model 3DCOV
shown here also offers pood security,
as it's made of laminated steel and
has a more complex pin-tumbler
mechanism than ordinary padlocks.
A problem manufacturers face is that
the most secure lock mechanisms are
also the most vulnerable to weather
and chemical corrosion. As

such, the fit of the covering
that protects the lock is
eritical. The Master /4 \

Lock model 3DCOV /4 3
ecarries a lifetime ¥
warranty, and costs

about $4.35. For more infor-
mation, contact Master LocL. i
Co., 2600 N, 32nd St., :
Mllwaukee WI
p3210.

5. Combination Cable Locks—
Cable locks are used to secure bi-
cyeles, lawnmowers, trailers and just
about anything you'd like to tie down
that doesn’t have a hasp. The cable

can he threaded through wheels and
frames when moderate security is
needed.
This Kryptonite model comes with
a d—digil. combination lock that can be
ogrammed and reprogrammed
asily. The unit shown here (Model
REL about $13) has a company
security rating of 2. A level 5 is
Kryptonite's toughest eable lock. For
more information, contact Kryp-
tonite Corp., 95 Freeport St., Boston,
MA 02122,
6. Super-Secure Padlocks—Most
padlock manufacturers offer a wide
range of locks to meet the compro-
mise between your monetary budget
and your security requirements, If
you're interested in maximum se-
curity regardless of the price, you
should ieck out at least one uf
the top-end, industrial-grade, can't-
kill-it-with-a-hammer padlocks, The
one that is shown here is made by
Abloy Security 4
Group and has g
many of the 4
features that 4
are found

in typical industrial-grade models.

To begin, its large, heavy 3% x 35%-
in. body is machmﬂd from a solid
block of hardened steel. The 14mm-
dia. ease-hardened steel shackle is
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shielded by a
10 raised shoulder that
would frustrate the most
patient attemptz at sawing, cutting
or assaulting. The internal mecha-
nism contains 11 locking dises, and
the key cannot be removed until the
shackle is in the closed position.
Where would you use such a lock?
You probably wouldn't, but it is sort
of fun to think about., Abloy makes
locks starting at around $20, but this
model, No. 3095, would set you back
about $235. For more information,
contact Abloy Security Group, 6200
Denton Dy, Dallas, TX 75235,
7. Combination Lockset/Dead-
bolt—If you'd like to add o deadhbolt
to your front door, hut dread poking
‘& hole in an expensive component of
yvour home, then a combination lock-
set/deadbolt will have real appeal.
The Weiser Deadbolt allows you to
use the e‘xisting hales of your pre-
sent luckaelt. II;h - 1 simple one-for-
two swap. In the bargain, you get
a 1-in, deadbolt that looks like a
standard knob-type lockset. Using
extra-long serews, the strike plate
is fastened through the jamb and
into the jack stud of the framed wall

The Weiser Dead-
bolt costs
~about $30.
For more in-

liding glass doors don't do much

- viting. One example is this
k El:lﬁ]utiu lock offered by
th International Lid.

This bolt-type lock

mounts directly

on the door

/™= frame, with
/' /4 the bolt slid-

lockpiece. The
= lock keeps the
door from moving from
side to side or being
e lifted from its track.
| The bui:t wi#ﬂa]sgei:;]ug-
tate to keep from
- cut with a hacksaw. The
~ Belwith patio-door lock
sells for around $18. For
more information, contact Belwith °
International Ltd., 18071 Arenth
Ave,, City Of Industry, CA 91748,
9. Two-Cylinder Deadbolts—
This type of deadbolt lock has two
keyed cylinders—one on each side.
As such, the deadbolt cannot be
locked or unlocked without a key,
Two-eylinder locks are often recom-
mended for doors that have side-
lights, because an intruder breaki
the glass wouldn't be able to reach in
and open the lock. Before installing a
linder deadbolt, however, check
with local codes. Because ﬂ:::ﬁv re-
quire a key to open, even from the in-
side, authorities often congider them
escape-hazards in the event of a fire,
This Lori Lock 2-cylinder deadbolt
costs about $44. For more informa-
tion, contact Lori Lock, 0ld Tarn-
pike Rd., P,0. Box 1040, Southing-
ton, CT 06489, _
Aﬂ. Wlnd:&\:rh Ln:kf;-—Mmt win-
OWS come gome form of locking
device, but for added security, you
might consider installing one of
these simple, keyed bolt locks, The
“'rilnltduw i One ﬁ i frnn;.::hfg
W Fane. advantage
a second strike plate can be installed
several inches above that of the

‘ing into the

~ holt costs about $48.

For more informa-
tion, contact Weslock,
13344 8. Main St., Los

A\ A??IE,CABUDEL
N\ Deadbolts—
Most

der d 1ts key
from the outside,
" but can be oper-

ated from the in-

side with a shnﬂlef
thumb-turn. This

particular model,
made by Abloy, does

NEE double duty, as the
[ thumi:-tm'n{mnh can

B &? of haél bearin
§° that protrude from the
~ bolt when in the locked
‘position. As the bolt is
- mdmnmfrﬁm the
{ I3 7
retract. This single-cylin-
der deadbolt from Abloy
costs about $165. For
more information, con-
tact Abloy Security
Group, 6200 Denton

Dr., Dallas, TX 765285,
13. Leversets—A lo-
verset is simply a styl-
ized lockset. In to
adding a bit of elegance to a home's
decor, leversets are easier to use,
even with both hands full. They are
also less troublesome to operate for
set costs about $13. For more infor-
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Broadmoor Rd,, Tueson, AZ 85746,
14. Lever Doorsets—Leversets
are also available without locks. This
Schlage hall-and-closet doorset of-
fers another opportunity to make
hardware part of your decorating
scheme. Leversets, by the way, must
be ordered for left- or right-swinging
doors (as noted with yvour back to the
hinged side of the jamb), This Schlage
leverset costs around $31. Contact
Scehlage Lock Co., P.O. Box 193324,
San Francisco, CA 94119-3324.

15. Bike Locks—With more expen-
sive bicycles comes the need for more
substantial bike locks. This familiar
configuration has a large U-shape
shackle that locks into a keyed cylin-
der. The size and shape of the shack-
le allows it to secure both the frame
and the wheels. A plastic coating pro-
tects the lock and the bike from
scratches. This Kryptonite lock sells
for around $30. For more informa-
tion, contact Kryptonite Corp., %5

Freeport St., Boston, MA 02122,

16. Keyed Hasp Locks—We're all
familiar with hasps made for pad-
locks, but this hasp comes with its
lock built-in. The operation is the
same, except that when keyed, the
lock body rotates across the hasp
hinge, This keved hasp, made by
Wright Produets, costs about $6.
For more information, contact Wright
Produets Corp., 107 W, Coleman,
Rice Lake, W1 54863,

17. Screen And Storm Door
Locks—While screen and storm
doors can offer some deterrence, the
locks we install on them are more for
privacy than for anything else. This
simple brass mortise lockset can only
be locked from the inside, Called the
Dexter lock, it's made by Master
Lock and cogts around $16. Contact
Master Lock Co., 2600 N. 32Znd St.,
Milwaukee, W1 53210,

18. Keyed-Entry Knobsets—This
is probably the most popular style

of entry-toor lockset. With thizs mod-
el, the outside is keved and the inside
is locked with the turn of a button.
This Schlage keyed-entry lockset
costs around 835, For more informa-
tion, contact the Schlage Lock Co.,
P.0. Box 193324, San Francisco, CA
94119-3324.

19. Rim Locks—Rim locks have
been around for generations, offering
the appeal of easy installation, As the
hody of the lock is serewed directly
to the inside of the door, vou don't
need to drill the door as you do with
a mortise lock. Its vertieal locking-
pin alzo makes it uzeful for double
doors, The downside of any surface-
mounted lock is that its serew sur-
face mounting means that the door
cian be more easily forced than tra-
ditional deadbolts. This Ace Hard-
ware lock (made by ILCO-Unican)
costs about $18, Contact Ace Hard-
ware Corp., 2200 Kensington Ct.,
Ouk Brook, 1L 60521. P
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HOME
IMPROVEMENT
MAKING A
GROUND
FAULT
EXTENSION
CORD

BY GEMNE & KATIE HAMILTON
PM lllustrations by George Retseck Mg

® Your best guarantee of safety
while using electrical tools outside or
in damp areas is to be sure that
everything you use is plugged into a
GFCI or ground fault eircuit inter-
rupter. This electrical device instant-
ly detects a hazardous situation and
euts the flow of power before a fatal
shock is delivered.

It’s true that eurrent electrical
codes require outside outlets and
those in the bathroom and kitchen or
in damg’amas to be protected by a
GFCI. New homes must have these
protective devices, but homes built
prior to 1974 have only grounded eir-
cuits with a circuit breaker or fuse
protector. Neither is as safe as GFCI
protection in conjunction with a fuse
or cireuit breaker.

Also, double-insulated tools and
tools with a heavy-duty 3-wire
grounded cord offer good protection
against shock, but their safety fea-
ture can be interrupted by accident
or improper use.

GFCI devices are inexpensive and
easy to install, It's a simple job to add

a GFCI to a 3-wire cord. To do this, 2 strip off "2 In. of Insulation from the
you replace the receptacle end of the E - end of the cord's black, white and green
cord with a GFCI receptacle housed

in a weatherproof box,

How a GFCI works
A GFCI device senses current
(amps) flowing to and from electrie
tools and equipment. Under normal
operating conditions, the current
flowing to the tool is the same as that
returning to the electrical panel.
When a ground fault oceurs, some of
the current is diverted to the ground
by a short somewhere in the circuit.
If the short is through you to the
ground, yvou are in for a shocking
ience. . o .
e GFCI senses current-flow im- g aacn wires to the receptacie. On a4 Center the GFCI receptacle in the box

balance. It can detect a current im-  meral box, connect a ground wire from  and screw It down. The cover must align
balance as little as 5 milliamps (which  the receptacie to the bax wall. properly with the receptacie’s siots.
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can’t hort most people) and shuts off
current flow in a fraction of a second.

Adding GFCI protection

A GFCI can be added to a metal or
plastie box. Metal exterior boxes
come threaded for box connectors.
Plastic boxes may be threaded, but
many brands require an adapter. If
you plan to use a plastic box, get the
necessary plastic parts so the box can
accept a standard elamp-type box
eonnactor.

Agzide from the GFCI receptacle,
you also need the following materials
and tools: a 25-ft. 14/2 extension cord
(14-pauge wire, 2 wires with ground),
a weatherproof rectangular outdoor
box that aceepts dual receptacles,
clamp-type box connectors, a combi-
nation wire cutter and stripper, lock-
ing pliers and a screwdriver.

Making the cord

Be%'in by cutting off the cord's recep-
tacle (Fig. 1). Strip about 6 in. of the
outer cover from the cord’s end, being
careful not to cut the insulation on the
inner conductors. Remove the insula-
tion to expose a black, white and green

wire. Strip off about '% in. of insulation
from the ends of each wire (Fig. 2).
Next, serew the box connector into
the end of the box and tighten it
with locking pliers. Loosen tEE clamp
on the box connector and pass the
end of the extension cord through
the conneetor into the box. PulFa

5 Then, tighten
screws to secure the cord to the box.
Don't overtighten the clamp.

the box-connector damp

foot or so of the cord into the box.
The GFCI receptacle has either
terminal serews (like a standard re-
ceptacle) or it has wire pigtails. In
either case, you must connect the ex-
tension-cord wires to the terminals or
the lead-out wires marked “Line.” If
the device is like the one pi with
screw terminals, wrap the black wire
clockwise around the copper-color
terminal serew. Tighten tg: BCTEW,
and check that there are no frayed
gtrands to short out against the box.
Wrap the white wire around the
gilver serew in the same way (Fig. 3).
Then connect the green ground wire
to the green screw at the top of the
device. If you use a metal box, you
have to connect a ground wire to the
box. To do this, run a short gection of

& Place the rubber gasket on the box,
and place the cover over the gasket.
Fasten the cover with twio screws.

wire from the green screw on the
GFCI recegtaele to the ground serew
ingide the box. Use wire connectors
to join the conductors to the GFCI
receptacle if the receptacle is
equipped with wire leads instead of
terminal serews,

Now, pull the excess cord out of
the box to make room for the GFCI
receptacle. Secure the GFCI with the
mounting screws provided (Fig. 4).
Check that the protective outer cover
of the cord is ingide the box (none of
the cord's bare or insulated condue-
tors should be exposed outside the
box), and tighten the screws on the
box connector to clamp the cord in
place (Fig. 5). Put the gasket in place
and install the cover with the two
serews provided (Fig. 6). ™

BOOK REVIEW

MOBILE HOME
MAINTENANCE

| ® Good information on mobile homes is hard to come by, and this
guide is one of the few books that address what mobile homeowners
need to know. The book was produced by an insurance company that
has spent 40 years writing policies for, and overseeing the repair of,

mobile homes,

The book begins with an excellent exploded view of a mobile home.

Each of the home's 46 components are numbered and clearly illustrat-
ed. The hook concludes with a 3-page glossary that starts with
“acoustical tile” and ends with “weatherstrip.”

Between the beginning and the end are exterior and interior mainte-
nance and repair projects, such as replacing siding, The best sections
are the ones that deal with topics unique to mobile homes, such as
installing foundation skirting and repairing the “belly board" (the
asphalt-impregnated fiber board that lines the bottom of the mobile |
home). There is general construction information here, too. Some of this

tends to be superficial, however. Given the otherwise fine quality of the
book, this is nitpicking since general how-to information is widely avail-
able in other books and m ines.

The book costs $24.95 {]]EIIE $3 shipping) from Foremost Mobile Home
Fix-It Guide, Dept. PM, P.0. Box 9082, Benton Harbor, MI 49022; or call 3
(800} 524-3365. —Roy Berendsohn
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NordicTrack Unveils NordicSport Ski:

Inspired by Einstein. Forged From Graphite. The Only Fitness
Machine Gapable 0f Unieashing Your Potential Energy.

#
]
L )

’ ¥
o — ONLY
) THE FITTEST
ENERGY — SURVIVE.
CANNOT BE CREATED
SOR DESTROYED; ONLY p e e
TRANSFORMED. FOR EVERY Reszarch proves cross-Couniry siders have
charge yoursolt it Nordicsports, 1 CTION, THERE'S NoricSoar 8 fars e tbate crese:
the oniy fitness machine with MC", AN EQUAL AND country skl siration. This iotal-bedy werkoat
Finstown's E=MC’ accounts lar the potentiad OPFOSITE REACTION. @ires you the CoMpATTTve advATIage you need
anErgy that's relassed by spitting a atom. 10 come out on top. Condition your cardiovas-
Like an wtom, your body holds & vast supply ol Onfy NordicSport Ski brings the Nexibiiity  cubse yystom tor pesk enderance Develop sl
untapped potential snorgy. To hully release this of graphite to your workout, your major muscle roups. Burn maximum
oneryy, and pul it to uss svery day, youneed ooy was fiest developed for high-spesd  calories. faise your metaboksm. You'l have
The most effective exerciser: the asircrafl. Later It was used i the finest e enargy and staming in meet Bto head o
Bid™ simutator, polf and [nnniz equipmest (0 add fexibdity You're serious about exercise. Rsaching
NordicSport Ski s the only skl simulator in e and strength. Now NardicSport is the firs! your peak iimess lovel may by the means of
world with the pateni-pending MC' ™ slectre-  and only fitness squipment with graphits ¢ mxeelling In your eport of cholcs. Or maybe '
magnatic resistance unil. This mcusive tha bigh- tech workout you demand. The an o in [tsail, Bthor way, NerdcSport Ski
feature lots you instantly vary your mteasity  axclusive graphite-compesite construction Bifers the challenging workout you need to pat
e B G A | -~ N v e it
. mations, ahsors for your iree video and
effoctive workout avallable. MC' saables you “mm.“u,. “imﬂ
;ﬂﬂﬂlﬂﬂm&-ﬂ::f'- muscies for the mest effective workoul.
conditions ey, + Dtlers anmatched durab@ity for your tough- :
et o S »
ki simutation!
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1-800-441-78%4 o

| | PLEASE SEND ME A FREE MORDICSPORT BROCHURE AND '-.-II:IE'EI"H.FE.:

| WRITE: NORCHCSPORT, DEPT, 67TL3
| 104 PEAVEY ROAD, CHAGEA, MN 55318-2355

| NAME _

| STREET
| CITY

| STATE
1 PHOME {

nordics

30-DAY IN-HOME TRIAL

©1983 WordicTrack. Inc.. A CML Company = All rights reserved.
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APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Replacing Glass-Top

' Elements

I have a Cornin Elaas-top range
model No. R-30DB purchased in
1973. The heating elements on top of
the stove are starting to burn out.
Two burners do not work now. Can [
replace them? OSCAR JOHNSON

BEAINTREE, MA

Contact Whitewood Limited, P.O.
Box 451, Horseheads, NY 14845;
f607) 739-2826. The small heating
element is part No. 981134, and it
costs about $45. The large heati
element is part No. 981139, and i
costs about $50.

To replace the elements, discon-
nect power to the range. Next, re-
move the screws holding the black
plastie grille above the door. Re-
maove the grille.

Now remove the two machine
screws that hold the top assembly to
the oven frame. Pull the range away
from the wall, and remove the
screws fastening the wire guard.
Remove the guard. Then remove the
vertical duct by pushing it up and
puﬂmf it out at the bottom.

someone to help you, lift up
the stove top, and tip it back onto a
chair or table. You must support the
stove top because its hinges are not
strong enough to carry the weight.

Next, remove the sheetmetal
serews holding the heater-box cover
to the heater box. Remove the fiber-
glass insulation that covers the pri-
mary insulating pads.

The primary insulation is a
white material made of alumino-
stlicate that crumbles when you
handle it. Remove the pads, vacu-
um up the debris and then wipe the
area with a clean soft cloth to re-
move any remaining dust,

Now the healing elemenis are ex-
posed and can be removed. To do
this, remove the holddown spring
and the wires connecting the ele-
ment and the sensor bulb.

Vaeuum the glass panel and the
area surrounding the element. Posi-
tion the new element on the glass
panel and place the new primary
insulation pad (the pad is included
with a new element) on top of it.

GLASSTOP ELEMENT |
REPLACEMENT

back and support
It when replacing |
an element on a =
Coming glass-top =
range. The hinges |-
dlone are not strang |-
enough to support
the top.

Iz

Next, position the
gensor bulb in the element so that
the bulb’s flat surface is touching
the glass panel.

Connect the wires to the new
element and to the bulb. Reassemble
the range. Test the newly installed
elements.

Rusty Dishwasher
We have a Frigidaire automatie dish-
washer model DWCDUT, serial No.
20FG9130, The bottom ingide of the
door has a peeled coating, which has
exposed the door lpanel {now badly
rusted). Are replacement panels
available? If not, l;luw can we fix the
rusted door?
JIM McLEAN
PORTLAND, OR

A replacement inner door panel is
no longer available for your 1971
model dishwasher. However, you
can repair the door using an epoxy
paich repair kit on the rusted area.
The repair kit, Frigidaire part No.
53001854086, costs about $35. Al-
though time-consuming, the repair
is relatively to do,

Use a utility knife to cut away the
thick but pliable plastic coating on
the inside of the door panel. Start
from where the coating is peeling
on the badly rusted area, and keep
cutting the coating back about ' in.
at a fime unfil you get to clean met-
al. Remove as much of the rust as
you can using a wire brush and
sandpaper. Wipe away dust and de-

bris, and then apply the patch ac-
cording to the kit’s instructions.

Wolf-Whistling Fridge
I have a Whirl Wl zide-by-side re-
frigerator model No. EWD19SKYR2,
soerial No. E34026125. Now and t.hen,
my refrigerator makes an annoyving
low “wolf whistle” when it runs. The
noise comes from the freezer com-
partment. Is this something 1 ean
repair myself?
A. FRIEDRIKSON
ANTIOCH, CA

There is a 99% chance that the re-
ﬁiﬁmtar's evaporater motor needs
to be replaced.

To replace the motor, unplug the
refrigerator, and then remove all
food and shelving from the freezer
section. Remove the Phillips-head
serews around the evaporator cover
(the cover at the rear of the freezer
compartment).

ow you will see the evaporator-
fan motor. Remove the two screws
on the mounting bracket that hold
the motor in position. Take the
three wires oﬁ’Fthzz motor and pull
out the assembly.

Remove the aid maotor from the
motor mounting bracket, and then
remove the fan blade. Install these
parts on the new motor, Reassembie
the refrigerator.

The replacement fan motor is
Whirlpool part No. 482469, and it
costs about $35 at Wh:r'tpooi parts
and service centers.

[
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There's nothing as

comfortable as a Rheem

If you love the comfort of your favorite combining this rechnology with quality

flannel shirt, you'll love our Rheem materials and construction, we're able to

bring you superior products like the

ﬁ'm‘: Imperial® 90 Plus® gas

ITWORKS LIKE  furnace—it puts out Imperial 90 Plus.
A RHEEM 4

some of the most comfort- And our limited lifetime
able heat around. : warranty on our heat
It may also cut exchanger guarantees

your furnace will work

like a Rheem for a

your utility bill at
the same time, It

has an annual long time to come.

fuel utilization Whatever kind
efficiency rating

(AFUE) over 90

of furnace you're
looking for, look
for it first in our

line of gas fur-

percent—maost

furnaces are 80
percent or naces with

less. Plus, it capacities from

runs on nat- 45,000 to

ural gas—clean, 120,000 Btu.

dependable and Call 1 (800)548-RHEEM

the number one choice for home heating for your local Rheem dealer.

in the United States. And save that shirt for the next “
For over 50 years we've been design- family ice skating trip. ‘

ing innovative home heating products. By Clean narural gas. America’s best energy value.

© 1593 Amencan Gas Asscciation



TOOL TEST

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO,
Contributing Editor

@ Sooner or later woodwork will take
you beyond 45° or 90°. Most wood-
workers, even professionals, have
trouble using angles with precision,
and that's where the Bridge City
Tool Works BP-18 protractor comes
in. Really, it's more than a protrac-
tor—it's also a square, a shop guide
and a device to check that the cut
stock matches the angle at which the
machine was set.

In terms of tool history, the BP-18
is a more elaborate version of The
L.S. Starret Co.'s venerable C-183
protractor, a tool that's still in pro-
duction after 80 years,

Dur shop test revealed the BP-18

high accurate and usable. It's
mml ined from solid steel with
a satm chrume—p]ated finish and
photochemically etched markings.

The protractor face has three lines
for angle reading. You can read 0° to
180° from left or right and 0° to 90°
from left or right of center. Also, the
tool's back is etched with handy shop
data, like the metri¢/inch conversion
factor (Photo 1).

To use the tool, sweep its 18-in.-
long indicator arm to an angle and
lock the hairline cursor on the mark.
You are assured of a precise reading
because the indicator end is beveled
g0 the hairline meets the angle line
(Photo 2), Lock the ha.‘lrime between
the '4° markin angles down
to '4°. The tunFB arm is locked firmly
by two knurled brass knobs.

The opposite sides of the tool are
ground parallel to each other and

3 The sides of the protractor are ground
square, allowing the tool to be used In
setting up shop machinery.

The BP-18 Is a highly accurate protractor, square and shop guide. We found It to be a
handy tool for setting angles on shop machines and sliding T-bevels,

at the corners. This allows you
to set a table saw's miter gauge pre-
cisely (Photo 3). Or, you can use the
protractor to accurately transfer
angles to a sliding T-bevel when it's
easier to use a smaller tool to mark
angles (Photo 4). Note that two of the
tool's adjacent edges are ruled. This
permits quick setting of a T-bevel to
commonly used dovetail angles (Pho-
to 5). You can also use the icons on
the protractor face for this ge,
The outer perimeter of the pro-

tractor scale has icons that permit
rapid setting of the arm for laying
out or checking 3-, 4-, 5-, 6- and 8-
sided miters.

The tool is by no means bargain-
basement priced at about $157 post-
paid. However, if it's ever damaged,
you can pay 35 and the manufacturer
will repair or replace it at its discretion.

For more information, write to
Bridge City Tool Works Ine., 1104
N.E. 28th Ave., Portland, OR 97232
or call (800) 253-3332. ™

1 Erched into the protractor's back Is a
variety of handy shop Infarmation that
relates to working with angles.

4 You can set the desired angle on a
sliding T-bevel using the protractor for
cases where a smaller tool Is handler,

2 There Is no discrepancy In setting the
hairline on an angle, since the end of the
Indicator arm Is beveled.

5 Using the protractor's ruled edges or
the face lcons, you can quickly set the
angle for hand-cutting dovetails,

Fl-]
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"29¢

can start you on the

road to earning
$49.95 an hour.

Emergency shortage in fast-growing industry.

IFyoun've got a 29¢ postage stamp you can find oul how, in a ghorl ime, you can
be ready 10 join one of the fastest growing indusiries in America...an industry
wherethe shortage of qualified professionalsis becoming asenous problem....and
where, because of this shortage, those people who are qualilied command up
1o $49.95 for a simple une-up job that takes about an hour!
The business is Small Engine Repair...and the Foley-Belsaw Engine Mainte-
nance Course can help you get started in this lucrative field - whether you just
want o make extra money on the side or build your own profitable full-time
business

Cash in on the huge demand for Small Engine Repair.

There are over 65 million two-cycle and four-cycle small engines in service
across the US.A. That's the count from the Engine Service Association, and
new engines are being built at a rate of | million units per month. But there's
not enongh people to service and repair them now. 1i"s nol unusual for a good
small engine repair technician to be four weeks behind in the summer and at
least a week behind in the winter. Yoo can imagine how much worse the
problem will get as each month goes by and more engines are built!

With Foley-Belsaw training, you can soon have the skill and knowledge 1o
miake top money servicing these engines. Homeowners and business people
will seek you out and pay you well to service and repair their lawnmowers,
lillers, edgers, power rakes, garden tractors, chain saws, mimi-hikes, go-carts,
snowmohsles, painl sprayers...the list is almost endless. Beller yet, you can
increase your carnings by selling parts (which are available lo you al wholesale
cost from Foley-Belsaw) al a 40% profit!

Become an expert quickly - no experience necessary.
You may not even know how to change the odl in your car - but if you can read,
you can masier this profitable trade nght o home in your spare time. Lessons
are fully illustrated - so clear you can't go wrong. [ only takes a few months
to complete the whole course - and if you're like most of our sudeats, you can
start making money well before youve finished all the lessons!

Everything you need to get started - including equipment. |

Your course includes
casy-to-undersland les-
sons that will teach you
absolutely everything
you need lo know sbout
two-cycle and four-
cycle eagine service
and repair...advanced
small engine service 8 :
and repair. . diesel small engine service...and how 1o operate a small engine
repair business. Bul that’s nol all. You also get all the tools you need - plus a
4-HP Tecumseh engine to work on!

-

Earn the Foley-Belsaw Diploma - respected worldwide!

Graduates of this course receive the hand-
some Foley-Belsaw Institute Diploma, a
respected symbol of achievemenl. The
Faley-Belsaw Institute is more than just a

FOLEY-IBELSAW INTTTTE
iy Barkar-
CALOMA

school. 1t is sponsored by the Foley- o T o ok
Belsaw Company - & major corporation N
with a 64-year, worldwide repulation for Ni="¥ b g
helping people establish themselves in ket
profitable businesses,
Success Stories

“1 didn’l think | could have my own business until | took your course, It taught
me more than [ thought was possible.”

Roger Lee Bailey

St Marys, West Virginia

“The course helped me ina whole lot af ways., It explained everything in detail
and | found it very easy io undersiand. [ certainly would recommend anyone
going inlo bustness lo lake your course. To me, il was money well-spent.”

John . Adams
Prce, Utah

Send for FREE Career Fact Kit NOW and get a bonus.
Get all the facts shout this course by sending for our FREE Career Fact Kit.
It only takes one postage stamp to find out how you could be making up
to $49.95 an hour! There is no obligation. And no salesman will ever call,
Plus, if you reply now, we'll include in your kit this bonus - a certificate good
for 500 FREE business cards printed with your pame. If coupon is missing
mail a postcard to: FOLEY-BELSAW INSTITUTE, 6301 Equitable Rd.,
Dept. 52237, Kansas City, Mo. 64120
L) 69! Eaiabl i g 213

Since 1926 Sl

I
I
YES! Please ush me my FREE Career Fact Kit, giving me full detsils |
about starting my own business in Small Engine Repair. [ understand I
I
|
I

there is no obligation and no salesman will call.
YES! Please include the bonus certificate described above.

Other Career Opportunities Available from Foley-Belsaw
Institute Are:
| & Locksmithing - A high demand business where we teach you how to command |
$25.(0vhour. 12400
07 Professional Saw & Tool Sharpening - Make $18 1o $25 by running simple |
| machines that do the work for you. 21292 |
O Professional Woodworking - Build over §3,000 worth of valuable fumiture
I and woodworking products while you leam. 43251 I
I 1 Uphaolstery - You leam Upholstery (o make big profits in both commercial and ]
consumer markets. Income potential wnlimiied. 50916
| & VCR Repair - Unlimited profits in this fast growing field. 62110

I Mame
I Address

City
I

|
I
|o
|
la
I
|

— — — — —




TOOL TEST

SKIL
TABLE SAW

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO,
Contributing Editor

® The idea behind all benchtop tools
is to provide the features and versa-
tility of full-size stationary machin-
ery to folks with limited space and a
modest bank account. And Skil's new
entry, the Model 4300 benchtop table
saw, does just that.

Featuring a 13-amp motor that
drives a 10-in. blade at 4800 rpm, this
saw has a capacity that compares
with the larger floor models. It has a
17% % 26%-in. die-cast aluminum
table that provides a 12-in. rip capac-
ity (maximum distance from the
blade to the fence), And, the distance
from the blade to the front edge of
the table at a 1-in. blade height is 8'%
in. Maximum depth of cut is 3 in. at
90° and 2% in. at 457,

Blade height is adjusted by the
usual crankwheel mounted under the
front of the table. Blade-angle ad-
justment, however, is less conven-
tional. After unloeking the erank-
wheel, it's simply pushed by hand to
set the desived blade angle (Photo 1),

Other features include a see-
through blade guard with splitter
and anti-kickback fingers, a circuit
breaker for overload protection and a
port for dust collection with a shop
vacuum. The tool weighs about 40
pounds and has a plastic base.

We ltesbed the sudw with a series of

ieal ripping and crosscutting o
Err'gtiuns alilprli pund that it p&rfmg'megih
up to normal expectations. Ripping
through 2%-in.-thick hardwood pro-
duced a very smooth sawn surface,
attesting to blade and arbor stability
(Photo 2). The saw easily handles 45°
bevel cuts through nominal 2-in. lum-
ber (Photo 3).

Rip fence alignment, a problem on
many saws both small and large, is
very accurate at any fence position.
When locked in place, the fence self-
adjusts so it's precisely parallel to
the blade.

The blade insert, however, exposes
a Y-in.-wide gap around the blade.
While this accommodates the blade
as it's tilted from 90° to 457, the space
is too large for small work. To solve
the problem, we made a custom ply-

The #0-pound Skil Model 4300 benchtop table saw 15 designed for small shops and
portabiiity. It features a 10-in. blade, a 1 3-amp motor and a die-cast aluminum top.

1 A crankwheel controls blade height. To
adjust angle, loosen locking lever and

pivot the arbor assembly manually.

.‘—L:'_

3 with a maximum capacity of 2/ in,
when the blade Is at 45°, bevel cutting
nominal 2-in. lumber is no prablem.

wood blade-hugging insert. After
screwing the insert blank into place
with the original screws, we slowly
raised the rotating blade to cut the
slot (Photo 4).

Optional accessories include a

"'] | 4 -"'L‘ %

& Blade guard with splitter and accurate
fence make ripping safe and precise. The
saw easlly handles 2'/%-in. hardwood.

& Standard blade Insert [right] provides
too large a gap around the blade for small
work. A shopmade Insert Is the solution.

dado set and molding head with
appropriate blade inserts, a table
extension and a floor stand. The
suggested retail price is about $250.
Contact Skil Corp., 4300 W, Peterson
Ave., Chicago, IL 60646. ™

8
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AUTOMOTIVE
PERFECTION
IN MINIATURE
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1:18 Scale Die-Cast Metal Cars

Burago's fully assembled die-cast miniatures are the new
standard by which all die-cast miniatures will be judged. They
are the finest, most accurately detailed automotive replicas
available. Steering is operational and doors, hoods and trunks
open and close. Metal body parts are finished with lead-free 1987 Fesran F40
anamal. Exterior accents such as windshield wipers, door han- FErs
dles, realistic wheels and tire treads are standard equipment.
Models are approximately 10° long and weigh 16-22 ounces.

