u.s. 5250
Canada 5295

:NTER THESTH DIMENSION
/irtual Reality Video OPEnSS ie D _

ONTHET
All The Inside Action

CIET CONIRETE
New Lightweight
F{'Hir"1da <




HERE ONCE WAS A Guy

WHO WAS SEARCHING FOr A CooL,

ONE Day His HOPES SOARED,

Whien He Drove Tue RANGER From Forp

I3, Pover gnd Associates 1894 Liohd Trock inital Cualkty Shedy = Based on & fotalol 12 066 consumer rdspods:




ud

Chevrolet.
The Most Dependable,
Longest-Lasting Trucks.

For a free product brochu
; SRR 15l




Our New Luxurious
Jntemm- Deserves...
er

2LI3)(6 .

=




T

\EW RIDE.

Niw Eri |
\"" YRR
DR \ik B

ND DISCOVERED [TS HOT NEW INSIDE. et

{ll.l

calire AF-rafd ﬂ.ﬁdﬂrumﬂlﬂlqmmlw&w&mm "'.!ﬂ'Lﬂl'rd4ﬂLangm oy ,l'r,h,“__‘._*‘ e : &
< 'r"l‘r*:". B, ?" \ gt a4 ' gt r*’.;.\'dl.." Yo b ¢




Introducing the Lennox” GompleteHeat'system.
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uhmmmmm All the warmth you'll ever need.

The luxury of virtually unlimited hot water. The comfort of  electronics control home heating for complete comfon.
high-efficiency home heating. The economy and environ- The CompleteHeat system is available in capacities to meet
mental advantages of clean-burning natural gas. the heating needs of almost any home. And Lennox is so con-

They're all reasons why you'll find yourself singing the 6ﬂr.lt“r'ﬂ of this gas-fueled system, it comes with one of the best

praises of the innovative new Lennox CompleteHeat warranties in the business: a 15-year limited warranty
system, which combines home heating and water on the heat exchanger and water tank. Other primary
heating in one unit with a phenomenal %% efficiency.* components are covered by a five-year limited warranty,

CompleteHeat produces three to four times more hot _‘- See your independent Lennox dealer for more
water than conventional water heaters. And advanced miskwisl e information. Your whole family will thank you.
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EDITOR'S
NOTES

® [t seems like you ean't turn on the news these days without hearing of an-
other aireraft falling out of the sky. As someone who travels by air virtually
every week, believe me, this is a concern, But what really is going on? Is there a
link between the incidents? Does deregulation of the airlines have something to
do with it? Is air travel less safe than it used to be? Can the federal government
do anything? And what about USAir? Is it less safe than other airlines? These
are just some of the questions that
+ were tossed about recently at an edito-
rial meeting here at POPULAR ME-
CHANICS. Fact is, there are so many
unanswered questions that we hardly
knew where to begin. I asked Senior
Correspondent Abe Dane to investi-
gate the whole area of air safety in
general and the recent spate of crashes
in particular. Dane also looked at what
we are learning from these air disas-
ters in order to prevent similar occur-
rences in the future. He worked closely
with the National Transportation Safety
Board, the independent ageney that in-
vestigates air disasters, to determine
what the heck is going on. His cover
story begins on page 66.... If you're a
| motorsports fan, as I am, you know
that the inside story at any race takes
place within each race team. The race
_ strategies, refueling schedules, pit
E stops, car malfunctions and all the

Motorsports fan at speed. other variables are a fluid, constantly
changing story throughout the duration of the race. Since the advent of pit-
to-driver electronic communications a few years ago, the crew chief can discuss
these points with his driver during the race. And now, with the newest elec-
tronic scanner equipment, you can listen in on these pit-to-driver communica-
tions and really get the inside story of what's happening on the track. Before
you go to your next race, read the article beginning on page 61. ... You may
not think much about your home’s foundation. And why should you? If it keeps
everything standing, then no news is good news. But the same isn't true for
builders and architects who are always searching for techniques that will lower
construction costs, improve efficiency or both. Their interest in new foundation
systems has fueled a lot of activity in a marketplace that, until recently, moved
about as fast as tectonic plates across the face of the Earth, Assistant Home
Improvement Editor Roy Berendsohn takes a look at these new developments
in the article beginning on page 76. . . . How would you like to own a brand-
new 1995 Buick Roadmaster Estate Wagon complete with a 260-hp LT1 V8 en-
gine, leather interior and trailer-towing package? And how would you like to
get it free? Now we're talking, right? Hey, just enter and win our new contest
and the ear is yours, courtegy of Buick Motor Division. The complete story and
rules are on pages 74-T5. Get in on this one now. . . . With all the environmen-
tal concerns presently floating around, it was inevitable that boaters would
eventually have to look to 4-stroke power for outboard engines. Until the manu-
facturers learn how to make the otherwise-more-efficient 2-stroke powerplant
cleaner and more environmentally friendly, the trend to 4-strokes will continue.
That being the casze, you need to know more about 4-stroke outboard engines.

So beginning on page 47, you'll find a complete re-

port on 4-stroke outboards—in effect, the future
Joe Oldham

- L |

of hoating—plus a complete rundown on all the
new "W5 small-boat powerplants. Till next time.
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|HAPPILY, WE ALSO OFF

Whether it's industrial size or a more personal version. you always get full strength in a GMC Truck
Indeed. you'll find the strength of the big TopKick is embodied in the Sierra. Its body panels are made
of double-galvanized sheet metal. Even its frame has a similar C-channel design to the one used on out
medium duty trucks. Of course. there's more to Sierra than steely functionality. Just to be on the safe sid
we've added standard four-wheel antilock brakes. along with a driver's-side air bag’on Sierra models below
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ER A TAKE-HOME SIZE.]

GVWR. And with Sierra’s independent front suspension. you'll get a smooth, comfortable ride

road. Just slide back into the accommodating new interior. then pity the poor souls bounc-

nd in lesser pickups. All in all. Sierra is everything you'd expect from GMC Truck. a company with
of experience in the truck business. So if you're looking for a strong. capable truck, Sierra

For more information on the 1995 GMC Sierra. give us a call at 1-800-GMC-TRUCK
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Think of it as an electric
Swiss army knife.

The Dremel Moto-Tool® is the most ve rsanlfz power tool you can
own, With speeds from 5,000 to 30,000 rpm and more than 150
available bits, it gives you the power to handle lots of jobs. And
it's extremely compact and easy to handle. Use it 1o shape plastic,
grind metal, cut pipes, carve wood, polish silver, sharpen tools,
etch glass and more. About the only thing it won't do is pull
the cork from a wine bottle. Look for our book, 175+ USES, in
specially marked Moto-Tool packages, in stores where power
tools are sold. Or write for a free copy to: Dremel, Dept. FM,
PO. Box 1468, Racine, Wl 53406-1468.

DREMEL MOTO=r00L
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Gt the best radar/laser detectors made today at unbeatable prices. Escort's superior combination of proven

performance and, now, low price makes this the perfect time lo invest in the world's most advanced
traffic radar/laser detection systems. Order today because this limited time offer won't last! %‘w
L]

WSPORT <4500 SMUPEFRWIY

SATISFACTION f you're not 100% satisfied, return your purchase CALLTOLL-FNEE:
"*II"_IHI-.,:l:-_IFH' m.'aﬂlhnhr:“:;:-mmﬂ. 1°800+-433-3487 ESCORT

» Department 506825
5200 Fields-Frtel Road
' Cincinnati_ Ohio 45249

ey

World's First Cordless Radar/Laser Detector
Salo 4, the world's first cordless radar/laser detector, offers
portable converience second to none. Four alkaline AA
batteries provide most drivers with months of full-powered
detection. And since there's no cord, Solo 4 is in detection
miode as soon as you place it on your windshield and tum
it on. Solo 4's cordless convenience is perfect for trips,
when using rental cars__or just everyday driving,

Regular Price: $24%  Sale Price: $229

Worlds First Radar/1aser Detector With LCD Monitor
Passport 5000, the world's first radar/laser detector with an
LED monitor, displays a wider range of driving informa-

tion than a conventional LED-style detector. At a glance,
you'll see it display radar or laser signal type, signal

strength, selected operation modes and much more. [t's

also the first detector to incorporate the new Emergency
Vehicle Warning System for safer driving

Regular Price: $49%  Sale Price: $179

Our Most Popular Radar/laser Detector
Passport 4500 SuperWide offers proven performance. A
full-featired radar/laser detector, Passport 4500 Super-
Wide combines superior long-range detection with our
patented anti-falsing system. As with our more expensive
models, Passport 4500 SuperWide comes with mute and
dark modes, audible and visual alents, radar/laser band in-
dicators and a signal strength meter

Regular Price: $H#  Sale Price: $149

Cipwss M4 Bowrrs o iy, 7 darvs @ wewk

Shigmping & handing b extra Ohin resldents sdd 6% albs 1
[Nn oher discownis spply. offer good m nes orders ook |
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INTERACTIVE

The InfoHome and the in-
formation superhighway
are an absolute must. With-
out them, think of all the
workers who will be laid off
in Hong Kong, Japan, Tai-
wan and Singapore.

ED JONES JR.
SOMERSET, NJ

I believe you would get an
excellent response to a
computer and software
clinie very similar to your
homeowners and car care
clinics. There are probably
many readers such as my-
self who could use a single,
accurate source to answer
their questions regardin
computer hardware anﬁ
software, Many of us need
to know the proper care
and maintenance of our
investment. I learned the
hard way to perform regu-
lar backups and hard-disk
diagnostics, rebuilding my
files and spending hours on
the phone waiting to speak
to technical support staff
who can't believe it's their
equipment or software that
is causing the problem,
JIM MeKINLEY
WYLIE, TX

Night Hawks

The night-vision cameras
used by the T.A.R.G.E.T.
Team in your article were
amazing. [ think every
Lelters are subyect to ediling for
length, stvie and format,

large city should have such
a team equipped with this
infrared camera to help cut
down on auto theft and
drug dealing. | am a junior
in high school and I liveina
rural community of about
2000 people. Our small
town is pretty much erime-
free, but I think infrared
cameras in the squad cars
that patrol at night would
be very beneficial.

JARED PORTER

SHELBINA, MO

Fast Freighter
As one experienced in plan-
ning and supervising the
loading of freighters, I find
the Euro Express RoRo
225 as impractical as the
car-plane. The ship would
sail with too much empty
space. Present container
ships can be loaded to be-
tween 9% and 98% of us-
able cargo space. It is doubt-
ful that the Euro Express
can be loaded to 70% of us-
able space, and that’s com-
pounded by the inaccessi-
bility of the bow area for
storage. The Euro Express
is expected to make money
by cutting the time in half
for each trip. But if it will
be used only in the Baltic or
Mediterranean, the savings
will not be that great, if
any. Also, the ship doesn’t
appear capable of sailing in
either the North Atlantic
or North Pacifie, where it
could encounter gales, In
very heavy seas, its pointed
bow would plunge beneath
the waves rather than ride
the surface. In all, the de-
signers have a great deal
to work out before we see
a Euro Express actually at
sea. The difficulty they
have is in keeping the bow
as light as possible, but that
means sacrificing other
features that contribute to
seaworthiness,
JACK ALLEN
PACIFIC PALISADES, CA

Made In America?
I was infuriated when I
read, “The [Honda)] Accord
is now about as American
as apple pie.” How can you
say that when the profits go
to a Japanese company?
PAUL CATANESE
CHARLOTTE, NC

My idea of made in the
U.S.A. is something that
is designed, engineered,
tooled for production, manu-
factured and assembled
in the United States. And
for which the money paid
goes to an American-based,
American-owned company.
If I purchase a bicycle from
France and assemble it in
my basement, does that
make it made in the U.S.A.7
LAWRENCE J. HOOKER
KENMORE, NY

You guys are real Nean-
derthals. I'm a patriot,

too. But you can't ignore
the fact that companies
like Honda employ thou-
sands of Americans who
get paid American money,
then turn around and
spend it right here in the
United States. As for “de-
signed, engineered, tooled
for production, manufac-
tured and assembled in
the United States," there
isn't a car made that cowld
meet those criteria 100%,
You 'd better start walking

As an owner of a "94 Ae-
cord, I read your Owners
Report with great interest.
You wrote, however, that
an LX model is not avail-
able with ABS. My car is a
4-door LXA. The A stands
for ABS. And my dealer
has a lot full of them.
TERRY A. MILLER
MACON, GA

Reader Project Of The Month

| have been making craft items
from PM for years. | built this
Morwegian skammel stool from
plans in your March ‘81 issue,
and | have just completed my 26th stool (it's for my sis-
ter's great-granddaughter). | not only enjoyed building
the stools, but staining and painting them as well. Each
stool was made just a little different from the other and
painted in different colors. The one shown here is deco-
rated with colorful rosemaling—a traditional style of
painting flowers, scrolls and leaf shapes.

ELMER RITSCH
FENTON, MO




“I'm stopping to go to the bathroom more than ever now.
| wonder what's wrong with me.”

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

Is this you?

Do you have a frequent need to urinate?

Yes No

Do you get up more than once or twice a night to urinate? [ [
Do you often have sudden, uncontrollable urges to urinate? (1 [
Do you have a hesitant or slow urine stream? O O

If you answered yes to even one gquestion, tell your doctor,

doctor can evaluate your symp-
toms and their possible causes.

Today, symptomatic BPH can
be treated by your doctor in
several ways. The options are
monitoring the condition with
regular checkups, surgery, or oral
medicines. One oral medicine is

PROSCAR, the only prescription medicine for the treatment of symptomatic
BPH that can shrink the prostate.

PROSCAR works by blocking a hormone that can
cause the prostate to enlarge. But if is important

to know: PROSCAR doesn’t work for everyone.
Although the prostate may shrink, there may not be
an improvement in urinary symptoms. However, in
clinical studies with PROSCAR, some men have seen
an improvernent in their urinary symptoms after

2 weeks. Others have found that PROSCAR took up to several months to
help them. Because all men are different, you and your doctor will need to
determine how PROSCAR is working for you.

If you have any urinary symptoms, see your family doctor or a urologist
soon, and ask about PROSCAR. For free information to help you
discuss your symptoms with your doctor, call 1-800-770-4686.

For the treatment of symptomatic BPH

PRUSLAR O

(FINASTERIDE)

€3 MERCK

The only medicine that can shrink the prostate.

Please see the patient information on the next page.

The prostafe surrocmds
part of the wrethra,

the fube that corries
wrinie froen the bladder.
As the prostale enlarges,
il can sgueeze the
uryifera and couse
urmary problems.

01994, Merck & Co, Inc
All rghils feserved
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PATIENT INFORMATION ABOUT
PROSCAR® (Prahs-car)
Generic name: finasteride (fin-AS-tur-eyed)

PROSCAR is for the trestment of
symptomatic benign prostatic hyperplasia
and for use by men only.

Your doctor may prescribe PROSCAR if you
have n medical condition called benign prostatic
hyperplasia or BPH. Thia occurs only in inen.
Pleass read this information, as well as the
leaflet which sceompanics vour meelication,
before you start taking PROSCAR. Also, read
the leaflet each time you renew your prescrip-
tiom, just in cage anything has changoed,
Remember, this leaflet does not take the place
of careful discussions with your doctor. You and
your doctor should discuss PROSCAR when you
atart aking your medication and ot regular
checkups,

What is BPH?