Dodge Viper RT/10... the Star of the Collection
Created from Chrysler's prototype and the original blueprints,
the 10" model is authentic in every detail. Red metal body is
painted 1o exact Viper color specifications. Interior is complete
with bucket seats, stick shift, foot pedals and dashboard instru-
mentation. Front tires move with a touch of the steering wheel,
hinged doors open and close, and the hood pops up to reveal a
highly detailed 10 cylinder engine.

Detailed Superty
Interiars o Engine Detall

Car shown smaller than actual size

QOperational

Slearing —— 1830 Lambarghini Distlo . R 1-1t1 .I.tg;..a. *E* Cabriclal

Sand $1.00 for a color brochure showing Buraga's full ling of 1:18 scale die-cast
! metal models (38 in all), plus a list of retailers nationwide.

BURAGO BROCHURE
i Dept. PMC3, PO Box 1000, Mt. Pocono Industrial Park, Tobyhanna, PA 18466

__ Yea! | want more information on Burago die-casi modeds! $1.00 s enclosed
Nama

Addrass

City

Stale Zip

Cpening e - Opening Doors L o T mad
Trunk and Hood Available at better stores everywhere. Modsl Expo 1593
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HOMEOWNERS CLINIC

BY NORMAN BECKER, PE., Contributing Editor

Chimney-Top Damper
Our home, built in 1924, has a brick
fireplace which has a lever-operated
damper. The damper is jammed
open. Can you advise us on how to
fix this? ALBERT SOBIEWSKI
FRAMINGHAM; MA

A good solution te your problem is
to install a chimney-top damper.
This spring-loaded damper is
mounted over the flue opening at
the top of the chimney. The device
has a stainless-steel wire that
runs from the damper down the
flue into the opening of the fire-
place. A pull chain and handle are
attached to the wire with a setserew
and clamp.

To close the damper, a person
pulls on the wire and fastens the
pull chain to a bracket at the top of
the fireplace. To open the damper,
release the tension on the wire.

I've seen hundreds of these damp-
ers during my ingpections, and they
are effective.

These dampers cost from $110 to
$150, and if you have it profession-
ally installed, it costs about $225
to $250.

One maker of chimney-top damp-
ers i8: Lymance International, P.0.

Box 505, Jeffersonville, IN 47131.

Squeaky Floors
I have a problem with floors that
squeak. | was wondering if you could
give me some solutions.
GLEN LAURENSEN
VERMILLION, 5D

The squeaks are usually caused by
the floorboard edges (finish floor,
underlayment or subfloor) rubbing.

Whether you have oak strip, vinyl

or mg:mrs, the best solution
is to get u the floor, from rooms
below or the basement, then drive
screws thmuzgh the subfloor. The
idea is to pull the layers of subfloor
against each other or, in the case of
oak strip flooring, to pull the fin-
ished floor agmmr! the subfioor.

If you can't get to the floor fram-
ing, you can do the following:

With ca floors, drive 2%-in.
finish nails through the carpet and
underlayment and into the floor
Joists. Locating the joists may be
difficult, but it can be done by
trial and error.

With hardwood floors, the Oak
Flooring Institute recommends you
first tryv a lubricant to eliminate the
squeak. Squeeze a liberal amount of
liguid wax, taleum powder or pow-
dered graphite between adjacent
boards where the noise occurs.

CHIMNEY-TOP DAMPER

If that doesn't work, drive trian-
ﬁufur glazier pumts between t.}l:
oor strips, and then putty over t
points. (;M bore pilot ﬁaleg through
the ﬂuﬂrmg, and then drive 2-in.-
long nails through it and into the
floor joists. Set the nailheads, and

then putty over them.
Tape-Measure Repair
I have a 12-ft. Lufkin measuring tape
on which the return spring has bro-
ken, and 1 have been unable to repair
it. A local hardware store told me it
is not repairable, 1s this true?
HAMID A. BHATTI
HARRISBURG, PA

I spoke with the people at Lufkin
Tapes, and they said that if the
spring is broken, they will repair
the tape measure at no charge (one
tape per person limit). Send the
tape measure to: Lufkin Tapes,
Repair Dept., Lufkin Rd., Apex, NC
27502. Include your name, address
and phone number.

Household Products
Disposal

The next time you clean out the
garage, you may be tempted to toss
those half-empty paint cans in the
trash and just dump the old pesti-
cide on the grﬂmﬁu outside. This
solves your problem, but it causes
environmental problems. The paint
might spill en route to its bural in
the local landfill, or it might find
its way into t dgmund water once
buried. Pesticide is sure to wash
into nearby streams, or it m:ghr
poison wild or domestic animals.

It’s better to treat this trash with
a little respect, and the Household
Products Reeyeling and Disposal
Council has a free brochure to show
you how. Titled “Waste Not: Dis-
posal Options For Consumer Prod-
ucts,” the brochure has a list of safe
disposal tips for household and
automotive products.

Write o The Household Products
Recycling and Disposal Council,
1201 Connecticut Ave. N.'W., Suite
300, Washington, D.C. 20036. ™™

Just ask Norman obout it qm o
Homeowners Clinig, .ﬁ
West 57th St New York, 0015, While #_Lm

mmhmmwwdmmai& ﬂvbhrrw
erad interest will be discussed in the ocolimn,
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Popular Mechanics
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ompare the Workout. Only TRIMAX strengthens both your
muscular and cardiovascular systems together — which means
twice the results in half the time.

Compare the Resistance. Only TRIMAX employs innovative hydraulic
cylinders that condition through isokinetics — the most effective
training method known. Cylinders that work in both directions to train
two muscle groups at once, and adjust from one to 500 pounds
automatically. No straps, pulleys, cables or springs — no wasted time,
no wasted effort

Compare the Feedback System. Only TRIMAX truly motivates you
with positive reinforcement feedback methods — and proven exercise
SCiEnce.
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L
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Flex Gold and Soloflex.

el 1C

Compare the Quality of Construction and Warranty., Only TRIMAX
backs its claims — with an unconditional guarantee of craftmanship.

Then, if you're still in doubt, take advantage of an exclusive limited
time TRIMAX offer — a one-on-one in-home comparison with either
NaordicFlex Gold™ or Soloflex® — one they can't match.

Call us anytime for a FREE brochure and 15 minute fact-filled video —
with the comparison offer.

1-800-866-5676
P

205 Maw 5 Jenewedl, Wi 53545 BOB-TET-14T7
PMI1293



NEW TOOLS
TOOL CITY

The best of the best from this year's
National Hardware Show.

Ouch-Proof

Protection

It takes a heavy
hammer to drive a large

cold chisel, punch or brick chis-
el, so it's about time somebody de-
vised a way to protect your hand
while using these tools. These plastic
hand guards are precisely molded
so they fit very tightly to the hex
shank of most striking tools. The
guards are textured to provide a
good grip. Not only do they protect
your hand, they also absorb the
shock of the hammer blow, reducing
your fatipue while you work and fur-
ther increasing the safety of using
the tool. The hand guard costs about
£7 at hardware stores and home cen-
ters (the cold chisel costs 38 to $10).
For more information, write Mayhew
Tools, 2 Sears St., Shelburne Falls,
MA 01370,

T FHCITED BT BCTAREE)

Big John

Channellock's 414 pliers are so big
they ean compete with a pipe wrench.
The 14-in.-long parrot-jaw plier is
drop-forged steel, yet it's designed
to be lighter, faster and more capable
than an aluminum pipe wrench. Each
of its grooves is spaced so that
the jaws fit neatly around standard
pipe sizes, and the jaws pivot on a
rivet-like fastener, not a nut and bolt

/i POWERSHOT™
€7 ——
A Big Step

Black & Decker says its new PowerShot
staple gun is a big step forward in the design
of this basgie hand tool. After trying one, we
agree that it offers sipnificant improvements
over older designs. It drives staples a good bit
more smoothly, and requires less foree from
the user than traditional lever-operated mod-
els. B&D says it accomplishes this by position-
ing the driving mechanism directly below the
user's hand. Just squeeze the gun’s handle like
you would with conventional staple guns. The tool has other nice features, like
an easy-to-load staple chamber and a small window on the chamber that lets
you see how many staples are left. The tool costs about $20 at hardware

atores and home centers. For more information, write Black & Decker Corp.,
701 E. Joppa Rd., Towson, MD 21286, or eall (800) T62-6672.

More Than A Micrometer Digital micrometers have been around
for a while, but the Starrett 731 takes

4 them beyond convenience

|| and integrates them
J with computerized metal-
" working equipment and
data storage systems. The
tool transmits its readings to a com-
uter disk via a handheld data col-
ection deviee (the 742 Advanced data
collection system, not shown). The

that ean work loose. The tool has a
stop to prevent the handles from

closing aceidentally, pinching your |

knuckles, The 414 costs about $20 at
hardware stores, home centers
and auto parts stores. For

more information, write
Channellock Ine., 1306
8. Main St., Mead- &
ville, PA 16335. ;

LD

P PFaCITN By ROSARRD CAPTITCHTT

tool has other useful features to
machinists and toolmakers, such as
a flashing OUT OF TOLERANCE dis-
play, an inch/millimeter converter
and a HOLD READING retention fea-
ture. The 721 costs about $150 (with-
out eomputer output capability, it
costs about $108). For the nearest
distributor, write the L.S. Starrett
Co., 121 Creseent St., Athol, MA
01331-1915.
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No Excuses
If you haven't bought Bosch power

tools because they’re not sold at your

loeal home eenter, you have no more |

excuses. Bosch now has a tool line
that’s sold at home centers and hard-
ware stores, the same places you find
Skil tools. The two tool lines are sold in
the same places because last fall Skil
and Bosch formed S-B Power Tools.

The new Bosch tools are recogniz-
able from their bicolor housings
which are both Bosch blue and Skil

ray. The tools rank below the in-

ustrial blue-color Bosch tools, but
are equal in performance to the gray-
eolor Skil professional tools.

The blue/gray Bosch tool line and
the gray Skil tool line are not identi-
cal, however. For instance, included
in the blue/gray line is the B7000
triangular detail sander (lower right
corner of photo, about $100). A true
orbital (not just vibrating) sander, it
| has a 3'4-in. sanding that orbits
at 13,000 rpm. Since the abrasive tri-
angle will wear most heavily at the
front corner, you can turn the pad to
expose a fresh corner beecause the
abrasive paper is held to the pad with
a hook and loop (Velcro) system. An-
| other nice feature is that you can at-

tach the sander to a shop vacuum's
hose to control flying dust (the other
sanders have dust-control ports aleo).

Unique to the gray professional
line (now known as the HD line for
heavy duty) are two benchtop ma-

chines, a '2-hp bandsaw with a 6%%-in.
throat (about $330) and a 13-in. drill
press powered by a '4-hp induction
motor (about $270).Write S-B Power
Tool Co., 4300 W. Peterson Ave.,
Chicago, 1L 60646,

There's never been a better time

Now when you
buy a Dremel 1671
or 1695 Scroll Saw
in specially marked
packages, you get your
choice of two great
offers from Dremel

to cut yourselt
——

Choose our pattern offer and
get 96 free scroll saw patterns
from Wood magazine plus a special
subscription offer —a $30 value. Or,
lor just $14.95, you can receive our

scroll saw stand/leg set —a $58 value

a deal

Whichever Dremel Scroll Saw
you choose, the two-speed 1671
or the variable speed 1695,
yvou'll get great leatures like a

built-in blower to keep cutting
surfaces clean, a large
cast-aluminum
table and heavy
cast-iron base.

This isa limited

time offer. So
look for specially
marked Dremel

Scroll Saw packages
at your local retailer
now, and cut yourself
a deal

DREMEL




Blade Swap

Stanley's new Contractor Grade
hacksaw has a blade-tensioning sys-
tem that lets you swap blades in sec-
onds. To change a blade, first
sueeze the lever at the back of the
handle., Then, with your other hand,
move up the button on the handle—
and release your grip on the handle.
The handle lever folds upward, re-
leasing the blade. Inzert a new blade
and fold the handle lever back down

JOURNAL

| Flexible But Tough

Lenox bimetal sabre saw blades are
made by electron-beam welding a
flexible spring steel back to a eutting
edge of cobalt high-speed steel. The
cobalt steel is a very hard Rockwell C
65-69 (a good-quality wood chisel has
a maximum hardness of C 60-62),
The result is a flexible but hard
blade, which, Lenox says, can cut
through hard and soft woods, fiber-
glass and composites. It will even cut
through a nail with no problem
should you hit one accidentally. Also
offered are metal- and ceramie-cut-
ting bimetal blades. The blades
range in cost from $2 to $4. They are
sold at Lenox distributors. For more
information, write American Saw &
Mig. Co., 301 Chestnut St., P.O. Box
504, East Longmeadow, MA 01028,
ar call (S00)628-3030.

until it clicks into place. The saw is
part of Stanley's new Contractor
Grade tool line (basically its profes-
gional line of tools that have been re-
fined and improved). The saw costs
about $20 to $30 at hardware stores
and home centers. For more infor-
mation, write Stanley Tools, 600
Myrtle St., New Britain, CT 06050.

' faces. The company also beefed up

"But They Work

In case you're
wondering,
those funny-
looking waffle

on Hitachi’s CJ65VZ allow
you to elamp it in a vise blade side up
for scroll sawing. This saw's nice fea-
tures don't stop there, however. It
has increased amperage over last
year's model (5.1 amps versus 4.8
amps), a steel subbase for durability
or an optional friction-reducing phe-
nolie resin base to prevent mntc.ﬁing
when sawing on easily marked sur-

the saw’'s blade support mechanism
and made the saw available in a top-
handled model. The variable-speed
saw has three orbital-action settings,
and it al=o cuts in a straight-line reci-
procating mode. It costs about $330
at Hitachi tool dealers, For more in-
formation, write Hitachi, 3950 Steve
Reynolds Blvd., Noreross, GA 30083, ]

Here's your

Over $28 worth of additional
sanding belts and discs

free!

Mow when you buy the
Dremel 1731 combination
Disc/Belt Sander in specially
marked packages, you'll
get a bonus of six extra beltis and six
extra discs included free.

tmas Bornus.

The Dremel 1731 Disc/Belt Sanderisa
tough, heavy-duty sander that’s perfectly
sized for the hobbyist. Its one-inch belt lets

it get at places that a bigger sander
cant. And the five-inch disc with
miter guide offers even greater
versatility.
Hurry, this is
a limited time
offer. So look for
specially marked
packages at your local
retailer now. And pick up
your Christmas bonus early.

DREMEL




Good Vibrations

Freud took a laser and cut up its new
saw blades so the blades, in turn,
would cut quieter and without vibra-
tion. Those squiggly lines on the
gides of the blade are the antivibra-
tion “reeds"” cut with the laser, Freud
claims that not only does the new
blade run quieter, it also stays sharp-
er longer by avoiding the dulling
effects caused by vibration. Also, the
blade uses Freud’s carbide square-
tooth design. These teeth are shorter
and thicker than previous teeth,
which, according to Freud, permits
more sharpenings per blade and
more aceurate cuts between sha

ing. The new antivibration blade
comes in 40-, 60- and 80-tooth types
in 10-in. dia. and costs about $130 to
$135 at Freud distributors. For more
information, write Freud, 218 Feld
Ave,, High Point, NC 27264.

walder ‘s Choice

e popular line of Quick-Grip bar
nlamps as been extended to include
a B-in. welder's clamp. Unlike most
metalworking clamps that require
two hands to operate, you can fasten
and release the quick grip with one
hand. The basic tool is the same as
the woodworking clamp—a light-
weight, glass-filled Blaatic body with
a hardened steel bar. Unlike the
woodworking version's plastie jaws,
however, this clam? has carbnn-steel
jaws and copper-plated clamp
The pads are notched to facilit :l.tE
clamping round bar and tubing. The
tool costs about $33 at industrial sup-
ply and welding supply stores. For
more information, write American
Tool Co., 301 5. 13th St., Suite 600,
Lineoln, NE 68508,

Power On/Power Off
The Power Stopper is a 60-ft., 16-
gauge, 3-conductor extension cord
designed to extend convenience and
safety as well as 13 ampe of power.
The cord has a small bulb (with a
30,000-hour lifespan) that lights the
translucent plastic ends when it's
plugged into an outlet—no you
that the cord has power. I LEE?%M
resetable built-in eireuit breaker that
cuts off power to the tool and pro-
tects the cord from overloads. The
cord costs about 25,

Also available is the Quick Check,
a lighted cord minus the circuit
breaker. It's a heavier, 15-amp cord
and it comes in 35-ft. and 75-ft. lengths
(about $16 and $25, respectively). All
three cords are sold at hardware stores
and home centers.
Write to Pacific
Electricord Co.,
747 W. Redondo
Beach Blvd., P.O.
Box 10, Gardena,
CA 90247.

P PHOTO Y RCTRARKS CAPOITCATE)

Something For Everyone
Black & Decker seems to have a pow-
er tool for every level of use, but if
you gtill feel the eompany hasn't of-
fered you just the right tool at just
the right price, maybe its new Quan-
tum tools will fill the hill,

Sold at hardware stores and home
centers, the Quantum line is designed
for ambitious do-it-vourselfers who
want to step up from even the best
Emde of homeowner-quality tools.

sompared to homeowner tools, the
line has improved airflow and added
heavier bearing structures and heftier
switches and gears,

Still, the Quantum tools are not
gu{te as heavily constructed as Black

Decker's Industrial/DeWalt line.
Also, homeowners, Black & Decker
says, have different priorities from
professional power-tool users, For
instance, homeowners are more
likely to want dust-control capability,
so0 the feature is present on every

woodworking tool in the line,

To identify just a few tools in the
line, there is a TVi-in. eircular saw
(about $80 to $90), a 2-speed heat gun
{about 870) and a sabre saw with

BS

orbital action (about $30 to 90).

For more information on Quan-
tum, write Black & Decker, 701 E.
Joppa Rd., TW397, Towson, MD
21286,
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Work Like A Horse

The Roughneck Portable Workeenter
is more than a plastic sawhorse—
with a 300-pound capacity and tool
storage, it's more like a workbench.
Its features include a V-groove for
cutting pipe and dowel, through-the-
leg slots for clamping and a hideaway
storage compartment in the top
that's d&slgneé] for drill bits, measur-
ing tools and pencils, Other molded-
in appurtenances allow you to hang
squares and D'Ll.ﬂl' cords off the
Workcenter. It costs about $30 at
hardware stores and home centers.
Write Rubbermaid Ine., 1147 Akron
Rd., Wooster, OH 44691-6000.

Razor Sharp

Most knife-sharpening systems put
an edge on a knife, but they won't get
an edge razor sharp. Norton's Angle-
Rite, however, is designed to let you
control the level of sharpness you
want. The system uses three pairs of
sharpening stones: A coarse-grit
Crystolon stone for fast metal re-
moval, a medium-grit India stone for
| general sharpening a fine-grit natur-
al Arkansas stone to polish the edge
and make it razor sharp. Draw a
knife, scissors or even a chisel
against the angled face of the stone
to sharpen it. The gystem costs about
$45 at hardware stores and home
centers, For more information, write
Norton Co., Consumer Products
Division, P.0. Box 15008, Worcester,
MA 01615-0008,
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Some tool manufacturers offer you a band saw, a scroll saw, a
bench saw, a drill press—and call it a complete line. But at Delta, we
realize that any one saw or drill press might not be right for everyone.

Which is why we make seven different drill presses,

five scroll saws, four table saws,
two bench saws— .
; : well yougetthe
FF = 2 idea. Fact is, you %
can never have
too chh ofa

Case in point is our new 12" band saw. It'sbuiltto
fit nicely between our bench models and our bigger saws.
And it's built with the same heft and precision you'll find in
our professional tools. Yet it's .
priced to fit comfortably %
== into your shop.

Allin all, we make
@R the broadest line of woodworking tools in
the industry. Tools for the master craftsman
as well as the weekend do-it-vourselfer. Odds
_ are, we make exactly the tool you're
_ looking for.

Building On Trodivion

SHDELTA

A Peniasr Company

Caall &ﬂm menrqfﬂ?ﬂneamﬂ

m
Pn cumm E&S&-&&w el
We are v fund The New Yankee Workshop %
A Aﬂuﬂmn oodshop on public television.
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What makes Escort 9000
the perfect boliday gifi?

r

l]wlnal(mt
I’ht}ne‘ﬁ-'m'lllliﬁ |
Home For The HMiday?

seeurity. This is the condles p :
dreamed of owning — or giving 883
UNSURPASSED m_

range of an mﬂ]ﬁu}’mnh
INCREDIBLE CLARITY
Fﬂ:n‘tsadvmmddlﬁul

TOTAL SECURITY
Only Digital Spread &

Call toll-free, 7 days a week:

2 .
1-800-433-3487
Escort 9000 $399
prhus shipping & handiing: OF res. add #% sabes tas

# Depuriment 1068003
5200 Fields-Erte] Road
Cincinnati; Ohio 45249

ASK ABOLT OUR MONEY-BACK
HOLIDAY GUARANTEE

When “razor sharp” isn’t good enough

you need the Diamond Hone" Sbarpenen

Chef'sChoice’
pmfessmnai

110

stays sﬁarp pto 3 =
longer than pmfcsﬂmfﬂgu :

For a store near you call Edgecraft Corp., 800-342-3255 Edgecraft

Workd Lsade
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Not The Same

Old Grind

If you regularly grind chisels and
plane irons then you know that the
standard grinder toolrest is inade-
quate, and that's where this toolrest
comes in. It fits 6-in.- and B-in.-dia.
grinder wheels. To use it, pivot the 4-
in.-wide grinding table up to the
wheel, and lock it in place with
spring-loaded handles. You can fold
down the table if you want to grind
freehand. The table fits around
wheels up to 1 in. wide, and it's slotted
to accommodate sliding toolrests. The
toolrest costs about 335. For more

information, write Veritas Tools, 12 E.
River St., Ogdensburg, NY 13669,

Torch It

If you've got a big plumbing job
ahead, this might interest you: a
guick-disconnect air/acetylene torch
handle and pushbutton piezoelectric
ignition. At full flame, the burn tip
stays cool, s0 you can turn off the
torch and lay it down without start-
ing a fire. This saves acetylene and
extends the tip life by eliminating
corrosive depogits caused by burning
at low flame. The SureFire costs
from $40 to $50, depending on size (a
torch kit, shown, with a handle and
tip, 12 ft. of hose and a brass regula-
tor costs $150 to $180). It is sold at
plumbing and industrial supply hous-
es and at home centers. Write Sure-
Fire, 1 Bernzomatic Dr., Medina, NY
14103, or call (800) 654-9011.

POPULAR MECHANICS » DECEMEBER 1993



A Change

For The Better

Spindle sanders are generally not
benchtop tools, but this machine
changes that. Weighing only 29
pounds, it sits on your benchtop and
sands 2000 %-in.-long strokes per |
minute. The machine comes with -
in.- and 1-in.-dia. neoprene rubber |
drums. Other drums are available,
ranging from $6 to $25 each and in |
multidrum sets up to $43. Sanding
gleeves are also available individually
and in kits with prices ranging from
&7 to $13. The sander has storage for
extra drums and throat plates. The
085450 costs about $200 at hard-
ware stores and home centers. For
more information, write Ryobi Amer-
iea Corp., P.0. Box 1207, Anderson,
SC 29622, or call (B00) 625-25T9.

E Changing a
blade is a snap, liter-

i ally, on the new AEG Fixtex

" jigsaws. To change a blade,

just snap up the lever on the front
of the saw, and the loosened blade
falls out. Insert the new blade, and
move back the lever. The saws also
have 4-position orbital action, cer-
amic blade guides, a roller blade
backup and electronic-feedback
speed control. They are available in
a top handle configuration or a barrel
grip (both are about $305). The tools
are sold by AEG/Chicago Pneumatic
tool dealers. For more information,
contact Chicago Pneumatic Electric
Tools Division, 2220 Bleecker 5t.,
Utica, NY 13501, or eall (R00) 243-
0870, ™
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Why settle for some
2-bit power tool?

The Dremel Mato-Tool is the compact, high-speed rotary
tool that’s extremely versatile, With speeds from 5,000 to
30,000 rpm and more than 150 specially designed buts, it'll
carve wood, shape plastic, grind metal, polish delicate silver,
or handle most any job. Look [or our book 175 + USES in
specially marked Moto-Tool packages where power tools are
sold. Or write; Dremel, Dept. PM, PO. Box 1468, Racine, W1
53406-1468 for a [ree copy.

DREMEL NMOTC-rooL
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DETROIT SPY REPORT

BY JIM DUNNE, Detroit Editor

Taurus, 1996

® Ford plans a major re-
styling of its Taurus line
in two years. The top-
gelling midsize sedan will
feature new sheetmetal and
4 revised engine lineup. Ex-
terior styling highlights a

lower hoodline, sharper wind-
shield angle and a 6-window green-
house, Prototypes of the new car hint
that styling changes will not be ex-
treme, but the new car will present
a departure from today's Taurus, A
4-door sedan and a station wagon
will continue as body choices. This
photo of a prototype shows unusual
boxes around the door handles. The
design is probably a temporary fix
that will not be seen on the produc-
tion ears. Some observers suggest
that the boxes extend out to the new

here's another view and more in-
formation. Buick has dropped the
Riviera model for the 1994 model
year. But it's back with a vengeance
a8 a 1995 model, on sale in the spring
of "9, The new model is a sister de-
sign to the Olds Aurora, but will be
built as a 2-door coupe style instear
of & 4-door sedan. Under the hood,
buyers will have the option of
GM's normally aspi-
rated 3800 V&

Called the Mondeo overseas, Mystique and sister Contour have unigue styling In U5, trim.

surface of the doors, and were late
changes in the development program
made to adjust to stronger side-im-
pact protection.

Riviera, 1995
We showed you the first undisguized
shot of the 95 Riv last month, Now,

{the base engine) or the brawny 225-
hp supercharged edition. GM's
world-class 4TE0-E 4-speed automat-
ic is the only transmission available,
Major dimensions mimic those of the
Aurora, including a 113.8-in. wheel-
base, 62.5/62.6-in. front/rear track,
and an overall length of about 205 in,

Continental will get welcome transplant of front-drive version of 4.6-liter modular VB.

L

Four-wheel disc brakes with ABS,
dual airbags and traction control are
included as standard equipment on
the slick coupe, which will do battle
with the world's best,

Mercury Mystique, 1995
Ford designed a compact car for
markets in both the U5, and Europe.

Look for "?5 Riviera In late spring.

This year it introduced the Mondeo
overseas. Next vear, Ford will intro-
duce the Mercury Mystique and
Ford Contour to U.S. buvers, Mys-
tique is similar to the Mondeo in
body styling. Look for unique tail-
lights, front fascia, bumpers, hood
and grille. One bady style is planned,
# 4-door sedan. Contour and Mys-
tique will replace the Tempo and
Topaz next year. Engines will be a
standard 2.0-liter 16-valve Four and
two optional 2.5-liter 24-valve Vs,
Fuel economy is in the 30-mpg range
for both 5-speed manual and 4-speed
automatic transmissions,

Continental
Responding to the Cadillac North-
star challenge, Ford plans to put a
V& engine in the 1985 Lincoln Conti-
nental. The ear will eontinue with its
front=-drive layout, but a 4.6-liter sohe
V8 will replace the 5.8-liter V6 engine
as the standard powerplant. The en-
pine is the same one Ford uses in the
Lineoln Town Car, the Ford Crown
Vie and Thunderbird and the Mer-
cury Cougar and Grand Marguis.
The added power—210 horsepower

Ploase turn to page 92)
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OBJECTS IN Mll?l“?()_!? éR}E -
EXCEIJTIONAI-I.\' BREATHTAIKING

e

$ * The only views more breath- g suspension, and shifton-
# [] i L] = n s
taking than the ones you'll see in H’ « thefly fourwheel drive.
9 the mirrors of a Jeep Cherokee 2L Allara price that won't

Sport are the ones you'll see take your breath away.
— ' A through its windshield. For more information on
That’s because Cherokee Jeep Cherokee Sport, please call
Sport is engineered to 1800-JEEP-EAGLE. It will definitely
take you far beyond give you something to reflect on.
the usual sights. With a

190 horsepower 40 lire T here’s Only One Jeep!”.Sen.
: =3

engine, Quadra-Link* front A Division of the Chrysler Corporation

OFFICIAL SPONSOR OF THE a4 M 3 B 5o
LS. OLYMPIC TEAM 36 Usc 380 5% DPric




DETROIT SPY REPORT (Continued from page 0)

FLAT VISION (Uontinuod from page 39

versus 160 hp for the current V6—
will help Continental compete with
the upgraded 1994 Cadillac De Ville.

1995 Ford Windstar

Look out Chrysler, here comes
Ford's Sunday punch. And it's aimed
right at your minivan section. Ford will
officially unveil this new van—Wind-
star—as a 1995 model in mid-1994.
Windstar will offer front-wheel drive
and a lower floor than the Aerostar.
Its overall size will be larger than the
standard Chrysler minivan—about
the same size as the Aerostar. Under
the hood will be a

Windstar minivan s based on Taurus front-drive platform.

complete Taurus
drivetrain, That
includes V& en-
gines up to 3.8-
liter displacement
and a 4-speed
automatic trans- |
mission. Airbags S
for both the front |
passenger and
driver will be =
standard, while &
built-in  child &8
safety seats for &
the rear will be ®

options.

Mazda Cougar?
Yes, it's being planned. Ford is look-
ing at a way to build the Cougar on a
Mazda platform, and design the
sporty coupe apart from Thunder-
bird. Under this proposal—which
sounds loonier the further it goes—
Thunderbird would also switeh to
frunt drive, and be built along with a
bprme front-drive Jaguar sedan at
hio assembly plant. Benefits in-
clude a boost to Mazda (which Ford
partly owns) and the introduection of
a low-cost Jaguar (which Ford also
owns). All the plans are a possibility

for the 1998 model year,

Dodge Suburban

It's not in the works, but Chryzler
officials say they'd like to have a Sub-
urban-type vehicle that would be
built off the new Ram pickup body.
But the market for such a vehicle is
not large enough to pay off for

Ford borrows Dodge styling for ‘95 F-trucks.

Chrysler. Chevrolet and
GMC sell about 80,000
Suburbans a year now.,
sl With Ford eted to in-
g troduce a Suburban-type
vehicle in a couple of
years, the market will be
split, That leaves little
room for a profitable
8 third name—Ilike a Ram
derivative. However, look
for Chrysler to give the
green light to a new Ram-
charger—one hased on the Ram
pickup—within two years.

F-Series, 1995
Ford will take a cue from Dodge's
macho Ram pickup styling in design-
ing its new F-series line. The 1995
Ford full-size ltiru:]:k will f?nture aE
aggressive grille design, along wit
front fenders that blend back into
the doors. The F-series will also have
dual airbags. Chrysler officials be-
lieve that the styling of the Ram
pickup—lower fenders, thrusting
grﬂle, larger cab—will be imitated
. by Ford and
Chevrolet. First
sightings of
Ford's 1995 gm‘
totypes confirm
that estimate.

s Electric
Trick?

That's the way
tllmie electric cmt: is
shaping up for
Calﬂ'urgninF Be-
ginning in 1998,
at least 2% of the
cars sold in that
state must emit
“zero emissions.” Basically, that
means electric ears. Today, you ean't
get the automakers to admit that
they will have a ear to fill that bill.
Selling electrics in those numbers—
2% means at least 20,000 cars each
year—is not thought to be possible.
Automakers are hoping that hy-
brids—vehicles that use a combina-
tion of batteries and some other pow-
er source—will be acceptable, even
though they are not zero-emission
vehicles.

Exporter Extraordinaire

What distinction does Honda hold in
the 11.S. manufacturing community?
Among U.S. ear builders, Honda ex-
ports the greatest number of cars
overseas. Yes, more than Ford,
Chrysler or GM. From ite Ohio as-
sembly plants, Honda exported
75,000 cars to overseas buyers last
yvear, 40,000 Accords and 35,000
Civies. Win a bet on this one. ™

9

Among other things, the space-con-
suming magnetic focusing electrodes
found in the funnel of an electron gun
are replaced by the flat, electrostatie
deflection plates. Ditto for the shad-
ow-mask. It's not necezsary, becanse
there’s no spray- shuuhn§ beam that
might not hit its target. In any case,
the use of discrete eathode-phosphor
cells and specific electrostatic deflec-
tors means that the beams shoot
point-blank at their target phosphors.