BPH is an enlargement of the prostate gland.
After age 50, most men develop enlarged
prostates. The prostate is located belvw the
bladder. As the prostate enlarges, it may slow-
Iy restrict the fow of urine, This can lead to
symploms such as:

* 5 weak or interrupted urinary stream

*a feeling that you cannot empty your hladder
completely

* a feeding of delay or hesitation when you start
Lo urinate

* a need to urinate often, especially atl night

= a feeling that you must urinate rght away,

Treatment options for BPH

There are three main treatment options for

BFH:

* Program of monitoring or “Watchful
Waiting”. If a man has an enlarped presiate
gland and no symptoms or if his symptoms do
not bother him, he and his doctor moy decide
an 3 program of monstoring which would
include regular checkups, instead of medica-
Lion or surgery.

* Medication. Your doctor may prmnhq:
PROSCAR for BPH. See “What P

dives™ below.

* Surgery. Some patienta may nesd surgery.

Ynur doctor can i several different sur-
rcedures for BPH, Which procedure is

epends on your symptoms and medical
mndil.mn.

What PROSCAR does

PROSCAR lowers levels of a key hormone
called DHT Idihyd.mhmnmnl. whiich s m
muajor cawse of prostate growth, Lowening DHT
leads to shrinkage of the enlarged prostate
gland in most men. This can lead to gradual
improvement in urine fow and symploms over
the: next several months. However, since cach
casn of BPH is different, you should know that:

# Evan though the prostate shrinks, yvou may
NOT aee an inprovement in uring flow or
symploms.

* You may need to take PROSCAR for six (8)
maonths or more to see whether it helps you.

= Even ﬂmgh you take PROSCAR and it ma
heslp you, it is not known whether PROSC, ﬁ.ﬁ
reduces the need for surgeny.

What nesd Lo know while taki

PROSCAR e

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

# About side effects. Like all prescription
drugs, PROSCAR may cause gide effects,
Side effects due to PROSCAR may include
impdtenes (or mability 1o have an erection)
and less desire for sex. Fach of these side
effecis oocurred in less than 4% of patienlts in
clinical studies, [Tn soome enees sade offocts
wenl away while the patient continued to
toke PROSCAR.

Some men taking PROSCAR® (Finasteride)
may have n decrease in the amount of semen
released during sex. This decrease does not
appear W interfere with normal sexcual func-
tion, Rarely, some men have bresat
swelling tenderness or allergic reae-
tions such as lip awelling and rash.

You should discuss side effects with your doctor

barfure taking PROSCAR and anytine you
think you are having a side effect.

- L‘hal:i:in.l for
FH-(IS'C.I'I.R for symplamatic
RP and n-utﬂurunm—hutam can have

BPH nnd prostate cancer at the same time.
Doctors paually recommend thot men be
checked for prostate cancer once a year when
they tum 540 (or 40 if a family member has
had prostate cancer). Thess checks should
continue while you take PROSCAR.
PROSCAR is not a treatment for prostate
CANGOT,

* About prostate apecific antigen (PSAJ,
Your doctor may have done a Iﬂmd tost called
P3A. PROSCAR can alter PSA valoes. For
more information, talk to your doctor.

* A warning about PROSBCAR and
pregnancy.
FROSCAR is for wse by MEN only.

PROSCAR is generally well tolerated in men.
However, women who are

who could beeome pregnant,
active ingredient in PROSCAR

If the sctsve ingrodient 15 absorbed by a
woman who is pregnant with a male bahy, it
may cause the male baby to be borm with
abnormalities of the wex organs, Therefore,
any woman wheo is pregnant or who eould
become pregnant must not come into direct
contact with the active ingredionl in
PROSCAR

Thwo of the ways in which 8 woman might

absorb the active ingrodient in PROSCAR are:

Sexund contact. Your semen may contain

a amall amoant of the active ingredient

of the drug. If your partner is pregnant, or

if you and your partner decide to have

a haby, you must taking PROSCAR and

Lalk o ymlr doctor, If your partner could
rognant, proper use of & condom ean

mduoe e risk of exposing her to your semen

{discuss this further with vour doctor).

Hn.tuﬂllnx broken falbleis, Women whn

are pregrant or who could become

must not handle broken

PROSCAR tablets are coated to prevent eon-

tact with the active ingrediont during normal

hamdling. If this costing s broken,

should not be handled by women who are

pregnant or who oould become pregnant.

I a woman whe is pregnant comes into contact
with the active ingrediont in PROSCAR, a doc-
tor should be consu Led

ould avord the

Remember, these w. apply only if the
woman expased to P 18 pregnont or
eousld become pregnant.

How to take PROSCAR

Follow your doctor's advice about how (o take
FROSCAR. You must take it every day. You
may take it with or between meals. To avoid
forpetting to take PROSCAR, it may be helpful
to take it the same time overy day.

D not share PROSCAR with anyone else; it
wis prescribed only for you.

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

FOR MORE INFORMATION ABDUT
PROSCAR AND BPH, TALK WITH YOUR
DOCTOR. 1N ADINTION, TALK TO YOUR
PHARMACIST OR OTHER HEALTH CARE
PROVIDER

MERCK

0 1994, Merck & Co., Ine.
West Point, PA 19458
HPOYER G - MEP4081

cancer. Your doctor

L, or women

pregnant
tablets of PROSCAR.

e tablets

PM HOTLINES

I COMMUNICATE|

We're trying our best
to make it easier for you
1o communicate with us.
Here are four ways you can do it.

LETTERS

Your written letters are always
welcome. If we think your letter
would be interesting to other
readers, we might even print it in
our Letters column [unless you
request that it not be printed}. Our
editars are fisted by department on
the masthead printed in the front
of the magazine next to Editor's
Motes, Our address is: Popular
Mechanics, 224 W. 57th St., New
York, NY 10019

FAX MACHINE

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

ELECTRONIC MAIL

You can call the PM computer any
day between &6 pm and 8 am (only]
Eastern time. The number is [212)
582-836%. Once you're online, you
can leave messages for specific
editors, or direct inguiries and
comments to 3 specific department.
The department bulletin board also
dllows you to share your thoughts
with other readers who call in

Mew users get an identification
number and password that allow
themn to access the system. Simply
set your communications software
to B bits. no parity and 1 stop bit
[B-M-1), and set the baud at 1200,
2400 or 14,400. Please remember
that we are not a professionally
staffed. fully operational bulletin
board. We're simply trying to make it
easel for you to communicate with
us. 3o please bear with us if it takes
awhile 1o answer your message.

READER SERVICE BUREAU

Our Reader Service Bureau is
operational five days a week during
regular business hours. The phone
number s {212) 649-3127. Please
call our Reader Service Bureau,
not our editars, for information on
back issues, reprints of articles,
subscription nguines and so on. It
wall save all of us time.

HOTLINE PHONE NUMBERS

Uinfortunately, our Hotline Phone
Senvice is ternporarily discontinued.
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A A “We all know thers are a lot of oil and
aa - engine treatments. ['ve seen them all...and
I'va tried most of them mysell. Believe ma,

there's nothing like MPZ. Herg's why!

MPZ adheres to iron and stesl parts
Is

it

fibe of torque when MPZ Is
added 1o an AP certified SH/CO
motar oil. These teals wers doci-
manted by Dr. Robert Hoekstra of
the University of Cantral Florida.

MPZ recovers lost to friction. This

money on gasoline. |t protects the od from oxd-
dation and heat breakdown into residual on,

O

SAVE 20 GALLONS OF GAS

Cirrvay L.8%

§ [ %2 ‘ F

Order now! There's nothing like MPZ for saving
money on gasoling, of, filters and engine
IV's guaranteed. D'mrmﬂﬁpwbumlpim
shipping and handling. Cail now! Order duﬂ.
open 24 hours. ., 1-800-879-3800." .-

2

MPZ more than pays for tself by saving gasoline

@ ™ .
—= CALL NOW! 1-800-879-3800

- i TORCO INTERNATIONAL CORP.

916 Pioneer Bivd, » Sarta Fe Springs, CA B0ET0 « (310} 942-8480 » FAX (310] 949-4211

0 " TOSCD el o

PTFE IS NOT A
50,000 MILE
TREATMENT.

THERE IS NO SUCH THING
AS A “ONE 'I'iME" 50,000 MILE
ENGINE TREATMENT.
Haiiahla sources clearly state the

facts: PTFE 50,000 mile engine
treatments provide no protection
benefits to the engine owner.

Here are the facts:
FACT #1 PIFE has been proven to be
worthless by the Uniled States Army
Research and Development Center.
FACT #2 Four differant universities in the
United States conducted engine tests on
50,000 mile PTFE engine treatments and
found na benafits. NONE!
FACT #3 General Motors  Gorporation
Fuel and Lubricant Department conductad
microscopic inspection on engine parts treat-
ed with 50,000 mile PTFE treatments and
could not even find PTFE on the surface of
the parts.
FACT #4 DuPont Chemical Comonation is

nat recommend the use of PTFE in combus-
tion engines.
BUT THERE IS AN
= NOT A “ONE TIME" ENGINE
TREATMENT - THAT WILL
PROTECT YOUR ENGINE MORE
THAN 50,000 MILES.. .'H:m

The right way is with:

MAGNETIC

FRICTION REDUCER

Order now! There's nothing like MPZ for saving
maoney on gasoling, oll, filters and engine
repairs. it's guarantead, Only $18.95 per bottle
plus $4.00 shipping and handling. Call now!
Order desk open 24 hours.

CALL NOW! 1-800-879-3800
e ™ EE w3

TORCO IHTEI'I'HH'IDNAI. CORP.
9916 Pioneer Blvd.
Santa Fe Springs, CA B0B70 U, S A
(310) 842-B4B0 = Ful: 1?|fll 845-42
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TIME MACHINE

90 YEARS AGO: FEBRUARY 1905

— e Guns On The Run Fire Power 9-ft. ladders. Durability
ey e e Mechanized combat was | Meanwhile, motor vehicles meant more than speed:
rfn years away, and pack horses | would soon extinguish the The trucks were fitted with

s still provided the motive | era of the horse-drawn fire solid rubber tires and heavy

department. In
America, cars
hustled only the
fire marshals to

the gcene of a

power for field cannons.
But Great Britain, embar-
rassed by quick-strike com-
mando tactics in the Boer

War, wanted to lend speed

il MECHANICS

WEITTIE B0 ¥ Tak (RITHs Tamd v

Hew 1o Photograph with Capeive Ballson

Wirchess. Tebegraphy with Living Trees to its artillery and turned to | blaze, but in
motor vehicles. The steam- | parts of England
powered wagons could haul | entire brigades
two guns while towing sev- | rode trucks into
eral more on their own | action. The vehi-

wheels. Military planners
were convinced that the
next great war would fea-
ture highly mobile artillery,

60 YEARS AGO: FEBRUARY 1935

cles could carry
25600 pounds of
equipment—mostly chemi-
cal fire extinguishers and

springs, and could travel no
faster than 25 mph.

MECHANICS,

Blade Runners
Bored with ice fishing, Mid-
westerners turned to a
new lake-top sport—racing
sleds powered by outboard
motors. A Chicago manu-
facturer offered the ma-
chines in kit form, the
fuselages made of wood
covered with canvas,
A 2V%-hp engine,
linked to a 4-ft. air

propeller, drove

the sled at 356 mph.

Iee-fingered driv-

ers even enjoyed

some engine heat
via vents in the dash.

30 YEARS AGO: FEBRUARY 1965

Star Car

Mercedes-Benz ruled the
Grand Prix eircuit in the
years before World War II,
with Rudolf Carraciola at
the wheel for many victo-
ries, In Budapest, Hungary,
a modified GP racer ham-

mered home the Benz tech-
nical supremacy by reach-
ing a record speed of nearly
198 mph. Piloted once again
by Carraciola, the car’s driv-
er compartment shielded
him from
wind.

CHEVROLET, FORD OWNERS' REPORTS

!-?rl Yoar for Fusl
Heary Hogse ond Poal

Hot House

Sunshine made a local leg-
end of Harry E. Thomason,
who roofed a house in
Washington, D.C., with an
enormous solar collector.
Behind glass, water cas-
caded down blackened
aluminum to pick up
heat, A 1600-gallon

tank stored the wa-

ter, which cireulat-

ed through duet-
work to heat the
house in winter. In
summer, water trickled
across the eollector at night
to provide air conditioning.

Special Forces

The Pentagon’s munitions
labs were supplying an ar-

/A

senal of concepts to fighl
the kind of “dirty little war’
that was taking shape i1
Vietnam. Counter-insur
gency called for unusua
weapons, ranging fror
miniature handgun-fire
rockets to truel
mounted Cla)
morette mint
that blaste
. any would-]
ambusher
More radical ideas i
cluded a huge track
robot that cou
destroy ener
supplies, 1

—r

P8 - o 2
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'X-33 Will Point The Way To Shuttle Follow-On

HUNTSVILLE, AL—After years of
blueprints and blue-sky studies,
NASA looks ready to get serious
abotit replacing the space shuttle. The
space agency has challenged Amer-
ica's aerospace industry to design an
experimental rocket—called the X-33
—to demonstrate technologies for a
next-generation commercial launch
vehicle, Under a new Clinton adminis-
tration policy, NASA must focus on
new reusable launchers, while ad-
vanced expendable rockets have be-
come the Air Foree's province.
Significantly, NASA won't bankroll
the spacecraft’s development, but ex-
pects private companies to throw
their own money behind the project.
While aerospace firms may balk, sev-
eral have already proposed unmanned
single-stage-to-orbit vehicles that
would suit the requirements,
Lockheed, now teamed with Martin

Eitoe\riter: Gregory T
Reporters. Philip Chien, Chis Chinnock, Mike Fillon,

William Ganery. Scott Gourley, Danad Hughes,
Suzanne Schoentell. Rick Schrader, Hert Shaldmes

Marietta, is detailing its aeroballistic
rocket, a lifting body powered by a
linear aerospike engine (see Tech Up-
date, page 19, Jan. "94). Rockwell,
builder of the shuttle, has drafted a
winged eylinder that would launch
vertically but land horizontally. Mean-
while, MeDonnell Douglas still has ita
vertical-takeoff'vertical-landing Delta
Clipper in mind, previewed by the
subscale DC-X (see Tech Update,
page 14, Jan, '95). Boeing has joined
forces with McDonnell Douglas to
pursue this and other X-33 concepts.

Uifting body, winged cylinder and vertical-
takeoff-and-landing rocket |(from left) are

among NASA's cholces for the X-33.

Ideally, NASA will narrow its
choices to one design by the end of
1996 or else hold a fly-off contest.

If all goes according to plan, one
contractor will also build a second
vehicle, the X-34, designed to carry
2000-pound payloads into orbit. This
smaller vehicle would not only com-
plement the X-33's development but
aleo stand ready for commercial use
by 1.5, satellite makers.

Highlights This Month

® Star Gazing—Japan's rocket for sightseers.

® (Glass Eye—New 3D display is solid-state.

® Super Tram—Electric carriage runs on flywheel.

¢ Check Your Bags—Fixing Denver's new airport.

¢ Shipping Abroad—High-tech frigate for foreigners.
® Bug Antennas—Sensors catch termites in the act.

® Car Killer—Electronic device freezes stolen vehicles




Robot Parks
Two Trailers

i TROY, NY—Parallel parking is
hard enough. Now imagine that
your car is pulling a trailer, How
about two trailers? That's bevond
most drivers, but a robot built at
Rensselaer Polytechnie Institute
(RP'T) does it with ease.

The CATmobile (named for
RPI's Center for Advanced Tech-
nology) carries sensors to meas-
ure jackknife angles, steering
angle and other conditions. An
on-board computer then predicts
the vehicle’s movement and feeds
back data to guide the robot
through a perfect path.

With a few adjustments, the
system could aid truck drivers
with difficult maneuvers.
CATmobile negotiates tight spaces.

Switch-Hitting Machine Gun

HERSTAL, BELGIUM—It's billed machine gun, made by
a8 the first fully ambidextrous weapon
svstem in history. But the P-90

suh-
- usual features,

“bullpup,” with
the firing mecha-
nism deep in the

Herstal 5.A., is arousing
interest for its other un-

Configured as a

FEBRLUARY 1995

Orbital Tourism

TOKY(, JAPAN—While NASA ponders the fuiture
of reusable commercial rockets, the Japanese Roeket
Society is already thinking about the next step. Led
by engineers from Kawasaki Heavy Industries, re-
searchers have put together plans for a single-stage-
to-orbit vehiele for space tourism,

Twelve liquid hydrogen/oxygen engines would
hoist the 560-ton vehiele into low Earth orbit for a
24-hour tour. On two decks, 50 passengers would ex-
perience weightlessness, frolic in a mierogravity
amusement zone and take in the view,

The eraft appears to draw inspiration from the
MeDonnell Douglas Delta Clipper proposal, with
Japanese tourist rocket compogite materials and a
would camy 50 sightseers til-first re-entry maneuver
into low Earth orblt for a  executed with aerodynamie
24-hour period. control surfaces,

| - - ']
' California Split
DAVIS, CA—A drive from Los Angeles to Sacra-
| mento, California, usually devours a tank of gas.
| But a hybrid vehicle recently made the 440-mile
run on only 5.7 gallons of fuel and a battery charge.
Last Octobar, AterShock—a car built by stu-
| dents from the University of California at Davis—
demonstrated its performance. The vehicle runs
on 26 nickel-cadmium batieries and a medified
Briggs & Stratton 2-cylinder gasoline engine. Had
the car been burning regular unleaded, instead of
the oxygenated gasoline sold seasonally in Cali-
fornia, it would have averaged 85 miles per gallon.
AfterShock took first place in the Ground-Up
category of last year's Hybrid Electric Vehicle
Challenge (see Tech Update, page 38, Nov, '94).

Gasoline and batterles power U.C.-Davis's AfterShock.

Atop the P-80 is a 50-round maga-
zine, with bullets aligned perpendie-
ular to the barrel. The cartridges
rotate within the magazine so
: that they are in line
J with the firing axis
{ by the time they
touch the weapon,

FN

stock, the gun is
only 10 in. long.
Charging handles, mags-
zine releases and trigger-
funetion switches lie on both
gides of the weapon.

Designed far speclal operations,
Belglan P-90 has ambidextrous
features and cross-aligned magazine,

The ammunition
itself is a new size
5.7 « 28mm), and is able to

= penetrate 48 layvers of aramid-
fiber armor from more than 300 fi,

Built mostly of composite ma-
terials, the P-90 offers a substantial
weight savings over comparable sub-
machine puns.

(Mare Taeh [indote an anoe W0



COMPARE HOME FITNESS MACHINES
WE DID - SO CAN YOU

HealthMax
Ower-Priced at $329.007

Yes. Over-Priced because il under-porfem
Mthough relatrvely cheap, Heatthhax offens poor
wilue. Consiructed of lightwesght materials, e urut
shalees sl raftles and wall aciually I8t off the fioor
garing 3 wiarkout,

‘.l'n‘_au[rh'r Jewraf
p—

Butterfly

15 Degree

18" Wige Ergamarmucally

Desagried T-Bor

Pivad Point Aligrs
with Knee foirt

Dretign limetations weverely nestrict range of
metion, resulling i “topping” or “botloming,”
and prsvent you from performing even basa
evercises such a4 squats. The oyinders regquire
constant sdpastrment, work in only
one direclion, and the leg extension

cyfinder i undersized.

HealthMau is an imported product that &
supporied b ondy 3 cne-vear limited wanranty

[vep Pogded
incline-Decling
Bench

Al im all, you get very little value for your money

TRIFLEX

Start by looking at the design. From the machine’s pivot points to
your body’s limb joints, vou're in an ergonomically correct position
for the 44 different exercises. Smoothly articulating hydraulic
cylinders are simple, self-adjusting and safe. The ovlinders provide
isokinetic resistance in both directions, culting your exercise time
in hatf and developing your muscles in the shortest possible time.

But, that’s not all. Because the TriFlex workout is so intense, you
will experience rapid calorie burn and your heart will be elevated

Pivad Pairst Aligag with

Fermanently Artoched

Posture Cormect Angle 0

NordicFlex Gold

A $999.95 Disappointment

Everynne knows that honds:Track malkes 3 great
ciois-Country ski machine, Problem is they tried

1o étend this well earmed réputation to
MordicFex Gold. They didnt succeed - instead
they built a wire and pulley contraption.
Flt H[.mgr
(¥ Matimoen
On AFF Exercises
£-Woy
Seif-Adfusting
Cylimders
Blegiures
75° long :
65" Tall o
4¢. e Using a simiar chatching mechanism as the
TS ski-machine, long lengths of cable are thveaded
thiough 18 pulleys 1o the different
aitachments. The cabikes and pulleysy
ontinually need rerouting duri
Simple 13 Mimde wmimhéhmgiwrt:g;ﬁ

9-Bolt Assernbly
Salid Steel Construction

dinarssernbing. The resntance i in one direction
oy, with & speing recoll, much e pulling the
SLaner ropE O Your [awn mower,

Made In The U.5S.A
5 Year Warranty

You'll get a fot of metal, parts and pieces for

Rock Solid Value at $795, or Onl

into its cardiovascular training zone. The net result is a total body
workout that will make vou stronger, increase your endurance
and control your weight. And, all it will take is 30 minutes a day,
1 days a week.

In short, you get what vou expect {rom your investment: Results,

Strong claims? Yes - And you have every right o ask, “How do |
know that this is not just more advertising bombast?™ That's why
we suppor our claims with an extraordinary offer.

You Make the Comparisons - We Pay the Freight

Take our claims into your living mom . You decide for yourself if
TriFlex is right for vou and your family - and, ar ahsolutely no risk.
Order a complete TriFlex and either a HealthMax or NordicFlex

Gold - or both if you are so inclined. Test us side by side for
30 days. Here's the kicker - call us when you've made vour
decision and we'll arrange for a truck to pick up the unit{s) you

decide 1o return. We'll gladly reimburse all shipping costs on the
returned units. You get to kick the tires hard, with absolutely no
risk, no hassle, no buyers regrel.

Of course, if you feel a comparison is unnecessary, just order
TriFlex - todally risk free for 20 days. If you're not satisfied, we'll
send a truck to pick up vour TriFlex, and return all vour money.

Call toll-free ] '800'600‘3050 to order your complete TriFlex for a 30 day risk-free home trial.

»
Only $795 plus $50 S/H & Call anytime for details
p— L for more information.
ﬁ E-_J 20 5. Main 5t #17, Janesville, W1 53545 orformore information
Shipped VIA UPS FAX: 60B-754-1239 Dept. 219
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TecH UPDATE

How Small Is Small?
CAMBRIDGE, MA—NASA is determined to slim
down its planelary probes, but how low can they go?
Would you believe just 7 pounds?

That's the possibility raised by Massachusetts Insti-
lute of Technology graduate student Lilac Muller, who
has pinpointed technologies needed for a future gen-
eration of microspacecrafl. Rockets could lof such e
probes en masse, so thal one spacecralt failure f
needn't scolch an entire mission. vE o) '

Each probe would bristle with innovation. For # . -

example, a single sat of optics could serve as
a scientific camera, laser data transmitter and _
star tracker (a device used to steer a spacecraff }
into position). In addition, the propulsion system &
would center on an array of 100 microthrusters SR
carved into a 4-in. disc of ceramic rather than the 11
weighty plumbing of conventional thrusters,

While the microspacecraft would still carry solar

panels, ultra-stingy elec- Micraspacecraft would

ﬁD Untgr_ Glass :

| tronics would allow it 10 TUN  ghowcase low-power
on the equivalent of two AA  slectronics and ceramic
batteries. microthrusters.

STANFORD, CA—Three-dimensional displays con-
tinue to lure engineers. While some have harnessed
spinning helixes on which to cast images (see Tech

Moving Image squinms Inside glass

Updute, page 24, Oct. "),

others seek a display
with no moving parts,

At Stanford Uni-
versity, researchers
have demonstrated
a prototype display
that produces 3D
images inside a
block of glass. Two
seanning lasers ex-
vite the glass into
releasing photons,
Only where the
heams intersect do

block excited by Intersecting lasers. the photons become
energetic enough to show up as visible points of light,

Future improvements to the display will incorpo-
rate multicolor light emissions and arrays of diode
lasers to eliminate scanning mirrors,

L] L]
Robots Get Sensitive
MERRITT ISLAND, FL—Robots in NASA facilities must
operate around unpredictable humans and sensitive flight hard-
ware. The last thing anyone wants is a robotie elbow in the solar
plexus—aor for that matter in a spacecraft's solar panels.
To minimize unforeseen collizions, Merritt Systems Inc. has

designed a kind of skin
for robotic limbs, Called
Sensarskin, the material
is @ flexible eircuit board
embedded with three
different kinds of prox-
imity sensors. These
tiny devices communi-
cate with each other and
send data to the robot's
control electronies, The
skin ean be custom-
tailored and wrapped
around the robot in a
single piece.

Fitted with sensor-laden
skin, robot avolds cracking
noggin of human co-worker.

Fl

CRADLEY HEATH,
ENGLAND—While elec-
tric trams have long shut-
tled people around cities,
they haven't picked up
much new technology of
late. Now, a British com-
pany ealled JPM Parry &
Assoelates has designed a
tram for the 21st century.
The Parry People Mover
offers two advantages over
conventional trams. For
onne, its cars weigh only

[ lel‘.l-i'-_ il Ilplul-q-'ll Liv  Fiywheel tram can run for

yweight Tram With Flywheel Power

several miles without electrical connection.

40 tons for a traditional
tram carriage. For that
reason, construction crews
can install its tracks on
existing roads without
extensive engineering for
heavy axle loads.

In addition, the vehicles
gain power not from over-
head eables but from fly- £
wheels mounted between -
their axles. Untethered, =
they need only top off at =
safe low-voltage third-rail ¢
strips near station stops. .
To recharge, each tram °
takes only 90 seconds,

e Ll Pl de S T T



* Difforential

prvols 360°
in its own
length

® No Discharge Chute
enables you to trim right up
mext o r_"Fij‘LT& o either e
of the deck

* Powaerful
8.5 HP IC
Briggs &
Stration
englne with
electric start
aption

mear lawn

without bagging

WALRANTY

* Wide Turf Tires give
excellent troction, wvon't

\“‘*&\MNNNN\\ (f .I

M‘ui:]'r.'ng Deck makes
clippings disappear

Slagle-palnt holght adjust-
ment rosesfiowers cutting
hemght instantly, infinkely

& forward speeds, newtral
& power revarse for fosh and
efficient maneuvenig

Exrm-w!dn 33 dech covers
ground fast — the same as
used on g rding mowers

BREAK'I'HROUGH TECHNOLOGY

CUTS MOWING TIME IN HALF:

The TROY-BILT* WIDE-CUT"

The unique TROY-BILT* WIDE-CUT
Mower is a revolutionary HIGH-
SPEED way to mow, finishing your
lawn in half the time...and giving it a
beautiful, high-guality cut, too!

at a homeowner price!

Amerca’s FASTEST walkbelhiri
TROY=-BI T WIDE-CUT Maower 5 50% wirde
ordingary mowers, and for mare nimble fha
ridling mowers/

Pl
d mower, [

=33 inches widel-

Twin-blode mulching deck recycles clippings &
legves, culs almast @ gard wide!

Engineered after the mowers
lawn cutting professionals use —
but priced for homeowners — it has
technological breakthroughs that
get the job done fast: extra-wide
cut, more horsepower than most
conventional mowers, multiple

speeds, no-rake/no-bag mulching,
instant height adjustment, superb

maneuverability...all backed by an
exclusive 7-Year Warranty! For a

free copy of the warranty, write to
the address below.

FREE CATALOG! CALL TOLL-FREE:

1-800-767- 2300

Dept. 4730 g
TROY-BILT Mifg. Co.

"l

|

Dept. ALTI0 I

! 10dnd St and Sth Ave I

Troy, NY. 12180 |

| ' YES! Please rush me I

| facts on the TROY-BILT _ |

| WIDE-CUT Mower __including spe L. N I

FREE Catalog, TROY-BILT" EASY PAY PLAN

'| Details, and your current offer! 385 :
Mama

I |

| Address _ ~ 1
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High-Flying Hydrogen
HAMBURG, GERMANY—Hoping to ground fossil fuels

for good, Deutsche Aerospice Airbus is re-
fining its plans for an airliner powered by

hydrogen (see “The Hydrogen Age," page 21, Sept. "80).
Together with other German aerospace firms and
Tupolev and TRUD of Russia, the planemaker has con-
ceived Cryoplane, so called because it would carry cryvo-
genic hydrogen as fuel. The concept poses challenges, Not
: only must liguid hydrogen stay super-
chilled and pressurized, but it also takes up
more room than kerosene jet fuel.

For these reasons, the wings can't store
hydrogen. Instead, Cryoplane would stash
its fuel in insulated eylindrical tanks atop
the fuselage. On the plus side, because hy-
drogen has a high energy-to-mass ratio,
the airliner could car-

Hﬁml alrilmer

would have distine- 'y more payload than

tive silnouette from & conventionally fueled
S| overhead fuel tanks. equivalent.

Plastic-Weapons Sensor

RICHLAND, WA—While metal detectors may do a fine
job intercepting concealed handguns, nonmetallic weapons
are raising a new security threat at airports, prisons and
elsewhere. One system that may nip that threat in the bud
is under development at Pacific Northwest Laboratory.
The holographic imaging system relies on millimeter-

Holographic Imager reveals body and concealed objects.
wave radiation in a frequency range that easily penetrates
clothing but poses no known health hazards. A transeeiver
bounces signals off the target and captures reflections, A
computer digests these readings and reconstructs a 3-
dimensional image of the target.

Although the apparatus can reveal plastic and ceramic
objects, it reqmres that suh;ecm pnus.e to be lmageﬁ

DENVER, CO—Its balky automated baggage system
turned what might have been the best of times into the
worst of times (see “Denver International,” page 36, June
‘84). Now, after more than a year of embarrassment,
Denver International Airport (DIA) is slated to open—as
of press time, at least—at the end of this mr.rnlh

The original system re- -
lied on a network of 300
computers to route bags. |
Laser scanners were to
read multidigit bar-coded
luggage tags, while photo-
cells tracked the movement
of toboggan-like baggage
carts. But bugay software
crashed the system again
and again

So now two separate DIA's infamous baggage system Is under-
going repairs to meet Feb. 28 opening date.

baggage systems will oper-

Denver Airport: A Tale Of Two B: Baggage Systems

ate when the first revenue flights touch down. United Air-
lines will use a version of the original system, revamped
to provide redundancy. Continental and other carriers will
rely on a backup system of conventional tugs, cars, con-
veyor beits and people. They'll switch to the automated
system within a year, if all goes according to plan.