The result is clear, s images at
every point on the sereen—not just
the middle where an electron gun is
most accurate,

Here it helps to think of a flash-
light beam. When focused straight-
ahead at a surface, the lighted spot is
round. When aimed from an angle, an
oval pattern appears on the surface.

With no shadow-mask that can

from the heat of electron bom-
bardment and misdirect the beams,
there won't be any blooming distor-
tion in the corners—blooming being
g green or purple coloration.

Also, since there's no need for a
mask or the opaque grout between
color phosphors, you won't see that
grid-like mosaie-tile pattern in your
g:ctum Images are smoother, more

Im-like.

Something this good can't be all
good, and Flat Vision has its draw-
backs, too.

For one thing, this 13-incher eats
up 85 watts—some 15 to 20 watts
more than conventional CRTs of the
same size, This includes the tuner
and amplifiers for its 4-speaker
stereo. Matsushita says power con-
sumption will come down as the
design is refined—and we've been
around electronies long enough to
know that this is likely.

Additionally, this television might
be flat, but vou'll need a fat wallet to
buy one,

At today’s exchange rate, the price
is $2880 in Japan. Not to mention the
usual 36% import tariff added to the
U.S. sticker if U.S. Customs classi-
fies it as a conventional CRT rather
than a umclue product (for the
record, there's no tariff on LCDs as
there's no 1.8, industry to protect),

Matsushita says that price will
drop dramatieally onee full-seale
production begins and economies of
scale kick in (only 1000 will be made
over the next year). Over the short-
term, that “volume-efficiency” sav-
ings will be accounted for by market-
ing Flat Vision for computer
monitors, where price is less of an
objection than in thL light-and-play
TV business. Slim TV/VCR combina-
tions and midsize wall-hanging TVs
are other applications. Py
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Give your family a gift theyll really appreciate:
“w# A lifetime of health, 559

In just minutes a day, M Take weight off.
NordicTrack gives them Our vigorous total-body workout
burns incredible amounts of calories —
a healthier life. S ; :
: p to 1,100 per hour according

Give your family the best way o t randicl
improve their health and fitness, el
The efficient NordicTrack W And help keep

workout akes as few as
20 minutes, 3 times a week
to control weight, build
cardiovascular fitness,
reduce stress, strengthen
and tone the entire body.
A NordicTrack® exerciser
is the gift that gives

your family a better

life — wives, hushands,
brothers, sisters and

NordicTrack burns up o
36% more fat than with
exercise hikes — and
more than stairstepping
or jogging. Regular

workouts with

NordicTrack can make
the difference. In fact,
research shows that 8 in
10 people who bought a

HI".II'[I’]PEIT‘EHT.S Alike. NordicTrack 1o lose .
weight lost an average ol
Give them 17 pounds. And after one
“The World’s Best vear, they still kept it off!
Aerobic Exerciser®” B Protect them from stress.
Health experts call cross-country skiing By quickly building cardiovascular
the world's best aerobic workout, NordicTrack fitness, NordicTrack will help reduce

stress felt at home or work. And
help them handle stress when it
ums up.

B Tone their total body.
NordicTrack tanes all the body's major
muscle groups. Simply set the adjustable
resistance to help firm and shape the legs,
arms, chest, back, buttocks and stomach.

simulates that workout with a smooth total-body
motion no other exerciser can match. It's as
easy as walking,

Our patented flywbeel and one-way
clutch system offers a workout that won't
jar the back, strain the knees or stress the
ankles. As soon as they stant exercising,
they'll feel the NordicTrack difference.

lt'ﬁ 'ﬂ?ﬁ ﬂle’?’“f';‘? Discover the gift that over
ordicTrack is one gift that won't million

collect dust. Recent studies show that 1.5 people bave
even after five years, 7 in 10 owners received — a life-enriching
use their NordicTrack an average of three o NordicTrack workout.

times a week for over 20 minutes. Call now:
Call NordicTrack today 1-800-441-7891 575
- p 2 —— o e o e
FRTIRAEEERF R MR Y FREE Information
iMﬂ]{ fﬂ-bﬂﬂlﬂ' ﬂ"fﬂl? O Please send me a FREE brochure
0 Also a FREE VHS videotape
I Name Phone | 1
ordicjrack |-
A CML :’;‘ampany l City Seate fip
We're Changing the Shape of America”™ L Semdl o NordicTrack, Depe. 27513, 104 Peavey Boad, Chaska, MN 55118.255



SCIENCE

® Only two people can grant you
access to Arzamas-16: Russia's
Minister of Atomic Energy or Boris
Yeltsin himself. After all, this doubly
fenced secret ecity, nestled in pic-
turesque woodlands about 180 miles
east of Moscow, remains Russia's
E imary nuclear-weapons design
baratory.

So it speaks to the new ease be-
tween Russia and Ameriea that top

hysicists from Arzamas-16 are col-
aborating, for the first time ever,
with their counterparts from Los
Alamos National Laboratory. And
it's a tribute to Arzamas-16's long-
shrouded seientific knowhow that the
Americans are raving about the
Russian machine at the focus of the
joint research.

The device is called a dise electro-
magnetic generator, and it simply
blows away anything assembled in a
Western laboratory. What the gener-
ator does is dizzying physics: It spits
out—for a millionth of a second—
more wattage than the electrical gen-
erating capacity of the entire planet,
Physicists measure this kind of pulse
in megajoules, energy units usually
reserved for nuclear explosions.

"We couldn't duplicate it,” admits
Stephen Younger, program director
for high-energy-density physies at
CLIRRENT FEED

FROM PRE-
AMPLIRER

DETONATOR

RUSSIA'S CROWN JOULES

BY GREGORY T. POPE, Contributing Editor

Los Alamos, “but we can
appreciate the beauty of
the seience and technology
they're doing.”

Russia, says Younger,
has been the superpower
of super-power gen-
erators since the
'50s. Back then,
Russian phys-
icist Andrei
Sakharov—
Nobel Prize
winner, dissi-
dent and patron
saint of Arzamas-16—seized on the
idea of using high explosives to
compress and intensify a magnetic
field. Initially, he envisioned a pure
fusion weapon. The magnetic field
would lend thermal insulation to a
hydrogen plasma, while the plasma
was heated to trigger a thermo-
nuclear reaction.

Bakharov assigned a team of
physicists to work on it, and although
the weapon never came to be, he be-
came intrigued with the thought of
harnessing ultrahigh magnetie fields
for physics researe li;n “And with such
a concentration of talent,”" says
Younger, “they were able to develop
the technology to a superb state of
perfection.”

During the 1960s and "T0s, Los
Alamos pursued its own explosively
driven pulsed-power generator,
using a technique ]Eiunmared by shock
physicist Max Fowler. Today, a
third-generation device, dubbed
Procyon, is in operation.

Inside Procyon, an electrical coil
spirals about a metal eylinder packed
with explosives. A bank of capacitors
sends a current around the coil, cre-
ating a magnetic field between the
eylinder and the coil. Then the explo-
sives po off. The eylinder swells out
suddenly and the magnetic field is
compressed, greatly amplifying the
current, which then sglams into some
experimental target. Among other

EXPLOSIVE DISC

COPPER-LINED
CAVITY

P |

. hru‘u W W

94

O ALAMTY MHOTO

=

P ILLLISTRATICNG BY PALL DHMARE

Max Fowler examines pulsed-power generator from Arzamas-16 (top). At the heart of the Russian technology is disc electromagnetic |
generator (above). Explosives go off to squash cavities, compressing magnetic field to release huge flux (red) and current |blue).

POPULAR MECHANICS ® DECEMBEER 1993



applications, Procyon is used to simu-
late some of the conditions that occur
in a nuclear explosion.

But when Fowler, Younger and
colleagues Bob Reinovsky and Irv
Lindemuth visited Arzamas-16 in
June 1992, they realized how far
ahead the Russians had forged. In
the Russian apparatus, the coil-based
generator serves merely as a pre-
amplifier for the main dise generator,

The current from the pre-amplifier
—a good 6 million amps—sets up a
potent magnetic field in a series of
copper-lined eavities separated by
dises of explogives, When the dises
detonate, the cavities collapse, aﬁain
compressing the magnetic field to
pump out & monster current carrying
up to 200 million amps,

Megajoule megajolts spark all
sorts of possibilities for high-energy-
density physics. Last September, in
Russia, the Loz Alamos and Arza-
mas-16 physicists conducted experi-
ments that probed the output of the
Russian generator with precision
American diagnostic equipment.

Meanwhile, four smaller genera-
tors recently shipped to Los Alamos
will inflict ultrahigh magnetic fields
on the new high-temperature super-
conducting materials. The reason:
Magnetie fields tend to deform the
very structure of matter, bending the
orbits of electrons that circle atomic
nuelei. The Los Alamos physicists
aim to distort the superconductor's
atomie structure until the material
no longer carries current without re-
gistance. These magnetic-field exper-
iments will allow the researchers to
test various theories that aceount for
the still-mysterious mechanisms of
superconducting,

ext year, the physicists plan to
replicate the conditions found at the
cores of gas-giant planets, such as
Jupiter, using power pulses to com-
press a sample of hydrogen or helium.

Also targeted for investigation is
Sahkarov's original fusion concept,
which the Russians have continued to
develop with an eye to power penera-
tion. This approach, known as mag-
netized-target fusion, combines
aspects of the two fusion- r tech-
niques pursued in the West. Like
inertial-confinement fusion, magne-
tized-target fusion features a fuel
pellet that is made to implode, erush-
ing and heating itself to fusion condi-
tions. The difference: In magnetized-
target fusion, the fuel is already
heated to form a plasma—and swad-
dled with a magnetic field to keep it
hot—by the time it implodes.

Ironically, while the Russians have
championed the concept, the closest
anyone has come to fusion this way

was at Sandia National Laboratories
in 1979, when physicists directed
electron beams at magnetized glass
spheres full of deuterium-based
plasma. The Russians have followed
a different tack, using explosives to
generate a powerful magnetic field,
an approach that doesn't demand im-
mense jolts of energy in the form of
beams or heat. In addition, says
Younger, “Not having to invest in
mammoth machines, which you're
then stuck with, is an advantage.”
It's no secret that ultrahigh elec-
tromagnetic pulses have military ap-
plications as well, especially as a

means to short out an adversary’'s
electronics systems, The Los Alamos/
Arzamas-16 collaboration, however,
bears no such overtones.

Instead, it's designed to fuse scien-
tific relations while defusing ten-
gions. Unspoken, meanwhile, is the
wish to keep Russia’s weapons-de-
sign talent pool—somewhat idled by
the Cold War's end—from drifting
into unsavory employment else-
where. If measured by the science
that emerges, the joint venture be-
tween the two nuclear-weapons labs
may prove ag important as any pact
between the two governments. P
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backpain?
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It's time you learned about the
BACKTECH™ 2000 back machine,
The BACKTECH™ 2000 back
machine has proven safe and
effective in more than five vears of
clinical use by doctors,
) physical therapists
and chiropractors,
#~  Bestof all, it lots
Vil EXpeTience
pain relief in

thi comifort
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of your
own homee,
How it works.

Massage — Soft rollers gently
MASSAEE your muscles to increase
circulation and reduce tension,
Stretehing — Muscles and
ligaments are passively stretched,
increasing flexibility and reducing
back and neck pain.

Traction — Increases mobility
and removes pressure from discs,
reducing back and neck pain

Call now fora

FREE report and video.
To find out more, send
for a free brochure and
video that demonstrate how
the remarkable BACKTECH
2000 back machine could help
you live without pain. You'll
also receive a free report on the
findings of several L'.hﬂil."ﬂ] studies

Call for FREE
Information and Video

Call 1-800-433-5599
O il fo: - Back Technologies, Inc

2525 Wiest Casino Road
Evervit, WA 9524
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BERLIN DIARY: LASER TV
AND OTHER ART OBJECTS

BY FRANK VIZARD, Electronics Editor

® The Wall has been down for a
number of years now but Berlin is
still a city where the East and the
West parts are getting to know each
other. Taxi drivers from the West
routinely get lost when they cross over
to the East, mostly because street
names change frequently, depending
on loeal political eurrents. West
Berliners stroll down the Unter Den
Linden, the East's tree-lined main
boulevard, with wide eyes, rediscov-
ering their own eity. Those from the
East do the same walking down the

buted its new Snap! cameorder in
Berlin. Listing for $1200, Snap! fea-
tures a 3-in. color LCD display that
works as a viewfinder. It's alzo very
light—weighing just 1.4 pounds—
&Ed sma.]l—g-meg.suring 1331: than
4 x 6 in. in size,

As a European showcase,
though, Funkausstellung is
interesting becanse of its em-
phasis on design. European compa-
nies tend to bring an artistie touch to
product design that's rarely emulat-
ed elsewhere. The Philips exhibit, in
fact, was almost completely

dedicated to a display of
electronic art. Perhaps the
most dramatic piece was a
large work called Turtle by
Nam June Paik of South
Korea. The turtle is actual-

LIGHT
SOURCE

ly 166 TV monitors display-
ing a variety of images, and
is meant to be a commen-
tary on how television has
replaced the tortoise of the

Schneider transmits a TV signal via a laser beam.

Kurfurstendamm in the West.

Berlin is also a city where the East-
ern and Western ends of the electron-
ies industry meet every two years at
a show called Funkausstellung, an
event that attracts about 450,000 visi-
tors. Companies like Sony and Pana-
sonic exhibit alongside European
giants like Thomson and Philips. And
while you'd expeet major product
introductions from the Europeans,
even the Japanese use the show to
break news. Sony, for example, de-

Sony’'s new lightweight Snapl camcorder.

ancient Chinese as a medi-
tation device. The
Chinese used to di-
vine the future—
apparently with
limited suceess

—by meditating upon the
eracks in a tortoise’s shell. For
modern man, the television has a
similar function.

As applied to actual products, the
artistic touch can be seen in products
like a compact-disc player called the
Oyster—the lid opens like a shell to
reveal the musical pearl inside.
Here's something for playing old
Blue Oyster Cult tunes.

Hartmann Design, meanwhile, of-
fers an array of differently designed
speakers, one of which hangs suspend-
ed in midair like a giant teardrop.

Desipn even enters into the think-

b

A CD player for the Blue Oyster Cult.

ing of larger companies in ways
not commonly seen in the United
States, Philips, for instance, showed
a 21-in. TV called Sensuval with a
flat, round glass covering the actual
rectangular screen,

Of course, there was substance
and not just style on display. Tech-
nically, the most interesting devel-
opment came from Schneider, a

German television maker.
Schneider demonstrated a
prototype of a laser TV projection
system it says is three years away.
The red, green and blue picture ele-
ments are actually transmitted to the
screen via a laser beam. The laser
beam pagses through an array of
mirrors and optical filters to produce
the large palette of colors required
for pieture reproduction.
Schneider says a laser TV system
has advantages over tube-style TVs,
particularly if you want a flat picture.

{Please furn to page 99)
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ELECTRONICS (Continued from page $i)

With electron-gun tube technology,
there is a risk of distortion at the
edges of the sereen due to the way
the electron beams hit the surface.
As picture tubes get wider, they also
tend to get deeper as part of the anti-
distortion effort. Tubes also tend to
get cambersomely large after awhile,
making the whole television too large
and heavy for most living rooms.

The precision of the laser beam
and its ahility to project on any size
flat surface makes the issue moot, says
Schneider. Distortion and color faults
are history. Picture brightness and
eontrast are enhanced. And while the
picture seen at the exhibit wasn't
perfect, the technology did work and
doubtlessly can be improved upon.

Schneider also notes that laser TV
iz environmentally friendly in that it
saves energy and doesn't require the
use of hazardous materials. This is-
sue is particularly important in Ger-
many, which this year adopted very
stringent environmental laws. TV
makers, for example, are required to
accept back for recycling all the TVs
they sell. Schneider and other Euro-
pean electronics manufacturers are
making products that are totally re-
eyelable as a resuit.

Two other items of note: Amstrad
of England bowed a personal digital
assistant with software from Texas
Instruments that makes it very dif-
ferent from Apple’'s Newton (see
*Personal Communicators,” page 47).

And Panasonic showed its Area
Bank radios that are about the size of
a credit card and are preprogram-
med with 14 radio stations for 15
cities. Just push the button for the
eity vou're visiting.

A Better VCR
Although mueh of the talk in video
concerns future applications, such as
digital processing and high-defini-
tion, there’s still room for improve-
ment in the analog technology now
used in home VCRs and family cam-
corders. Panasonic recently did some
tinkering with the '%-in. VHS format,
and though it’s hard to see what's un-
der the hood, the results are visible
on your TV sereen.

Several VCRs and eameorders in
the company’s current line employ

playbAck spectrum
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technology that until now has been
an exclusive feature of meeasinna]
and broadeast gear. It's the Dyn-
Amorphous recording head, and its
visible benefit is a clearer picture
with richer color than you're used to
seeing from home video.

In video recording, two or more
heads on a rotating drum transfer
video signals to the magnetic record-
ing tape. The electrical voltage from
the heads alters the magnetic field of
the tape to create the recording. The
ﬁmcesa is reversed for playback: The

eads detect the altered magnetic
pattern on the tape, convert it to
video frequencies and amplify it for
viewing on TV,

Usually, the video heads used in
home gear are solid blocks of ferrite,
an iron-base metal. But Panasonic's
DynAmorphous heads have a ribbon-
like arrangement of alloys, and eon-
tain no iron at all. Thin slices of alloys
are laminated in a sandwich-like
arrangement between nonmagnetic
ceramic materials.

The purpose of Panasonie’s non-
ferrite construction is to impart a
stronger signal to the magnetic tape
by reducing electrical noise—specifi-
cally, something called contact noise.

Video signals are always accompa-
nied by electrical noize but the
amount, or signal-to-noise ratio, de-
termines the clarity of the image. A
[Ji::ture with high levels of noise can
ook grainy or “*snowy” with washed-
out color. According to Panasonie,
most noise comes from contact be-
tween the video heads and the tape.
Heat and stress generated by regu-
lar ferrite heads eause fluctuations in
the video signal—noise. This iz am-
plified on its way to your TV, robbing
clarity and dulling color.

Because of its ceramic components
and amorphous, non-ferrite makeup,
the DynAmorphous head improves
the signal-to-noise ratio by a very
visible 1.5 decibels—some 12% bet-
ter than ferrite systems., A stronger
video signal can be recorded on the
tape in the first place, and less noise
is picked up on playback. New noise-
reduction circuits are applied too,
to enhance sharpness and maintain
saturated color.

—Stephen A. Booth

Amorphous Pro Head
P ck spectrum
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A less-noisy amorphous recording head ylelds a better VCR picture.
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PM HOTLINES

COMMUNICATE
WITH US

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

LETTERS

Your swritten letters are  always
welcome. Il we think your leter would
be interesting to other readers, we
might even print it in ow Leners
column (unless you request that it not
be printed). Our editors are listed Dy
depanment on the masthead printed
in the front of the magazine next o
Editor's Notes. Qur address is 224 W.
57th Sweet, New York, NY 10019,

FAX MACHINE

You can fax written mail 1o us if you
have access (o a fax machine. Our fax
number is [212] 586-5562, and is avail-
able 24 hours a day.

ELECTRONIC MAIL

You can call the PM computer ary
day between & pm and 8 am |only]
Eastern time. The number is [212] 582-
8369 Once you're on line, you ¢an
leave messages for specific editors, ar
direct inquines and comments (o 4
specific department. The department
bulietin board also allows you 0 share
your thaughts with other readers whao
call in.

MNew users get an identfication
number and passwaord that allow you
o access the system. Simply set your
communications software to 8 bits, no
parity and one stop bit [8-N-1], and set
the baud at 300 or 1200. Please re-
member that we are not a profession-
ally staffed, fully operational bulietin
board. We're simply trying to make it
easier for you o communicate with us.
50 please bear with us if it takes awhile
L0 2NSWET your message.

READER SERVICE BUREAU

Our Reader Senvice Bureau is opera-
tional five days a week during regular
business hours. The phone number is
1212) 649-3127. Please call our Reader
senvice Bureaw, nor owr editars, for in-
formation on back issues, reprints of
articles, subscription inguinies and so
on. [t will save us all tme.

HOTLINE PHONE NUMBERS

Unfortunately, our Hotline Phone
Service is temporanby discontinued.
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RUBICON RULES

BY JOE SKORUPA, Boating/Outdoors Editor

®0Ona Plane to Denver a passenger
notices I'm rendm‘g a 4x4 magazine,
“] like 4-wheeling,” he says, “but the
trails in New Jersey aren't like the
ones in that magazine, or like the great
ones in the West, from what I hear.”

We talked all the way to Denver,
but I didn't have the heart to tell him
that my ultimate destination was
Reno, and from there 1 was headed
to the Rubicon Trail, the mother of
all 4x4 trails. I didn't tell him becanse
I knew exactly how he felt. No mat-
ter where you are, there's always a
trail you've heard is better.

For the past 10 years, no matter
where I've been, be it the Great
Divide in Colorado, the Four Corners
in the desert Southwest or the red-
rock monuments of Arizona—some-
one always says: “This is great, but
have you been to the Rubicon Trail?”

So, when Goodyear invited me to
drive the Rubicon this summer using
its new Wrangler GS-A on/off-high-
way tires, 1 jumped at the chance.

Located high in the Sierra Moun-
tains north of Yosemite National
Park in California is a rustic villa
called Georgetown. It's just a couple
of miles from Sutter's Mill, where
gold was struck in 1848,

But gold isn't Georgetown's claim
to fame. The town is notable for be-

ing the starting point for the Jeep
and Jeepers Jamborees (Goodyear is
the official tire). These annual 4x4
events run from Georgetown to Lake
Tahoe through a high-mountain
meadow that's been attracting
tourists for 100 years, The route,
which was originally established af-
ter the Civil War as a link between
Carson City, Nevada, and Sacramen-
to, California, is known as the Rubi-
con Trail.

I was in a 3-Jeep contingent that

included several Jamboree veterans.
We departed at dawn to get a head
start on the main convoy. After dri-
ving about an hour on blacktop and
unpaved logging roads, we arrived at
Wentworth Springs. From here, 1
began my lesson in the Rubicon
Rules, They are as follows:
1. Rocks are your friends. The Rubi-
eon Trail is basieally a boulder field,
80 being on good terms with rocks is
an act of self-defense. Scan the trail
for big rocks, and then aim the
wheels right for them. Make sure you
hit them directly, and you'll be using
them to your advantage. By driving
over big rocks you'll raise your axle,
transfer case and differential out of
harm's way. Also, you won't get high
centered or pinch the sidewalls of
your tires.

2. Slow never felt
so exciting. In a
ay, driving the
; Rubicon is a little
=1 like slow-motion
§ racing. You're
sweating bullets
and put every-
thing you've got
into nonstop ma-
neuvering. You're
touching the
pulsing the braia&:.
feathering the
cluteh, steering
with precision, get-
t.mi1 serious air
with the wheels,
o and all the while
you're going no
faster than a tur-
tle. It took us
. about 6 hours to
- drive from the trail
e head to Rubicon

e | Springs, a distance

of 9 miles. Basically, the drill is to
shift into low-range 4wd, and let the
Jeep walk in idle, If you have a manu-
al transmission, stay off the clutch as
much as possible. If you don't, you'll
quickly burn it out.
3. Jeep is the real thing. You don't
have to drive a Jee in the Jeepers
Jamboree, but you'll probably wish
you did. Jeeps, eap&mﬁly CYs, CJ-5s
and CJ-Ts, are excellent rock creep-
ers because of their tall suspensions
and short wheelbases,

The only other vehicles allowed
are Toyota Land Cruisers and Land
Rovers. (All vehicles must have roll-
bars.) The deciding factors are high
ground clearance and raised body
components,

Even if you are crazy enough to
bring an unsuitable vehicle (and in
the early years some people did), the
Jamboree organizers won't let you
use it, Fiukup trucks would work, ex-
{:eﬁt for their long wheelbases and

ght rear ends.

My particular trip wasn't a Jeep-
ers Jamboree, but a Jeep Jamboree,
a distinetion that means only Jee
are allowed. All I saw were C-m
Jeeps and a few old Seramblers, n.nd
they did just fine.

4. Four-wheelers bond in strange
ways. They wear funny hats, for ex-

100
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ample, and fly grand pianos into the
woods by helicopter. Keep in mind
that the pu of a Jamboree ian't
a macho challenge, the purpose is to
have fun. And each person who at-
tended the event did his or her best
to piteh in, all 400 of them.

While some might complain about
heading out into the great outdoors
with a battalion-size contingent of 4-
wheelers, the truth is that there are
certain advantages to this. For exam-
ple, the registration fee entitles you
to eight cooked meals over two
nights and three days. Plus, there's a
cash bar (drinking aleohol is prohibit-
ed on the trail itself), an ice-cream
stand, a poured-concrete dance floor
and two country bands that play
under the stars.

b. Bring a super-soaker. The Rubi-
con River runs through the campsite
area and forms a series of swimming
holes. However, since the campeite is
located at an elevation of 6000 fi., the
water is as cold as a frozen margari-
ta. Still, that doesn't stop anyone
from diving in. So, be sure to bring a
bathing suit, a towel and a high-pow-
ered water weapon. Forewarned is
fore armed.

6. Be prepared for carnage. Most
serious 4-wheelers are eareful dri-
vers and good mechanics, but the
Rubicon is the mother of all 4x4
trails. The least you can expect is a
few small dents. Some of the easiest-
to-fix earnage I encountered were
flat tires, fouled air filters and bro-
ken spring shackles, spindles and
wheel hubs. Other problems were a
hit more difficult for field repairs,
such as sheered radiators, snapped
tie rods and busted frames. For this
kind of damage, a complete garage
with nine mechanies is set up at camp

to make sure every vehicle gets out
on its own puwer
7. Everybody’s doing it. Who's the
typical Rubicon Jamboree attendee!
They're young couples and older cou-
ples, female friends and male bud-
dies, families and kids, hikers and
swimmers, stargazers and dancers,
early risers and late revelers, gre-
garious carousers and independent-
minded campers who go off quietly
by themselves. The only commaon
denominator is a love for the deep
backeountry. The beauty of the Jam-
boree events, begun in 1953, is that
they're extremely well organized and
accessible to a wide cross section of
people. To date, more than 25,000
vehicles and 82,000 people have
enf'n;,red a Jamboree event. For more
nformation, write Jeepers Jam-
boree, P.0. Box 1660, Georgetown,
CA 95634.
B. Tread Lightly. The ement
of the Jeep and Jeepers Jamborees,
notably organizer Mark Smith,
strongly supports the Tread Lightly
low-impact program. As part of its
stewardship, the Jamboree man-
ement maintaing the wild integrity
of the Rubicon Trail by rigorously
policing the trail for litter and land
damage. Not only do the organizers
%-ive out litter bags to each vehicle,
ut they also collect the refuse at
trail's end.

So, I've finally driven the country's
most celebrated 4x4 trail. No flats.
No dents. Mo breakdowns. However,
as | was walking through the cam
site one night, 1 overheard this
conversation: “This is really great,
but have you ever driven the slick-
rock trail near M:}ah" It's spectacu-
lar and super tough.” Some prmpie
are never satisfied.

@The goal of avery Rubicon Trail driver
is to get his or her vehicle to Lake Tahoe
in one plece and with as few denis as
possible. This can't be done with a stock
4x4, even a stock Jeep. Serious Rubicon
drivars virtually rebuild their vehicles from
the ground up. One such vehicle is
owned by Kelly and Christine Swanson,
of Santa Clara, Calilomia. Their vehicle is
a Jeep CJ-T thal took two years to whip
into shape. Hera's how thay did it.

The first thing was to buy a used Jeap
that was primarily used on the sireet as
opposed to off-road. The Swanson's
model is an "84 CJ-7 with a 258cc inline
Sin engine and a manual transmission. A
limited-slip differantial was added to the
front and a locking differential to the rear.
The Swansons weare tempted to drop in a
Ford T18 transmission, but since their
model was already a manual they decid-
ed to simply change the gearing in the dil-
tarential to provide a super-low First gear.

The Ultimate Rubicon Trail Runner

Thirty-three-inch tires were added.
Ahtermarke! wheel hubs and axles were
installed for strength. To improve structur-
al integrity, steel plates and bars were
welded to the frame. Then, the frame was
raised 2'2 in. by a lifting suspension and
12 in. by the addition of beefier shackles
and shackle mounts. Heavy-duty shocks
wera installed. To provide undercarriage
prodection, skid plates were added for the
U bolts and the transfer case. Angle iron
was added for the rocker panels.

Slock bumpers were replaced by ube-
steal bars. On tha front, & winch mount
was added. Tow hooks were bolted to the
front and rear bumper mounts, and an
8000-pound capacity winch was Installed.
What else? The following: a reusable air
filter, diamond-plate rear corners. &
heavy-duty steering stabilizer, a full roll
cage, a 4-point safety harmess and too
many others to list. How much did it all
cost? Don't ask, —J.5
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MOTORSPORTS

BATTLE FOR THE BRONZE

BY JEREMY SHAW

@ Az our December issue went to

press, the gold and silver positions in
the "93 PPG IndyCar World Series
had been settled. But with one race
left on the schedule, Team PM's Raul
Boesel was still in contention for
third place in the final standings.
Britain's Nigel Mansell elinched

of my time.” The lengthy stop rele-
gated Boesel to a ninth-place finish.

Boezel's teammate Jimmy Vasser
also drove well in Jim Hayhoe's
Kodalux/STP Lola/Ford, keeping his
vear-old car in the top 10 during
muost of the early gpoing.

It was an awful weekend for Seott

Jimmy Vasser drove well in 1-year-old Lola/Ford chassis.

the PPG Cup by winning brilliantly
at Nazareth Speedway, in Pennsyl-
vania, It was his fourth straight oval-
track victorv—amazing for a driver
who hadn't 50 much as seen an oval
track before this season.

While Mansell was busy locking up
the title, '93 Indy 500 champ Emer-
son Fittipaldi clinched second, leav-
ing third place a4 battle among Boe-
gel, Canadian-flash Panl Tracy and
2 season champion Bobby Hahal.

Although he continued to be one of
the very few who could compete with
the leading Penske and Newman-
Haas teams, small mishaps kept Boe-
sel from taking control of third place
in the standings. He ran consistently
in the top five around Vancouver's
demanding street eireuit, keeping his
Dick Simon Duracell/’Mobil 1/Sadia
Lola/Ford-Cosworth XB in con-
tention until the second pitstop.

“We killed the engine,” Boesel
admits. “My car was hanging in
there, We had a slight problem with
the brakes, but the ear was very good
in Turn 1. That's where [ made most

Bravton, the third
member of Team
PM. Qualifying
problems saw him
only 19th on the
grid, and the race
lasted only to the
first turn, where the
Amway/ Northwest
Airlines Lola/Ford
was involved in a
multicar pileup.

Seenie Mid-Ohio was next for the
team, and once again Boesel was in
contention, this time for the early
lead of the race. Several times he
nosed up alongside Fittipaldi, but
couldn't quite make it past.

A pair of so-s80 pitstops took Boesel

ning as high as fifth before a stop-
and-go penalty for excessive pit-lane
speed dropped him to 10th—twao
places behind Brayton. Brayton, for
his part, had put on a very steady
run to his eighth-place finish after
starting 18th.

Pinched funding kept Vasser out
of the Nazareth round, and rain
washed out qualifying for evervone
else. Aceordingly, grid positions were
assigned on a basis of championship
points, and Boesel started third. He
was quickest in the Sunday morning
warmup, but in the race his car’s han-
dling quickly deteriorated and he fell
back for a ninth-place finish.

“It was looze,” he zaid later, “Bip
tme, We mude some changes and on
the last set of tires it was better. But
it was loose all day.”

Brayton wasn't happy with his
car’s handling, either. He van mid-
pack and finished 14th.

While both Boesel and Brayton
were disappointed with Nazareth re-
sults, both were also looking forward

After a dismal day at Vancouver, Scott Brayton finished in the top 10 at Mid-Ohio.

out of contention for the win, and he
eventually came home fourth, a scant
half-second out of third.