Russia’s Weather Maker

MOSCOW, RUSSIA—The Rus-
sians have taken swords-into-plow-
shares to new heights with the M-556
Geophysica, a weather-manipulating
follow-on to the high-flying M-17.

Dubbed “Mystic” by Western ob-
servers, the original M-17 was the
Soviet Union's answer to the U-2,
with altitude capabilities approach-
ing 70,000 ft. Since the late 1980s,
the aireraft has been dedicated to
ozone-layer research.

The M-55 differs from its
forebear by a shorter 122-
ft. wingspan and twin en-
gines. Russia is touting the
Geophysica for a unique
purpose: protecting erops
from hail. The plane could
soar above threatening
storme, then release chemi-
cal rockets that induce
clouds to discharge rain.

Fast-climbing M-55 Geophysica

i Muare Tech ;-;:l-frl.h' on page ﬂﬁj



Mind Power Breakthrough!

Plug Your Mind into the Amazing Learning Machine™ To Boost Mental Powers,
Program Your Mind for Success & Launch Vufual Reality-Like Fantasies.
Plus Get $600 of Free Learning CDs!

By Dane Spotts

Absalutely mind
blowing! | popped a
French Learning CD
into the Learming
Machine . Immedi-
ately 1 was sucked
into a deep, dream-
like trance. Weird
colors and patterns
were created on the insides of my closed
evelids. While in this super-relaved but
hvper-aware state, the special Learming

CD began  unfolding its magic
Programming
A Vacation in 22 Minutes

It was as if a movie were playing
inside my head. | could see myself in
France having lunch at the Eiffel Tower
The music, the sounds, even the
fragrance of summer in Pans. A
beautiful woman spoke to me. “Bongour,
mon ami.” she said. In an almost
unconscious way | began following the
dialogue. The mental imagery was so
intense | not only understood what was
going on, it was like | was theme.

at Light Speed

The Learning Machine is more than
virtual reality, More than just a cool way
to relax after a hard day at work
According to one college professor, “It
may be the most powerful learning tool
simce the invention of the book. ™

Here's why, When vou do a Learning
Machine session your mind is cut off
from outside distractions. Your abention
becomes focused inward as the powerful
semsary stimulation (light-sound matrix
bombards vour imagination. ldeas and
mintal images float in and out of vour
consciousness. It feels like the best

dream you've ever had. Then while in
this highly euphoric mental space, the
Learning CD opens your leaming centers
to peak receptivity and pours in new
knowledge and skills. It's the ultimate
mind trip. But it"s not just for fun

Let's say you want to learn a foreign
language, improve vour reading and
comprehension, or increase your math
skills. Or just give your kids a powerful
edge in school, learning many times
faster than their peers. |'s simple.

You select a specially programmed
Learning CD in the area you want to
study. Plug it into any ordinary CD

layer. Then attach your Learning
Machine digital headset into the
headphone jack. Push play and a few
moments later vour mind s launched
into 4 pre-programmed learning session
In a fun, almost elfortless way, the
Learning CD unfolds its program and
literally forces you to leam. 1% the mios)
amazing thing you've ever expenienced

Speak French, Spanish,
German & Halian

Learning foreign languages, or
anything for that matter, at rocket speed
can be very empowering. And I'm going
to inchude a ton of mlu;s:]t- Leaming CD
softwarne with your Learning Machine so
woul can get immediate results From this
mew technalogy

You'll receive 4 basic language
courses — French, Spanish, German, and
Italian. Plus a Super Vocabulary course,
a Super Memary course, and a Super
Sperd Reading course. And for your
kids, & SuperThoiiics * reading program
Ower 8200 worth of Learning CDs make
this the deal of the century, But | also

$600 Super CD Bonus Pak

The Teachs:™ 559 Value)

30 Slimgt' 5 pne

Programming Libeavy [S150 Valug) 18 peogra

€ 19 e AN Fighin Sewerasa. renirg e

i Pogareeeyg. L Sawed reaod arn e e -. T

Soper Spewd Loaming™

Beyord virtual realty. The gL sound matns stimukstes. your mnd s opems. your isareey, Corlers
Like maghc A pours in perw sdummation, skills, mental pogramreng, sl Launches pour imagimation

want to show off its other incredible
mined ix Fundlng powers
10 Fantastic Mind

So I'll include the 3-D Mind Syne™
Library, with 10 mind |J||,|n.,]m1|.:
]:lrug'mrnh on 3 CDs. Tum vour Learning
Machine into a meditation, self-hypnosis
and virtual fantasy computer. You'll get
the lollowing titles: Creativity Booster,
Quick Emergu, Stress Zapper, Mental Tune-
Up. Virtual Visualization, Tavagination
Stimulitor, Learming Aceeleralor, Super
Trtuition, Lucd Direameng, and Super den
States

A F150 waluwe, this extensive collechon
is a super added bonus. But even more
excibing s how it can be used for habil
control, success conditioning, and
eliminating seli-sabotaging behavior

dccelerated nteractive Language Learming™ Litsrary | S200 Value) —

-:-!."Jf'b!ilsﬂ_ll'fﬂut"ll'_ I

Beginner’s Pak | 559 Value| 4

Plus $1,000 Worth of Coupons for More Software

et i pais kil s e e gl isal Lsming D : prigaam Pt ke on fifen goigrams

Berwi Wikl Meisry Sduemie & Spar
For Rafs Chikhen § Clais Liemitus

Fravrung Progrems. s

Efllek inchadn e Chvil War sofies, Dweryfhing It w 'l snipd To Masw pus &aivimg COUH JH el arw

ELrrrted it Liseng Mashie St

Super Motivation Library

Let’s say you want to transform a
loser mind-sel into a winning one. Or
you'd like 1o quit smaoking or lose weght
Pop in an InnerMind™ Programming
Dise, The sensory stimulation mairis
opens a window inte VOUT LCDRSCIoUS
mind. Then by infusing vour “inner
mind” with posilivie programming, you
can rescript negative. seli-defeating
attitudes. I'm including an awesome 18-
tithe InnerMind Programming Library
From success conditioning to weight
controf this is another $150 value

30-Day Risk Free Trial

Mus in addition to the Language
Learning Library, the SuperPhonics,
Super Speed Reading, Super Memory,
and Super Yocabulary programs, the 3-D
Mind Syne Library, and the InnerMind
i"‘mgr.lmm:n;ﬂ. Library {a ShM combined
valuel, I'm including coupons worth a
thiousand dollars, These cou pons are for
hundreds of future Leamning CD applica-
Huons, ncluding software that links your
mind directly to a multi-media
computer. It's something vou absolutely
must expeTience

Try the Learning Machine for 3 davs
risk free. Take vour mind on an
incredible journey. If for any reason
vou're not totally blown away by the
enperience, send your kit back to me for
o full refund

To order, credil cand halders call wall
free. Or send your check or money onder
for $299.95 plus 512 shipping & handling
to the address below. (llem #4500)
Please allow 46 weeks for delivery.

For Fastest Service Call Toll Free

1-800-925-3263
ZYGON

| ibd Redrmond Way, Redmosd, WA w52
Fas Ohrders T (2066) HA2- 1454
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Introducing the TOYOTA
It’s
It's having both SPACIOUS comfort for six and AGILE handling
It's having both a new [90-HORSEPOWER engine and the multi-valve
technology to still deliver sensible Tuel ECONOMY.®

It's the rugged CAPABILITY of a welded steel

cab and lull-box {rame.

Flre firnesk LT Tty fiv

the state -of the art SHLT RS TR

system s the arailable 4 -coheel
Antrdoek Broke Sptem (ARS

Walti-valve fechnolog

delivers 200500, pevioad capacity,
L0 fhs, top png ety erered
varfualle fuel econonmy




Cranfbvrnelgy abownds 1 Wb spaciows interior
walh ropm for sy _If.'lrr.lﬂl'(.. strmdard driver air bag™
and 3-pownd seathelts af all authoard poviiions.

T100 XTRACAB.
THE Toyota of BIG trucks.

It’s an attention to DETAIL in refinements like a superbly CRAFTED

interior, avatlable CFC-free air conditioning and The T100 deep

wleel corgo bed ooas

sophisticated SAFETY systems. It's an ALL-NEW 1truck rugged ax il is functional,
! vonstructed with sheets of

hecoy-ganuge metal.
1hai1 COmes Il.'n'l1|'| -1-I:J‘.|.II[;lI.\| ]1';;:'111;['.”".\ Rll‘ll\ll()\

It's ENGINEERING that goes bevond. 1t's the all-new Toyota TI100 Xtracab.

Call 1-800-GO-TOYOTA lor a BROCHURE and the location of your NEAREST DEALER.

& TOYOTA T'100

I Love What You Do Far Me
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Export Frigate
NEWPORT NEWS, VA—Kept afloat with
Navy contracts during the Cold War, Ameri-
can shipvards have taken a broadside from
recent budget cutbacks. Newport News Ship-
building and Dry Dock Co. hopes to adapt by
looking abroad, 1ts latest design is the FF-21,
a warship for friendly foreign nations that
seek frigates as their navies' workhorses,
While intended for export, the FF-21 meets
the stringent requirements of construction
for the 1.5, Navy. The frigate is an all-steel
vessel with proven NATO-standard features,
Roughly 350 ft. long—about 100 ft. shorter
than America's Perry-class frigates—the
vessel weighs in at just under 3500 tons. P
The ship runs on a combined propulsion
system in which a pair of diesels chug away
for a cruising speed of 23 knots, while two
pas turhines ecan kick in to boost speed be-
yond 34 knots, Automated combat systems
have reduced the shipboard complement to §
just B5—less than half that of the Perry.

Into The
Solar Wind

GREENBELT, MD—After a
Z-vear delay, NASA finally
launched its Wind spacecralt
last November. Wind is the
gerond of three international
probes lofted to study the
solar wind, the first being
Jupan's Creotail (see Tech Up-
date, puge 23, Sept. ")

A pale of charged particles,
the solar wind blasts from the
Sun at 1 million mph, To learn

how these particles interact
with Earth's magnetic field is
Wind's mission. The probe
will venture 990,000 miles to-
ward the Sun, executing two
fipure-eight orbits.

After that, Wind will perch
at a point in space where the
gpravities from Earth and the
Sun balanee out. From there,
the spucecraflt will investigate
the solar wind before it bom-
bards Earth
Wind carries six Instruments to

gauge composition, energy and
effect of solar-wind particies.

Humvee’s nght Punch

I WASHINGTON, DO—What

reconnoitering ahead of rapid-
deployment troops, stumbles
upon # platoon of
tanks?
ecjuipped with Outriders, they
have a fighting chanee against
their heavily armored foes
Developed by Martin Mari-

of sensors with an electrooptical
y —- counteErmessures sys-

' I:I'."jl.':llt'fi to destroy
enemy Hre-contral op

SENBOrs acuire target
information and |'u;;|._-\._
it to comimandiers
Chitrder, curre "'l.'*
| In prototype stapge
| has piqued interest
from both the Armsy

yitile optics il the Marines

happens if a group of Humvees,

hostile

If the scout vehicles are

etta, Outrider combines a suite

tem—in short, a laser

ties, Meanwhile, thoe

- -

The Virtual Firefighter |
SAN ANTONIO, TX—To test fledgling firefighters, fire
schools ignite specialized burn buildings, cinder-block
houses torched with propane or diesel fuel. But training
lacililies want 1o sidestep this expensive—and risky—
lechnique, and so they are lurning to virtual reality

At the Southwest Research Institute, engineers are
develaping a virtual-
environment training
system thal involves
maore than just a hel-
met-mournted display.
Computer-cantralled
heat and odor genera-
lors augment sighls
and sounds to provide
a “desp-immersion”
experieance. Trainees
can even use a virtual
waler hose to exlin-
guish simulated tires

Virtual-reality training
system for student
firefighters engages
four out of Mve senses

% ILLLISTRATOMN
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Learn quick, low cost, in spare time at home.

10 EXCITING WAYS YOU CAN EARN UP TO
$2,000 A WEEK IN YOUR OWN BUSINESS.

ow would you like to be your own

boss! Call all the shots! Set your own
hours! Enjoy financial security and a
better life for you and your family! Be
highly respected! It's easler and quicker
than you think ...With Foley-Belsaw's help.

Here are 10 of the hottest career
opportunities of the ‘90s! Choose any one
and you'll be well on your way to owning
your own profitable Big Money-Making
Business. Thanks to Foley-Belsaw and their
easy-to-follow hands-on do-it-yourself
technical service training, you can learn
at low cost In your spare time at home
and start making big money quick! No
previous experience or special education
necessary.

This is a once-in-a-lifetime oppor-
tunity. Take that first step now. Pick the
business that interests you the most and
send in the coupon for free Information
today! No obligation. No salesman will
call. Don't put it off and let your future
slip through your fingers!
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1. LOCKSMITHING With rising crime rates, people are
seeking more protection than ever before. Professional

locksmiths are in great demand. Course in Burglar and
Fire Alarm Systems included at no extra cost.

2. SMALL ENGINE REPAIR There's an acute shortage of
qualified Small Engine Repairers—many technicians have
found this to be a profitable business 52 weeks a year.

3. SAW & TOOL SHARPENING 90 cents out of every

dollar you take in is cash profit! The work is easy—
machines do the work for you.

4, UPHOLSTERY Instead of buying new furniture, more
and more people are re-upholstering to save money.
And repairing damaged furniture will add additional big
profits in both commercial and consumer markets.

5. WOODWORKING Build over $3,000 worth of fine
furniture while you learn. Create heirloom-quality
furniture for customers or to sell. Save thousands on your
own home repairs alone.

6. GUNSMITHING Collectors and hunters pay big money
for professional expertise to keep their guns in tip-top
condition. Law enforcement officers have their weapons
serviced regularly.

7. VCR REPAIR Our unique "Fundamentals Method"
concentrates on the mechanics involved in 90% of all
repairs, without wasting time learning unnecessary
electronics. Our way is faster, simpler, lower cost.

8. COMPUTER REPAIR There are over 60 million personal

computers in service, 50,000 new ones sold every day! There
are just not enough technicians to service them. Customers
will pay you big bucks to keep their PCs running.

9. SATELLITE DISH/TV/ELECTRONICS SPECIALIST Few tech-
nicians are equipped to service this fast emerging field. Foley-
Belsaw gives you Satellite Dish technology (including new
mini-dish}, along with electronic expertise to make big
money servicing TVs and other devices.

10. PERSONAL COMPUTER PROGRAMMING Drastic short-
age of qualified computer programmers can mean big earn-
ings in a career for you. Learn fast at low cost.

MAIL TODAY FOR FREE INFORMATION.

Foley-Belsaw Institute 6301 Equitable Road % i

I Kansas City, MO 64120-1395 i e

| YES! Without obligation send me the following free information I

I kit [please check only one). | understand no salesman will cali. I
] Locksmithing Diept. | 2600 | Gunsmithing Dep. 92079

i [ Small Engine Pepair Digpe. 52409 | VCR Repuir Dept. 61274 |

J O Sew & Toul Sharpening Do, 21447 ) Computer Repuic Dept. 64172 |

I | Upholstery [lept. 81056 Satellite Dish/Electromics Uepe. 81065 I

| ] Woodworking Depe. 41397 | P.C. Programeming Dept. 15024 )
Mame g =l

: Address _ :

I City e State Zip I

L _ Call TOLL-FREE 1-800-487-21 J
. - . N S . S . . S O S
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Bringing Home A
Piece Of The Rock

LAUREL, MD—Although a sample-
return mission to Mars would be exciting,
it could cost a bundle. That's mainly be-
cause the return spacecraft would have to
bring enough power to escape the planet’s
gravity. But a similar mission to an aster-
oid needn't be such an undertaking.