Vasser, meanwhile, posted another
fine effort, qualifying ninth and run-

102

to the Laguna Seca finale. Boesel, in
particular, had his eye on the final
points standings—the driver finish-
ing third will take home a check for
£300,000 from PPG Industries, ™™
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Don’t worry, everything’s cool
with the fuel lines.

e . e e
e A B S

With STP® Gas Treatment
everything's also cool with the
fuel injectors and the fuel in-
take system. Why would anyone
use plain old gas line antifreeze,
when STP Gas Treatment does
so much more?

Just add a bottle every time
you fill up to help remove

S|P) DRIVE A BETTER CAR

the water that causes gas line
freeze, to dissolve dirt that
can clog fuel injectors, and to
reduce intake valve deposits.
And then, relax this winter.

Mo matter how frosty it gets
on the outside, you can be
confident everything's cool

on the inside.
HEST
BRANDE,
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MOTORSPORTS

PRIZE PRELUDE

BY TONY SWAN, Automotive Editor

@ It doesn't seem long ago that we
launched our 1993 Sports Car Club
of Ameriea racing campaign, on a
rainy day at Willow Springs, Cali-
fornia. Nevertheless, the season has
sped to the finish line, and as this
is written, we're getting ready for the
national ehampionship runoffs at
Road Atlanta.

Whatever the result may be at
Road Atlanta, though, 1993 will go
into the PM record books as our best
club racing season ever. And as much
as we'd like to attribute our suceess
to careful maintenance, canny tire-
pressure settings and superior
driving, the truth is the car—a 93
Honda Prelude VTEC—had some-
thing to do with it. Okay, it had a lot
to do with it.

From our first hands-on en-
counter, we thought the Prelude
VTEC would be a contender. This
application of Honda's versatile
VTEC (for variable-valve timing and
lift electronie control) technology
transforms a mild-mannered 2.2-liter
dohe 16-valve Four into a veritable
tiger. The transformation oceurs at
about 5200 rpm, and the horsepower
curve begins to soar, topping out at
190 hp at T200 rpm. The rush that
goes with the onset of the VTEC ef-
feet is very much like a big shot of
turbo boost, which iz part of this car's
very high fun-to-drive quotient.

The other part—the part that
makes this car competitive against
its higher-horsepower opponents, the
Nigsan 300ZX and turbocharged
Mitsubishi Eclipse/Eagle Talon/Ply-
mouth Laser—is its chassis, Honda's

double-wishbone suspension system
shows to very good advantage here,
delivering exceptional handling. And
the brakes, augmented by Honda's
antilock feature, are simply out-
standing.

One other element that boosted
our effort after the early-season
races was the arrival of the updated
BFGoodrich Rl radial tire. En-
hanced by stiffer sidewalls, a revised
compound and a new asymmetrie
tread pattern, the redesigned R1
trimmed more than 1 second from
our lap times and also exhibited im-
pr
of the keys to the success of
the new tire ig its built-in
ability to compensate
for camber changes, @
which helps to keep o
the outside front L
tire from rolling
under during i~y
hard cornering. SES=]
This is particu- Wlla
larly important -
for a front-drive Ritn
Car, eVven one as -
sophisticated as
the Prelude.

wear characteristics. One

improved considerably.
When the regular-season
dust had settled at Willow
Springs on Labor Day week-
end, we wound up with six
wins in 10 starts, which was
good enough for the division-
al championship in S54A. In-
cluded in the tally were new
BSA racing lap records at

California’s Laguna Seca and
Sears Point Raceways.

We also ran a Prelude
VTEC—prepared by T.C.
Kline Racing—at the annu-
al Longest Day of Nelson
Ledges 24-hour race. Be-
gides your humble narrator,
the driving crew included Rich Cep-
pos, of Automobile magazine, SCCA
Pro Solo champions Stacy Reitmeir
and Bob Endicott and SCCA North-
east Division uhmn}yiﬂn Seg Quinones.

Here, too, the Prelude showed to
Eﬂod advantage against more power-

opposition. We ran as high as see-
ond place overall before a broken
halfshaft slowed us up.

This performance, combined with
the car's excellence in sprint races,
confirmed our preseason expecta-
tions and then some. Honda’s VTEC
svstem does an inspired job of ex-

ey
Ml ™
o T
aw

_i-l_p_pq‘ﬂu-ﬂn-. -

The first three PoruLar MecHancs/T.C. Kiine Honda Prelude VTEC was among the

races found us
playing catchup to well-developed
cars competing for the SCCA's
Southern Pacific Division champi-
onship in SSA. We seored two sec-
onds and a fourth, Then the new tires
came along, and we also got a better
idea of how to balance the car—via
tire pressures—for different tracks.
And from that point on, the results

front-runners at the 1993 Nelson Ledges 24-hour race.

tracting optimum horsepower from
limited displacement, giving this car
two distinet power modes without the
complications of turbocharging. And
the handling ranks with the best. It's
an easy car to drive quickly, right out
of the box, and unequivocally the
best-handling front-drive car in our
experience, ™
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The Only One of its Kind.

Introducing BEL 645STi

Undetectable Radar/Laser technology in one detector.

BEL-TRONICS is once again proven the technology leader by producing the only Super Wideband Ka Radar
and Laser detector that is also undetectable. BEL 6455Ti combines three technologies in one detector.

Undetectable
The press has called BEL “an engineering powerhouse, a powerhouse
that offers Shadow Technology™—proven undetectable to VG-2.

Super Wideband Ka
Don't be misled by other manufacturers’ Wideband Ka radar/laser
detectors. They don't detect Super Wideband Ka. BEL 645S5Ti detects
the entire 33.4 to 36.0 GHz allotted for police monitoring—including
the new MPH BEE 36A radar gun currently in use throughour the U.S.

Integrated Laser
The same laser technology rated “number-one” by Car and Driver mag-
azine is incorporated into BEL 6455Ti. This technology offers the best
in off-axis detection—the most common form of police monitoring and
a laser detector’s biggest challenge!

Complete protection for the professional driver

BEL 6455Ti is available today for $399.95. To order or for more infor-

mation on BELs other undetectable models, or for a dealer near you,
call us roday:

1-800-341-1401 USA  1-800-268-3994 Canada iy
BEL 'E

BEL-TRONICS LIMITED — /'

Leadership through Innovation and Technology sl

Profected wnder U5, and Fareign patonts Eveellopee

DE8455TI



COMPUTERS

MUSIC MANAGEMENT

BY MURRAY SLOVICK

® You've purchased a 6-ft.-high CD
storage tower that holds 200 dises,
and now you're feeling in command
of a burgeoning music collection.
Great. But just as an experiment, see
how long it takes to find and play, oh,
let's say, Kenny G's sultry saxophone
phrasing in Forever In Love.

If your collection is meticulously
organized, perhaps according to
artist and/or music type, and if you
remember that Forever In Love is
track two on the album Breathless,
the search might only take a few
minutes, Otherwise, trying to sort
through dozens, if not hundreds of
dises to find a particular selection
could prove more complicated than
listening enjoyment ought to be.

Fortunately, the people who de-
vote their professional lives to pro-

zine. All of the functions of the
CD changer z:ippear on the PC
gereen, including the player’s
T00-entry shuffle-play feature.

Even if your CD player
doesn’t have an RS-232 port,
“MoodMaker” can effectively
inventory, classify and manage
your entire CD collection.

You can ereate up to five eat-
egories based on a variety of
criteria. Music can be arranged
by artist, title, genre (rock,
classical, ete.), musie flavor
(heavy metal, dance tunes,

ete.) or by a personal rating
number (1 to 5). The
software then lets

you seleet from

one or more

categories,

Manage your CD collection by computer using Kenwood's DP-M7750 player.

dueing compact-dise gear and those
who do computer programming
sﬁent a little time together recently
thinking about how to use a PC to
better organize and play CD musie.

Computers can eontrol CDs basi-
cally because every CD has its own
digital identification code. PC soft-
ware, in turn, can be wsed to track
dizses and determine the number and
length of each track. Detailed infor-
mation, such as album titles and song
names, however, aren't recorded in
binary code, so you generally have to
enter this information yourself.

One of the most innovative pieces
of CD-related control software is
from Kenwood. Called “MoodMak-
er,” this is a database software pro-
gram working in the Windows envi-
ronment for the cataloguing and
control of dise eollections ranging from
230 into the thousands. Plugged into
Kenwood's own DP-MT7750 6-dise CD
changer, which features an RS-232
port, an on-sereen Windows icon con-
trols playback of a disc or disc maga-

A batch of other PC-based CD or-
ganizers require sound boards and
CD-ROM drives, which only ean be
used to play music discs on drives
with the appropriate audio decodin
eirenits. The most well-known PC
sound-board products are the Sound
Blaster line from Creative Labs.
Bound Blaster's Pro board features
a voice music synthesizer, a MIDI
adapter cable and sequencing soft-
ware. (MIDI iz a communications
standard that permits the ex-
change of data and music between
musical instruments and com-
puters.) Sound Blaster Pro
can provide full CD-quality
sound sampling—16 bits at
44.1 KHz=

“Music Box"” from Tran-
tor Systems (Fremont,
California) is a software
package that not only
allows you to set up a CD
database for preferred-track

sequence information, but provides a
home-stereo-like on-screen interface

for using CD-ROM drives to play
audic-only CDs,

The $39 software package dupli-
cates CD-player controls on screen,
with STOP, PLAY, PAUSE and SHUFFLE
controls, as well as programmable
track play. In fact, “Music Box" is
easier to set up than some CD players.

Omni Labs' “AudioMaster” pro-
vides an on-screen CD player and
jukebox for either the Windows or
DOS environment. Click the Windows
CD-player icon and a CD control
panel appears on sereen. All the CD
player’s functions are mimicked on
screen. If there is no disc in your
player, the CD tray on the screen
slides out from the player. When you
insert a dise, the tray slides back
in. PLAY, FORWARD and REVERSE

Qne hundred CDs are stored
on a carousel Inside this Sony player.
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functions are provided with the cur-
rent track and time appearing on the
CD player's display. SHUFFLE and
REPEAT play modes also are avail-
able. And if your CD drive is elee-
tronically eontrolled, pressing EJECT
will cause your player to eject the
disc. “AudioMaster” comes with a
joystick port, microphone inputs and
steren outputs.

“Animotion” (Birmingham, Ala-
bama) has a Windows 3.1-compatible
stereo interface that looks like a
dream audio system. The animated
drawer of the pictured CD player on
sereen opens when you elick on
EJECT. A scanning volume eontraol
and & host of on-screen functions al-
low vou to use the sound capabilities
of Windows 3.1 to turn your PC mon-
itor into a stereo control system.

“Animotion” also lets you add spe-
cial effects to musieal selections and
catalogue a music library, loading up
to 99 zelections at once.

The on-sereen “component rack”
stereo interface in Digivox's “Sound
Impression” (Palo Alto, California)
includes volume and balance settings
for all devices, a CD player to listen
to yvour favorite CDs while working
in other applications, a digital wave
file recorder/player and a sequencer
for MIDI applications.

MIDI users may be interested to
learn that JVC has developed a CD-
plus-MIDI medium in which regular
music signals and MIDI signals for
operating electronic instruments are
recorded on a single compact dise.

With CD plus MIDI, the musical
instrument can be controlled in syn-
chronization with the playback signal
of the musie, making possible a sort
of instrument karaoke, where you
play along with the recorded instru-
ments, rather than sing.

If you don't have a eomputer but
you do have a lot of discs and even
more disposable income, Sony's easy
to live with CDP-CK100 provides in-
stant electronic access to 100 CDs
stored internally on a carousel. An
automatic dise-loading system is
used, and a memory management
?stem lets you electronically title

ises in the player by one of 10 sub-
categories (Rock, Jazz, My Favorites,
ete.). By using a jog dial, you can lo-
cate and call up any disc in the play-
er. For infinite variety, a shuffle-play
funetion is available. Word from
Japan is the $1200 CDP-CK100 is the
first of a series of 100-disc Sony play-
ers, Subsequent models will offer
RS-232 ports for external computer
control, allowing software to take the
place of the pro ming electronics
and reducing the cost of these CD
jukeboxes to consumers. ™
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For & cataig of encommon gifts from the Lynchburg Hardware and General Stome. drap us @ ne

FOLKS IN Lynchburg, Tennessee, hold simple,

time-honored traditions dear.

We like getting together to prepare for the

holidays. And taking the time to do things
right. (Mr. Jack Daniel felc that way abou
his Tennessee Whiskey, just as all —
of us who make it today still do.) t
We hope your holidays are spent
in an enjoyable manner. And thart,
as family and friends gather, a sip
of Jack Daniel’s might be part

of your tradition.

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Tenmessee Whishey * 40-43% aloohal by vokeme (B0-86 prood) = Distiled snd Botked by
Jack Danied Destilbory, L Motiow, Proprietor, Route 1, Lynchburg (Pog 3611, Temnesses 37352
Pliced tn the Natkmal Regiseer of Huore Places by the Unieed Suenes Govermment.
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HOME VIDEO

BY JAMES K. WILLCOX

® Almost from the very
beginning, new technology
has been the horse that
videogame companies have
ridden to mass popularity.
Nintendo's NES system,
for example, was a demon-
strable 1umvemant over
Atari’s early 2600 unit, and
it left a whole new genera-
tion of finger-sore adoles-
cents in its wake, Similarly,
the advent of 16-bit sys-
tems in the early 1990s at-
tracted the next wave of
players with near-arcade-
quality action and graphics.

History may be about to
repeat itself. By the time
the new year rolls around
there's not only going to be
a new horse in the corral,
there'll be a few new ways
to ride the old one, too,

Since 8-bit systems
evolved into 16-bit systems, the
logic said that the next wave of
game machines would be 32-hit
gystems offering double the per-
formance of current game consoles.
With the introduction of a new 64-bit
system this fall, however, Atari Corp.
plans to leapfrog ahead to a device it
gays is four times as powerful as Nin-
tendo's and Sega's present systems.

Called the Jaguar, Atari's next-
generation system should sell for just
under $200, though the optional CD-

layer accessory—which is needed
or advanced games and to D[{:]lay audio
CDs—will ecost another $200.

For that $400, however, Atari says
you get the world's first 64-bit multi-
media entertainment system, which,
based on the system's architecture,
should be capable of impressive
videogame performance.

At the heart of the system is &
G4-hit Reduced Instruction Set
Computer (RISC) processor,
whi;;l : Ena;li:{'lg.s the system to

v make numerous, spe-
:?l?u types of ualculatim?;
This allows the system to
scale and rotate on-screen
sprites and polygons for real-
istic 3D effects and motion.
Because of the system's power,
shaded 3D polygons can be creat-
ed on the fly, meaning on-screen

FUTURE GAMES

characters and objects
can be rendered in real-time as the
game progresses, On-screen charac-
ters look more real and move more
realistically as a result.

Atari says Jaguar's added horse-
power also will allow it to “texture
map" graphies, a process by which
either realistic computer-generated
drawings or digitized photos can be
“wrapped” like cellophane around a
polygon, giving the object or charac-
ter a more lifelike appearance,

Jaguar will also
offer a pal-

¢’ Sega’s The Edge

16 (top] and SN's
programmable
contraller.

. Next spring, Sega is shipping a

ette of more than 16-mil-
lion colors. By comparison,
Nintendo's Super NES
has 32,768 colors available,
while Genesis offers 512.

Atari's optional CD-ROM
peripheral for Jagunar will
be a double-speed CD
drive, gpinning at twice the
speed of a standard CD
player, This allows the
Jaguar to transfer data
more quickly and reduces
the time it takes to access
game information.

In addition to playing
CD-ROM games and en-
tertainment titles, the CD
accessory will play conven-
tional audio compact dises,
CD-Graphies dises, which
are sometimes used for
karacke, and Kodak's new
Photo CDs,

Since sound is an impor-
tant component in multimedia
systems, Atari is using a digital
signal processing (DSP) chip to pro-
vide CD-quality stereo audio to re-
produce music soundtracks, sound-
effects and real voices. A built-in
32-bit expansion port will allow
Jaguar to [};E connected to cable and
telephone networks in the future.

Nintendo, meanwhile, plans to up
the numbers ante. The company
plans to market a 64-bit RISC-based
system for less than 3250 by late
1595, Dubbed “Praject Reality,” the
gystem is a joint effort with Sileon
Graphies, a maker of high-speed
workstations.

The Edge

virtual-reality accessory for
Genesis called Sega VR, essen-
tially a headset containing a
tracking device, a color dis-
lay and stereo headphones.
y strapping on the Sega VR
4 headset, you are plunged into
¢~ a“virtual” 360° gaming world
% in which action can—and does
—eome from all directions.
Sega VR will sell for approximate-
lv 5200, and at least four specially
desipned games—a shooter, a flying
game, a driving game and an action/
adventure title—will be availahle.
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Another Genesis accessory, called

The Edge 16, will allow Genesis play-
ers anywhere in the country to com-
ﬁ:te head-to-head via telephone
ines, Develﬂged by AT&T and PUF.
Magic, The Edge 16 is expected to
gell for between $100 and $150, de-
pending on the configuration,

Using The Edge 16, Genesis own-
ers not only will be able to compete
against each other, they'll be able to

to each other during the game.

he device, which adds an additional

128K of RAM to Genesis's main

memory, will have four slots for addi-

tional game-enhancement cards to

extend and customize games or to
store game information.

Flying Games
Thanks to a new project called the
Nintendo Gateway System, travelers
on airplanes and cruise ships or in
hotel rooms will now have access to
games and other services.

The Nintendo Gateway System is

wered by a Nintendo 16-bit Super

ES processor goosed with addition-
al eommunieations functions, allow-
ing the device to offer games, CD
audio, telephone, shopping and infor-
mational services.

Airplanes will feature a reduced-
size Super NES and an LCD tele-

Power Plug: Multiple actions, one stroke.

vision sereen built into the seatbacks.
Passengers can choose from 10 dif-
ferent SNES games, movies, audio
compact discs and telephone and
shopping services.

Expect to pay about $4 per hour
for these services. Games are avail-
able at any time, but movies are only
available at preset times since they
are provided by on-board Super VHS
or Hi8 VCRs, New games are loaded
onto an on-hoard hard drive at the
beginning of every flight.

The system is already operational
on one Northwest Airlines jet, and at
least 20 planes should be equipped by
the end of the year.

For hotels and eruise ships, the
system will act as a bedside controller
for movies and games, and it will
also provide information on room ac-

counts, restaurants, shopping and
recreational activities.

Better Controllers

As videogame technology advances,
the games are getting increasingly
complex, and they are requiring com-
plicated moves that are difficult for
the player to master.

To address this problem, several
companies, such as STD and Ascii,
now offer controllers that enable ape-
cial—and often complex—multiple
moves that can be triggered by a sin-
gle button.

Games like Capecom’s popular
“Street Fighter 11" require players
to push a number of different buttons
simultaneously every time they
want to perform a special move. By
using STD's SN Programpad or SG
Programpad controllers, once that
sequence is performed, it can be re-
peated anytime at the push of one but-
ton. Action sequences, variable slow-
motion funetions and independent
auto-fire features for shoot’'em-ups
appear on the LCD control panel.

Similarly, the Power Plug from
Tyeo Toys allows you to program up
to 20 complex moves and activate
them simultaneously with the touch
of one button. List price for 16-hit
machine controllers is about $40, MM

Christmas
Past

Christmas
Present

Christmas
Future

5

CALL TODAY

1-800-441-7830

Bt (1L }
or werite: NordicTrach, Dopt. I3 1
104 Paavey Boad, Chaska, NV 55315-2355 |
O Send mea FREE brochire 1
Q Also s FREE VHS videotape !

1
1
]
1
1
1
1
L}
| :
: Mame :
! Address ;
1 I
i |
| City i
vy | State Zi
GIvE THE GIFT OF SeE AND FEEL THE : .
STRENGTH THIS RESTORE YOUR STRENGTH  DIFFERENCE IN JUST } Telephone i
A i po
CHRISTMAS. AND ENERGY 12 WEEKS. | 30-Day In-Home Trial!
Your strength affects both your A NordicFlex Gold® strength Start strength iraining with H
energy level and your overall trainer is the fastest way o pul  NordicFlex Gold this holiday season | i mutju 853 h‘tﬁ:l'lrmln':’m
quality of life. Even with regular shape, tone and strength into  and you'll soon see dramatic results: L2222 T .
serobic workouts, strength training your muscles. No matter # Increased resistance to stress R R
is essential for: what your strength level # Better athletic performance
# Toning and shaping muscles or overall condition, our g Mg re strength
# Building strength faster palentec! isplcinetic # Higher energy level

resistance system
automatically adjusts
{0 yOur maximum
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you push, the more it
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SLry younger.
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PHOTOGRAPHY

® It's entirely possible that an entire
neration of family memories, in the
orm of still color pictures, may be
lost. While you may enjoy the black-
and-white pictures of your grandpar-
ents, and in some cases great-grand-
parents, that visual and emotional
connection may not be there for vour
children and your children's children.

Why? Because of the instability of
certain color photographic materals.
Is there a way to protect and pre-
serve those images? To find out, let's
first get to the root of the problem,
and then find ways to stem the de-
structive tide.

Color photographic images are
formed by dyes, which replace the
original light-sensitive silver in the
film during processing. As the notice
on the film box states, “Since color
dyes may change over time, this
product will not be replaced for, or
otherwise warranted against, any
change in color.” For some types of
color photographic materials, espe-
cially those manufactured in the ear-

SAVING OLD IMAGES

BY GEORGE SCHAUB

"-‘__ -

-

ly 19508 through the mid- to late-
1970z, this is a vast understatement.
Anyone who has collections of color
prints and films from that era knows
this to be true. Certain color dyes
that make up the print have faded or

P FOOS 8V DM COCHEAN

discolored and many Xrint& have be-

come hopeless eases, And, that disap-
pearing act doesn’'t stop—it contin-
ues until the image is gone,
Admittedly, color materials today
are more stable than those of the

Gl

e
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-

_
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The pool player (top right] fades after being In the sun for 30 days. From the 1950s:
Kodachrome (bottom left] holds true but Ektachrome [bottom right) does not.
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past—what we're generally talking
about here are those color pictures
made 10 to 15 years, or longer, ago.
However, even today’s color pictures
are subject to problems, and even
though they last longer, they have
nowhere near the lifespan of black-
and-white pictures, especially those
processed carefully and printed on
fiber-based papers.

There have been particularly noto-
rious cases of eolor photography's in-
stability. In a landmark book pub-
lished this vear (The Permanence
And Care Of Color Photographs, by
Henry Wilhelm, with Carol Brower,
Preservation Publishing Co.), re-
gearcher Henry Wilhelm relates the
tale of mall portrait photographers
who, throughout the 1970s and

Kodachrome's the way to go.

While the news from the re-
searchers and archivists is not en-
couraging, there are ways in which
precious family pictures can be pro-
tected. The first step is awareness—
know that images are fallible and
subject to deterioration. Once that is
aceepted, understand that the way in
which images are stored has a major
effect on their longevity. And finally,
given the above, be prepared to copy
old prints, and to make prints from
old negatives, every few years.

When should you begin to make
copies? It will depend upon the mate-
rial on which the original image had
been made. But a telltale sign is the
loss of color fidelity, or the fading of
certain parts of the image. Some ma-

early-1980s, photo-
graphed and sold
millions of por-
traits to families
throughout the
country. Accord-
ing to Wilhelm,
“All of the millions
Fft;:u; A hrtraita. s
m) that perio

have now faded to
an unsightly red
color, regardless
of whether they
were displaved
[hung on the wall]
or kept in the
dark [in albums or
drawers].”

While instabili-

terials will discol-
or toward magen-
ta, others toward
yellow. Once you
see a shift in ei-
ther direction, de-
cide whether the
image should bhe
salvaged, then
have a copy made.
| Fading generally
begins in what’s
called the high-
light, or brightest
area of the image.
While color shi

will usually begin
first, or accompa-
ny the fading, the
loss of informa-

ty may be inher-
ent to certain
color photographic materials—and
some, according to Wilhelm, are far
worse than others—the way in which
those films and prints are stored can
contribute even more to the problem.
Certainly, with virtually any color
image, exposure to direct light is
highly detrimental. Coming in a close
second is exposure to high heat and
humidity, with the combination of the
two being icularly deadly.

Color slide film also has its prob-
lems. For years, Kodachrome has
been known as perhaps the most
stable form of color material. Indeed,
Kodachrome slides my father took of
me and my brother in the early-"50s
hold their fidelity even today. How-
ever, if you like to project your slides,
Kodachrome becomes quite unstahble,
especially when subjected to fre-
quent slide shows. In fact, it is even
less stable than the other slide films
under those conditions. So, advises
Wilhelm, if you shoot slides to proj-
ect them, shoot another film. But if
you shoot for the family archives, and
will store the film in the dark,

This black-and-white Image Is 120 years old.

tion in the bright
areas of the pic-
ture is a sign of degeneration that
should be noted.

While the picture loss is easy to
read, the degradation of the negative
is often tougher to notice, mainly be-
cause of the orange mask that covers
the reversed image. If yvou keep neg-
atives and prints in the same storage
area, or have some form of cross-
reference guide, let the prints be
your guide, or cheek the negatives
occasionally and compare them with
more recent negatives. If they seem
to be comparatively faded or wealk,
make a test print from one and check
the results.

All this means checking your pie-
ture albums and storage containers
periodically, There's nothing quite
like the shock of opening an album
that has been sitting in the closet for
a few vears and finding prints that
have discolored or have begun the
big fade. Maintenance is key here.

hese are sobering thoughts, but
matters to consider should passing
images from one generation to anoth-
er be important to you. ™
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All years available from 1976
on, plus 1973. Price for each
index is 54.95, plus 51.95 for
postage and handling.
Order by year.

The following years are available:

1973 1981 1987
1976 1982 1988
1977 1983 1989
1978 1984 1990
1979 1985 1991
1980 1986 1992
Send to:

Popular Mechanics

Reader Service Department
224 West 57th Street

New York, NY 10019

Flease make check or money order
payable to Popular Mechanics.

Be sure to include your name

and address.
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LONG-TERM TEST CARS (Continved from poge 46

Subaru Impreza

Sport Wagon

With just over 5000 miles, our Im-
preza goes about its daily duties
without fuss or problems. Though
the mileage may seem low, it includes
a great deal of city driving.

Certain features have won praise
from our drivers. Maneuverability is
one: The Impreza makes its way
through traffic with ease, thanks to
light steering and good vigibility. An-
other plus is the a/e system, which
did a better-than-average job during
a recent West Coast heat wave,

The Impreza's flat-Four engine

has grown smoother as the miles
have rolled by, and so has the shift
linkage in the 5-speed manual trans-
mission. The only required service to
date was an oil and filter change at
3000 miles. This service was inexpen-
sive, ag nothing else needed adjust-
ment or replacement.

Fuel consumption, however, has
varied considerably with driving con-
ditions. In day-to-day use, the Im-
preza does well, averaging better
than 22 mpg. During rapid freeway
travel, though, we've seen mileage
drop down toward the 20-mpg mark.
We believe 2-wheel-drive Imprezas

Sleep On Air Cushion Comfort

= Adjusl Firmness
to Fit Your
Exact Needs.

* Unigque
air-cushion
design conlours to vour
body, providing superior back
support and comfort.

* Research shows 94% of back pain
sufferers sav Select Comfort gives
them the back support they need
to get a better night's sleep.

Customized Comfort —You Control The Firmness.
Revolutionary Air Suppnrt System. Try Risk-Free for 90 Nights.
Select Comfort’s unique air su rt Sleep on a Select Comfort for 90 nights.
sleep system lets g:;l control the feel and If you are not completely satisfied, retumn it
firmness of your simply by pushing  fora full refund.

a button. Your mattress can be firmer than
the firmest innerspring or softer than the
softest feather be«f lﬁ

more comfortably, reducing m ppain and
muscle aches, and providing true suEﬂm
Change the firmness whenever you

to meet your exact preference.

Adjust Your Side Separately.

Inside the mattress are two air chambers.
You can adjust your own side independently.
With Select Comfort, you satisfy your own
needs without compromise,

Select Comion pmmlu proper back s
comtours ko your body, duhr'lnr;rlu nmlr

Inmerspring maltresses creale pressure polnls
and apeven suppor,

Waterbeds rely on di
“hammock effecl,” bending yoor spine unnaturally,

anid can cause 3

12

15 Year Warranty.

Discover why 96% of Select Comfort
users recommend it to their family
and friends.

“1.am a doctor and often come home exhausted.
This mttress is the most cmnf::ﬂnble T've tried,”
Dr. Conmtie H., M.D., Clarkspille. OH

“For the first time in years, we wake up- withonit
aches and peins and have more energy!
Mpr. & Mrs. Denmis C., Laterenceoille, GA

i FREE VIDEO

For Your
and FREE Brochure

1-800-831-1211

| Rl A I T T e |

L YES! Please send me a FREE

Video & Information Packet.

Mame

i I
1 i
i I
1 ]
' :
: Address :
1 City !
: Evening Phone { ) :
I I
i i
i ]
i ]
i i
' i

Select Comfort Corp.,

9301 75th Ave. N.

e A ———— o

—ours has awd—should do better.
Still, the Impreza has been im-
pressive so far. To eall it more sensi-
ble than sporting is no eriticism. To
ﬂve it top marks for comfort, relia-
ility and utility is no overstatement.
—Ray Thursby

Mazda 626 ES
At 4914 miles, it's clear that the Maz-
da 626 ES is habit forming. It's one
of those gratifying cars that makes
you look forward to driving, re
less of destination. Short haul or ;
the 626 makes the business of driving
more fun than a good many other cars.
The ES trim level includes Maz-
da's 2.5-liter dohe 24-valve V6, and in
our car it's mated to a very precise 5-
gpeed manual gearbox. As we noted
in our first report, this engine is de-
ceptively potent. And the ear that
surrounds it is deceptively agile. It
may be the sportiest setup in its class.
Now that the engine is thoroughly
run in, our overall fuel economy is
creeping toward the high 22-mpg
range. We've accumulated almost all
this mileage in and around L.A.
There's only one open-road run—to
Monterey—in the loghook so far. So
we think the car’s fuel efficiency is
EII htly above expectations—particu-
larly in view of how tempting it is to
punch the throttle,. ~—Tony Swan

GMC Suburban SLE

The Suburban was conceived for
hard work, and that’s precisely what
it's done during its year in the PM
stable. Although it spent a fair pro-
portion of its time parked in our L.A.
garage, when it did leave, it was to
embark on a long haul, usually with a
trailer and race car hooked on behind.

We've made three major cross-
country hauls, most recently to the
Sports Car Club of America champion-
ghip runoffs at Road Atlanta. And
through all of this, our Suburban has
performed flawlessly.

The 454-cu.-in. V8 hardly seems to
notice when there's 5000 pounds of
trailer and Honda Prelude hooked on
behind. Aside from a 2- to 3-mpg drop
in fuel economy—from 13 to 10 or 11
—it snorts along with the same hill-
flattening determination. During its
first 2000 miles, it tended to use a little
oil, something we've noticed in other
GM 454s, Now—with more than 20,000
miles on the clock—it uses none.

At $31,000-plus, our top-of-the-line
4wd SLE Suburban isn't exactly
cheap. But as an all-around workhorse,

ink it's worth every nickel and
more. Although the full-size utility
field is becoming a little more popu-
lous, there's still nothing that can
match the versatility, durability and
comfort of the Suburban. —T.5.
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Amazing New Product Gives
Crisp, Clear TV Receptic
WITHOUT Gable!

Until recently, the only conve-
nient way to guarantee great TV
reception was to get cable
installed. But who wants to pay
those irritating manthly cable
fees just to get clear reception?
Now, thanks to years of micro-
electronic research, a new
device has been developed
that's so advanced it actually
makes other antennas a thing of
the past. It's called the Super
Antenna™ and is without a
doubt “the single most impor-
tant thing you should own if you
have a TV!"

A PICTURE
OF ADVANCED
TECHNOLOGY!

Just imagine watching TV and
seeing a picture so brilliantly
clear that you'd almost swear
you were there live! Just plug
this tiny 2" x 4" Super Antenna™
into any ordinary AC outlet, con-
nect your TV and get ready for
the best reception you've ever
had without cable. You'll watch
in amazement as YOUR TV set
suddenly displays a sharp,
focused picture. You literally
“won't believe your eyes!” Even
older TV sets suddenly come to
life. The Super Antenna™ is so
easy to install, so convenient to
use, and so incredibly effective
that you'll wonder how you ever
got by without it!

A THOUSAND
FOOT ANTENNA?
Super Antenna™ is a highly
sophisticated electronic product

(like a transistor radio) with a
simple function. It takes the
electrical wiring in your house or
apartment (hundreds or thou-
sands of feet) and turns it into a

Al o 0 00 dipe e ahgared © L0S Buyers Mateorh, 180, (250

Just plog your
Euper Amtomma ™ "
Inio any ordinary
oartiet and walch
0 amaroment &3
your entire house
turns inte & plant

giant TV reception station! It's
almost like having an antenna
the size of your entire house!
Imagine how effective that
would be. But there's more,
because Super Antenna™ takes
that signal and electronically
boosts it before it gets to your
TV set. The results are amazing!
You can finally enjoy your
favorite prime time shows or
sports events the way they were
meant to be watched.
WHAT ABOUT MY

TV “DISH” ANTENNA?

Return it! Millions of these
things have been sold in recent
years because people were led
to believe they would work like a
satellite dish. The truth is that
they're no more effective than
rabbit-ears, a loop, or rod
antenna — and people have
been struggling with these
things for years! The incredible
Super Antenna™ makes every-
thing else seem obsolete. Just
plug it in and watch it work.
There's simply NOTHING ELSE
better valued on the market
today!
LIMITED TIME OFFER!

Electronic antennas like this
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one normally sell for $50 or
more! But now, for a limited time
(if you respond before

January 5, 1994), you can have
the amazing Super Antenna™
for just $9.95. Experience the
best reception you've ever had
or simply return it within 30 days
for a prompt and courteous
refund. You absolutely must see
it to believe it! ORDER TODAY.
P.S. Works just as good for radio
reception too! Limit 3 per order.

s S o ]

RESPOND BEFORE JANUARY BTH :
FOR THIS AMAZING OFFER|
YEB! Fizase rush me the following
per Antenna™ys),

Su

[ One Super Antenna for just $9.95
plus 54 PEH.

[0 SAVE! Two for just $18.95
plus §5 P&H.

] SAVE MORE! Three for jus! $27.95
plus $6 P&H.

— (ity. Extra length & foot connection
cable just $2 ea (a £5.00 vaiue).

VA s, pdd sales tax,

E,mﬂﬂlhqﬂ:[ﬂmtm
Chack [ Moy Order
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Visa [ Master Card
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City.

Zip
U.S. Buyers Network, Depl. AT5296
One American Way, Roanoke, VA 24016 !




BUYER'S BARBARA JONES, WAL OFDER MANAGER

GUIDE 224 W, 57TH STREET, NEW YORK, NY 10019
PHONE: 1-B0D-669-1251 OR 212-649-3136,FAX: 212-586-5562

PM

CABLETV
DESCRAMBLERS

CONVERTERS and
ACCESSORIES

* Name Brands  Great Service
* Immediate Delivery  LOWESt Prices *

= Call for FREE Color Catalog

- (8000 777-171
—  PRIME TIME

ELECTRONICS, INC.

_——

THE ULTIMATE IN
HOLLOW WALL MOUNTING

Turbine Paint Sprayer
HVLP-High Volume, Low Pressure

&, 3 UNIQUE ANCHOR KITS TP-77 pumps oul 0ctm @ 4-Spsi. Eliminates up Fhristmas | P ot e
1oy 7 " | % s 10 B0% overspray. Heated air reduces moisten ®ift Specin ey g
1 ! Eliminates runs. Has 1gt e—— # ._.,, ¥ 1A Dleviae R B5X

1| Anchar Ir Anchors | ]_.g:u Anchars
= & Screwiy
¥ Duill £ W 1 Dl

cup, gun, mozzle, car, 30
hose, lurbine US Made
Requires no compres-
S S06 Tyr warranty

& Scremn |7 ol Berews |
1 1| 1 Orill

LIGHT DUTY MEDILIM DUTY HEAVY DUTY
KIT FEATURES: NON-CORROSIYVE ANCHORS -
ZINC PLATED, COMBO HEAD SCREWS « HIGH GUALITY Wi 45Lb. Call for
HIGH SPEED DRILL - UNBREAKABLE 3 COMPARTMENT, Frea Calalog

TiC = [HS CTHONS INCLUDED IN EVERY KIT 2 J . - -
1 N+ ETYRACTRMN e : 5599 peny “':'5':' soe FM:;‘;"' FITS AMY TABLE SAWT CONTRACTOR TYPE OR FLAL SIZE
F 92 issue, pg

o Culs 1o 507! Prednlled sfeel channed bolts right on oy siw

mm -, Shipping & Handling §1.50 Per Kil E TiP Toals & Sandblast Equipmant, Dept. PM. W Sesalinl Bearings rean st movement and durbde
1 -Buu-421 _-2466 3T 075 AL 4458, PO, Box &49 Canfleld, OH 44404 W et e L:I-.:; Iilw-ﬂ:,.l-:-i ;lun-.u lelks sl anll vt nn?': I
P.0. BOX 101, BIRMINGHAM, MI 48012 B\, B00 3215260 Fax 216-533.2876 VISAMC ‘ S 1PN [Pt T W S ACCLAME ELAS Wy B

COLLECTIBLES INTRODUCES { EXPLORE MORE

hboa, the premier narma n decast models, now - -NIGHT ‘-
:':zlii '.astlrITllllg nlew Malchoos "Mm:: of ; > WSION! sl P
“ = NEW UNITS Pus
Ol Xy | W ' FROM ONLY $495! SaH

Yesteryear” ng direct to consumers at no extra
cond weth & 2B-day monsy-bach guaranise
The new “Modils of Yesieryear” e &

designed, manufactured @d packaged Compane with LS. unils sald brand-new af over §3,000!

far the collector markat Oen thie Startight techmology used by the KGA

Russian Commandos and military! Fealhar-light;

D e e o g o

| 30-Day Money- -
PO g s SO (ot ack Carmnie!bkiin
R : 1 Call Now: 1-800-54-NIGHT
O call s tol free @t B00-858-0102 today. 7-30 am to 500 pm PT :
i . SN e HITEK
| | - 400 Ei Camunp Real Redwood City, CA 84063

Califmmiang ad 7.75% saiew b
e ; .._.._..._J




CABLE TV "BOXES"
WHOLESALE PRICES!

CONVERTERS »~ DESCRAMBLERS

REMOTE CONTROLS « ACCESSORIES

CALL FOR A CATALOG NOW!

-BEST PRICES-
~-BEST WARRANTIES-
=IMMEDIATE SHIPPING-
~CREDIT CARD OR COD-

LAKE SYLVAN
SALES, INC.

SOAAY, MD MINNESOTA SALEE

1-800-800-4582

CALL US FIRST - YOU'LL CALL US LAST!

ENVIROLET.

Composting Toilet Systems

Advanced Waterless & Low Water Models
The environmintal, sanitary, odor-free answer for cattages,
cabing, hames & industry. Call for free infarmaticn

SANCOR-

180-30 Minw b _ Scaborcugh Oriariz, Canads M15 383

1-800-387-5126

CAMADA1-800-3B7-5245

AMATZTING
ELECTRONIC PRODUCTS & DEVICES
Telephone Line Grabber! CTES «~wtmmnal™

Listan-in ba premisas, or aocess —

“angoing” phone conversations with amargancy cal

Tresi-in’| STELGRAB - Plans... $10.00, KivPlans ... 59*1 5

Long Range FM Voice and Telephone Tran-Sml-He?s

Easy io assembia kis SXFMXLTI0N {2 unit combae) ... §34. 50
Lasar 'Mnd-nw Bounce Listener System

#LLIST! - Plans_. 52000 KitPlans........ $185.50

Blasiar / Intimidalor 100 000 waits of axplosive -
power, #8153 Plans._$10.00 s N
Ready io Use..._..... 58850 & s

Or Send §1.00 jpeee

FREE CATALOG! With Ovder - O Se
WG VIS Chacks waseeme - acd SA00 FEK. CODs a8l em
INFORMATION UNLIMITED
PO BOX 716 DEPT PM253  AMHERST, NH 03031
B Orders 800-121-1705+ Ing’s B03-673-4730 « Fax 603-672-5408

CABLE TV

Hamline
Pioneer
Scientific
Atlanta

lerrold®

EXCELLENT PRICES!
1-800-826-T623
3584 Kennebec, Eagan, MN 55122
30 DAY TRIAL 1 YR. WARRANTY

WiSA MC AMEX DISC COD
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DYNOMAX
TECH SERIES

3" RACE MUFFLERS
FOR YOUR VEHICLE?

Now you can run the same
muffler that Paul Rossi used to
win IMSA championships and
Pike's Peak.

New DynoMax® 3" Super
Turbos feature large 3" flow tubes
throughout the muffler, providing
the best flow of any Super Turbo
ever made. Designed with patented
Flow Directors, the 3" Super
Turbos reduce backpressure by
70% compared to a competitive
race muffler.

With its large 5%" x 11" body,
the 3" Super Turbos are quiet
| | enough for the street. The increased
internal volume produces a deep,
throaty, performance tone.

Super Turbo 3" mufflers are
available with either all-aluminized
or all stainless steel materials.
Stainless steel offers improved
durability under high heat condi-
tions and superior corrosion
resistance, Stainless steel also gives
the muffler a sharper appearance.
[nternally, a stainless steel mesh 15
used for improved acoustics,

DYNOMAX VS. FLOWMASTER

Inches of Hg
Bachpresaym & S0 5CF M
On the track or street, DynoMax

3" Super Turbos are for the
enthusiasts who demand the best
For more information, call our
Tech Line at 313-852-9347. Or for
the nearest DynoMax retailer, call
1-800-767-DYNO. Prices stari at
£150 for the stainless version and
$100 for the aluminized.

PERFORMANCE EXHAUST

1052 Walker Marutaciuring

NuNorthern

|_| | Where the Pros and Handymen Shop

1-800-533-5545

Cale Prices Good Thru 1273193 Key £E3T1G57

POWERFUL SAVINGS!

29 Piece High Speed

Precision Power
Sharpener

Sharpens dril bits, chisels,
knivas, scissors and maoral
3 agttochments

%& Sale

Generates 4000

Continuous 'Hattl

33 omps af 120V,
14 amps at 240V
8 HP Tecumsan
engina

#16425

12 Tools in One
Simulated
leather
pouch
#14623

Gas Engines &t
Horizontal Sale 44
§ 9
SHP o, 5144% [°13
SHP sue *229%
m HP
4310 5.1:'253.
Solar Rechargeable Light

Detoch solor ponel & posktion it

up-to 12 feat away. 4 extra 1
bulbs & 21" polycorbonate I
pround splke Included

— T ——

#33432
Sale

-

WIRELESS

Driveway Alert™
Signols when someona
anhars your ivarwoy
The wiralass Drivawery
Alarf™ Sansor delech
vehicles, peopie of
animals as ihay mova

- S - i i

Paast, and senas o rooio signal 1o Ino
racalvar In youl Boma

33168

SII&"I?QH

Shipping not included.
Send or call for your FREE Discount Calalog!
ORDER TOLL FREE

1-800-533-5545

Fill-r 1-612-894-0083

-
I HNama I
| Address 1
I ciy State Zip |
1 Key 437197 SEND TO: NORTHERN, |

P.O, 1219, Bumsville, MM 55337-0218
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It's Not
e

Dolby Pro
d Price
Ourovest e o a i

hometheanersamds:-;stem

We don't know of any Pro Logle system of
this quality near this price. Hook it up to your
'nf aml stereo VCR, to create a home theater.

gystem uses our new Model Six loud-
seuker by Henry Kloss as the main speakers.
Review magazine says “Model Six Is
truly a high quality r...it has an “all
there’ quality that belies its amazingly low
price...an exceptional value.”

Center and surround speakers are our Model

Tm -A. The Sony receiver includes Dolby Sur-
ﬁc 5 channels (S0/50v10/10/10
wa‘rﬂsfch a system remote. The Sony CD

player suunds great.

i S ound
ough!

We believe this to be the couniry’s best value
in a home theater sound system. It's backed by
pur 30-day Total Satisfaction guarantee,

CAMBRIDGE
SOUNDWORKS

Suite 166, 154 California Street [0 Sl

Newton, MA 02158 Fax 617-332-9229
ruckading ahlagey, Dby b o cademurh of Dby Lab

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 to learn. We provide
tmaining and computer. For FREE explanation
cassette and literature call:

1-800-343-8014, ext. 532
Computer Business Services, Ine.

CABLE TV
DESGHAH!LIH&
& Accessories

EIH'[ MOMEY! WN YOUR EQUIPMENT
= | You now have a choice to own
-;nur ceble eguipment to
sccess all premium and basic
mu'nela ‘We affer the lowest
| prices on all major brand
names m::ludlng Zenith,
Jerrald, Scientific Atlanta,
Tocomn, and Pionser. FREE 30
day trial period and 1 year warranty. S0, if you ere tired of
the ring cost of Cable TV

CALL FOR YOUR FREE CATALDG TODAY.
Add-on Cable Company
800/334-8475

CTRONICS

TH W, Dodge Rd. 8334
Omaha, MNE 8114

&

CABLE TV DESCRAMBLERS

\, ZENITH, TOCOM, PIONEER, HAMLIN

WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A
30-DAy No-Risk TRIAL PERIOD.

* ONE YEAR WARRANTY ON ALL ProDUCTS [N WRITING !
9% Buy 2 save 10% o seconp unNIT.

9k Easy 710 INSTALL INSTRUCTIONS WITH EVERY ORDER.

ok FRIENDLY, COURTEOUS SERVICE.

FOR A FREE CATALOG OR QUESTIONS CALL:

1-800-729-1776

STEEL RUST REPAIR PARTS

i Cilf, Vi oF truck 1o showroom condition
ris. Ovar 100,000 domestic and boreign
for immadiate dalivary.
Smd:&fnfhm:md 150-page catalog with ngtrug-
tions to install TABCO parts. Refundable with ondar.
Shipped 15t Class. Dealar inguiries nvitad.

TABCO (502
FAX (215) 248-8879
30500 Salon imdustrinl Piowy. Dept. PM Clevelend, OM 44138

Rasiora

Learn Tool
Sharpening for Pruﬁt

(et Started now. FREE
Lifetime Security Kit
tells how to make an ex-
tremely good income.

Send coupon to:

Foley-Belsaw Company W
Dept. 21291, 6301 Equitable Rd.
Kan:sas City, MO G4120-1395

Name

Address

City State ___ Zip
Since 1926
E———
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WOOD HEAT

Tk

HEAT YOUR II‘I"lll HOME
Call 1-218-326-6TB6 or Write

harmaster®

i“
BHHHD RAP‘IM MHN S5T84

WATER BALLOON LAUNCHER

120 YARDS!! ONLY $12

! TO OABELR: Cab Tad Fraa

E VILABE = o slnd chict In
§ BLASTER = 12310 Jumexca Or .

+ FANTAETIC DUTDOOR FUS POR ALL AJIS

1-800-441-1047

Wil FL MBd
Every Oroar Shpped Maxt

Mg USA SI00PEH  WONEY BACK GUARANTEE

Make and Sell Your
Own Ornamental
Concrete ltems!

Book about Aluminum Molds
including over 425 designs,
prices and production trade
sacrats from the world's
largest mold manufacturer

TR

COMCRETE MACHINERY CO.. INC.
P.0. Box A99, Hickory, NC 28603

SHOP . TASK

BILL +« LATHE - DRAILL

aﬂg.imi Home Machine Shop
L] ] 3 veridSil 00 Chooss

Frsal quality, besd proe
3 Axiy Powar
] Arvirdalog
12 Manih
Yarmnty
100 Paris
Supphy

Al Toobng
Areilihn

1T Swerig
11 18 Ml Tatin

SHOPTASK PO, BOX 581, MONTESANG, WA S85E3
SINCE 1881

CABLE TV

DESCRAMBLERS
Best Prices in the U.S5.A.!
Guaranteed to Work!

WE WILL BEAT ANY PRIEE'

JERROLD PANASONIC
SCIENTIFIC ATLANTA PIONEER

The Newest & the Latest

DMTB-A - all Jerrold Impulse &
Starcom series
SA3-DFA -all Scientific Atlantas
incl. 8536, 8536+, 8580,
Drop-field
- all Pioneer systems
ALSD

FTB3, SA3, TZPC145G

24 HOUR SHIPMENTS
30 DAY MONEY BACK GUARANTEE
FREE CATALOG & INFORMATION

1-800-772-6244

M-F: 8-6 EST
U.S. Cable TV, Inc. Dept.: KPM123

100 N. Poweriine Rd, Bidg. F-4 Pompano Beach FL 33073
NO FLORIDA SALES]

PN-3A

Train for exciting
career opportunities! ' o

Gt on a fast track to a new mongy-making
carear. |5 can train you at home {:1

a betier job in any of thesa fast-
growang, good-paying fields!
Youcanevengeta %
Specialized Associats o
Dagrae at hame

Wil

CABLE TV DESCRAMBLERS
AND CONVERTERS
Gain complete contral of your TV, and save money on

maonthly rental charpes by ownimg your cable equipment!
TOP BRANDS AVAILABLE
Everquest » Panasonic # Jerrold » Zenith
Pioneer = Scientific Albiita = Tocom
and many more!

SATISFACTION GUARANTEED!

Same day shipment if order placed before 5 pm EST

1-800-775-0444 NEFR

MC. Visd af GO
Decibees anid Mscrambdens mea nog be used withoe wthonznon
by your kocal cable pperaior. Socry, no Tenseses e

thraunh ICS. .._.---"'Y“
L
| seece wen| Oept APBSA3S, 025 Oak Streef, Scanton. PA 18515

| §Sand free facts and color brochure on how | can study al home for

nhecamall'mnhnm o chiigation. Check One Box Only!
ASSOCIA] \TE IN SPECIALIZED

i
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Discover one of
the most bizarre
collections of
paperbacks, pamphlets, indusirial references on
incredible plans, lost secrets, forgotien events, and

strange theories ever assembled! “ Eu" I
Wiite far.an:iTa!ngl Learm how to

make neon signs, rewind motors, get high power
from auto alternators and generators, build a spot

welder, an electric scooter, build a ﬂoralsebmw.
and maore! It's all here. Write for a catalog today!

SOLAR
CELLS!

Discover the finest collection of quality Tesla books

available, including both new

books and reprinis of very old, HAHE
rare publications. Discover

Tesla's lost inventions, a 1904 TESLA
Bulld a Wimshursi machine, QVJ//,'/
Telsa Coil, Qudin Coil, Induc- N,

ook on Tesla'sexperiments with
wireless powerransmission, and
tion Caoil, Jacob’s Ladder, Van -u--
de Graaff, Le jars, scintil-

much more! Highest quality
I:.Tm%tuh-es,e ectrical cannons,

Build a genuine working solar
celll Turn sunlight into electric-
ity! Low cost! Really works!
Wirite for a catalog!

guaranteed! Write!
lo's cylinder machine and
much mere! Great sclence projects!
Mu:‘t complete collection of hi
voltage books you'll find anywhene
Wirite for a catalog!
Early shon-

Mnlnl wave radio

books, disc television, unusual _§
radio experiments, and mare! §
Build crystal sets, old-time o8
shortwave radios, ransmitters o)
and maore. Write for a catalog! G

BOOZE!
LOCKS!

Discover secrets of making
hard liquor, paper, violins,
chili, tanning hides, honme-
steading, and survival. Do
sTaIneg glass, printing,
vacuum forming, lock-

anns‘ smithing, glass engraving,
calculus, physics and more!

Build incredible scientific & atus. Rediscover
lost technology! Write today for a catalog)

You'll even discover a strange collection of books
on perpetual motion, hollow eanth theory, the face

an Mars and morel
ite for dsa
mEthmurmE:nksh:mg; WHITE
mﬂ_[uqours:léwha:m'ﬂ an
Eq'-I'II;In;r‘Iav‘l‘riﬁr:alrr:géiﬂ_.glﬂI f‘:lr'giﬂy[aufi: BATAL“E
Tr:n{edwba:ely! Wit 1o m:rla';la!uhg TODAY!
r — — N . -
s TECHNICAL BOOKS

I ox 538-FMB, Bradley IL 60915
| D Send just a aulog' $1.00 enclosed ($4.00
i

Iurc-ign airmail}
| Address ]

S Zip

e e e R e
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The professio
station tor
about

GREAT
IDEA!

“This has to be the most
attractive and practical way
yet to cover a pickup bed.”

A key locked roll-up hard § |
cover that's weathertight, '

- - " o
Haven't you
livemther Monitor [ makes a state-of-the-an weather
moniiering syvstemn afordable enough for home use!
FEATURES INCLUDE:

* frike & * riihe ® |nstil SMeelric
Ciutside Tormgn Humadity Cormnsrsiom
o Wind Spescl  » Wind Chill » Chdaide Hum,
& Direclion o Ajpms & Dew' Posing
& Batormielet o Highs & L Ogtion
for free brochure on the * Time & DME. o Ramiall Comtion * Cytional
™ [t g
ROLL-TOP-COVER Order todlay
call or write: Pace-Edwards Co. 1-800-678-3669
100 Commercial Street WE7 am 10530 pum Pacfc Time » e
. i LEFILOSES & 8, ] WIS
centmhﬂ‘ Wﬁ\ ?E‘S‘SI - I WialTaniy * Ry mEy-Dal R P ards

Davis INSTRUMENTS

S4EE Dinhlo dve,, Hayward, €A $4804

1-800-338-3697

wanisd & weathisr atation? The

TELEPHONE LISTENING DEVICE

£
s ity whas phone  grasend Racar !sﬁ
(T - T
B Yo B, phone o lang op

g

$19.95. .. |+
Super Powsrul £
FM TRANSMITTER Ei

ey trran e prwets s EP KRR
i ip b & mow w ooy P e Loy i

iswrole KX - ug & T by (s el ) a[i
i ppang o Taswsien, s b enie e
s eamiy e wcos 52 00 w LW Cep

Satellite-TV Rgai=1=

5 Page
fmguﬂ“ l.fl';ﬂﬂl Calalog Buyet's Guids

Don’'t Lose Your Head
over High Ceble TV Bills!

e

Owning your cable
equipment saves you
the high cost of monthly
rental charges and gives you
complete control of your TV,

We have the Best in

CONVERTERS
and
DESCRAMBLERS :

Everquest * Panasonic Jerrﬁld * Zenith » Pioneer
Scientific Atlanta » Oak » Eagle » Hamlin * Tocom

1 800 624-1150

ol MDD imie— (D

ol
Catalog: F s Omaha, NE 68114 H

1na

Let Us Help You Sslect
Your New Saleliite TV
Over 40,000 Satisfied Customers
% 1-B0D-334-6455
| i) PATISE Pax P-T-TS
@ ﬁ; 102 FRONTIER DRIVE
\ FERGLS FALLS, MN 52837
FLOOR REPAIR SYSTEM
"The permanent cure for squeaky floors™
WILL NOT HARM EXISTING
i FLODR COVERINGS

Entertainment Syafem
L
SKYVISION INC®
= INSTALL OR UPDATE YOURSELF!
EASY TO INSTALL
GUARANTEED RESULTS 1

ony! $14.95

ot 100 sl kel bamelliang

EACH EIT INCLUDES HARDWARE
FOR SIX SEFARATE REPAIRS

ACCEFT NO SURSTITUTE - ASKE B IT BY MAME AT

YOUR LOCAL HOME CENTERHARDWARE STORE ... DR
POR EEPREET HOME DELIVERY CALL TOLL FREE

s 1-800-343-6129 “i&

BY MAL SEND CHECIA.O. TO : ACCUSET TOOL €0

P.O. BOX 1083-DEPT M, TROY, MI 48099

Be The Boss

of a Locksmith Business

Get Started now. FREE
Lifetime Security Kit tells
how to make an extremely
good income, Send coupon

(=l

Dhept, 12358, 6301 Equitable Rd.
S
F________ B By N

Foley-Belsaw Company
Kansas City, MO S4120- 1355
Kome
Address
City State ___ Ti
Sinee 1926
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GLASS REPAIR
*90 axn HOUR!

EARN -
EEFAIR CRACKED WIMDEMITLES FOR PFINMITS
HOW! FREE BOOWLET: B00-473-4904

am ne
s, WV COERORATION & AT
(HEFT. Fid, PO O SO, L RN, LA 0 el
i

CABLE BOXES

WE CARRY ALL BRANDS

Glont Inventary = Direct fram Foclary
Muil Liguidate Overslocked Warshouis
BELOW WHOLESALE PRICES

1-800-237-4951

-
[y

OF THE RAIN!!

LY

y H;-—'\.H_ﬂ-—\—ll

g = B, el B e
J - e e =
4 L ——
MAKE THS CARPORT YOURSELR]| ~ s n o et

G CAPLEEPLE L

FEMD DHETH LR IOWEY QE0EA TC,
Tasi Biea, PO Ban Mik. Rescte Carora, T4 B0

=

el INSTANT GARAGES

I i ALL WEATHER SHELTERS
1 - Assembbry and Anchors Cuickly B Exsity

A0 Day Monay Back Guaranise

30 Yuain Ve BBy bs Yuur Du
Dimsbwry ané wid VWalcama
For imfarmation Call Tall Fres

1 800 932-9344 | En
202

Buy FACTORY
DIRECT AND SAVE! YR
OPEN TO
THE PUBLIC

CALL MNOW

{203) 781-8000
EEERE raxe (203) 701.5005

BUILD A BIKECAR Strust Lagal
1 SEATER - 2 SEATER - PICKUP - it
BIKECAR - The Amazing Mini Car You
Basicd With Bike Parts. Fast, Fun, Ea
To Bulid® Complatn 1 Sealsr gf
Plans $12.95 For 2 Seater
or Piehlsrsgml Add 55.00 WXy
sach or r AN 3 For Onby
%19.55. To Orclar Send Chack: or MO. T
redit Cerd Ordars Call 1-804-854-8334, s
Satiwfaction Gusrentesd ar Back

MULTI-VISION
|Cnnverlers & Descramblers

®Jerrold #3A

#Tocom #0ak

#Zenith ®Morgd

| 1-800-835-2330

INVENTORS

NEWS NETWORK

NEW VIDEO SERIES
* THE AUTHORITATIVE VIDEO GUIDE FOR INVENTORS
* PRACTICAL ADVICE FOR DEVELOPING, PATENTING & MARKETING INVENTIONS
® |[N-DEFTH PROFILES & INTERVIEWS WITH SUCCESSFUL ENTREPRENEURS
VIDEQ EFISODE | FEATURES :

= Bill Russell's FLARECRAFT- glides over the water - revolutionizes transporiation.

* John Duke's WATERROWER- “water-flywhezl” provides actual rowing experience.

* Bob Stayton's Sculptures - tips on how to produce, copyright & market creative work,

« Information resources and much more! 65 min. of exciting footage!

Join INVENTORS NEWS NETWORK twoday by ordering episode [
Only $29.95! (Includes § & H) CALL NOW! 1(800) 544-1340

Use CREDIT CARD or send check, M.O. 1o: INVENTO Box 68618 Indianapolis, [N 46268
© 1993 INVENTORS NEWS NETWORK A Great Gift Id,

CONVERTERS
DESCRAMBLERS

TEST MODULES
RADAR DETECTORS
SCANNERS

CALL FACTORY DIRECT FOR
FREE CATALOG

1-800-422-2640

TECH SERVICE AVAILABLE

POPULAR MECHANICS ® DECEMBER 19573

LOCKDOWN SECURITIES, INC.

Manufaciurer of Compact Metalworking Tools
605 South Adams 5t., Depl. PMB12, Laramie, WY B2070
(307) 745-5999 « FAX (307) 742-5999
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Save on cable rental fees!

s CABLE TV
& DESCRAMBLERS §

WE"LL BEAT‘-'?
¢ ANY PRICE

JEHHGLD—TOCDH—ZEHITH
HAMLIN-OAK-PIONEER

SCIENTIFIC ATLANTA

= 24 HOUR SHIPMENTS!
= 30 DAY MONEY BACK GUARANTEE!
* QUANTITY DISCOUNTS!

MASTER CARD / AMEX / VISA / C.0.D.

Have make and modsl numbser of
equipmant used in you area ready.

CALL TOLL-FREE g
3 1-800-284-84323%

(:ABLE WAREHOUSE &

[8117 Wean Guldand Park Bhed, Suiew 315, Sunrme, AL 33351

Y

Rl il an

& 2

Wﬁ‘lﬁ

NO FLORIDA SALES MEMBER g_
e s e (NGAR
%&m&fﬂyﬁyﬁ\#ﬁa
Now you 3
do som
about
the weather

0 ur ULTIMETER" [T Weather
Statlon helps you plan your
day, safeguard your family and
progeerty by wlerting you to fneal
conditions that often vary from distant forecasts

Tells you to: Warm loved anes when wind chill
threstens frosthite, secure omside belongings
against sudden gusts, protect plants agalnst
weather extremes, Over 20 weather functions:
s Wind Spesd
and Direction
(40 ft. cahble) =
& Temperature
(25 ft. cable)
Chill Factor »
Alagrms = Higha
lows/times,
dates » Metrie
English = Op
tlonal sell-emplying rin gauge = H-tay maney back
BlEAranics & (ine Year warranty

HOME WEATHER STATION ... Only $178.00
Ordler by Desc. 24 aned get & THECOUNT COUPON for s 2nd
Keyhaard Unit [or remote ase, onby 848 (80 valss)
NEW! Add our Pf DATA LOGGER ... Oaly $60.00
Dl i U5, add B35 shipping & (memrasce, X ron abd 8% ax
Far information ar ta o "\.Il,-r with YIELME
TOLL-FREE 1-800-USA-PEET (A72-7304)

FAX arders: B08-517-088%

{0 send check, m.o, or credit card no. und exp. date 1

PEET BROS. COMPANY 013124 Woediand 84
QTIFH e i

S0 o e 4.
1.20

TL N

hir [4N Fedir

CRACK REPAIR

s OVER A FOOT LONG

',:""‘%TE‘ HUGE DEMAND!
AT LOOK ASOURD YOI

%EGHD‘Inc,

e

1 (800) 347-2820

|ﬁ JE90 Baamy Divve, Alvarsica, TA 2506 H i !

RIE

,-":"-". -;': a"f.-{.c;-sc F"n‘-r_
[-"' ONVIPON, EHT'E»

BLUE-PRINTED THROTTLE ED.I.'-'-IES
_ AND AJ:CESSIJRJ.EE

E sctane SEIGO0

i

(714) 771-0559

T OMAT W KATELLA AWE. DEFT P, DRANGE, CA e

SAVE UP TO 40%

Fackry Dt 2650 » 36 x 80
Bt ot 4080 + 501120

CABI.E LV.
CONVERTERS

WHY PAY A HIGH
MONTHLY RENTAL FEE?

All Jerrold, Oak, Hamlin, Zenith,
Scientific Atlanta, Pionear and all
specialized cable equipment avail-
able for shipment within 24 hours
For fast service MC/VISA or C.0.D.
telephone orders accepted. 30 Day
Guarantee (Quantity Discounts] 8
AM. o 5 PM. C.5T. Monday
through Friday.

Send self-addressed stamped an-
velope (60¢ postage) lor FREE
CATALOG

INFORMATION/ORDERS (B00) 472-1110

______________________________________

OWN ﬂ MABHINE SHOP

iCmng and Shop W
1-1 Lathe = Ml A

FIX IT "rlJIIIlSﬂ.F'
‘ Easy to use!
Save Money!

< Save Time!
> As low as $1095

fr;\. -
- (@ Smithy

or Wiy
Call: iy Dap. P
1 'Mﬁ'm 007 £ Fnd Stresl
{Ask for operator PM) Tha Dalles. A G758

CABLE T.V.
BOXES

CONVERTERS / DESCRAMBLERS
Why Pay Rent
Call for FREE Catalog

1-800-972-2779
FREEDOM ELECTRONICS

= 4360 NE 11th Avenue

— 4l Ft Lauderdale, FL 33334

RS REMOVE o
* VOCA s'
2d Backgrour

TO ORDER CALL:

612-783-1666

TE.K. DISTRIBUTORS .5

ADD 575058 8H

*REG. 5199.00 VALUE
*EARN HIGH PROFITS [N VCR REPAIR.
* MO ELECTRONIC EXPERIENCE NECESSARYI
*MOST MALFUNCTIONS SIMPLE MECHANICAL
OR ELECTROMECHANICAL
* MASTER LIST OF MFG, -& ..“-I.IPH.IEES

ALL OR WRITE LS TODAY
WLR MASTER SERVICE

MANUAL & 2 HOUR
VIDEQ INCLUDED!