Johns Hopkins University's Applied
Physice Lab has proposed just such a
venture. Called Near-Earth Asteroid
Returned Sample, or NEARS, the space-
craft would rocket toward one of Earth's
tiny neighbors in the year 2000,

Upon arrival at the asteroid 4660
Nereus, NEARS would search for target
sites. The spacecraft would then per-

form touch-and-go landings. As NEARS mmdmwﬂwmwnmmmwhmm.mm

brushed Nereus, one of six shotgun-like tube penetrators
would fire into the surface and grab a sample. Because no
one knows an asteroid's true composition, these pmbes

Electronic Roadblock

SLEEPY HOLLOW, IL—A barrier of police cars,
dozens of officers with guns trained on an onrushing
car: That's the traditional way of bringing a high-speed
auto chase to a halt.
But Creative Elee-
troniec Consultants is
offering a less brutal
alternative,
g Called Anti-Vehicle
Electronic Counter-
Measures, or AVECM,
= the device is a 42-in.
B pla.uu:: pancake riddled with electrodes. Police can de-
£ ploy the dises before the suspect approaches.
3 Az the auto passes over an A?FLM electrie dis-
5 charges scramble the vehicle’s engine controls and
& associated circuitry. The car stops and cannot restart.

HUECM car IdIH.-r mirrllr: a bump In I'.hl: rnid

would have to cut through anything from goo to granite.
Protected by an aeroshell, the probes would then be
launched back to Earth and would parachute to safety.

Drive 'Em Or Fly ’'Em |

|
MARSHALL, IL—Military hardware has long rolled off |
specialized assembly lines to meet Detense Department |
requirements. But
whal's good enough
for GM may prove
good enough for
the Pentagon (see
Tech Update, page
18, June '94), For
example, the Air
Force has given
TRW the go-ahead
to build avionics for
the F-22 fighter on
the same line that
produces automo-
tive electronics

TRW will modify
the plant's ﬁqu Automotive electronics and F-22 avionics

tween car cumpﬂnents and communications, navigation and
identification modules. If 90 prototypes pass muster, the ling |
could produce the units throughout the lifetime of the F-22.

Newest Icebreaker

NEW ORLEANS, LA—In the late 19th century, Capt.
Mike Healy pioneered icebreaking for the Revenue Cutter

Service, now known as the U.S. Coast Guard. The leg-
endary skipper's name will honor the Coast Guard's
newest polar icebreaker—CGS Michael A. Healy, under
construction at Avondale Industries. The Coast Guard will

HH.}'MII be Coast Guard's first new [cebreaker In nearly 20 years.

take possession of the Healy in late 1997,

Joining Polar Star and Polar Sea for
high-latitude duty, the Healy will replace
the two Wind-class icebreakers that had
served for more than three decades. A re-
search specialist, the new icebreaker will
carry only 75 erew members and pack in
as many as 50 scientists. But it also will
wield enough musecle to carve trails into
iced-in sites such as Thule, Greenland.

Four 10,600-hp diesels, supplied by
Westinghouse Marine, will drive the 420-
ft. vessel, which will offer a range of 18,000
miles and an endurance of 180 days,
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New microprocessor puts the brain of
a $50,000 car under your hood. ..

Breakthrough remote control lets you start your car, burn on its
headlights, sound a panic alarm and unlock the doors and

trunk. .. .from up to 400 feet away.

by Charles Anton

o many times have battery voltage and the
you had to bundle Why AutoCommand s better... amount of fime since your
up and brave freez- | o pange Most remotes only work | T WS last run fo guar-
ing weather to stan your up to 100 feet away. AutoCommand antee starting every time,
car? O sit in a sticky car and ; = Give your car a brain.
ol gives you @ range of up fo #00 feet,
touch a blistering-hot steer- * AutoCommand gives your
ing wheel to get your car B Seli-diagnostics. Thf unigue | o the same Features as
started? What clse can you | feedback lights on AufMMﬂnd Juxury cars, and even some
do besides shiver while a | confirm proper wire connections dur- | ghey don't have, by adding
defroster blows cold air in ing and after installation, just like a i i i
= ) "5 e + JHB this microprocessor brain.
your face or roast in the | car'son-board compiter. In addition to remote car
scorching heal of your car? | g o401 security and convenience. | starting, your car will have
A better way. The new | 4yioCommand gives your car the | features such as keyless en-
AutoCommand  kevchain capability of remate car starting, key- try and buill-in car security.
transmitter gives you the | pocry nanic alarm and car security You can call for help or
Pu::"‘ff tu 3“:: ?‘-—‘““h:"m 1t also hias built-ini low temiperatire z'? ﬂ“ah'-'filﬂ away with
comiont of yota amd Jome battery vollage start options, panic alarm; locate your
office. Simply press a button : ¥ car with CarFinder; and

to start warming up or cool-
img off your car from up to 400 feet away. You
can turn on the heater, air conditioner or de-
froster without leaving your seat.

The powerful microprocessor brain learns
your car's starting pattern, It adjusts the start-
ing routine based on the outside temperature,

COMMARND

have your car automatical-
ly turn on its headlights when it gets dark or tum
them off 20 seconds after leaving your car. You
can even leave your car running with the doors
locked and no key in the ignition, If you forget
your car is running, it will sutomatically shut off
after 10 or 15 minutes, you choose.,

FEATURES

Bulh-in geb-diagnostic  Key reguired Security switch pravents Automatic shut-off after 10 or

system, cold start
and “no tach” leatures,
simplity instaliation

Waorks on diesel or
carbursion cars

15 minutes (you chooses)

Pin switch disables unit
i hood s opened

Maoniions emporaiure

snd voltnge to pre-
venl dead baferies

Panic Alarm, head-
lights and or hom
can be acthiEled
by nermobe control

Budll-in car security syslem

Intelligent benefits. With AutoCommand
your car can't be driven until a kev is put into
the ignition. The AutoCommand immediately
cuts off the engine if vour vehicle’s hood s
raised, brake pedal is pressed or the vehicle is
shifted out of gear

without the key i the
ignition, preventing UPGRADE OPTIONS.
thefl of tampering You can replace your
AutoCommand ExiEhing garage door
also momitors your car remaote control with thig
while you ane away Garage Doos Remaots
The built-in Vacation Control reglacement
Option will automati- system. This system
cally start and run ean be addad 1o any
your car for 10 min- purage door that has
utes every four o six an exiting electrical
hours when the tem- parage lift unit, 1t will
perature dmp« b share the sama trans-
zero. Un hot summer mither g5 the Autn-
days, AutoCommand Command, alimanating
will also start your car axtra keychain
when the interior ramotes! You can slso
reaches 140 degrees. If sdd the Shock Sensor
yoriar batbery diropes be- Ciptiod §0 Ehee Dl an
low 11 volls, Auto CET SEEUTITY SySTEm,
Command will start it detects any impact
vour car fo recharge it On yauT DA, giang you
Try it risk-free. At added protection
Comtrad, we back all

our products with a
risk-free home trial

Try AutolCommand
In Your car and if
you're not completely
satishied with its value
and performance, re-
tum it within %0 days
For a hull refund, “MNo

Cuestions Asked.”
AutoCommand is also backed by a two-year
manufacturer’s limited warranty. Most orders
are processed within 72 howrs and shipped UPS,

Exclusive $50 installation discounit

Autolommand comes with an installation
viden and has patented self-diagnostic feed-
back lights which confirm wire connections
step-by-step during irstallation. But for those
who prefer to have AuteCommand profes-
sionally installed, we offer a $50 installation
discount. Use the money for professional
imstallation, or install it yourself and keep
the money. Either way, AutcCommand
makes it easy and affordable to add loory
car features to your automobile.

AutoCommand® ... ... 5348 g1asaH
with installation discound .. . $2090 514 S4H
AustoCommand Upgrade Features

Garage Door Opener .. _ ... ... $79 $85aH

sdd Shock Sensor to alarm . .. $40 54 584

Please mention premotional code 681-PO1108.
For fastest service call toll-free 24 hours a day

800-992-2966

To order by mail, send check or money order for the
total amount including S&H (VA nesidents add 45%
sales ) Or charge it 0o your credit card, enclosing
your account nu and expiration dale

.-_.m

2830 Watarford Lake Drive, Suite 108
Midiothian, Virginia 23113
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Panic Button

For Car Renters

FORT LAUDERDALE, FL—Re-
sponding to last year's spate of dead-
ly car-jackings, Avis Rent A Car has
added electronic countermeasures to
cars at Miami International Airport.

Sounds In The Wuodwork

INDIANAPOLIS,
IN—Detecting ter-
mites has tradition-
ally called for sharp-
eyed inspection,
although  stetho-
scopes, fiberoptics

and even termite- |

FEBRUARY

95

The Oldsmobile Eighty Eights fea-
: g | sniffing dogs have

been tried. But now js
an acoustic-emissions |
detector is proving a
reliable alternative.

Developed by two
University of Min-
nesota engineers, |
the device senses | %
the high-frequency |
geoustie waves re-
leazed when termites
munch on wood fiber, §
Tao filter out noise, the
detector only regis-
ters readings in the |
40- to 60-KHz range, =
which lies beyond hu- — 1
man hearing. e«

Two sensors con- :
nect to a handheld Ten'nlte detector picks up high-frequency acoustic emissions
unit housing amnli- from Insects” destructive activity.

fiers and a digital display. To check DowElanco has been field-testing
against false positives, one sensor can  a prototype for a year with good re-
monitor a clean piece of wood while sults, but has not yet developed the
the other lies on a suspect plank. device commercially.

Flame Darts

Panic button sends car identification and
locating signal to contral center.
ture cellular phones and GPS-based
Guidestar navigation systems, but
the key deterrent is an emergency
button on the phone panel.

Onee pressed, the button sends out
a signal picked up by three towers
in South Florida. Computers at a
control center triangulate to pinpoint
the car’s location, and an operator
H.].EI'I.F the police.

Space Needle Search

HOUSTON, TX—How bad is the
space-junk problem? Not as bad
as NASA feared, according to a
new analysis. Al the space sta-
tion's planned altitude, there's
only aboul hall the debris esti-
matas suggested, chiefly be-
cause spacefaring nations are
| simply less messy these days.
The new data inspires confi-
dence because debris-detecting
radar has been accurately cali-
brated with target spheres re-

leased into orbil (see Tech Lip-
dale, page 20, Feb. '93). Now a
followup experiment, planned for
this manth, will provide a much
mare stringent test for ground-
based radar stations like Haystack
in Tyngsboro, Massachuselis.

In addition to three more
spheras, the shuttle will eject
three platinum-iridium neadles
into orbit. Each will look like a
sharp edge from any angle, with
litile radar reflection

will e looking for needles with a Haystack.

Test Rockets

HUNTSVILLE, AL—Researchers at Mar-
shall Space Flight Center have recently spent
their time throwing darts. The 14-pound pro-

jectiles represent a new
way to measure how well
a rocket engine burns dur-
ing test firings.

Launched with a burst
of high-pressure nitrogen,
each dart carries sticky foil
that traps microscopic
particles. The dart ares
through an exhaust plume,
spending 2 or 3 seconds in
the gas before being recov-
ered for analysis,

Other applications could
include research on vol-
cann emissions or deter-
mining the origin of a
building fire.

Dart captures microscopic
particles during trajectory
through rocket exhaiust plume.




Natural Prostate Relief

It's a natural fact. If you are a
male over 40 and don't already suf-
fer from a prostate gland disorder,
the odds are 2 to 1 that you will
before you are 59. By the age of
65, most American men have
enlarged prostates.

As the years pass, mild discom-
forts can become disabling. Today,
prostate surgery is the second most
commonly performed surgery in
men over age 65! Surgical compli-
cations can include total loss of blad-
der control and sexual dysfunction.

Prescription drugs may halt the
swelling, but rarely ends the suffer-
ing. Like many prescription drugs,
they have side-effects, like weak
erections and low sex drive.

Many doctors feel that prostate
disorders can be treated or
prevented by giving the prostate

gland the nutrition it lacks.
Recent scientific research has

shown how to remedy the underly-
ing problems associated with
prostate disorders--safely and
effectively. These results have been
published in the British Journal of
Clinical Pharmacology, the Ameri-
can Journal of Gerontology and
papers from the National Cancer
Institute. They reveal that several
vitamins, minerals and natural
herbs can dramatically shrink the
prostate and improve urinary
performance in older men.

Our customers have said
Prostsafe helps to:

Halt the endless trips to the
bathroom during the night!

Stop that burning sensation
during or after urination!

Prevent uncontrollable
wetting!

Improve bladder control!
Empty bladder completely!

Sustain erections and
enhance virility!

Please a concerned wife!

The most modern application of
these healthy ingredients is found
in Prostsafe from Whitewing Labs.
Prostsafe is the nutritional “tool kit"
for men with prostate problems,
and those who wish to prevent
them. It is a mixture of zinc,
serenoa serrulata, ginseng; certain
amino acids, bee pollen and

vitamins A, B-6 and E. Working
as a team, these ingredients have
been scientifically proven to shrink
a swollen prostate.

Dr. Michael Rosenbaum, M.D. says
"Prostsafe supplies essential vitamins,
minerals and herbs needed to nourish
and maintain a healthy prostate.”

For as little as a dollar a day,
that seems like inexpensive
insurance against deadly prostate
disorders. If for some reason you
are not satisfied, just return the
unused portion within 30 days for
a full refund.

The reasons why men over 40 use Prostsafe are clear.

"Now I get a good night's sleep  "f previously encountered If you are looking for relief, order Prostsafe today.
without getting up every two discomforts such as bladder
hours to urinate.” urgency. These problems are  SURTIENIRIIEEENIE AR R T
—Mr. C. Hussy now completely absent, 17939 Chatsworth St., Suite 408, Granada Hills, CA 91344
Cleburne, TX - Mr. B. Doser
| & PS1 1 month supply of Prostsafe only $34.95 plus $4.50 S&H|
"Prostsafe has stopped the Holland, MI
o : . — 1 | @ PS2 2 month supply only $59.95 (Save $9.95) plus $4.50 S&H|
urning ‘!ﬁ;‘; sl Filinsie ‘;""’ "f-"“"’"’“’ but, o G156 6 month supply only $119.95 (Save $89.75) plus $4.50 S&H|
B itdiaier ALY A sare ulTie, | Check enclosed $ CA res. add 8.25% & AZ res. add 5.50%j
Barboursville, WV «= Mr. G. Howard Vi at d#
Cleviand, OH | isa/Mastercar Exp. date |
"I empty my bladder and have Name
agdmf.ll'l:dm aof urine with " _and in the sex depariment, Iﬂﬂdﬂ!ﬁs I
no sirain my wife thanks you. " ) . |
-~ Mr. 5.J. Hymel - Mr. G. Sawin | City State Zip |
Houma, LA |

Lynwwood, WA |
L

or call 1-800-950-30390 pept 1

—— — — — ——



AUTOMOBILES

New Cars

Hyundal Accent
® Hyundai executives deseribe the

new Accent as good, solid, quality basic

transportation. They bristle when the _

word “cheap” enters the conversa- 4
tion. But they are proud to de-
scribe this Excel replacement as
“the lowest-price car in Ameri-
ca.” Built in 3- and 4-door models,
and equipped with two airbags and a
base 92-hp engine, Accent is much
more than a run-of-the-mill econobox.
Performance is perky, especially
when controlled through the 5-speed
manual transmission, and noise levels
inside its 5-passenger cabin are sur-
prisingly muted.