1 -800-682-{15?}'

POPULAR MECHANICS ® DECEMBER 1593




renlly dvailania in AK. AT AR, CA
LT, WA WY far §2.50 per acre

purchass up ta 160 acres par
£ package incluing maps

.'LI:I rally pwnid land cu
£, 10, JT. NV, hRA
Us c II.E:..I'I enlil I:-.1
persan forc L r"n ;
hana hal fiking rms. @G Send £330 chack or
ot fl Ll.ll:m] I:Iupti Box 21598,
ih I homestesd-

|| qght | r.'l(JN ‘r.ALh GUARANTEE!

GO KARTS I

LAAGEST SELECTION
ART I gy Do

ALL "._-'n: Eﬂ"l‘:lﬂgl!t‘l gkt PRl
EMGHES TG+ PAATS ,

(88 PAGE Ci EﬁTLﬂG ISH l,‘-.

e b N by £

PHONE
[31E 2575588

K KART WORLD.....

1464 MENTOR AVE  PAINESVILLE, D80 S407

ACCREDITED DEGREES
MINISTERIAL LICENSE

PROFESSIONAL DIPLOMAS
Psychic = Hypnosis = Counseling = & More!
Rush Name & Address To:
= BOX IT6265-PM = SACRAMENTO, CA 55827

CORVAIR

Over 8000 stock, used & perfor-

mance parts in giant 400 page

catalog Rushedg$4 00 [usa)
EMHK 5 CORVAIR PARTS, INC.

Rt 2 Box PM Shelburne Falls, Mass
413-625-9776 01370

PULC

BUY ONE AND WE'LL MAKE

YOU AN EXCLUSIVE DEALER
max:.:

drive
Amphibious
2 and 4
passenger
models

{2]-pears-old and over, Flease)

No Money Down. As low as 5710 mo.
Call Toll-Free 1-800-255-2511

(From amywhere in the U.S. or Canada)
Recreatives Industries, Inc.

60 Depot Street, Buffalo, NY 14206

Build « SHOP OF YOUR OWN

NOW $5,317

GET CONTROL!
CABLE TV DESCRAMBLERS AND CONVERTERS
Top Brands Availshle

SATISFACTION GUARANTEED! NEPE

-iﬂﬂ-ﬂi-ﬂlﬂ

SAVE! SAVE!
CABLE TV DESCRAMBLERS

JERROLD » OAK » HAMLIN « ZENITH
PIOMEER - SCIENTIFIC ATLANTA

READY-TO -SHIP!

& MONTH WARRANTY ! ABSOLUTELY
LOWEST WHOLESALE / RETAIL PRICES!
MASTER CARD - VISA - AMEX - C.O.D.
FREE COLOR CATALOG!
P 1 (800) 950-9145
| | =]

TATR OLD COLMTRY ROAD, STE-315
| PLAMVIEW, MY 11802
HO MY SALES - PN

46x72

Value $14,779 Value $20,008

NOW $7,731 | NOW $10,935

Other Sizes Avallable

PN MIRACLE X755

1-800-843-8275
FAX 612-544-1835

Made in America

A-1 TURBO EXCHANGE CO.
TURBO CARS, PARTS & ACCESSORIES
Mew, Used & Rebuilt
All Makes & Models
i L Maotors, Trans, Parts
: MC - VISA - Am Express

1-800-535-88T2 FAX 310-828-2070

SURVEILLANCE

& COUNTERSURVEILLANCE Electromic Devices

CABLE TV
DESCRAMBLERS
CONVERTERS
ACCESSORIES

|
» SAVE $$$ DON'T RENT 5

J0 DAY MONMNEY BACK GUARANTEE
PANASONIC, OAK, JERROLD,
ZENITH, SCIENTIFIC ATLANTA
PLUS MOREII! LOWEST PRICESII

AA Electronics

CALL 1-(800) 258-9512

POPULAR MECHANICS # DECEMBER 1993

Men

- Don't have unprotected

DIVORCE!

Get axtenshve haip from -
MEN"S RIGHTS ASSOCLIATION
17854 Lyoss Forest Lake, MM 55023

> ] buca brings infor. <<

Product besign
nevolutlon!

79 Mev

i- 300-318 2100 :ﬂ\

IMPROVE)|
YOUR

tolerate any
poor picturg
quality when the A rcan
both enhance and stabilize
virtually any video signal?

. Purchase a high quality
Intelestar video stabilizer that
offers the following:

Durable, alim-line matal casing!
Gold-plated cableg! §-v baltery!
COPY ANY TAPE!

Make the intelligent choice
Order Now!

800-829-7746
NISTR =<

ﬂ‘f

1i'.r1 Eﬂht#'lnl‘l 1-mp- Azu:au . )
Tl {802 )62V-8110 e

121




VOLKSWAGEN
RESTORATION PARTS

FLUSH UP TOIL

To Above Floor Drain Add tans of -ulHMl.ﬂHll'
Mo Dloging p Foors e M | | e ik g T

{00 TAT -0
% AL

Write McPharson, Inc., Dept. 16
Bex 15133, Tampa, Fiorida 33684 |

. MI55M !
A

FREE CATALOG! 1-800-345-8927
JERROLD HAMLIN OAK ETC

Cﬁ.BLE T‘I.Ir DESCRAMBLERS

 Compars Our Low Fetsi Pricss! cabing, rental urits, st
MH!F-WSMSH mimeciatntyl | :
;hu&”:duuwmm $19.85 VHS

HBIFIE HILE CO., INC. e \ideo Brochure .
tr
hogede, SARSS | Call 1-800-608-0001 p'é“i.‘?.'."!m" ™ o1

EﬁngAMMEH | FIkIITRONICS-FOX m|

3 VLS WARRAHTY
FOM 4D0- The woAls M) Sdearosd
gl aitene vt § Ko-slis Laddr

Ferme [T ;
anly ‘?BF' K150 shippng & raediieg L:“:ﬁuﬂ‘t:: -;‘rn:::;:"m

| “ nm Tnu T W7l & e IMENEE Ragaiienes |
LT M:&cﬁl!-ﬂm Thamhata
= ? el n hreathing o e ganr
i wom . Take .mrhunm far mans

?lafﬂ'l e T RN
unce 1557 Now buald Inmﬂ ]

.:.l“ |nu1||r,-.r¢= I'“_:a:;iﬂs
men
529 Hh Gurr-ldthlﬁ lr-151 fH'I
" RETRY

small, light weight, sasy to usa,

plugs inta car lighter DESCRAMBLER LIGUIDATION!

FREE CATALOGI!
Hamiin Combos $44, lell.'.l!lllﬂ!!l-ln 51.11:

Viea or Mastercand. ot 1-B00HB05-5406 ONLY $ 138smsao0 "o WEST COAST E
o recte Cocairly & Price | :
Chack of mohey orded, mail b FAEE CATALGG h'll'r:'Dm Fxl Eﬁ_‘;m?ﬁq’ e
Thres B Enterprises » P.0. Box 633 = Eagle, CO 81631 Super Product 11am aw Fey, 5ios, Sugsrissd, TX 77478

CABLE T.V. EQUIPMENT
Why Pay High Rental Fees?
Paplacareni for all models. & day unoon
ditonal money back gusrantss. Low Pricea

Ship within 24 hours SSAE for bres cabalog
Viaa, MO COD Led cur saperisnce work |of

™ 4-800-243-3967
: SKYLINE SYSTEMS INC.

s mis i QD B

SEE THE MAGIC DF THE UNIVERSE!

_ -.ﬂ'u--_fﬁul
‘ mﬁm flec. 1 Ihq%ﬁh”
h'lﬂllﬂlﬂlu ik 1 i Covesey

Imescops apervies massad S | now!

."I'%ﬂ PO lm;um LI

mmmmﬂwﬁufxr

CABLE TV CHEAP BIKES BY MAILT
DESCBAMBLERS TANDEMS, KIDS' RIKES, (H-LINE SKATES, WHEELCHATR

LML
FHEE CﬁTﬂ.Lﬂ'G :
GUARAMTEED BEST PRICES . IMMEDIATE SHIPPIMG PRI CATALOGUT

(619) 2846-5600 10 AM- 8 PM PSI
APFAE ELECTRONICS CHAPARRAL CYCLING & SKATING,

Hodtpwood. FL THE A350 BL CARTN BOIREVARD SAM DIEGD CalECima

FREE WEeLber's CataLoG ¢
DESCRAM B_LERSI

| Call Tall Free: --LOWEST PRICES-

o WELDCDY § CEFRRPORIARE

= I
1151 Finchay Staet Degt PM » Clnsinnali, OH 45214 — Plaass fave MODEL wsad in your drea whan calling

oEAERs wTeo 1 _0()()-535-1843

A TRAIL GO ON FOREVER.

With access to over 500,000 miles of backcountry roads and trails in
the United States, there should be no epd to your off-highway enjoyment. But
if we don't learn to use these trails praperly, everyone’s ride could get cut
short. That’s why Tread Lightly! Inc. wants to increase your awareness on how
to.use these lands responsibly. Basically, that involves making a commitment
to resmctbﬂ‘aers using the areas, obtaining travel maps, and always staying
on existing backcountry roads and trails. Because, by staying within
designated areas, there'll be no limitto the fun you can have.
For more information call'801-627-0077.

TREAD LIGHTLY! ™

ON PUBLIC AND PRIVATE LAND




ADVERTISEMENT

WORTH \\/RITING FOR

T59 INSTANT CONCRETE

Nomix™ PostSet Instant Post Hole Concrate
takes the time and mess out of working with
all-day setting concrete. This quick-setting
concrete needs no mixing and no tools. Bro-
chure explains all. Free Brochure

760 KEEP YOUR HOME ENERGY EFFICIENT
Ityou're thinking about remodeling or adding
a room in your home, a brochure called
"Meed More Space" offers tips on insulating
and helping to keep your new living space en-
ergy efficient. From Certainteed Corporation.
Freg Brochure

761 OUTDOOR POWER

Homelite® offers product information on
over 100 outdoor power products, from walk
mowers to blowers, string trimmers, edg-
ers, tillers, chain saws, pumps, generators,
pressure washers and space heaters. Free
Brochure

762 DIAGNOSE AUTO

ENGINE PROBLEMS AT HOME

Get back hands-on knowledge of your car's
electronic engine with high quality, afford-
able tools from Sunpro. The Code Scanner
safely plugs into the car's computer to identi-
fy trouble codes. Sensor Tester Plus trouble-
shoots faulty sensors and tests igniton mod-
ules. Both have Eng./Span. user manuals.
Free Brochure

763 EDGECRAFT™ DIAMOND FILE™

New! Revolutionary EdgeCraft™ Diamond
File™ Set 420 makes steel files obsolete!
High-strength engineering polymer holder
with powerful magnet holds 3 easily inter-
changeable 100% diamond abrasive pads:
coarse, medium or uitrafing! Free Brochure

764 HOME GARAGE STAR

STOPPING SYSTEM

The WALL EYE BLOCK is the ultimate stop-
ping system. WALL EYE protects you from
crashing, bumping or smashing into your
equipment or walls. Simply drive onto the

[ m——m -

| Popular Mechanics 12/93
Box 1718, Sandusky, Ohlo 44871-1718

Plagse sae tha | receive M flams checked below

apron and stop at the block. WALL EYE is
made from 100% recycled materials. Free
Brochure

765 GET OUT AND STAY OUT
Get this! Free literature featuring everything
wanted to know about the world-
class fabric technologies of W.L. Gore & As-
sociates, Inc. Learn why waterproof, breath-
able Gore-Tex® guterwear is the ultimate in
protection and comfort. And find out about
new WindStopper™ fabric, the totally wind-
proof, extremely breathable technology
that's ideal for active lifestyles. Free Bro-
chure

766 THE COMPLETE GUIDETO

ROOF WINDOWS AND SKYLIGHTS
Full-color guide features complete line of VE-
LUX Roof Windows, Skylights, Flashing Sys-
tems, Sunscreening Accessories and Con-
trols. Includes design ideas for creating light-
filled, spacious interiors for both residential
and commercial design. Also showcases
new 1993 products including the new Flat
Roof Curb, full-function Electric Venetian
Biind and recently introduced new sizes for
design flexibility. Free Brochure

767 ELIMINATE BATHRODOM MILDEW

From William Zinsser & Co., Inc., learn how
your bathroom can remain mildew free for up
to & years. Perma-White is 2 unique high per-
formance, water-based paint designed to
withstand humid conditions and prevent blis-
tering and peeling. Provides a decorative,
washable and scrubbabile finish in satin or
semi-gloss. Free Booklet

768 GLOCK INC.

Hailed by police and sport shooters alike, find
out why the remarkable Glock pistols are set-
ting new standards for handgun simplicity,
reliability, cost effectiveness and safety.
Send for the Glock semi-automatic, safe-ac-

tion pistols and accessories catalog and also

receive "'The Basic Rules of Firearm Safety”
booklet. Free

T69 STARTING YOUR ENGINE

Slick 50 Engine Formula, from Slick 50 Prod-
uct Corporation, protects car and light truck
gngines against wear at stari-up. Asingle ap-
plication treats metal surfaces of moving en-
gine parts directly with super-slippery PTFE.
Independent lab tests have shown that Slick
50 reduces engine wear by up to 50 percent
for 50,000 miles. Free Brochure

770 SCIENCE RESOURCE CATALOG

Emund Scientific's 128 page catalog con-
tains over 5,000 products for the budding
scientist, student and educator - featuring
microscopes, telescopes, weather instru-
ments, fiber optics, solar equipment, magni-
fiers, high-tech science toys, plus any items
designed for science fair projects. Free Cata-
log

7T INFORMATION FOR THE DIVORCED
DIVORCE: Attorney and local group referrals,
literature on finances, law citations, top writ-
ers, common sense on all gender issues.
Membership information and sample news-
letter from national organization. $3,00

772 HOMEBUILT HELICOPTER CATALDG
Take off from your backyard to open-sky ad-
venture! Exciting, unique catalog from Heli-
craft, Inc. is filled with photos, specs, prices,
and fascinating information on homebuilt he-
licopter and gyrocopter kits, parts, construc-
tion plans, videos, etc. The rotorcraft shown
are easy to build and affordable! Complete
Catalog $10.00

773 DO-IT-YOURSELF KITS

Choose from a large selection of grandfather,
wall and mantel clocks, as well as elegantiy
styled accent furniture pieces. Kits are made
of solid %" hardwood, primarily cherry, oak,
and black walnut. Buy direct from the factory
and save. Send for color cataloeg. Emperor
Clock Company. $1.00

Thiz Coupon Expires February 28, 1884
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Rates: $11.65 per word. 10 word minimum.

Bold Face Type—$1.00 extra per word. (First word automatically set in Bold Face Typa). Gray Background—Additional $54.00 per
advertisement. Centered Headlines {5 words or less)}—$60.00 per line. Qur JANUARY issue closes on NOVEMBER 5TH. (On sale date is
DECEMBER 15TH). All advertising is payable in advance by check, money order or credit card. Advertisers wishing to charge their
MasterCard, American Express or Visa accounts, please be sure to include number and expiration date. Send order and remittance
payable to: Popular Mechanics, Classified Advertising, 224 West 57th Street, New York, NY 10019, Be sure to indicate classification under

which advertisement is to appear.

Advertisers using a P.O. Box number must furnish complete name and street address for our records. To avoid delay in the publication
of your advertisement, please send samples and descriptive materials with your request if your advertisement does not state clearly what
is being offered. For additional advertising information call 1-212-649-3167 or FAX: 1-212-586-5562.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER'S MART
BOOKS & PUBLICATIONS

MAMNUSCRIPTS Wanted Subsidy publsher with T0-pear
tradithon. Call 1-800-685-8598

QUTLAWE Sourcebook of Forbidden DevicsaMnowl-
edge. Write: #365-X12, Penfield, NY 14526-0365

PUBLISH Your Book! Jom ouwr successful suthors. ARl
subjects invited. Publicity, adverlising, beautiful books
Send for fact-filed booklel and free marescripd report
Carflon Presa, Depl. PMX. 11 West 32 Siresl, New York
10001

LEARN COMPUTERS. Baginnars manual in plain English
No gobbhedygook. Sena §12.00, Mew ideas Center, 18511 5W

Campus Drive, Suie ZZ3M, Fecaral Way, WA BB023

“SHARPEMERS REPOAT" Monthly Mewslstisr, Valuatie
Tips—Sources—Buy Sall Used Equipmant Free Brochune
Skog Company, Dept. PM12, P.O. Box 22558 Minnaapolis,
MH 55422

“AMARCHIST COOKBOOK" Available again! 525, daliv-
erad. Barricade Books, Box 1401-X, Secaucus, NJ 07068

EXOTIC, Rare & Unusual Mérchandise Direciory! §12.85
FREE Dwiails! Thomson Pubbshing, 520 Truman, Branscn,
WD G5618

ALPINE Pockel Knile Contains 12 tools' Perect for fisher-
men, handyman, eic. 38 85 plus $2.50 S&H, Wendom's Gifts,
162 Bayoarry Drive, Limarick, PA 19468

POLK County Wagabond. A Hobo Autobiography. $10.00
ppd. Ray Hinkie, 315 Nonh 9ih, Blackwell, 0K 74631

GET ORGANIZED

110 Tipa For Oeganizing Your Work Life 16-page hand-
ook reveals fast, easy ways io organize your tme . reduce
paperwork -, minimize ineruptions .. mainiain & neat desk

streamlne files .. and more. Includes four organizing
chackiisia Send 35 and a double-siemped, setl-addressecd
business envelope 1o Alexander Publishing, Depl. PM, 8
Depot Sguare, Englewood, MNJ 0763

FALSE CHILD ABUSE CHMARGES? BA0 page
PATTERSON, Box 472pm. Monrowa, CA 31017

POLICE TRAFFIC RADAR: HOW IT WORKE, HOW TO
FRGHT IT. Written by RADAR Officer. Paperback §15 « §2
5H, Gabriefle Press, Box 80523, Houston, TX T7288-0693

HOW Ta Get Intn The College You Want §7.00. KT Warks,
Box 5565, Chariotiesville, VA 22905

oatanse

FREE BOOKLETS: Life, Dealh, Soul, Resurreciion, Paliu-
tion  Crisis, Heldl, Judgment Day. Rastiution. Bible
Standard(PM]). P.0, Box 87, Chester Springs, PA 15425

“TRAVEL FREEP Wordwida! Airines Cruises, Book
revagls inside secreis $19.95 O'Hara Pubkshing, 5T
Chastnul, Oranga, M 07050

FUEL FROM WATER. Energy independence with hydro-
gon. Amazing fres report. Meril, Box &84, Louisville, KY
40201

BUY AMERICA MAGATIME - showcase of American
products S&yr. 600 Centre Stresl. Depl. P, Ashiand, PA
1T

CANADAS Hottest Mewspapers, Now A Must With Fres
Trade. Gat The Best 50 Newspapers For §1.00 Each. Send
550,00 To: Allas, 8589 herville, Montreal, Canada H1Z 2RZ

“ALIBl Handbook  Avasilabie Agan! B25, Delivered.
Confiscated Books, 103 Targes Place, Depl. 108, Siephans
City. VA 22855

“RECIPES FROM PARADISE™ Cookibook - Delickouws Low
Fad Cuising - §18.95 Casper Travis Enl. Box S944PM,
Napies, FL 33041

CLASSIFIED ADVER-
TSMGE", This infamative 24-Page Bookdet Will Show You
The Do's And Don'ts of Classitiea And How You

56, 250 W. ESth Strest, New York, NY 10018

FREE SUBSCRIPTIONS TO 100's OF MAGATINES. Direc-
tory 35 Info-Direct, Suile 107, 2015 Wooded Knolls,
Philomath, OR 87370

QUILT puzzie Walnul, maple 514,00 Richard Shorten,
P.O. Box 1617, Orem, UT BL058-161T

RUSSIAN Souvenis. Unique Mililery and Fedaration
‘Walches - 56855824 05 Mulitary abrcrall shells - B35T,
Buran Space Shuttle Hying model 52 50, Air Force patehes
£200. Add £3.00 per order S4H; MYEV Engmesring, 3775
Archwood Rd., Cameron Park, CA §5683 (816) 676-8818.

SOLAR ELECTRIC Toys. Lights, Experimsent Kils. Flash-
lights. Laniarns, & Solar Power Systema Unique Gifts. 108
page catalog 58 Altemnative Solar, Box BES0TES, Temecula,
CA S2585-0788 or Prodigy E-Mail KGTEZZA.

CAR WETTLE tatest in U5 piug in sy car. Enjoy hot
bevarage this winter whila driving. Free Brochure SASES2e
postage. Auto Indusiries, PO. Bow 1945, Glendake, CA 81208

DOG TAG—Steriing Hilver—Standard miditary sz Ene
geaves “MADE IN THE USA.™ S1ar & stripas gesgn. 247 ball
chain + aiftachrmant chain Sand 5685, Lis Shann Jeweiny,
860 Hokulani 51, Honolby, Hi BE835.

FINGWAY indods Fun-time RingToss Gama - For All Ages
4" - 5895 5" - $74.85 - $4.00 5 - CHMO Papa’s Woodshop,
1696 E. Walnut, Tulane, Cal 93274

SECHETS ritvedléd. Sarve thousands of daollars negotiating
your naxi cad purchase Suaranieod results. Retined car
saleaman reveals how with sasy step by siep instructions.
§10.00, Box 312, Ridgatop, TN 37152

2325 DAILY “CHROME PLATING™ Aulo Pars, Molorcy-
clas. maxpansive, easy. (Free) iInformaton. Chromsa Finish,
Box 2285, Walder, Maryand 20804

HOW TO BUY A USED CAR Profect yoursalf by knowing
what io ook for. Send 55 (Check oo M) (or 8 30 iem chack-
off st 1o: DALD, Dept. 11. PO Box 206, Nulley, MJ 0T110-
t20a

GOVERNMENT SEIZED Vehicles from $100. Fords. Mer-
codes. Corvattes. Chovys. Sumplus. Buyers Guids. [1) BOS-
9E2-8000 Exf. S-20024

JAPAN! Want wark? Travel 7 Adwenture 7 Taach in Japan!
50 pp. of Secrets! §7. D. Babiuk, #101 Mezondo Toma, 15
Hanaromo-cho, Seki City, Japan TS01-32P

MONEY-FREEDOM-CONFIDENCE Complele source lor
businsss. molivational, sall-improvemeant books. Fres cais-
log! Grey Wolf, Box 26104-1, Kingston, Onl K7W 4¥0

WORK in Canada, minimal immigration hassies. Many
prolessions (medical, lechnical, accounting, more) quality
under Elle-known ireaty provesion, Free info, SASE, 101B
Wallsian Way #1660, Rschiand, WA 68353

GRUMPY MAVEL'S FRUMPY FABLES-Eleven Onginal
Fablea Pre-adolescents fo  Adufts Love Granny
Gwentwiddy, Cousan Smudgin; Chisalditch; Moding Ah-
Ling. $8.95 “Grumpy', POB 381, Quinque, VA Z30985

TENNIS: How to improve through fitness. §8.50 plus §1
SH. Jesse Taijeron-B81, 1384 Frauline Drive, San Disgo, CA
52154

CATALOGS

“SMALL ENGIME PARTS" calalog §1, Smith's, 513w
Spring. Weatherlord, TX TE08E

GIFTS FOR EVERY OCCASION. at Deiow retail prices

CHILDREMN'S Wooden Creations Free Cataslog SC
Craatipns, 2821 N Stone, Tucson, AT B570S

“NEOM Products And Accessories” Cataslog 1
Neoworks, P.O. Box 1257, National Ciry, CA 91851-1257

FAMILY Record Bibla, Protestant §45 55, Catholic §59.65.
Margare! Davis, 1034 Woodland Church Rd., Youngsvilla,
NC 27596 PH. 919/558-5456

VAPOR CARBURETOR TRIPLES MPG. Frea infarmation.
H&A, AZEJSP Bowling Gresn, MO 63334-5350

DALUG RAID SECIURES: Buy Dint Cheaap! Cars, Trucks,
Boats, Compuiers, Seizures, Box 51488-AT, Onlario, CA
91781

LUNIVERSAL TOWING DEVICE no hiiches required, Elimi-
nales jerking chains, brokan ropes and rear end colksions.
Simple. Sand §5.00. PLANS, P.0O. Box 271177, Darvaer, CO
BOZ37T

HLTECH SCIENTIFIC CAR WASH BYPASSES NEED FOR
WATER] Devve your van, truck or car 1o side of {he road—and
wash @l No waler neaded! Beo-degradable. Fres details.
YODER CO., 23455 CR. 50 {Dept. A-12), Nappanes, |N 46550,
1-B00-B35-2248 axt. 183

REALISTIC BLINKING “ALARM™ LMGHT: Easily Built!
00, Stephen White, 326 MistyVale Middietown

PLANSS4
DE 16706

JERUSALEM WILL S00M BE SOVERENIN AND FREE!
Free Proot Write DAYBREAK, Box 15003 Mewark, DE
19711-5558

1884 LS. PATENTS WALL CALENDAR. inventors, angi-
neers, tHvia bults! 13 months, 38 pages, patenta, history,
rabilia. Sand §10.85 postpaid: DewRay Praducts, Box
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2000-PM, Ann Arbor, MI 48106-2000. info: 1-800-260-2255
axl 5,

ENJOY STEAMIMG HOT WATER from your vehscle; any-
whers, anylime {coffes, soup, cleanup, #icL Simpla, sasy,
Plans - 8500 TFindustries, P.O. Box 36009H, Dermves, CO

BO2WE
{Comtmnsed on next page)




ALTOMOBILES

AUTO INSPECTION GUIDE. Take Control! SAVE MOMNEY!
Avoid Frustration! Bypass lemons. Send 54,00 and SASE 1o
14158 5. 17th Streat, Negarland, TX 77627

LFO'S

CABLE TV EQLAPMENT

SECRETS of UFD propulsicn explainad in video by axpar
5§25 Free UFD video catalog ARC. 11012 Ventura Bivd..
#1344 Studio City, CA 91604,

CABLE DESCRAMBLERS!! Jerrold. Scienliic Atianta,
Zenith, Pionstr. We offer compatitive prices, exparisnced
mpresentalives and bes! sernce around! PREMEER
CONCEPTS, (800) 9773642

AUTOMOTIVE TECHMICAL INFORMATION HOTUIME
Cuestions answered, from general Bulomalie nepair 1o the
lateat factory servica infermation concaming recalls & bulis-
tine. Mo guestion oo simpls or comples. Call AUTO-TEC at
1-800-TTE-ALITO §2.00 Par Min. Must Ba 18 Or Oider. GCI,
116 5. Madn, Mendallville, IN 48755 219-247-8980.

ER Fighls Friction! Increase Horse Powar and MPG. “Use
Energy Pelease in Engine, Drive Train, Bearings ™ Only
524 88 Today! FREE SHIPPING. Calor info. §1.00 GUARAN-
TEED| THF Eni. P.O. Bon 16524, Bowse, 1D B3IT1S

DOUBLE ENGIME LIFE for penmas por oil change. Indo
pack and sources - 55.35pp. FREE SAMPLE TD FIRST 100
ORDERS! MTE, Box BITE. Scottsdabe, AZ BS252-8078

TREAT ¥our Engine With ULTIMATE ENGINE TREAT-
MENT. "Systam-48 GUARANTEES Longer Lide. Batter
MPG, Performancs of FULL MONEY BACK! Save 25%. Sand
§14.55 WLMS, 21 Lisburn, Paabody, MA 01860

RESTORATION PARTS. CARPET, CONVERTIELE TOPS
& BOOTS, BAA'S, LAMBSWOOL, SEATCOVERS, SHEET-
METAL, WEATHERSTRIP, FOREIGN & DOMESTIC 1928-53,
PERFORMANCE. BO-A5E-TE11.

$500.00 PRAOFT Per Car Purchased Possible Buyng &
Sadling. Deladed Repor 5250 Federal Information Center,
P.O. Box 821, Mantaloking, N 08738

HEAR it sirmight lrom NASA| Daily inside news! 1-800-
AURCRAS (1-300-287-6727) Ususl RASA repor |52 minutes
at §2 par minute. You must be 18 ar older. DM.B.. Thusvilie,
Florida (407) 364-1228

HOVERCRAFT

CABLE EQUIPMENT PIONMEER, SCIENTIFIC ATLANTA,
ZENITH GENERAL INSTRUMENT CALL (B00) TE5-4124

CABLE Tesi Chips. Puts cable box into hull sarvice mode!
£23.95 1o §59.55. 1-B00-452-T090, |370) S02-0841,

CABLE CONVERTERS, ACCESSORIES BELOW WHOLE-
SALE! Immediate daelivery fram giant stock! COD ordars
only. 1-800-555-1748

HOVERCRAFT Parts. Catalog $5.00. GPL. 1230 Tangelo
#4137, Dalray, FL 33444-1258.

DEALERSHIP infarmaticn §11, Kits, VWV Plans. Neateric,
Terre-Haute. Indiana, 47B07-2384. (812) Z34-1120.

OLRET MNew Fasl Howercralt Calalog 52 Box 31M,
Cordova, IL 81242

“CABLE T.V. CONVERTERS™ Jarrald®, Zenith, Puonesr,
Oak, Scientific Atlanta And Many Mose, 12 Years Expori
ence gives Us The ADVANTAGE. VISAMEC, AMEX, COD
Advaniage Electronics, inc. 1-B00-952-3318, 1125 Riverwood
Dr., Bumsville, MN 55337

PREVENT DESCRAMBLER DAMAGE DON'T BITE THE
BULLET! Snooper Stopper Data Blockar 534685 Video
Connections 1-800-525-3426

HOVERCRAFT plars, 3 to 160hp. information, §5 (refund-
able) Seviec. Box 848, Monioe, WA BB2T2

(BS, RADIO & HAM EQLEPMENT

SECRET SCANNER FREQUENCIES! FEDERAL AGEN-
CIES, SURVEILLANCE, POLICE, MORE! FREE CATALOG!
CRE, BOX 58, COMMACK, NY 11725

POLICE-FIRE SCAMNERS. CB's. MARINE ZWAY. ANTEN-
HAS. HPR, BOX 18224PM, DENVER, CO 80210

ELECTRIC BIME-Scooter Kits, Solar Magazine 52.00
Sievenson. 758 South State, Ukiah, 95482

CB MODIFICATIONS! Frequencees, sliders, FM, amplifigrs
books, kits, repairs, high-periormance accessories. Calalog
52 CBCL Box 31500M, Phoent, AZ B5048

“BULLET” BUSTER. Electronically shiedd your cable box
§1085 + 53 58H. Emctroman. (504) 482-3017

CABLE TV DESCRAMBLERS MOBODY BEATS OUR
PRICE! Quantity Discounts 24 Hour Shipping - All Brands
Call W.C.L 18006770321

CABLE DESCAAMBLERS! Buid your own Descramoier
for LESS than $1200 in SEVEN EASY STEPS! RADIO
SHACK Parts List and FREE Descrambling Afsshogs that
COST MOTHING To Try, Incluged. Seng $1000 To
3'}':.“;““ Faciory, Depl. 2. PO Box 1780, Baytown. TX

DESCRAMBLE CABLE Add Semple Circuil To Radio
Shack AF Modulator instructions 58000 TELCOM. Box
BIM. Brusly, LA TOT18

AUTO SUPPLIES & EQLAPMENT

NEW Radiators (Modne), gas lanks. air-conditioning con-
dansars - Our prices save you money!! Nationwide 1-800-
246-2443

ALTERMATOR Generates Rsbuilding Book. Details: HY
Technologies, 7505 Barkenting, Las Vegas, WV 83128

FREE INFORMATION Amazing Car Polish. Mills, 2089
Fegena Drive South, Largo. FL J640

TAUME EXTENDER. Quick, efficiant way (o sacure (runk
lid while carying bulky loads Adjusts sutomabically 1o
correct langth. Mo mare langled. knotied ropes. Details fres
or §10.00 plus $2.00 Shipping. ACECOM. P.O. Box 3571,
Somarsal. KY 425564

TRUCKS, PARTS & SUPPLIES

DUMP KITS AND COMPOMENTS, Comver! Your Pick-up
Flaibed Inig A Dump Treck No Welding Reguired. Reds
Equipment, P.0O. Box 555, Henrietta, Texas 76365, {817) 538-
5601

BICYCLES, SUPPLIES

PMIPER ROBOTS: Holday Spocial Aeg. 552,00 Now $49.85
Fiper Responds To Whistle Commands, Forwvards. Back-
wards. Left & Right. Other Robol Kits Avallabla Send §1.00
For Brochure. Refundable With Firsi Order To: inside
Moves, 128 Newbury 51, 'W. Peaboody. MA 01960, Major
Credil Cards Accepied.