Toyota's T100 gets a stretched cab as well as more power,

Mercedes-Benz C36
In 1970, Buick's 456-cube V&-powered

Hyundai designed the Accent to ap-
peal to a new group of low-price-car
buyers. It's targeted as a second car
for families who don’t want to spend
another $20,000 or o for basic needs,
like shopping and commuting trips.
Its emall size, ease of operation and
moderate level of comfort combine
with its low price, making the Accent
an appealing package.

Options include a 96-horsepower
high-torque engine, 4-speed auto-
matic transmission, ABS, air condi-
tioning and sunroof. Still, the deliv-
ered price of a fully equipped Accent
remains below the 313,000 level.

—Jim Dunne

T100

When it was introduced, Toy-
ota's full-size truck received
eriticiem in two main areas:
lack of power and a eramped
interior. For 1995, Toyota has
addressed both issues. The
3.0-liter V6 engine has been
bumped to 3.4 liters, gaining
40 hp and 40 ft.-1b, of torque,
Also available on 2-wheel-drive §
models 15 a 16-valve 2.7-liter
halance-shaft 4-evlinder that

ter fuel economy than the older Six.
As for room, the T100's eab is now
available with a 21.7-in. stretch, pro-
viding room for p:rncenea or lug’gﬂft.
i even a ni
llttle 50/50-8 I1t
bench seat. Also,
Toyota's venerable
small-size pickup,
now labeled Ta-
coma, is all-new
for this year and
is due soon.
—Mike Allen

The C36 reaches 60 mph from zero
in 6.5 seconds and hits a governed top
speed of 156 mph.

AMG also stiffens the suspension,
adds larger brakes and very wide 17-

in. tires. And 8o the neighbors know
the market's been good to you, the
front spoiler, rocker sill extension,
rear-bumper apron and rectangular
chrome tailpipes separate your $50,000
C36 from a pedestrian C280.

—Seott Oldham

Mitsubishi Montero

Mitsubishi's Montero is the “forgot-
ten” sport/utility in a world of Grand
Cherokees, Blazers and Explorers.

GNX was known

a3 a “bankers hot |
rod.” In 1995, lead- [
foot loan officers
drive a Mercedes-
Benz C36. The
latest from Mer-
cedes-Benz and

German specialty
tuner AMG, the
C36 is a heavily
modified version of
the recently intro-
duced C280. Only 400 will reach U.S.
Mercedes-Benz dealers, each car
covered by a full factory warranty,

pumps out 150 hp, but with bet- Misubishi refines the Mmmminn\rmglm

It may look like a C280 Benz. but It's not. It's the C36 hot rod.

For "95, Mitsubishi has upped—or
lowered, actually—the Montero ante
with a new engine. The smaller 177-hp
e 500 3.0-liter V6 is available in
the LS model. Performance is
adequate, although the engine
gets a bit buzzy when pressed.
o We still prefer the extra power
g8l and flexibility of the 214-hp 3.56-
B liter V6 in the SR model.
o During a 3-day jaunt through
the Mojave Desert, combined
with a brief rock-trail-climbing
exercise, the Montero demon-
strated a comfy on- and off-road
& ride and refined handling.
—Cliff Gromer
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~It's what you get
a diesel locomotive wi

You may find the most impressive character- What may be the most desirable trait of this
1stic of the Ram Cummuns Turbo Diesel Pickup Ram 1s how 1t can do all that-while surrounding
1sn’t that 1t gives vou more you in comfort. Its available three section

_ % 40/20/40 bench with center console offers
».4 the luxury of a six-way power driver’s

- seat. which makes finding the perfect
position as easy as pushing a button.
Vi And Ram has more ¢cab room than

e any comparable full-size pickup. So vou

standard torque than any other
diesel pickup. Or that 1t can tow
more than ten thousand pounds
without breaking a sweat. Or
even that its 5.9L power plant
can squeeze nearly 15 miles out Fa

of a single gallon of fuel. have more personal space to just kick back and
Lo bl musey' finfowmaition, bl J-RNLAEINIDGE. 1149 MPG im vests of W< 2500 432 with sao irani. & lisnied obip differencial (se EPA sy NUPG for this vwhich i, Voar mi A VAN
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when you cross
th a really nice sofa.

relax. You can hterally put your work - :T] bumper warranty and 3/36 Roadside

: ] : ~ & :
behind you, too-thanks to an F Assistance your mind will be at case, as
ingenious optional storage system of o / 4 1 well. It's also pleasing to know, Ram's
interlocking bins, cargo netting and a T ' 1 Cummins Turbo Diesel engine is backed
divided tray behind the seats. B by its own S-year or 100,000-mile

With Ram's standard driver's - warranty.

airbag - and new Customer One Care” ___'_' F ' Ram Cummins Turbo Diesel. It's the
S el . |
-year or 36,000-mile bumper-1o- hardworking truck that's easy on you.

A merica’s Truck Sto 1he New Dodge
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SCIENCE

Record Cold Snap

BY GREGORY T. POPE, Science/Technology Editor

® Think this has been a chilly winter
go far? You don’t know the meaning of
the word “eold” until you step into a
laboratory at the National Institute of
Standards and Technology (NIST) in
Gaithersburg, Maryland. There, a
team of researchers, led by physicist
William Phillips, has mastered the art
of the deep freeze, chilling a cloud of
eesium atoms to a temperature only
700 billionths of a degree above ab-
solute zero. Even the farthest reaches
of deep space never get that cold.

The record chill shatters a 6-year
mark by a millionth of a degree. A
decade ago, scientists believed this
new all-time low to lie beyond the lim-
its of technology. But the advent of a
new class of laser has changed all
that. Powerful and capable of being
tuned to unleash a beam of a pinpoint
wavelength, the titanium-sapphire
laser has allowed temperatures to
plunge to new depths.

Ultra-cold research is done in the
name of time, because if atoms are
frozen stiff, atomic clocks run more
accurately. But how is it done? After
all, with their blazing beams of light,
lazers are typically thought of as ma-
chines that add heat, not whisk it away.

Light, however, can also exert a
tiny mechanical foree, ealled radiation
pressure, hest known for the way it
shapes the tails of comets. Wielded

with eare, this pressure can
calm quivering atoms by
retarding their natural
movements. In atomic
physies, slowness and
coldness are virtoally
synonymous, After
all, absolute zero is
defined as the tem-
perature at which
atomic thermal mo-
tion ceases.

Since NIST physi-
eists first demon-
strated it in 1978,
laser cooling has
come a long way. Its
current incarnation
stems from a collabora-
tion between NIST and
the Ecole Normale Su-
perieure in Paris. The tech-
nique begins as atoms evapo-
rate from a block of cesium heated
in an oven. As they pass through a
pinhole, the atoms form a gaseous
stream, which then runs head-on into
a laser beam. The radiation pressure
from the laser slows the atoms down
to the point that they can be snared in
a mesh of laser beams.

In this arrangement, known as an
optical lattice, four laser beams con-
verge and interfere with each other,
setting up a spatially varying light
field. According to NIST physicist

Steven Rolston, the best way to pie- |

ture how the atoms behave in this
light field is to visualize them as ball
bearings rolling in and out of the
cups of an egg carton.

As they are peppered by the laser

beams, the atoms absorb the light— ;
and then re-emit it at a higher wave- /’

length that ecarries more energy.
Consequently, the atoms steadily
lose energy until they are too weak
to climb over the lip of any given cup.
They are reduced to oscillating
feebly at the bottom of the cup,
Physzicists then begin lower-
ing the power of the lasers,
dropping the temperature
even further. The effect is to
cause the atoms to oscillate
even more sluggishly. Then the
lasers shut off, and the atoms
suddenly plummet. “Gaseous
atoms usually don't notice gravity
because they're moving so fast,”

says Rolston, “but these are so cold
they just drop like rocks.”

The atoms plunge through another
laser beam, with which physicists can
gauge how much the eloud of atoms
has spread out after falling a few inch-
es. From that measurement, they can
readily extrapolate to a temperature.

To appreciate how dead-cold ce-
gium atoms could warm a physicist's
heart, recall that NIST is the keeper
of American time. Cesium atoms, in
fact, have formed the basis for the in-
ternational definition of the second
gince 1967; time is no longer meas-
ured by the passing of the heavens.
Today, the official U.S. timepiece is
NIST-7, a huge atomic elock that
gains its accuracy from the roek-
steady natural vibrations of cesium
atoms (see Tech Update, page 22,
Sept. '93).

IST-T also works with lasers. But
these don't so much influence the
thermal motions of atoms as alter
their intrinsic states of energy (cold
atoms can still attain different energy
states). Inside the clock, a laser sweeps
cesium atoms into the lowest energy
level, through a process known as
optical pumping. The atoms can then
respond to a microwave emitter.

Four laser
beams converge
to form an
optical lattice.



The microwaves boost the atoms a
step further by radiating at the same
frequency at which the atoms them-
selves are vibrating. In cesium atoms,
that frequency is dependable enough
to serve as a kind of pendulum for the
atomie clock, but it can't be harnessed
directly. Instead, a separate laser-
based detection apparatus measures
how many atoms were excited by the
microwaves. It then feeds back infor-
mation to narrow the microwave emit-
ter's output to the exact frequency.
Thus corrected by the atoms, the mi-
crowave emitter drives the clock.

While NIST-T7 ticks off seconds
with extraordinary precision, winding
up such a clork with ultra-cold cesium
could add more accuracy, because
chilled atoms move so slowly. They

gwouldn't be jiggling about when

z struck by the mierowaves, so they'd

% “gee” the frequency more cleanly. In

“ other words, they wouldn't perceive

% the apparent frequency shift, known
as the Doppler effect, that oecurs
when a moving object collides with a
wave-type signal. What's more, the
slow-moving atoms would simply
spend more time interacting with the
micToOWaves,

One way to incorporate laser-
cooled atoms into an atomie clock, re-
searchers have proposed, is by way
of a setup called an atomic fountain,

Here, an optical lattice first cools
down the cloud of cesium. Then the
lasers impart an upward velocity to
the atoms. As they rise, the atoms
pass through a microwave chamber,
then pass through a second time
on the way down.
The second pass

Laser cooling
forms egg carton
that traps atoms.

provides a check on the first pass.
Because chilled atoms move so
slowly, a long time elapses between
checks, That contributes to precision,
just as testing your wateh once a week
gives you a better sense of its accu-
racy than checking it every 5 minutes.
Does the world really need an
atomie clock that keeps time better
than NIST-7, which might lose a sec-

ond Eﬁre?' 3 million years? Well, no
one can deny that life moves quickly
these days. “The demands on time-
keeping,” says Rolston, “are greater
as we keep speeding our rate of com-
munication,” noting that the synchro-
nizatinn of computer-data transfer de-
pends on precise time signals.

Seience itself relies on meticulous
chronometry. Astrophysicists who

want to study pulsars—

spinning dead stars that
emit pulsing radio signals
—are hampered because
some of the signals from
some pulsars simply outper-
form Earthly clocks. Measure-
ments of relativity also require
precise timekeeping.

More important, better clocks
can generate their own purposes.
“Every time there's been an im-
provement in atomic clocks, there's

" been an application that's a;;gpeand.“

notes Rolston, adding that the Global
Positioning System “ecame about
purely because of advances in atomie
timekeeping.”

For these reasons, the quest to keep
better track of time must continue.
And that should keep things mighty
chilly around the National Institute of
Standards and Technology. P

Mike Fillon contributed to this article.
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SPORTS SCIENCE

Low Impact, High Results

BY JOE SKORUFA, Boating/Outdoors Editor

® 1 once worked with a well-known
TV museleman who had an opinion on
everything, and I appreciated his can-
dor. After all, it fit his role perfectly
as an on-site PM fitness expert. But
interestingly, he refused to be guoted
ahout two areas he knew well—hio-
mechanics and the seience of fitness,
The reason? According to the muscle-
man, noted professionals in these
fields are wildly inconsistent. There is
very little repeatable hard data to
work with and they heavily promote
a particular point of view,

This, according to the muscle-
man, is true even of hard-science
fitness such as Ph.D.s and
M.D.s. They disagree on such
common areas as definitions of
terms, fundamental fitness con-
cepts, overall biomechanic
theories, speecific workout
techniques and virtu-
ally everything else.

Besides, the muscle-
man said, they regu-
larly change their minds.
A great idea this year will be a bad
one the next.

Wow. 1 didn’t expect to hear this
from such a celebrated fitness author-
ity. I mean, this guy is big—both in
muscle bulk and in media exposure.
But ever since our talk, I've paid at-
tention to his message, and 1 can’t say
he’s been proven entirely wrong.

Take high-impaet workouts, for ex-
ample. Not long ago, the term “high
impact” was a buzzword among exer-
cise gurus. On a fundamental level, it
refers to a workout or a component of
a workout that calls for having both
feet off the ground. Vigorous running,
jumping and bounding up high steps
are examples of high-impact technique.

Interestingly, vou don't hear much
about it anymore. Certainly, the basic
concept has some value, especially for
those who want to break out of a rut
and rise to a higher level of fitness,
After all, if hard-body wannabes want
to get some air time and erank up the
pace, what's so bad?

What's bad is that many of us
aren't built to take the pounding. The
Jjarring nature of high-impact exercise
increases stress on the joints to the
point that injuries can occur. Those
with known physical problems—in the
knees, ankles, hips and even the lower

T

back—are shut out from high-impact
exercise right from the start. Those
without such problems (a group more
rare among adults than you might
think) frequently develop problems
after beginning a high-impact pro-
gram or later on in life. As a result,
the high-impact coneept has lost some
of its luster among fitness gurus.

So, where does that leave us? Ac-
cording to current thinking, the way
is through high-energy workouts that
use low-impact techniques (where one
foot is always on the ground). This
type of program offers a good workout
but doesn't cause immediate or future
stress-related problems to the joints,

Filling this bill is a new line of
treadmills from Cybex (12911 North-
enst Place, Kirkland, WA 98034).
While it's true that running, jogging
and fitness walking (exercises typi-
cally performed on a treadmill) can be
hard on knees, ankles and other
joints, the new Cyhex Q25¢i (for con-
trolled impact) and Q20¢ci minimize
the potential for injury.

What's different about the new
Cybex controlled-impaet treadmills
{shown abave) is that they're designeq
to reduce the shock distributed
throughout the body as a result of
the runner's foot striking the pround.

The Cybex treadmills accomplish this
in several ways. First, the belt is
made with an integrated layer of elas-
timere material that provides absorp-
tion of vertical shock (caused by the
initial foot strike) and lateral shock
(eaused by side-to-side movement of
the foot).

Second, users can adjust impact
absorption to suit their individual
weight, running speed, foot plant and
gait in ways not found on other ma-
chines, Typically, these parameters
ure linked together and preset ac-
cording to estimated averages. The
difference with the new controlled-
impact treadmills from Cybex is that
these units have nine optional set-

tings that adjust the motor-speed
response of the belt—a comput-

erized operation that compen-
sates for the natural
slowing of the belt that

oceurs each time a

runner's foot strikes

the treadmill. By ad-
justing the motor-speed
response, the individual is able to di-
rect the shock that occurs with each
foot strike away from the body and
onto the treadmill.