SURVEILLANCE COUNTERSPY, PROTECTION! Guaran-
tesd Lowest Prices! Catalog $5.00. Protecior, Box 520204-M,
Salt Lake City, UT B4152 (BD1) 487-3823.

BUGGED? PHONETAPPED? Free Catalog Counter-Sur-
vililance Equipmen tails you Fastl 1-800-TX2-5000

FREE| "SPACE-AGE™ TELEPHONE TRANSMITTER With
Catalog. $10.00. Spymarl. P.0. Box 2343-M. Atlanis: Beach,
NC, 28572

ULTRACOVERT PIMHOLE MICROWVIDECCAM! 10 Wil
Video Transmitters. More! “Affordatdes Microvides ™ Calakog.
5300 SUPERCIRCLNTS, 11553 Fesaarch Bivd #8-2 Austen.
TX TETSD

ZIPPER BICYCLE ENGIMNE KITS Motorize Your Bicycle 20
MPH Ower 100 MPG 714 - 3758270

FIX YOUR OWH BICYCLE - Videotape - Fiuing Flat Tires, ™
§19.95 + 5250 Bikeman, Box 314, Swarthmone, PA 18081
Sond SASE For Catalog

MOTORCYCOLES, MOTORSCOOTERS &
GO-MARTS
G0 KAATS, Minibikes & ATV'e Assembled, Kis, Pars,
Engines. Discount Prices, Large Selecton. B8 Page Catalog

£3.00 216-357-5560. Kart World, Dapt C., 1488 Menlor Ave
Painesville, Onig 44077

CONVERTING BUSES TO MOTOR
HOMES

FREE INFORMATION - Bdl Lowman. 306M Rwarbay,
Tampe, Florida 33815 13-621-5204,

AVIATION, HANG GLIDING

COMPLETE Guide To Hotmaebuill Helicoplers. $7.95. H-C
Guide Publishing, Box 50485, Migwes! City, OK 73140

BOOMERAMNGS ... HLTECH DESIGNS! incredible Re-
turng. Amazing Fun FREE CATALOG. Boomaranghdan,
18061 N 3rd, Monnoa, LA T1200-4222

HOMEBULT ARCRAFT — ILLUSTRATED SOURCE-
BOOK: 200 pages. Kits and Plans for Every Type Aircrall plus
all the materials and supplies neaded. §12.95 plus $4.30 5+
to: AEROCRAFTER, 040 Adams #G{8) Benicia, CA 34510
[TO7) T4T-1509 B4 PST Visa®iC

mmmmmmﬁm M-7E3, Mesa,
Artzona, B4

SURVEILLANCE-COUNTERSURVEILLANCE - Covert au-
diawides, nightvision. Catalog $5.00. PEP, Box §30024-M,
Morcross, GA 30053

COMPUTERS & SOFTWARE

FREE CATALC:G-OMN-DISK. IBM Cornpalibile ShareWere
ASP Appreved Vendar. Buster Saftware 1-800-598-7230

DIRECTORY 100 + Saurces Of Public Domaen. FresWars
And BhareWare Softwarn, § CO-ROM, Graphics,
Games, Uilities, Adult, Elc. §2.00. PYPCOMP, PO, Box 353,
Stothille. NY 121720085

SMARTLY PURCHASE YOUR FIRST COMPUTER with no
knowlsge. Guide rewsals madng ads, whai 1o ask, pay,
avoid. 5495, KOMSTAT, 14 Libery, Colchester, VT 05446

SATELUTE - TV

SUPER LOW PRICES. FREE U.5-INTERNATIONAL CAT-
ALDG, SATMAN BOO-4TI-8626

FREE DETAILS! Saieilite systems, upgrades. program-
ming. ORBITEK, Box 264, Bohemaa, New York 117160264
1-800-580-4724. 1-516-580-1242

SATELLITE AND CABLE DESCRAMBLERS. Largs selec-
tion. From 53455 Frea catalog 212-330-8303

Jetroid  Tocom  Zemitn. GALL NOWY (800) 233-0570,
MASTER COMPONENTE.

CABLE TV DESCRAMBLERS AND CONVERTERS. CON-
FUSED ON WHO TO CALL FOR THE BEST IN CABLE TV
EQUIPMENTT?? All Systems Bullet Proof - Ali Systems
Guaranead - Lowest Prices - Quantity Discounts - Dealers
Welcome FREE CATALOG. PERFORMAMNCE

INC. 1-800-815-1512, 233 Morth 48th, Suite
MBE, Lincoin, NE 68504-3512.

CABLE TV DESCRAMBLERS WE BEAT ANY PRICE! ALL
MAJOR BRANDS. LOWEST PRICE GUARANTEED. ALPHA
ELECTRONICS 1-800-754-5400

CAMPERS & TRAILERS—MITS, PLANS

BUILD YOUR OWM - Traval Trailer - Fifin ‘Wheslar -
Matorhoma - Campaer - Pickup Cover - Plans - Patberms - Kits -
Catalog $1. Gien-L, 9157 Rosscrans. Box 1804AV3,
Balilawar, CA 0706

172 TRAILER PLANS Motorcyele, Unility Gar, Construe-
tion—5trong, Streamiined, Easily Buil. Catslog 54.00. (Ae-
fundabie). Tag-Aong. Box 18107, Salem, OR 57309

BOATS, OUTBOARDS, TRAILERS, &
KITS

PRECUT BOAT KITS - PLANS - PATTERANS - AMERICA'S
LARGEST SELECTION - 670" - Powarboals - Sailboats -
Trimarans - Dinghies - Houssboats - Hydroplanes - Tunnal-
hulls - Duckboals - Cances'Sirippers - Kayaks - Dorias -
DISCOVER no dryrol epoxy bosibuilding - HUGE ILLUS-
TRATED CATALOG 32.00 (Airmail 5500) Book *Amateur
Boatbullding”, $6.00. - Frea Epoxy/Fiberglass Supplies Cat-
kg - CLARKCRAFT, 16-6 Agualane, Tonawanda, NY 14150

BOAT PLANS - PATTERNS - KITS - Unsurpassed salection
+ T'/55 - Hydroplanes - Canoes - Keyaks - Rgwingboals -
Duet kiboats - Dorees - Saiboats - Houssboats - Duick/ssmple
Stitchenglue. Tremendous savings! 188-page DESIGM
BOOK - $4.00. inciudes Fres “Boalbuiiding Supplies” cata-
log. “Epoxy Manual' §2 GLEN-L. B152 Posecrans. Box
1B PAM, Blefifiower, CA SOT06 310°630-6258.

EVINRUDE - MERCURY - FORCE — NEW 1982 Bargains -
Top Brands Bll sires .. 5200 handling .. Scobi
McCulloch parts Electra Marine, 610 Memck Road
Lynbrook, Mow York 11563 INFLATABLES.

FREE Caialog - Lowes: prices world wide, SKYVISION,
1022 Frontier, Fergus Falls, MN 58537, 1-800-X34-84355

EVINRUDE Parts, Boat & RV Supplies, infiable Water-
toys. Outooor Traditions 1-800-316-FISH,

TV, VIDEOS & VIDEOD EQLIFMENT
HOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

SCRAMBLING NEWS, Cable and Satellita turn-ans. by-
passes. Mo equipment sales. Free catalog. Viosce/FAX T16-
Bra-2088.

BATTERIES, ALTERNATORS

DIRECTIONS For Care And Feeding Of Nicad Recharges-
ble Batteres Cr What The Manudacturess Don't Or Won't Tell
You. For Free Information Send SASE To: D'W Hanley, P.O
Box 1240, Loxahaichee, FL 33470
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ENGINES - Briggs. Kohier, Others - HUGE DISCOUNTS!
Catalog §2 Engine Mart, 2642 Newlound, Merrit! island, FL
32952

TOOLS FOR SALE

MAKE WOODEN TOYS! Whirligigs! Doci siarps' Dod-
nouses! Banks! Music Boses! Dozens of fun Wooden Toys
ey "’Eﬁr“""nr"“aﬁ“ﬁ”& o Samont, O
Catniog 5100, res Ty, 1 ont
43718 Phone Free, {500) 848-4383 Ext. 0

g

BUMPER Stickers: Your personal message seen by thou-
sands. 2 ines. 26 letters. Send §5.00 sach. Free details
BRINCO-S. Box 401092, Hespora. CA 92340

ARTS, CRAFTS, SUPPLIES

HYDRAULIC Sguare Tube Bender Build Your Own. P.O
Box 2802, Hayden Lake ID 3835

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
antead Catakog §2.00 (Refundable) Cameiol, Depl 44, Box
ES. Brisiol. Wisconsin 53104

USED TOOL PRICE GUIDE AC Tools To Welders In-
chudes Manulachsnen. Models, Used RataibWhobesale Prac-
ing Plus More, Information 5200, Book 51795 UL, P.O
Box 0304, E Woodsiock, CT 06244-0304

MACHINERY, TOOLS & SUPPLIES

LATHES Milieng Machines For The Rideman. Catalog
£1.00. Blue Ridge, Box 538V, Hurncane, WV 25526 1-B00-
Bra-6500

HOBBYISTS improve your LATHE with the ultimate bool-
post system KAF, Box THIC, 5t Joseph, ME 49085 616-429-
150

ATLASCRAFTSMAN Latha Parls Accessories. HERMAN,
308 NW B0 St, Tamarac, FL 33321

BANDSAW CIRCLE CUTTING JIG cuts inside & oulside
diameters. Detailed insiructions & illusirations. Plans $12.95.
SH 5175 Gk MO Fred Leryoen. 33 Liac Ln., Lewittown
P& 18054-3522

“GETTING Started in 5tained Glass 51 00 Whitiemone.
Box 2065T, Hanower, Mass. 02335

CLOCK WORKS, beading supplies. rockhound supphes.
ball buckies. cul slones. Wholesale calalog 5100 Eloxita,
Box 720, Whaatlsna Wyoeming 82201,

PLANS, BLUEPRINTS, PROJECTS

RECYCLE plasiic grocary bags by making a wooden trash
bag hoider! Plana 53 Ohio residents add ™% sabes 1Bx
CISCO ENTERPRISES, Dept. PM, Box 347300, Parma. Ohia
41 34-T300

NOVELTY BOMB CLOCK PLANS. Build and ssll this
nleresting tvme plece Clock will get evaryones attention
Plans §7.00. Walchoog Enlerprises, Box 221 12688 Wast 111h
Streel. Tracy. CA 95376

PLANS: Go-Kart, Deck, Shed, Junglegym. Gareto, Ga-
rage, Engine Hoist, and More. 58505, Cneck MO, Sand
SASE for complete lisi, MAL Industries inc.. P.O. Box 335,
Pemineville. New Jersay 08535-0335

WELCOME TD CLOCKMAKING! FREE BHIPPING. FREE
CATALOG. 3 quarz clock movements wilh hands & harg-
ware—only 58.585" COrder #71181 (74" shalt lengih), # 71182
{37, #T1163 (247 Send paymenl: KLOCKIT. Depl. PM1Z3,
PO Box 542 Lake Gensva. Wi 51147-9967 Amanca’s
Laadar in Clockmaksng Supplies. 1-800-556-2548.

MEM-Ouarte Clock Movemens as Low as §1.75" Posters,
epowy. videos, hils - gwer 2000 idems' Color wholesals
catalog 5300 (credited). Steebar. P.O. Box 483-P. Andovar,
M OTE-0453

WHOLESALE Quartr clock movemends as low as §1.76
Calalog 51.00 CHT-M. 147 Bullock Road Foxworh, MS
FOE3

MNEW UNDREDS of plans-FREE tag dnil chart -
Steel - Brass - Alumenum -Shop Supplies - Computer Control
your machines. Send 5200 - CEL RA#1, Box 183PM,
Cameron, IL 61423

MACHINE Shop Prosect Plans. Send SASE. 4530 &3
Avenus North, 51 Petersburg. FL 33705-5502

WALLS MOUNT TOOL STORAGE SYSTEM Easy fo busld.
Halds all your hand tools. Free dataits. Send SASE. KD, Box
998, Sound Baach. MY 1179

FOIL THIEVES: Push bution and &log pas flow (o your
suismobile’'s sngine. Plans §10.00, CheciiM, SASE TiSA,
Box 8732, Arnold. MD 21012

FOUMDRY SETS Supplies. Brochume §$100 Pymamid
Products. 85357 Amencan Canal Ad. Niland, CA B2257
1618) 354-4065

HYDROPONICS, amazing results from indoor syslam. less
than $100.00. Plans 55 00°SASE. Hydrogro, 1540 Headon
Aoad. Box 53048 Burbnglon, Oniarig, LTM-24A3

NEOM ART Creale Mongy Making Projgcis. HomeBuse
nexs WanAuts FunProfis FREE INFOAMATION. 520
Myrile. Adingion, Texas TRGE

MODELS, MODELS SLPPLIES

STEAM ENGINE KITS power models 8l savngs o youl
Sand 52 00 lor calalog. PM Research. inc. Dept. 7. 4110 Mikes
Hill Road. Wellsvitie. NY 14855

LATHES - INDUSTRIAL HOBBY FROM 5350.00, METALS,
SUPPLIES. CATALOG 52.00. CAMPBELL TOOLS CO., 2100
D SELMA RD_, SPRINGFIELD, OHIO 45505, 1-513-322-8562

POTATO BAZOOKA shoots up fo 4001 5 dilerent styles
sach with SHLENCERS, ingxpensice essy nsiruchions
£10.00. Couniry Fun, PO Box 186, Sacta., CA 85871

& METAL Cutisng Latha §125.40. Taig. 12419 Nightingale,
Chandler, AZ B5249
FREE ABRASIVE WHEELS - 15 Assorted - 513, Gat 3 Frea

$2 00 Shipping. Saloman. MBD Sta. 110, 77353 Visigh Placs.
Flieshing, NY 11387

BANDSAW BLADES, Any Size Free literabure. King Saw,
G541 Tidewaber Drive, Norlalk, Virginia 23508

"& PAINTER'S HELPER" For Housahold Handyman. No
npad to wail for one sads 16 dry balare painting othes sida.
For information. send 55 A E 1o JO. Enterprses. 8585 W
Toh Ave., Arcada GO 80004 for inee Drochure

HOW TO BUILD GUN CABINETS 43 dlustrated pages,
Moom Publishing, P.O. Box 128, Liverpool, Texas 77577

TOYS, GAMES, KITES, PLEZLES,
NOVELTIES

GEMUINE RATTLESMAKE FANG - 5200, GENUINE
SHARK TOOTH MECKLACE - 85.00. ODMMTIES. CATALDG -
$1.00. WOALD RARITIES, BOX TOPM-134, REDONDO

FOR THE HOME BEACH, CA 80277
TOASTER OM—LIGHTS DUT? MAGIC TRICKS, JOKES,
SOLVE Power Problems. Mo Rewiring. WATTSWATT VENTRILOOLEISM
Salely Oparates Muliple Applances. Toll-Fres information
1-B00-800-4438. Operator #2. Braakfnough Markating. VENTRILOCUIST Supplies, § o, kG

SOLAR HEATER, build yoursell, instructions send 52.00
Information Express. PO Bom X35 Wasesbara, Marth
Carpdina 28170

AT POPULAR MECHAMICS WE LIKE TD MAKE IT EASY
FOR YOU. YOU CAN CALL OR FAX N YOUR
MENT AT ANY TIME. ALL WE NEED 15 A CREDIT CARD TO
CHARGE IT TO. ASK FOR DOROTHY MOLAN. {212) 545
F167. FAX (212} 88&-5552.

HEAT your home with ol ? SLASH your bifls a3 much as
60%!! GUARANTEED. RUSH 51495-81.50 SH to: ARC
Enterprises. 275 A1, 10 East, Suite 230-2408, Succasunng
MJ OTETE

USED Mol Water Heat Exchanger Data LSASE Rndiret, 26
Granite, Wes1 Warwick, Rl D2BS3

SAVE MOMNEY O UTILITY BILLS. Book shows many sasy.
nexpensive. proven methods! 5585 DeBall Intemational
Box 123, Dept 34C. Blvepaint. NY. 11715

SAVE Energy’ Bookiel Describes Twanty Ways, 5278
Mew Direction, 262 Burning Trea, San Jose. CA 85118

RECOVER Wasis Haat From Furnaca, Water Heater, Elc
With Simpke & Inexpensive Heal Exchanger. Plans 3500
Ideas. PO Box 3816, Akron, Ohio 44314

SAVE Owerheating Fridge Circwil 300 M.O. J.Smith,
Box 3114, Lakewood, CA 307113114

SOLAR & ALTERNATE ENERGY

FREE! Dummy Catalog 52.00. Maher, Box 430-PM. Littiston
Codorads BOED

FREE! World's Leading Movelty Catalog 1600 Jokes

Tricks, Science. Spons. Hobbies Johnson-Smith, F-O01
Bradenton, FL J4206-5500

TORNADO Proof Your Home. Engineering Specifications.
£50.00 MDD, 3B Bouth Avenue, Aurors, lllinoss BOS05

FIBERGLASS! DY with MOLDING VIDEQ 334 95 BASICS
VIDED 524 85 or both for $49.895 ples 5450 S58H FREE
CATALDG, lschnical assistanca Sinca 1857 Fiore Glasi
Developments. B00-821-3283

PLASTICS

MAGIC, Movelies. Send 5200 Recews Calalog. Free
Trick, §5 00 Discount. KiME. Box ITBSA, Fair Lawn, NI OT410
TLAFFAMERICALETTER 5300 SASE Box TBS-PMIL
Atlanta. Georgia 30053, (404) 256-B555

ANTIOUES, RELICS, ETC.

FREE List o Sevious Colisciors. 300.000 indian Artiiacts,
Pots. 50.000 Minerals And Fossits. Caddo Trading.
Box 663, Murirsssbaro. Arkansas 71958

CASTOUITE Liquid Plastics, Crystal clear, colors. For
casisng, embedding, coaling, hiberglassing. rapairing and
reproducing with our Mold Making Supples. Catalog §2.00.
CASTOLITE, Dept. 8G0PM, 4815 Dean, Woodsiock, IL
BO0EA.

RAUBBER, plasiic compounds, techrigues, sourcea. Fres
information. Caslcrafter. Box 18586 (A12), Memphs, TN
38156-0506

MEED an INEXPENSIVE INJECTION MOLD tualt or small
guanties of PLASTIC DR ALUMINUM PARTS 70-10.000
pieces. Call 1-616-324-3464

GLANT SOLAR PANELS 544.00 EACH! Excellant Prices
Solar Eqguipment'Accessories. Free information SASE.
Catalog $3.00 Ouad Energy. Box 830073, Houslon, TX
TT268 [7T13) 6830313

HYDROGEN genembor you build nio your car. Fuel lrgm
water, Plans & enslruchons $1585 « 5250 5H. Can
Mothumo, 1O0A3 Bed Air Ave., Montciair, CA 91763

MEW! BUILD AMATING LIQUID PISTON ENGINE from
pepe fittings. Easy plans, Free information. ABCO, Box 306-
M12, Seminary, M3 38479

FREE ENERGY] Fusl-less motors and gonerators. HAA,
ZREPM, Bowiing Green, MO S3304-9350

SOLAR COLLECTORS YOU CONSTRUCT. Send Stamp
10805-PMW Hayvenhurst, Granada Hills, CA 91344

HOW TO BUILD SOLAR RODM HEATERS, 5500 Eldridge
Enterprises, POB 118067, Toledo, Ohio 436117

124 POPULAR MECHANICS

MODEAN ARROWHEAD Mahking Information 51.00.
Commons. Bax 5012-M, Ceniral Paint, OF 97502, (503) 654-
1681

BELT BUCKLES Tor coins. stones, j@welry mounbings, cul
slonas, clock works. Wholesals catalog 51.00. Eloxita, Box
728, Whaatland, Wyaming BZ201

WRITE & SELL “HOW TO BOOKS" Maka Money With Any
Subject! Complata lllustrated Money making course. FREE
INFORMATION. BOOKS, 522 Myrile, Arlington, Texas TE018

BOTTLE Culting. Free Brochurs, Enjoyable. Crafts, Box
210, Cataract Wi 54620

MIRRORS - Wall, Doom, Bidold Doors, Celing, Kilchen
Backsplashes. Wall-lo-Wall, Vanities. Professional Detasied
Instructions With llustrations - Measuring - O .
Installing. §18.50. Mirrors, P.0. Box T15, Addison, IL 80101

FREE Gian? Bargain Stamp Calalog, Full OF All The Latest
Denings On Wordwide Stamps. Accessories And Supplies.
Baseball Cards, Posicards And Banknobes. Plus You'll e
cerve Stamps On Approval. Buy Only YWhad You Like, Astum
Balance. Sabtsfaction Guaraniesd. Jamestown Stamp
Company. Inc.. Dap't E1Z3PM, Jamestown, NY 147010019

OLD US stamps on approval Sherman Box 15388E
Philageiphia, PA 159111

FREE sample pius catalog Jefteras. 3480 Midalebeil,
West Bloomfield, Mi 48323

S0 DIFFERENT Qid LL5. between 1851 and 1938-51.00. Ed
Aoush, Box 3734, Manstield, Dhio 44507

“PENNY Stamp Approvals,” Regardiess Catalog. Kiosier,
4164 Sind 51, San Diego, CA §2105

10 OLD Menvl U5 Commemoratnes. 25¢) Approvals
Global, Baox 7429-P6, Olympsa. WA B8507

LICARDATING Tremendous O Accuwnulstion. Basgain
Lisis Free Alsfaio, Maynand. A 01754

111 Mint £7 51, Pairs 58.51, Blocks $12.60. Meballe King.
330 Alesander, Kamloops, B.C. Canaga V28 IR3

PREMIUM U.S. STAMP ALBUM Loather album, 230 heay
pages, complete 18471893 539.90 ppd_ VISAMC 1-800-TE2-
6720 Satisfaction Guaranteed. StampUSA-PM, Box 4255,
Fraderick, MO Z1705-4255. Free Brochure.

ROOM MONITOR 514800, RODM and TELEPHOME
524800, REMOTE TELEPHOMNE RECORDER 2479.00 - (B00)
6338277 - §3.00 Calalog. Listen Elecironics, 803 Elgin,
Muskoges. 0K 7401

LEARN 1o re-upholsier! with videos. Tomden, P.O. Box
230, Mayo. MD 21106 [410) 8564225



ACCORDION Top Brands. Cordovox. Buy direct Treman-
dous Discounts Trades sccepied. Free brochure PM,
Accordepn-0-Rama Inc., 307 Tih Ave , New York, NY 10001
Prhone 212-675-8089

INSTRUMENT Kita! Busld Appaiachian and hammened
dulcimers, bangos, mandobna; even harps, harpaichords
Frea Catalog PM Hughés, 4419 Wes! Collan. Denver, GO
BO204

ACCORDIONS, CONCERTINAS, Bution boues, new, used,
repaars, trades, credit cards. Castighone, Box 405, Warren,
Mil 45050, Calalogs 313-755-8050—800-325- 1832

“DOOR KNO8 ALARM" Travaling protection at its bast
$13.85 the Gary Enferprise Co.. Box T10752-PMC. Houslon.
Texas 772710752

YOUR SAFETY
UNIGUE Combinaton AMFM Aadic, Flashlight Blinksng
Light Loud Siren For Emergencies. Battery Operated. Act
Mow §18 95, Tha Ranch, HC10 Bax 700, Lakeview, DR BTE30

HOUSE PETS Trom A-Z lowe our lpst-growing sprouls
Seeds. instructions 5200 Pal Salad, Box  BOBE
Albuguargue, MM 87158

ACCORDIONS, Send 55 Tor VHS wideo catalog of used
atcordions, good condstion, reascnable pricas (150 ana
up). Brian Auda, 1241 3nd SW. Huron, 50 57350

INVESTIGATION CAREER. Quick homa siudy. Become &
professional. (BO0) 272-6680

TERMPAPER assistance. 19278 papors available' 306-
page catalog—rush £2.00 Research, 11322 idaho. # 2060,
Los S0025 Tob-Free Hotine: B800-351-0222
[Calilornia: 310-477-8226)

LOCKSMITHING, Universal School of Master, Correapon-
dence and Shop Training. Box 214652PM, Sacramenia, CA
#5821

PARALEGAL GRADED CURRICULUM. APPROVED home
study. AMfardable. 100 years axparience, Free ao0-
B2%-9778, BLACKETOMNE SCHOOL OF LAW, PO. Box
B71445, Dapt. PM, Daltas. TX 75287

NOMRESIDENT UNIVERSITY DEGREES. Bachelor s Mas-
ter's, Doctorate’'s. Accrediled, inexpensive, last Credil fos
life expariance, Fres siktean page bookiet Dr. John Bear,
Costedoat & Bear Book Sales, P.O. Box 826PM, Benscia, CA
S4510. (B00) 835-8533

PATENT AND DEVELOP Your Invention. Regesiared Pat-
ent Agent and Licensed Professional Engineer. Send for
FREE PATENT INFORMATION Every invenior Should Have.
Richard L. Mitlar, 12 Paskside Drive, Suite-M. Dix Hidls, NY
T1T4B-48TE, (S16) 4594343

PATENT IT ECOMNOMICALLY! Free details. Licensed since
1958 Raner Associales, 2008 Fondulac Richmond, VA

Syossol, New Mook 11791 Cuisde USA (516) - 387-7777 -
EAX: [516) - Sa2-2787

BECOME A PARALEGAL. HOME STUDY. P.C.OL,
.unu&gmmmuummm

INVENTORS! Can you pateni and prafil fram your idea?
Call AMERICAN INVENTORS CORP, for free information
Senving inwventors since 1975, 1-B00-238-5666.

GUARANTEED RISK-FREE Help For The Sirugghng
Irvenior” Saves You Money! §7.95 A Hall. B00 Waterioo, 5t
Clair. WAl 48079, Free Details.

HAVE AN IDEAT INVENTORS for FREE INFORMATION
PACKAGETREE REVIEW, call FREEDOM MARKETING
INC. B00-932-4256

INVENTORS-comprihansive how- to manual Frea details
INVENT. B55 Massachusatis Ave #3123 Cambrdge. MA
02139

HOMNGKOMG factory needs saveral new products for thedr
ovarsea buyers. Send product ideas lor royalty evaluaton
Can produce exclusively, Hongkong Plastic batal Progucts
Company, Box B9EZT. Kwunlong. Hongong

INVENTIOMS DEVELOPED & MARKETED. Licensed Pro-
lessional Patent Engineer. LS. Palent Offsce Former Exam-
iner. Manulsciirers Aepresentatve. Palmarl Sulte TOZPM
Woolwarth Bidg., New York, NY 10273

FREE Information Packet! Professional Patenting and
Markobng Sericos Mew product ideas with prolotype or
schamatics proferred, but not requéred Concepl Network
(8004 BAS-T245 Extension 1597

SAVE ThoufandS Lenk Your ldea Wilh Manufaciurers In
60 Days’ Arizona 602-943-8758, Texas 214-538-2211

INVENTORS: If you have an imwention for sale of licensa,
write for Free booklet explaineng how we can hedp you
Kesslor Sales Comp.. C-5-IW-3. Fremont. Ohio 43430

YOU CAN HAVE YOUR PRODUCT IDEA OR EXISTING
PRODUCT ECNOMICALLY MANUFACTURED FOR YOU
OVERSEAS! WE'LL ARRANGE EVERYTHING! Sena 5100
for info to HILL OPPORTUNITIES INC. P.O. BOX 15, MT.
VERNOM, OR STBES.

PROTECT Your INVENTIONS Internabonally LOWEST
Fees: FAHMY & Company Palents Agems. POB 2288, Cairo
Egypt

REAL ESTATE

FREE VIDED External BA'BS, MSMBA, PHIVLAW, Ac-
credited. Mnancial ssd, [BO0) GBE-3542 LaSalle University,
Degpt 2617, Shaell LA T0458-2000

INVENTIONS - Create protobype and Markel yours al
minimum cosl - 510 1o0- Creative Markeling, 13730 SR B4
#17, Dawie, FL 13335

FULLY APPROVED UNIVERSITY DEGREES! Econormcal

home study for Bachelors. Masters Doclorate. FULLY
APPROVED by Cailomia Stale Supennbendent ol Public
Instruction. Preshgious faculty counsels for independant
study and bife exparience credits (5000 enrolled studants,
400 feculty). Free informabon - Richard Crews, MO
(Harvard). Presidenl. Columibes Pacilic University, Depl
2E80, 1415 Third 51, San Ralsel. CA 84901, 8002270118
{California: BOOS52-5550 or 4154581650

FREE DEGAEES| COUNSELING. METAPHYSICS, HYP.
HOSE, PSYCHIC, RELIGIOUS! PULC. Box ITRMEM
Sacrmenio, LA BEETE

SEEKING sesus, Wash JN 3.8 1709 Fregenchaburg Ave
Lakelsnd, FL 33803

NEED HELP fgunng the Cost of your Advensemeant 77

il un 21 212403167 or sand s & FAX [212-585-5562) amd
wayl X Back with a Prics Qucle.

WORALD WIDE COLLEGE of Auctionssring, inc. Term
soon. Tha fnest in educalion lor the auction profession

since 1931 Masan City. 1A Call day or night for free catalog |

515-423-5242
HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTHLY

DETECTIVE Home Siudy Course Free Lapsl Pin, Cartifi-
cate. Groat Fubure Professional investigator School, Dept
CP. P.O. Bow 41258, Los Angedes, CA 50041

- Information pack 3500 CHMO o
MATIONAL KERQGRAPHICE MW. PO Box 3915

Sdlverdale, 'Wa S8383-3915
HELP WANTED

WORK Amencan companiss overseas Workd wide Gl
ings 51500 Per country requested, FENGO Inc., PO Box
18151, Coloragn Sprngs. CO 809356181

EASY Work® Excollert Pay’ Assamble Producis &l Home
Tall Fres 1-800-487-5568 Ext. 5038

SUCCESFUL Inventors Have Writton How To Books Fres
Inte. Karmin, 21 Parsona. 11850-4712

INVENT something? ESI inc. has ingusiry contacts who
wanl neny imeenlona Fres ndo . . 1-B00-547-TEAE

THE Logical Process®: Inventars, Call for free advica
Your lirst giep is impartant. Compiate palening and markel-
ing sanasce APS| in Wash DC BO0-4568-0352

PATENT SEARCHES, FREE DETAILS. PATENTFINDERS,
SUITE 185-C, 3220 N STREET, H.W., WASHINGTON, D.C.
20007

ACCUSEARCH Specualioes in Thorough, Prampl. inex-
pensive Palent Ssarches. 1-800-998-5498

REQISTERED PATENT ATTORMEY. DA Kotthesinngs
Frae information. 1-800-088-7577

COUNTRY REAL ESTATE CATALOG—United National's
NEW catalog leaiures over 200 pages of the besi couniry real
estsle Bargains acnoss Amenica! Wilderness [ands & relraats,
farms. ranches hislaond homes, walsrfront properties &
more, Send 5495 to: UNITED MATIOMAL REAL ESTATE,
4T00-PM Belleview, Kansas City, MO B4112. Or call 1-800-
B39-1020, Visa M accepled

GOVERNMENT HOMES from 51 (U repair]. Delingueni tax
proparty. Repossessions. Your ares (1) B05-962-8000 Exl
GH-20024 for current repo bist

SAVE THE COMMISSION! Seil Your Home Without Real-
lors! Leam Markabing, Megobtating. Financing S30.00
Waterman, 1153 Summal. Annapodis, MD 21401

GOVERMMENT Land now available for claim. Up to 160
acrésperson  Free recorded message: (V07 448-1887
[4KZ3)

AVOID “SCAMS™ - Free Government reporis exposing
imvanton markeding companses 1-800-428-5779,

INVENTIONS, ideas. naw products. We submif 1o industry
ail 1-800-298-IDEA

METHOO! ’
NIZATION. FREE INFORMATION 24 WOURS: 1-800-846-

FREE INVENTION PACKAGE Davison & Associates offers
customized developmant Palenting, and Licensing. Proven
Results: 1-800-677 63682,

FREE help for inventons! No changs Tor protection lorms
and information kit Affiliated lnwentors Foundation. ¥-B00-
525-5885

BUY IT WHOLESALE

BELTS, Buckies, Hal Taes. Jewslry, More Complsie ine
fast sellers Bsp Profits, Complete dealer s8i up Coldor
catalog $1.00. Anchor, Box 3958-PMA, Norh Providence, Rl
2811

FAMOUS NAME REPLICA WATCHES. Excallent Cuality
Wholasale Brochune. 1-B0-553-4334.

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

MALORDER BUYERS LISTS avadable los immediate Lise!
Comguiernzed an Peel and Stick labels s Zip Code Order
Guarantsod Dediverable! For complete detads Send o Earls
Mailngs. 2648 Lark Ad,, Greenlaal, Wi 54126

INVENTORS Don't Be Fooled - Call Our inventors Clul
1-B00-466-1793,

BORSARI & ASSOCIATES prowoes PROFESIONAL pal-
enl searches & applications. Fegistered patent atiormay
guaraniess CONFIDENTIALITY snd SUPERIOR SERVICE.
Located next to Pateni ONice. Call B00-225-2462 lor free
inflormation packaet,

RMUBBER STAMPS

MAKE Rubber Stamps Highly Profitable Free detnids
Stamper, POB 22805 (GX). Tampa. FL 33632

PRINTING PRESSES, RUBBER STAMP
OUTFITS

AVDID THE COSTLY PATENT GAME,” By INVENTORC R
Dabord Produce & Market It Yoursalt. $4 85, MOMEY-BACK
GUARANTEE. P.0. Box 7341, Auburn, CA 95603,

GUARANTEED Work® Top Pay! Assembile sasy producls
ot home. 1-800-377-6000, ExT030.

TRAMSCRIBERS reeded. send SASE. Gelkins. Rt 1,
Box 313, Swords Creak, VA 24545

DONT JUST DREAM ABOUT Il Woark with an axperi-
enced Paten] Allormey (o economically patent your inwven-
tion. Call or write for details. PA P.O. Box
0401, Monimose, Californan 81021, (818} S57-1807

TYPE tor prinding and stamps. Catalog 52 .00 deductible
Quakar City Type, A.D. 3. Box 134, Honeybrook. PA 19344

PRINTING Presses. Type Supplies. List $1.00. Turnbaugh
Supply. Mechanicaburg. PA 17055

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

5320.84 Weskly, Assernbling Our Products Al Homa Tali-
Fres: 1-{800) 333-3204

EARN 51,000 WEEKLY with your personal compubes!

Begani NOW! Free details. JR. Divingilio, P.E. M5, 5413 |

Manchaca Road #2368, Austin, Texss TAT4S

INVENTORS: Frae information on offering your invention
for sale. Keasler Sales Corporation, C-5-FI-3, Fremant, Ohia

INVENTORS: BES fos Privale Invendors. #10 SASE P.O
Box 451815 Los Angales, CA BO045-1815

HIGHEST CASH for Gold, Jeweiry, Gold Teeth, Fengs,
Digervonts, Wailches, Sibvar. Platinum, Mail Arncles Today
Frea gitt with Information Chicago Gokd & Precious Metals,
10 South Wabash, Dept. 458, Chicago, B0B03

[Continusad on next page)

THOME TYPISTS, PC users nesded 545000 potential |
Datasis. Call (1) B05-852-8000 Ext B-20024 |

INVENTORS Hear How To Succsed With Your ideas B00-
T45-2T08.
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CLOCKS, WATCHES, OLD GOLD,
JEWELRY

(Continusd from )

EXCLUSIVE TALKING WATCH! Fun. Educationsl, Greal
Gaft. High Cuslity. Sisiniess Backing. Alarm, LGD. Lithium
Baitery GUARANTEED. Aush 52200 to: JAR Enterprises.
1104 Honey. MWew Lenow. Il E0451 Spanish available
Dealers welcome

BURIED TREASURE - Sansitive eguipment allows local-
ing from distance. Brochure free. Simmons. Box 10057-MA,
Wilrnington, NG 28405

BTART A Million Dodlar mai order business. Wa drop-ahip |
2055 bast salling products. Lowes! balow wholesale pricea. |
Immediate delivery Speclacular hame busingss opportuni-
ty. Free Book, SMC, 8401 De Soto Avenus, Dapt 20-50,
Chatsworth, CA 91311-495

$40,000 ON '3 ACRE! New i i, |
pleasant, practical! Free information. Robin's, Box G81804,
Frankion, TN 37068-1804

$1.000'S POSSIBLE, FREE. Slamped envelops: Progross.
Boar B3I248-FM, Los Angales, CA 50063,

GET RiCH! Secret law smashes debts—brings Cash,
Cradit!! Dedails 5700 {dollar Bill) WealihkitB, Bex 32308,
PBG, FL 33420

FREE information Starter & Allernator Retuiding. Box
422, Beymour, TH J7BES

PLASTERCRAFT Prolmable Home Bussness 3000
Molds Available Delails Lynnelie. 62510 Menlpark. Mantar,
Dihig 44080

BUSINESS OPPORTUNITIES

IMPORT-EXPORT opportunity. profilabss warld-wide, mail
ordar busingss trom home. without capaal. We shep plan lar
ni rigk examination. Exparience unnecsssary. Free Report
Malisngar. Depl. H270C. Woodland Hille Calitornia 81367

$296 DAILY "CHROME PLATING Auto Fars. Motorcy-
cles inempensve. gasy [Free) mlosmation: Chrome Plating,
Box 2245 Walderf, Maryland 20604

LET The Government! Finance your smafl business.
Grants loans to 500,000 Fres recorded message: TO7-449-
BEOD. (KI3)

HOME Business Building loeas' Spare-Time Operabon,
Full-Tima income! Free Detaits! L Corten. 115 Trenion P
5.E Bl Washington, DC 20032

INTO DONT: Until You ve Read Why
Didn't Someons Tell Ma? A Wity And Informatsve Publica-
tien. Know Tha Pidalls BEFORE Starting. 55 LE| 3800
Hagpgin. Ballingham. WA SE236

&1 MONEY Maser Spare Time! No safing! Na irventong!
Pubkicly documenied seven week E19.919 income! Free
audso cassetie and FRepon revesl everything. Aeal Money,
911-PMC Bryant Place. Ojal, CA 83023

MASSAGE SAMDALS. Fres Samples Tsubaoi, 1007
Edwards. Burkingama. CA 5a010-2318

TYPING - Hand Addnesssng. 5500 Weekly Possibia’ Writa
National, Box 104 - PM. lsland Park, Mew York 11558

WE'LL Pay You To Type Names And Addresses From
Home, $500.00 Per 1000 Call 1-800-896-1666 (51.43 man
18yra + | or Wrile. PASSE - XPMIZE3 181 5. Lincolmeay, N
Aurors. IL 60542

FREE Report Lists Best Low - Cost Home - Based
Bussneases. Call BO0-444-5570.

VENDING MACHINE INSIDER SECRETS. Free Newslsiier
Tells Al Cali- 1-800-221-6088

MAKE homemade How-oopgorunity”’ bookbets, Mine
nave aamed $438 087 Money never siops. Free informatian
Bookiets. 507J Oak Drive. Friendswood, TX 77546

HOMEWORMERS DESPERATEL Y NEEDED! But don t gal

HNEW! 2000% PROFITS - in Moldmaking/Casting Fres
information. Castcrafier, Box 1ESB8{M12), Memphis. TH
I8 18E-0588

CREATE Your Own Job® Read 988 Little Known Success-
fidl Businesses ™ §10.50. Sunshina, Box 1026860, Oakland, CA
B4E10

£2.000 DAILY From Your Telephone Answerng Machina!
Ive made over §1000000 ussng mina! [303) G74-ZNG
Recorded Details.

SELF TAUGHT MEON. FREE Sample Lesson, NEON, 115
Riverterch Cres. 5.E.. Calgary, Albaria. Canada. T2C 3M1

LEARN HIGH-PROFIT PC Pepair-Troubleshoolng, Ser-
vicing, Upgrading And installmihon Home Siudy. Free Litera-
fure. PO, Attanta, Georgla. B00-362-17070 Dept. JP12T.

ENTRA MONEY - Turn Hobbies Into 3% Send 34 00 Golden
Gitls, 2518 Wesl Douglas St., Tempa. FL 33607

JOIN HOME-WORKER'S ASSOCIATION—Gat ~“Guaran-
1eed Legiimatle” home-employment olters] [Many Chaices!)
Wiila, Associalion - PMIZEI, Alexandria Bay, Mew York
13607-0250

DEVELOPF Thase ideas intc Monay-Making Producis
$17.00 Check or MO, Howard Hanes. 7670 Chippewa Road
Suite 419, Brechkaville, Ohio 44141

LEARM AUTD MECHAMICE—SERVICING And Trouble-
shooling. Home Study, Craftsman Tools incleded. P.COUL.
Atlania. Georgia. Froe Carear Lierature. B00-382-T0T0 Depl.
IP1aT

WORK FOR YOURSELF. Our Plan Shows Hew 'We Start-
ed Power Tools And $100. Startup. This Senvice Neadad By
Busiders. Homeownars, 514.85 Send Check, M.0. Cascade
PO, Box 177, Puyaliup, 'Wa 38371

RECYCLE! (AMATING PROFTTS MADE) Racondiioning
Automobibe Batieries! (Frea) information! Batbery Outiet.
Bas TI0OPM, Hickory, N.C. 28603-3300,

MSCOVER EASY, SAFE, GUARANTEED PROVEM MON-
EY MAKER. You save. send 510.00 now. SystemaPM. P.O
Box 17768, Salam, OR §7308

RECORD VIDEOTAPES ... Al Home. S5000 Monthly
Possibie. Mo by, Fris Dedmils, Write: CMS Vides
Company, Dept. 17, 210 Lorne Square - #163. Birmmgham,
AL 356

§1804 MONTHLY Buy'sell used cars (spare-lime) FREE
Deotaits. Autonet, 507 Oak Dvve, Friendswood, TX 77548

VINYL'S where the money isl Professionally repair.
recolar fummiture. Ousch, sasy. Two 520 jpba & day sams
you $1.000 & month. Homes cars, offices, restaurants.
Star earning in 8 few days. Dedails free VIP, 2007 Mon-
irosa, Chicago 60618,

DISTRIBUTE Unigue Electronic Product. Manufaciesr,
Hox 28307, Mennath Ciry, FL 33706

§1,000 WEEKLY AIR TOOL REPAIRING. Free Dataits, Box
534, Wichits Falls. TX 76307

BIG PROFITS! REPAIRING WIMDSHIELDS and plate
glass. §70,000 yearky. Call 1-800-241-4527 for FREE datails.
Glass Technology, Inc., Dept 12P, 434 Turner Dr., Duranga,
CO a3

$302.00 From Sgquare Fool Prywood. (Huge Demand)
51.00 (Aefundable). Woodwin-PM. POB 858 Bridgewater,
Mass 0F324-0858

MAKE gonerous manthly commisssons wholesaling ATAT
long-distance. 24-hour recanding: (¥12} 275-5455 Exl. 1512,
BHC, 126, 5250 Korth Brosdway, Suite 132, Chlﬂw, L
60540

TRAVEL Agency-Start Your Own $3870.00. No Bond. Free
Info = BOO-928-5500, 24 My, Froe Computer

START YOUR OWN TAX SERVICE for as littlo g 5185
TAXMNET 1-500-482-9638

MNEOMN, COURSE WITH FREE VIDEDY NEOMICS, BOX
4410, ARLINGTON, VIRGINIA 22204

$1850.00 WEEKLY POSSIBLE. MAILING OUR REPORTS.
FREE SUPPLIES, BN Enlerprise. Box 711048, Houston, TX
TT2T1-1046

caughi wn the homework fraud trap! Hundreds of 1egromate
companies wanl to empioy you now! Frem repart! Long
SASE 10 Consumar Network, Dipl. P2, Box 8138, 51 Paul.
LN 55108

$1,000's MONTHLY wilh your computes| Essy, lun. Guar-
anteed! (Free) informabion. Computer, Box 3003-PM,
MNarman. O TXIT0

SHIELDS. it 5oasy. Well iaach you Pow bS58 knd run your
o Business - Nasp all (he money you sam Patenisc
Equipment. FREE valuabile reporr Coll 1-800-331.2567

BUMPERSTICKER Printer. Chaag, srmple, povabile Free
detaiis. Bumper, POB 22781 (GC), Tampa, FL 33622

PROFITABLE Gold Foll Panter, Personaboe business
cards. pancils, maichas. Froe delails. Gald, POB 24088 {GC),
Tampa. FL 33623

HYDAAULIC JACK REPAIR MANUAL, CATALDG $10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS TRE20-4157

PIANG Tuning gueckly learnsd with home Sludy COUTSes.
Diploma grantad. Amarican Tuning School, 17050 Talfer
Drive, Morgan Hall, Cakf 85037

LEARN Sowing Machine Repaining. Men Woman.
Lucrative Profis Greaslin Cofespondence School, Bow
5104, Spencer, lowa 51300

MEW! GROW EXPEMSIVE PLANTE. SELL FOR 2,000%
PROAT. Frea informalion. Growbiz Box  306-M12,
Sam . M5 36478

Books. 1.000% Profit. Selecico. Bax 1140,

Clearwator. FL 38617

$500.00 FROM ONE SACK CEMENT! FREE Ficiure Prool.
BRINCO, Box 401002-M, Hasperia. CA 92340
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BIG MOMEY REFAIRING AUTO WINDSHIELDS, Supplies
and Intormaticn. Grubbs Glass Paich. PO Box 343,
Monticallo, AR T1855. 1-800-243-2213

FREE CATALOG! 13 wiays 1o &arn monsy &l home. Wrile
Key-Ways, Box BESB4-PM12, Porlland. OR 07286

PRIVATE INVESTIGATION TRAINING | BIG INCOME! OWN |
BOSS! FREE INFORMATION. PROGE, BOX (PM) 133,
BEVEALY HILLS, CALIFORMIA 80213-2133. |

51.000'S WEEKLY MAILING LETTERS. GUARANTEEDN |
Fres ! jes. Froe detalls Genisis, Box DAD2NS- |
PAA, Birookiyn. WY 11204

OPERATE HOME BABY SHOE Bronzing business. Polen-
tial unlimited| Kits, Supplies. Siore Displays. FREE informa-
tion 1-813-855-0348

1-WHEELER owneroperator. Free details. 5C
Publcations. 2521 N Bione, Tucson, AZ B5T0S

LEARN PROFESSIONAL Lev-
el Homa Siudy P.COIL. Allsnds Gecosgia Free Lideraiurs
BOD-362-T0T0 Depl. KPI2T.

CASINO GAMBLING DEALER SCHOOL Noverims Gig

Py wolurme. Wiitn for sndormation. 5.5 Les, P.0. Box
F33+. Depi 2 Scarsdaie. NY, 10583 - Fax ;

LEARN YCR REPAIR. HOME Study. High-Prolit Repairs
‘Without Major Tools. P.C.0., Allanta, Georgia. Free Career
Literatura. BO0-362-7070 Depl. VP27

$25.00'POUND PAID For Alumnum Scrap? (YES. | Free
Report!) Wie: Amenscrap - PM1293, Alexandria Bay, New
York 136070127

WOODWORKING MONEY MAKER. FREE REPOAT.
Crafer, 897-3 Mammoth, Manchester, NH [3104-4521

RESTORE PORCELAIN, pottery, china st homa Easy. 550
hour. (fren] informaton. Restoration senaces. 1417 Jrd
Streat. Webster Ciy, lowa 50565

MAKE BIG MONEY With Your Home Video Camara. Easy
To Undersiand Wit Talls How Free Info. Knowledge
Publications, Dept A1, P.O. Bax 3137, Marrifisld, VA 22116
aav

BECOME A HOME INSPECTOR Start Your Own Buss-
ness. Approved Home Siudy. Fres Career Literature
P.C.0OL Atanta, Georgia. BOD-362-T0T0 Dept. PP127.

PROFITS To 56,000 monthly with PVC Lesswne Furniture!
{Easy home business.j Fres Repon: PYC/PM. Battie Ground,
‘Washingion S8804-0010

LOG HOME DEALERSHIFS AVAILABLE! Call Paul Menks
al Brentwood Log Homes lor frae informabion. (B00) 264-
LDGS [5847)

SELL MOMEY MAKING MAIL ORDER REPORTS Clean,
Professionasly Written! Reproducton Rights Now Available!
Aolisione Publications, POB 113 Dept PM1. Filchburg,
Ma. 01420

MAKE money with your widea cameéra True financial
steamrolar,” Laem how, Tee. RSAP, PO, Box 125
Nowapater, M5 30346

EARN UP TO SE58 A WEEK! Assemblmg products af
home. Compleiely Guarantesd, Ower G5 essermbly oporiu-
nities, No exparisnce neated. To recerde & direclory of over
65 assembily &l home opponunities. Rush $22.95 To: Poplar
Pubdishing, P.O. Box 1756, Dept PMS. Enid, OK 73702

UNLIMITED OPPORTUNITY. Prepaid calling cargs 3¢
mifute. Daalers nssded, B00-I78-7414

$300.00 PER DAY for MAILING LETTERS! Dedails 8100
[dallar billj. Morspmakers’B Box 12368, Palm Baach
Gardens, FL 33420

£2.000 GREEN CASH WEEKLY Buy Sell Cars Ona AL A
Tima Mo Exp. « Littie To No Capital, Try One. You Wil Get
Hooked, Make Money. Keep It Simple, Free Inio, Nieta Ent
T2 - 2A Casing Dr., Sulle 1-P, Lake Elsinore, CA B2530

BEST BUYS drug deaslars cars to compulers - Doverment
Auctiona. Info For Siate, US, Canadn 5500 SASE Mike
Nelsan, P.O. Bax 2030, Jupiler, FL I3488-2030

EASY BUSINESS! EARN 51,000 weakly, Free details. Wiils
ior send stamped, addressad ervelope TODCD, Box 12006,
Mmrrilbelle, B 4841 1-2008

§950 weakly assambling computers!. (Easy home Dusi-
nass.] Free Report: Computerhouse'p, #6290 Ripplecreal.
Moreno Valley, Califomia 52557-1821

TAKE PICTURES for profit, Camera Venlures. Box 771,
Lamar, CO B10D52

Indepandence, Emaronmential Harmony




EARN EXTRA INCOME! Leam Home Applisnca Repair
FREE IMFO! Homeworks, 184 Franklin Ad. Leke Mary, FL
32746 or 1-B00-241-4853 Pager ID# 2737370

CRAPS. Win congistently, GUARANTEED! Free informa-
tion. Lassnau, 178 Ridgefsld, Winchester, TN 37358

EARMN §1000's from your homa! Free information. ACA, T
Katsura, Penfieid, NY 14526,

HANDICAP Introdusctions. MNonprofit. Nationwide Box
1215, Manahawkin, KJ 08050, GIS-G60-0608

STOP Disting - Loss Wesght, Gel Fit, Naturally, $5 for
Catalog - 180 Bolingbrook D, Bolingbrook, IL B0440

FREE! REMAILERS LIST. AGENTS MEEDED, PS, Box
29656, San Anlonio, TX TAZ20

CONFIDENTIAL Address  Forwarding  Wordwide
Volcermail Malpos!, 24210 Prat, Chicago, 80645 [312) TB4-
0100 (B0} 290-3193

RECIPES, ETC.

HOT Mexican pizza recipe $5.00 SASE NLI PO Box
118, Beverly, NJ 08010

SEAFOOD, 30 recipes. easily prepamed, $300
A Dunaway, 1500 Chastar 5t #2, Myrtie Beach, 5.C 28577

MAKE 5750 Esch Weskand! Leam The Secret To Easy
Success. M Day Money Back Guarantes. Maka Extra Spend-
ing Maney For Chrisimas! Send 510 [Postage And Handing)
To. CL Steinberg Enlerprises. 5001-372 Poinl Roberts,
Washinglon 58281

COMFIDENTIAL Street Accress. Mall Recewing Fonward-

img. Clark Enterprisss, BSE4 Johnson Orve. Depl A2,
Shawnea, K5 66202

RACING FANS: WIN DAILY DOUBLES 80%!l GUARAN-
TEEDI SELEX, Box 1578-P, Aohner Park, CA 84827

MILLIOMAIRE SECRETS! Getty, Rockabeilar Show you
how! Free details! Haines Publecations. 4337 Dorsed Dr
Adrian, Mi 45221

BADGE MACHINES 9 Sizes Pinbacks Mirmgrs Keychaing
Doaler Inquires kwied, DEBBELER Mg, 3372-N West
MeKinky, Miwaukes, Wi 53208

PROFITABLE: Homemade Candymaking Booklst 5500
Grant Enerprises, P.0. Box 5444, Albary, hew York 12208

AT POPULAR MECHAMICS WE LIKE 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 TO
CHARGE IT TO. ASK FOR DOROTHY NOLAN. (212) 543-
167, FAX (213) 586-5582.

REPLICA Swiss Waiches 1BKT Goldplaied! Lowest
Prices! 2¥ Warranty! [404) B82-DBO09

GOLD, Silver, Patinum, Bhodium, Tenalum, Sampies
Evslupted. Free Ore Assaying Servica. Call Wholesale
Tarminal Toll Free: 1-800-832- 1010

BUYING Tungsien Carbide, Maly, Tantalum, Gold, Siker,
Platinasm 1-800-321-6514

FINANCLIAL

GREAT IDEA BUT MO MONEY?

VENTURE Capital Sources for Star-Up Bussnesses, De-
veloprent, Expansion Funding Source Consuitants, Bom
541424 Grand Prairss, TX 75064-1424 Telephone (214) 264
3256.

MAILORDER OPPORTUNITIES
MAILORDER Millionaire Revests Moneymaking Secrets

GET VISA - MASTERCARD regardiass of credit hisiory. No
ceposit, Free information. Call anytime. Toll-free. (BOD) 772-
184

Froe, exciling casssite: Mel Powernm Mo Hollywood
California 91609

UNSECURED Personal Loans To 550,000 00/Busness
Lioans To $800,000.000.00. (301) 368-8278

DOGS-PETS

ELECTROMIC FLEA AND TICK COLLAR - Repeis without
chemicals Guarantesad. £24 95, Thompson Dstributors, 620
Sheridan 51, Suite 312, Hyaitsville. MD 20783

THADITIONAL AUSTRALIAN COOKING. Dampar, Barbe-
guse Shrimp, Pumpkin Sconas. Easy 10 follow recips 4.
5. Pracy, 7 Rospwood Cres, Tarnse, NSW 2430 Australia

BAKER'S Dozen Classic Bread Recipes, 85.00. G. Saggal,
Bow 150791 Brooklym, NY 1121540015

EASY Mo Bake Cookies, Deficious Peanut Butter Pa. and
10 ather wonderful dessers. Sand §5.00. P.O. Box 872852,
Marietta, GA 30067

HALIBUT ENCHILADAS + 2 More Aleskan Recipes. §3.00
& SASE. 15504 Glacier Hwy,, Jung, AK 99801

BEEF JERKY RECIPE|! Send 5300 & SASE Too A
Gongalez, 917 Murray Dr., Honalulu, HL 96818

MAXINE'S Fine Christmas Candy Diinity, Fudge, Wil fon-
aires and mo. Send 55.00'SASE. P.O.Box 604, Zachary, LA
o

GOUAMET CHEESECAKE JOHNNY CARSON'S FORMER
COOK §2.50, Terry, G808 Luakini, Lahaina, Hi 95761

10 EASY MENICAN RECIPES! Send SASE 5500 3107
Wast Colorado Avenus #260, Colarado Springs. CO 80204

SUPER BOWL Cnili: Footbadl Fans Choar. Send 5 00 and
SASE: 5BC, 4133 Terrace 5L, Oakiand, CA 54611

NUTRITIOUS MNST CARROT CAKE S3005ASE CT,
Bax 42077, Ballimore, Mandand 31284-2077

GET FREE CASHI Private grants. Foundalion gi ¥
Loans. Millions avallable Sources, Box 5520-A, Dumand
Bar, CA 81785

NEW VALID CREDNT FILE: FREE INFO: CALL 213-383-
L AL ]

BALDING

GROW Hair 4 Months. New Descovery! Box 1012-C, Makati
1250, Phiippines. Brochurs §1.00

HAIRPMECES Save § Wiile Perry Hing. 2730 Detavia 5t
San Francisco, CA 94123

OF INTEREST TO ALL
FREE PRIVACY CATALOG. Cash income opportunities

Secrel loans, New dentiy. Eden, Box B410-PC. Fountamn
Valley, CA 92720. 1-800-238-8484

FREE Calalog of Hatirement Planning Softwans, User
Friandly Call 1-800-875-T583
10 BEST DEALS - VizaMastercard. Rates Starting 7.5%

5300 SASE Mike Netson, P.O. Box 2004, Jupiter, FL T488.
2030

DRASTICALLY kmprove Credit Erasa Bad Credit. Free
Gift. Box 151583, De-PM123, Arington, TX 780157563

DELICIOUS DESSEATS - Sugarizss, Low Calone
§4.00. Harlos, P.O. Box B09G, Terra Haule, IN 47808

QUICK And Easy Cobblar With Four Other Dalicious Easy
Holiday Desserts $300 C/L Enterprises. 238 Ranchatis,
Stanewall, L& 71078

COOK WITH KIDS, 24 Easy Recipes, 55.95. Fedler, 1859 N
Pine lland, Suils 290, Plantation, FL 33322,

WINEMAKING, BEERMANKING, ETC.

BEERMAKERS-Winemakers Free Catalog. Fast Service.
Free Recipes. Ceilar-M, Box 33525, Seatte WA 88133,
BOO-342-18M

HEARING AIDS - GUARANTEED LOWEST PRICES! Mo
hue commessions. Home trial, terma. All makas. Wa're the
oldest, Digpes!, best. Custom instrument specialsis. Free
infarmation, 1-800-3231212 Lioyas-PMC.

EVERREADY WATCH BATTERIES - £3 sach postpaid
Send battery # Motch Battery World, 813 Madison,
Cowvington. KY 41011

FREE Hearing Aid Catalog. All Models. Hupge savings| No
salesman will call. Rhodes. Dept. 1L, Brookport, IL 82910
1-800-458-3100

FREE! BLACKJACK Basic Strategy Card! FREE! CRAPS
Information! (800} X33-5608 24 Hrs!

DALMG AAND SEITURES: Buy Dint Cheap! Cars, housas,
boats, computers. Seizures. Box 51488-A, Ontario, CASITEY

BEGINNERS SPECIAL. Free Catilog and GREAT PRICES.
Call U-BREW 1-800-845-4441, North Myrile Baach, SC
ehahd

WINEMAKERS - Basrmakors: Frew lllustrated Catalog OF
Supplies. Semplex. Box 114TEP. Minnaapols. Minnssols
B5411

FAEE BEEAMAKNG BODK-Catalog Fines! Equipment,
Ingradients. Fast Service! 1-800-852-9545

WHOLESALE Contact Lensas. All Brands, Exarmple- Des-
posables-517.00. Bausch & Lomb Softiens-$11.00. 1-800-
213811

WINEMAKERS - BEERMAKERS - Froe |lustrated Catalog
= Fast Service - Large Selection - VisaMastercard - (B18) 254-
O34 - Krans, Box TASC-L. independancos, Missour] 64064

TOBACCO

LARGE INCOME, LITTLE WORK. Buy and seél gavernmanl
sirplus, seized wvehicles, etc. (806) E79-0074 recorded
datail

LOANS BY MAILL

IMMEDIATE CASH LOANS| Borrow §1.000-575,000. Fa-
gardless of credil o incame-Na Coblateral Required! SAME
DAY PROCESSING. Call Toll-Fres 1-[B00-452-9868

CIJARS, Tobacco, Pipes, Chew. Free Catalog Ere
Tobacoo Co. 1828 Euchid, Cleveland, Ohio 44115

SOENCE & CHEMISTRY

BEER, WINE make your own, Free catalog, guality sup-
plees, aucellent fast sarvice. Beer & Wina Hobby. 180 New
Boston Streat. Woburn, Mass. 01801, 1-800-523-5423

FREE Catalog. Sabastian Brewers, 7710 81 Avenue. Ve
Besch, Florida 32987, 1-800-TA0-5UD5

“EXPERIMENTER™ LABORATORY CHEMICALS GLASS-
WARE. Camlogus §200 Established 1853 HAGENOW
LABORATORIES, 1302 ‘Washington, MANITOWOC,
WISCOMNSIN 54220

MNEED-A-Loan $500-5100,000,00 Bad Credit Mo Problam
1-B800-441-3012

SIGNATURE Losns Must Have Checking Accouni &
SiEndy Job. 1-B00-445-D680

BORROW $100-100,000! Fast! Confidential! Glandae,
Bax 26078, Plana, TX T5026 - 1-800-244-6504

BORROW $500-540,000! Cvernight” on Signature. Keep
indefnitely! Action, Box 5485-4, Diamond Bar, CA 91TES

FEDERAL LOANS for small business now availabls. 1-800-
TTT-6M42 for free details.

PERSONAL

COLLEGE DEGREES, High School Diplomas. Autherbic
looking noveity, Froe Catalog Dept. PM-147, Watsonal
Certiticats, 126 13th 51 Brooklyn. NY 11215 {718) T68-6803
[2d4Hiousrs) FAX T16-865-3400

TRAVEL AND RESORTS

TRAVEL Free Anywhers In The World, Complete Instruc-
flans. Schendor, B138 TAVW, Bradenion, FL 34209

FREE. Homebrewer s catalog Brewery, 1300 Quincey,
Minnsagpolis, MM 55413, B00-347-4042

FAEE HOMEBREWER CATALOG 750 ftema 3118 US
12E, Niles, MO 48120

FREE CATALOG Brew quality besr yourssdl. Call Wind-
HAiwar Bréwing 1-B00-266-HOPS.

INFORMATION. On anyihing, Ferguson Resasrch
Specialists. 60-15 Woodside, Woodside, New York 11377,

HERBS - Hailp Fight Cancer - $8.%5. Wham Compary, 1380
University, Suite 3E, Bronx, Mew York 10452

HEALTH, VITAMINS

SCRAUE-A-DENT ™ REALLY GETS TEETH CLEAN §10.00
to: Or. Pfalum. 2366 N. Prospoct #200, Milwaukes, Wi
530005306

CARBON MONOXIDE; COLORLESS, ODORLESS, And
DEADLY. Compiete line of Residential Detecioss. List §1.00.
Fourth World inc., Box 785, Somesset, Penna. 15501

SECURITY Systern Decals 8510, Justice Enterprises, PO,
Box 1263, Brandon, FL 33508

HEED HELP Figusing the Cost of your AdvertisamenT?
Clail w5 88 212-648-3 167 o saind us & FAX (212-586-5562) and
wit'll FAX Back with a Price Ouwote
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PREVIEW

COMING NEXT MIONTH

The Electric Car Is Here—Really!
Take a spin in the Impact—GM's practical,
real-world electric car that is state of the art.
Our January cover story tells you what it's
like to drive the world’s first real electric car.

1994 Design & g Awards
We recognize the best of the best next month
with our annual awards issue. Our D&E
Awards are in the fields of automotive, home
improvement, science, technology, electronics,
photography, boating and outdoors—the
areas we cover regularly in PM.

Immaculate Deception

Is it brick, bluestone, slate or concrete? New
ornamental concrete duplicates more expen-
sive stone, and defies detection. We review
the varieties and show you how it's made.

The Information Superhighway
A bold, new interactive information network
will allow you to shop, transact business, view
500 TV channels and tie together existing
info systems with your TV and telephone.

Fixing Hubble

It's NASA's biggest gambile, the most complex
Space Shuttle mission and spacewalk yet
Learn how our astronaut “dream team”™ will
fix the orbiting Hubble Space Telescope.

New Hope For The Dead

You throw away money every time you discard
“dead” batteries. Two new systems can bring
your used-up alkaline batteries back to life.
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Black Velvet? As Smooth As It Gets.

Blended Canadian Whisky

"Tis the season’s smoothest duet.
Tanya Tucker and Black Velvet.
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