Both new Cybex treadmills come
with a 5-year warranty, a minimum of
eight preprogrammed workouts and




customizing features, a 0% to 12% in-
cline, 0- to 11-mph variable speed, an
electronic control board with display
and an emergency tether shutoff.

The Q20ci has a 1.75-hp DC motor
and a suggested retail price of $2495,
The Q25¢i has a 2-hp DC motor, 16
preprogrammed workouts with cus-
tomizing features, detachable hand-
rails (optional on the Q20ci), and a
suggested retail price of about $2795.

While there are a number of new-
comers to low-impact exercise, Ed
Jackowski, founder of the New York-
based fitness company Exude, has
been a low-impact advocate since he
was a teenager. Jackowski has mar-
keted his methods through Exude (47
E. 68th St., New York, NY 10021) for
the past 14 years. Before that, he used
them to get in shape while playing Big
Eight football, much to the surprise of
his high-impact, power-lifting team-
mates. While the football jocks were
loading weight bars with stacks of
heavy metal, Jackowski was keeping
up with them by working out with the
bar alone and using other low-impact
techniques.

Last year, Jackowski wrote down
his ideas about working out and his
book, Hold It! You're Exercising
Wrong (a Fireside Book published by
Simon & Schuster), has recently been
released. Like the title indicates,
Jackowski butts heads with common
assumptions about exercise, and he
has his reasons.

I first met Jackowski about a year
ago at a time when [ was anxious to
change my workout routine, Over the
years, I've tried a number of fitness
approaches, but after a while I always
felt that something was missing. 1
tried aerobies, running, fitness ma-
chines (both aerobic and anaerobic),
free weights, competitive sports, cross-
training and combinations of all of the
above. Despite being fairly dedicated
(averaging three to four one-hour ses-
sions per week), I never felt I was
reaping the expected benefits. (On a
personal note, the methods I've been
most satisfied with are running and
free weights with some erosstraining
and competitive sports thrown in.)

So at the time I met Jackowski, I
was ready to try something new. At
first, | was attracted by his low-tech
approach, because [ hoped it could be
effective away from the health club,
both at home and on the road. The
only problem was that I was a bit
skeptical about the benefits of a work-
out that relied on such simple compo-
nents—jumping rope and pumping a
10-pound curling bar,

However, as Jackowski points out
in his book, no low-impact exercise is
better at improving cardiovascular
conditioning, coordination, balance

and agility, and strengthening and
toning all muscle groups, than jump-
ing rope. And the point of using a 10-
pound curling bar is to perform high-
rep sets to build the type of muscle
you most need in life—endurance
muscle, not simple bulk.

After a couple of weeks of using
Jackowski's one-hour workout every
other day, | came to realize that it was
the overall soundness of the approach
that worked as opposed to reliance on
a hot new technique. The program
consigta of the following sequence:
warming up, stretching, exercising
{curling bar work, sit-ups, erunches,
leg raises, push-ups and quite a few
others) and jumping rope, which is al-
ternated between the other phases.
The final part of the sequence in-
volves cooling down,

The effect of going through this
one-hour routine is that you burn a
maximum number of calories (since
your heart rate and metabolism are
elevated throughout the entire pro-
gram) and you reach all your muscle
groups for toning. Very few exercise
programs are designed to reach all
muscle groups (in such a short period
of time), and I find this to be one of
the great strengths of the program.

The book, Hold It! You 're Exercis-
ing Wrong ($9.95), is written in an
easy-to-read nontechnical manner,
yet it's filled with a generous supply
of hard data about body types, fitness
theory, analysis of specific exercises,
a guide to home fitness equipment
and special recommendations regard-
ing physical challenges and injuries.
Jackowski is able to accomplish this
feat by setting up a sound-bite kind of
format, where he offers a continui
series of numbered and highlighted
tips, more than 150 in all.

Several tips in the book are basic,
such as those referring to the impor-
tance of consistency, motivation and
the benefits of being fit. But quite a
few offer fresh insight, such as those
matching body types to specific exer-
cises and a detailed analysis of popu-
lar exercises and exercise machines.
Several sections are particularly well
done and rarely seen in fitness books,
such as how exercise affects aches and
pains, pregnancy, old age and those
with a physical disability,

The overall impression yvou get
from Jackowski's relatively slim vol-
ume (just over 200 pages) is that it not
only covers its subject well—correct-
ing misconceptions and advocating a
new method of low-impact exercise—
but it also covers fitness as compre-
hensively as a reference book.

For those worried about the pound-
ing your body takes during vigorous
workouts, a good low-impact program
is the way to go. o

WINTER
WARM-UP
SALE!

SAVE UPT0 35% ON A
FOUR SEASONS SUNROOM
WITH FREE MAXGLASS (RY)

Here m Sun!

Open up your home to the warmth of the
sun, with a Four Seasons Sunroom, and
melt away those winter blues, Purchase a
Four Seasons Sunroom today at our low
hase price for clear glass and save up w
5% E‘_L‘ receiving a free upgrade o
Azurlite™ Low-E Glass or Hear MirorT™
Crlass with B-Values up to R-%. Not only 1=
this glass warm in the winter, it reduces
unwanted heat gain in the summer by up
TH% and blocks harmful Uliraviolet up wo
99%. Free screens on all windows and
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%E FOUR SEASONS ]

SUNROOMS
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Outdoor Living...Indoors

Four Seasons Solar Products Corp

505 Velerans Mamdorial }"n:_;'1-.'l.-.q v, Dapl. PR2
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Phong:(518)563-4000 Fax.(5161563-401(
FOR FASTEST INFORMATION AN

FREE CATALDG CALL NOW

1-800-FOUR SEASONS
1-800-368-7732
LINITED TIME OFFER SEE PARTICIPMING LOCATIONS FOR
COIPLETE DETAILS
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ELECTRONICS

Office On Wheels

BY FRANK VIZARD, Electronics Editor

® Imagine working in an office
that gets 22 miles per gallon. Yes,
you say, 1 already work in an of-
fice like that and it runs on coffes.

Well, we're talking about real
gas—putting an office on wheels
and redefining the term “road
warrior.”

You probably already know a
road warrior. He's the business-
man who's running around with
a portable laptop computer and
a cellular phone in his briefease.
Sounds cool, but the truth iz he
gets only as far as his battery
pack allows. And sometimes he is
not very far down the highway
before his best intentions are
short-circuited. Besides, carrying
around all that gear gets tiring.

Now imagine an office that
goes wherever you want to go.
It's comfortable and all the infor-
mation technologies are at your
fingertips. And the window view
changes every day.

That's the idea behind
the mobile office vehicle
designed by MO-V (pro-
nounced “mo-vee") of
Zeeland, Michigan. The
MO-V vehicle is actually
a Chevrolet Astro van. P
The vehicle choice was |
deliberate, say company
executives, The Astro
van is very close in size
to a standard full-size
passenger car, 8o it can
maneuver into any space
4 CAr can.

Secondly, the interior
roominess of the Astro
is like no other minivan.
The MO-V Astro has
three seats: the driver's,
a front passenger seat
that swivels to face the

STORALE
CABINET

NOTEBOOK
COMPLITER |

TALK BOARD

TASE
Fax PRINTER |pGiT
FLIP-L®

.........

HANLE-FREE!
REMOITE PHOMNE

tions. This phone is connected to
the work area's extension phone,
which looks like a standard cord-
less phone. The office phone is
detachable and has a range
of 1000 ft. It also operates as a
speakerphone,

An office, of course, is not a
paper-free environment so there
18 plenty of sto space aboard.
Tao the right of the office chair is
a large filing drawer and two
smaller drawers for office sup-
plies. To the left, a large lateral
file can accommaodate both letter
and legal files. And if you need
to post a few reminder notes,
there is a fold-down tack board
for you to use.

Standing still, the MO-V looks
like a nice place to work. In-
deed, the MO-V is reminiscent of
i larger mobile office van PM
built into a Dodge Custom Ram
Wagon in 1983 (see page T8, Dec.
'83). But what happens if
you're driving along and
suddenly hit the brakes?

Believe it or not,
evervthing should stay
in place. The computer,
printer and fax machine
are all locked in place,
The office chair is mov-
able only when the vehi-
cle is parked. The rear
lateral file is bolted to the
chassis of the van and is
reinforeed to withstand a
§ 30-mph impact. In the
event of a collision, the
worksurface is designed
to shear upward, basi-
cally allowing it to “give"
with the impact.

The MO-V van may be
just the ticket for mobile
business people in real

PUILLOWIT
WORK-
SLIRFACE

rear and a swiveling of-
fice chair anchored to the van floor.

Lastly, the Astro can idle during
any weather condition for indefinite
periodg of time, running the air condi-
tioner and all the on-board electronics
without exhausting the battery.

Unece you sit down at the desk,
vou've ot evervthing that might be
available to you at an office, There is
4 486 laptop computer featuring a
33-MHz processor, 4MB of RAM and

4 120MB hard drive. Connected to
the computer is a deskjet portable
printer.

The modem-equipped computer, of
course, i a communications tool, but
that's not the only means of communi-
cating, Wedged between the laptop
computer and the printer is a fax
machine that doubles as a copier. Up
front by the driver's seat is a 3-watt
cellular phone for voice communica-

" pstate and other service
industries. The van can be purchased
for between $25,000 and 335,000, de-
pending on the options ordered. It can
also be leased. And yes, MO-V plans
to offer larger van conversions.

Great, you say, but what if I'm only
on the road part of the time? MO-V in-
stalls a docking station that lets you
connect to a house phone and house-
hold eurrent. Think of it as a house
extension with wheels underit. ™



'YOUR NEW
% KITCHEN
WILL LAST
FOR YEARS.

OUR $1.99
OFFER
WON'T.

for the _
" [ Spiral bindings:
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vou can keep both
hanids on the jolbs

GET THE KITCHEN OF YOUR DREAMS
-..FOR JUST §1.99!

Wiant to turn vour curment kitchen into your dream Kitchen
without spending a fortune to do it?

It's easy — you'll ind evervthing you need to repair
renovate or totally re<create vour kitchen in Kitchens, new
from Time Life.

You'll learn how to install new cabinets or tile. Fix appli-
ances. Add conveniences like skylights or a rolling island.
And make the most of your space

Save money...get great results!

For years, our HOME REPAIR AND IMPROVEMENT
wries has been the “do-it-vourself™ bible,

MNow it's even better, because it has been completely
wpdated for the "90s, with new tools, new materials and
new projects that give you the know-how to tackle any home improve-
ment project

These big, user-friendly books will turm you into a conndent home
repair pro. Step-by-step Instructions and easy-to-follow illustrations ik e
vou through each project, giving you lots of time- and money-saving tips. = Tridks of the Trade Tip Boxes: Learn = ilwstrated Coteweys: Go behind

1

shortouts that save time and money.  the wenes to wee exactly how things
* Tools and Materials Boxex: Tell vou fit together

Retum this postage-paid card to try Kitchens for 15 days, without risk. ey g o1l e - you ® Mwmbhared, Stap-by-Step I8 ;

If vou like it, keep it for just $1.99 (and save $150). If not, just send it back. get started Make Insiractions csster to follow
So whether you're an experienced home repair pro or just getting : :
et * Cowtion Symbolu Alert vou to vteps  * Trowblashooting Guides: Identify the
started, you'll never find a better book than Kitchens, and you'll never that require special atiention. cause of commean problems and
find a better price than $1.99. 50 go ahead, order yours today! offer solutions.

Try Kitchens for 15 days, FREE...keep it for just $1.99!

r-----------------------------------------------------------1

! THI Send Kitcherss so | can try it for 15 days, free, with no commitment of

]
: oiblsgatton. 111 keep i, 10 pay §1.99, plus S&H. | will also recejve  Name — 1
i the 12-foot Stanley Tape Measure, free, with my purchase. :
i Then, send mew volumes, like Decks, Bathrooms and Basic Address moOonE i
I Wirirg. one about every month, on the same risk-free 15-day 1
| free-trial hasis, at the regular price of just $16,99, plus S&H. L e _ Sate _ ip i
i here's 10 obligation to buy, and | can cancel at any tme.— sgNT) NO MONEY NOW. Mail coupon to: Time-Life Books, |
I 7% go! this Stanley tape measure, FREE When Box 85563, Richmond, VA 232855563 -
i vou purchase Kitchens for just $1.99] L U — FTAXYS |
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AUTOMOBILES

Detroit Spy Report

BY JIM DUNNE, Detroit Editor

Chrysler’'s New Minivan

® Though the mechanical details are
still just a hit sketchy, the vision is
not. This is the next generation of
Chrysler's market-leading Cara-
van/Vovager minivan, Shown

earlier this month at the Detroit
and Los Angeles auto shows, the
van is due at your dealers in an-
other few months, This view re-

vedls one important new feature:

i sliding door on the driver's side of
the van, The interior, like the ex-
terior, boasts fresh, rounded and
modern lines, emulating Chrysler's
latest batches of contemporary, user-
friendly passenger cars,

Future Roadmaster?
Chrysler isn’t the only carmaker
showing off its future a little early
at the big domestic auto shows this
winter. Here's what Buick ealls the
XP2000 concept car. While it clearly
looks like it may be a 4-door version of
the Riviera, it is not. The XP2000 sits
on a 115.4-in. wheelbase—'% in. short-
er than the Roadmaster—and has a
V& engine and rear-wheel drive,
Despite the long wheel-
hage, however, the

XP2000 is only 196.7 in. long, about
3 in. more than a Regal coupe. Natu-
rally, like other concept cars, the
XP2000 iz erammed with all manner
of technologieal goodies—some of
which will make it to produetion, some
of which won't, One of the most inter-
esting features is the car's electroni-
ailly controlled 5-speed transmission,
But its most important feature is its
drive configuration, Buick has not de-
vieloped a new rear-drive car since
14977, And though nobody at Buick
will say when—or even if—the
XP2000 will see production, it’s inter-
esting to note that the current Road-
mister i due to be replaced in 1998,

Rounding Saturn
Saturn will get its first major styling
change since the car was introduced.
The overall styling of the 1996 models
is radically different from the now-
|-'.||t|i|i.‘.1|‘ ||m]-'., Hll\'.'{'k'vr', :|[‘:-|JE[L' the
changes, a number of Saturn’s iden-
tity cues, particularly the headlight
and taillight layouts, are still visible.
For "06, for starters, the car's nose is
more rounded—there are no sharp
edpes around the headlight boxes—
and the hood and fenders carry the
round theme rearward. Note the shape
of the doors: The door tops have an
arched frame that follows the rounded
profile of the roof. Both the station

wagon #and sedan
versions huve

The Buick XPZ000 looks like a 4-door Riv, but it has rear drive and a V& under Its skin.

identical door openings, so the same
rear door fits both body types—a
money-saver in both manufacturing
and assembly. As of vet, we have no
detailz about any mechanical changes
for the new car.

Saturn Is rounder and smoother for "76.

Chrysler minivan s modern Inside and out.

Here Comes Opel

GM wants to get its European Opel
subsidiary more involved in the U.S,
market. And it looks like the need for
new rear-wheel-drive models is the
impetus for the input. So the home of-
fice in Detroit is calling on it Euro-
pean branch to furnish modern rear-
wheel-drive engines, transmissions
anid chassis. You can look for a num-
ber of moves in this direction in the
next three yvears. For starters, Cadil-
lac has already announced its inten-
tion to import a version of the Opel
Omega and sell it here as the 15987
Cadillae LSE. In addition, there will
be a Buick version of the car, sourced
in Australia, planned for 1998, Then,
look for Saturn to get a version of the
smaller Opel, the 2.0-liter Vectra. Ul-
timately, it's possible that the next
Firebird and Camaro chassiz will be
an Opel variant.

Cadillac Saab

Almost, but not quite. Cadillac offi-
cials, on a trip to Sweden, took a long
look at the Saab 9000 station wagon.
They wanted to see if it wonld fit into
their lineup as an entry-level variant,
But in the end, the project was reject-
ed. Cadillae, as noted above, wants to
get the Opel-based LSE launched in
the 1.8, first, before expanding its
lineup with another European car, M

s W SRR TR R AT T RRET B P 8 S



The first and only
toothbrush that

fights plaque...
ULTRASONICALLY!

MNow remowve plague and fght gimgivits and gum disease
the same way your dentist does — ultraso
Through an exclusive armangement, ]
Cxroup 5 pleased 1o brng you [lrradanex® the first and
only toothbrush that uses the advanced ulrasonic tech
nalogy previously avatlable cnly to your dentist.
Clinical studies show that wsing
UltraSonex can reduce bacterial
plague by 07%, bleeding pums by’ 0%
and gingivitis by 28% - in just 4 weeks
- and UltraSonex can reverse the

progression of pinghvits, which can
lead fo perindontal divease.

m
TS ] D R

Accepted by the ADA and ended by dentists, the
LirraSonex iv mot an efeciric toothbrish, [t has no mov
irtg parts, does not vibrafe and (s
absolutely sifent. 1t works by
emitting 1.6 million cycles per
second of incredibly effective
ultrasonic waves that penetrate
the gum tssue to disrupt bacterial
growith, which helps reduce gin
givitis, No other product available
for home use does this. The UitraSonex can also reverse
the progression of gingivitis and gum disease. It ks
extremely gentle, yet you'll quickly notice dramatic
results, Just brush normally, Shuts off automatically after
3 minutes. Recharges in its own base. Try UltraSonex.
Then check with your dentist, You'll both be amazed at
the results, $99.95 (31095 #3100, UtraSonex and 6
Replacement Heads $129.95 (811,95} #3300

Comfort, warmth, quiet and
safety... a remarkable heater!

The Vornado EVH (Electronic Vortex
Heit] ts the discriminating buyer's space
heater of choice. [t automatically
responds to your every nead with

— Constant Comfort Control
@ continuously delivering the pre-

cise amount of heat you require,
Simply set the desired temperature on the
calibrated, easy-access, temperature-con-
ol panel and EVH goes 1o work, raising
the rhom [EmpETHl'LIJ'E o the exact set-
ting. Unce the temperature is reached,
EVH ~throttles back™ both fan speed and
feat output 1o maintain it efficiently and
effectively. No annoying hot blasts or cold
spots typical of other heaters controlled
by an on/off thermostat. [ust set it and
forget It! The EVH features a non-glowing heating element, maximum 1207 exit
air temperature and a cool-touch cabinet making it completely safe — even
around kids and pets. Two energy-saving power settings, essential over-heat and
tip-over protection make the EVH virtually foalprool. No other heater warms the
air more evenly or mare safely, Its compact size, flat back and angled air inlets
allow you to tuck it close to a wall or under a desk and out of the way, Lighted
power switch. MIL's |-year warranty $109.95 [$11.95) #3800,

Uhtaspund penetintes
e tmE guem D

LILTRA COMPACT 18"W x 11"D 2 12°H

Sport dive watch with
glowing dial!

This amaxing profession-
al sport dive watch has
It all, It's strong,
durable, and water resis:
tant to o600 feet. It fea-
tures a high quality
lapanese quartz move
ment that is protected
by an impact-resistant
Kebvar based resin case
and a thick scratch resis
tant mineral glass crys
1al. It has 2 click-s10p
bege] and a
siiver oxide Dattery that
- will last far &t Jeast
TFies 2years. Best of all, this
watch features a dial that glows brightly in any light for high visibility
and easy reading. And, you don't have 1o push any buttons to (lumi-
nate the dial. A sweep second hand, date calandar, fashionable black
adjustable watch strap and a five pear wirranty make this watch a big
winner on land, (no! $69.95 ($7.95) #4240.

To the thief,
this is rather alarming!

The parking lot ks dark. You
cn't find the car. You're all
with the baby. But in
an instant, you're able o light
up the inside of vour car and
safely find your way with the
help of the Safe Entre Alarm
Systerm. Mot only does it pro-
vide excells ersonal and
property’ prot n, but com-
plete peace of mind, as well.

8 Mounted prominently on the
dash board, it has a fiashing LED that alerts criminals to the fact that
your auto is alarmed. If challenged by motion or vibration, it emits a
deafening 110dB. alarm. You can even arm and disarm via remote
control from up to 25 yards away. [t's completely portable and can be
used in any car by simply plugging it into the cigarette lighter, A Qvolt
battery back-up with low-power indicator ensures it will wark even if
unplugged, What's more, Safe Entry Alarm System is manufactured by
the makers of The Cluby, so you know it's @ high quality and depend-
able piece of security equipment. It's your family's best defense againsi
car thieves and muggers, FCC approved. $69.95 ($7.95] #4020,
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Magellan Uiitimate |
're not completety satlafied with
simply retumn [t lor a full re

ORDER TOLL-FREE 24 HOURS A DAY

800-644-8100

L::.mnsn BY MALL: The Mageilan Group
check ar money

ardet fnf (he ol Dapt. PMBOS

armoners |iecdiading 5 & H] 2515 East 430 5t

or cress canl number ED), Box 1822356

il EEpIFEI dE b Chattanooga, TH 17422

GOd O 1905 The Magellan Group, Inc

r




Obviously, Dan needs some- 7720 Pudm s LF. (259 Pighwes 108 bk, Sy MN 14001

i B eslur wall | PN AR

place o blow off steam. And l:r[. )T () t( ) 5

luckily for the neighbors, he [-);_l I] ]11] 11 k
does it our in the middle of .\1.( )l.l'{’:';

the nearest lake.

He admits thar as a nider, "’ ATOLI '[._I
he's as agpressive as they come- { : '. : : . B C\ [-) 1 ( )l')‘i VEeS.

and so is his Polaris SL.750,

The three-cylinder, 7440c X i : g - ll] [11%
engine delivers all-out speed Rl : % - .
=T Y
plus excellent mancuverabilicy iI cC [I ]TIL"

_ g :
for tricks. (Especially the Kind Ay o Y A i < I]C IH {}I]C.
that creare large blasts of AT -
warer)And as fast and agmle as
it 15, the SL.750 is also one
of the most stable
machines on the water,
even at top speeds.

Polaris Warercraft.
Who knew stress relief
could be this much

funs

Belreve 711



BOATING 95

MERCURY 50
FOUR STROKE

K

The EPA says goodbye
to straight 2-stroke and
4-stroke engines. Here's
what ‘95 and beyond
look like in marine powver.

BY T BANSE

® The future is now for hmmug Recen
vanees in technology and the threat of-envi-
ronmental regulation have combined to fgnite
an explosion in marine engineering. It's time
to say goodbye to the smoky outbodrds we
have tolerated for so long. Starting this year
they're being replaced by environmentally
friendly machines that conserve fuel without
rificing performance. Familiar inboard and
sterndrive powerplants are also evolving at a
furious rate. We'll soon be saying goodbye to
many of these motors, especially those that
rely on earburetion (still the vast majority), as
fuel-injection systems and other advaneed
technologies are inexorably phased in.

This tidal shift of technology ¢oincides with
the Environmental Protection Agency's pro-
posed mandafes for marine engine emissions,
which were formally announced this past {all.
Under the authority granted by the Clean Air
".LI of 1990, the E h‘l wWants ]'u1|r1l{ arbon (HC)

emissions rur outhboard motors slashed by
T6%. Sterndrive and inboard engines (in-
cluding diesels) need not reduce HC, but
inatead must lower oxides of nitrate (NQOy)




{see “Dawn Of The EPA Age In
Boating” on page 52),

It's no secret that a 2-stroke out-
board emplovs relatively dirty tech-
nology. The muin reason is that a 2-
stroke motor leaves the exhaust port
open while fresh fuel and air Aow into
the combustion chamber, This results
in a caleulated overfilling of the eviin-
der, with the excess spilling out with
the exhaust. This process is often
called “scavenging” by engineers, and
it makes sure that spent exhaust gas-
es are completely evacuated from the
eylinder and only fresh fuel and air
remain for combustion. Depending on
rpm and lead, a 2-stroke outboard
wastes #s much as 40% of its fuel
through the seavenging process. This
is not only inefficient, but highly pol-
luting. Even at peak efficiency the
loss still measures about 8%. For this
reason, 2-strokes are the prime target
of the EPA.

Given the new EPA standards and
the state of the art in marine engines,
the future of cuthoards up to about
150 hp will probably be in 4-stroke
technology, Besides treading more
lightly on the environment, 4-stroke
outboards promise big dividends in
fuel economy. When comparing equiv-
alent horsepower, a 4-stroke outboard
will consume about 30°% less pasoline
than a 2-stroke at WOT (wide-open
throttle). At idle, the figure can be as
much as 80%.

Like most things in life, there's a
downside to all this cleanliness and
efficiency—higher eost. Four-stroke
outhoards promise to cost more mon-
ey than equivalent 2-strokes—as
much as $1500 in the 50-horse range.
But similar to the case with diesel en-
gines—another option for boaters—
the more hours you log on the water,
the quicker fuel savings add up and
offset the steep initial price tag.

With this background out of the
way, let’s look at the new clean ma-
chines for "05,

Mercury Marine

The new Mercury 50 Four Stroke,
Mercury's first 4-stroke outhoard, is
the net product of a joint venture with
Yamaha Marine. The agreement be-
tween rivals that produced this model
calls for Mercury to build the lower
unit and short block while Yamaha
supplies the cylinder head. (Models
offered by Yamaha under this agree-
ment use only the short block from
Mercury.)

The new H0-horsepower Four
Stroke outboard (available in both
the Mercury and the Mariner lines)
features an inline 4-cylinder motor
that displaces 57 eu. in. and has an
automotive-style overhead camshaft
with two valves per eylinder, The mo-

The first name in 4-stroke
outboards Is Honda. The
new 50 Four Stroke [left)
answers the challenge
posed by newcomers,
while the new 90 (right)

ups the ante.

tor 15 carbu-

reted, but in-

stead of using a

balky choke, it has

an enrichment cir-

cuit that offers instant starting when
the engine is either hot or cold.

As expected, the motor is no light-
weight at 215 pounds, But in its de-
fense, that's only about 8 to 10 pounds
heavier than an equivalent 2-stroke,
Also as expected, the motor runs no-
ticeably smooth and guiet for an out-
board. Perhaps best of all, there are
no oily exhaust fumes and no premix-
ing oil with gas.

On the downside, boaters using a
d-gtroke outboard for the first time
need to prepare themselves for regu-
lar oil and filter changes. One inter-
psting operational note: 4-stroke out-

boards tend to
be slightly ane-
mic at low rpm, a
situation builders
typically remedy by
going down a step in propeller pitch,
Also new from Mercury for 95 is a
9.89-hp 4-stroke outboard. This engine,
too, is a collaboration with Yamaha
Marine and features an imported
2-cylinder powerhead, fitted to a
Mercury midsection and lower unit.
Weight is clearly an issue in 4-strokes
of this size, since the Mere 9.9 weighs
99 pounds and a comparable 2-stroke
weighs about 75 pounds. But clean
performance and better fuel economy
more than make up for any draw-
backs. It's a sufe bet that this small
d-stroke 9.9 will soon be followed by
a 15-hp model patterned on the same




14.2-cu.-in. powerhead.

Beyond the new line of =~ =
4-stroke models that will =~
probably extend to about '
150 hp, Mercury and
Mariner will likely keep
2-stroke powerheads ¥
in the higher ranges. *
These new-generation 2-
strokes will run a direct
fuel-injection technology
that is yet to be announced.
The candidate technologies in-
clude a direct injection system
developed by the Orbital En-
gine Co. of Australia, which
Mercury licensed some time
ago, and a system born of
a joint agreement with
Chrysler when the automo-
tive giant was researching
the use of 2-strokes in cars,
a plan it has since dropped.

MerCruiser sterndrives
aren't scheduled for drastic
changes, at least not immedi-
ately. They will continue to be built
of east-iron automotive blocks that
increasingly breathe through EFI
(electronic fuel injection) systems. As
EF1 spreads throughout the stern-
drive product line, expect to see early
models equipped with the relatively
unsophisticated (but inexpensive)
throttle-body injection systems. How-
ever, look for a continual evolution in
EF1 itself as it inereasingly uses
multiport injection and is backed up
by more sophistieated microcomputer
management systems.

Outboard Marine Corp.
The future of OMC's clean motors is
tied to a program the builder calls
LEAP (for low-emission advanced
propulsion). While the program in-
cludes some 4-stroke outhoards, the
upper limit of OMC's 4-bangers is
only 15 horsepower. As a result,
unlike the plans of other outboard
builders who are gravitating toward
4-cycle motors, the future at OMC is
still largely 2-stroke.

OMC’s future 2-strokes, which are
scheduled to debut next vear for the
1996 model year, are divided into two
separate categories: LEAPZ (for out-
boards rated at more than 200 hp)
and LEAPS3 (for outboards rated from
20 hp through 200 hp). Since LEAPS
applies in the most popular range of
outboards on the market, let’s look at
this technology first.

LEAF3 is at least partly based on
the direet fuel-injeetion svstem de-
veloped by the German f{irm Ficht
GmbH, which OMC licenses and has
maodified for marine application. The
Ficht method of direct fuel injection
uses technology that pressurizes
gasoline up to 200 pounds per square

inch, then hammer-pulses
it through an injector
nozzle that transforms it
into a fine, combustible
mist. The key to making

INTAKE COMPRESSION

INTAKE COMPRESSION

® Two-cycle engines, often called
2-stroke engines, are mechanically
simple, compact and light. The differ-
ences batween them and engines
used in cars, which are 4-cycle (or
4-stroke) engines, are significant and
frequently confusing to many people.

One difference shows up in how
the engine uses oil. In a 4-stroke, two
separate systems are used to deliver
fuel to the cylinders and lubricant to
the crankcase. In a 2-stroke, a single
system is used. This provides 2-
strokes with a distinctive trait—the fa-
miliar premixing of a gas-oil cocktail.

Another difference is found in the
handling of the cylinder operations
(intake, compression, combustion
and exhaust). A 4-cycle engine re-
quires four individual strokes (and

2-Cycle: Dnu_ﬂowlutlnn Per Sequence

Yamaha's new Four Stroke outboard (left], with cam and valves [above

LEAP3 a viable 2-stroke alternatiy
in the new EPA era is the way its m
crocomputer precisely pulses the fu
charge (up to 100 times a second) int
the combustion chamber while tl

Different Strokes: 2-Cycle Versus 4-Cycle
#Pyeln: Two ann!utiun:wl'nr Saqu-n::n
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two revolutions of the crankshaft) to
accomplish the sequence. A 2-cycle
does it in two strokes (and one revo-
lution of the crankshaft).

The final difference between the
engines is how they handle air move-
ment. All the vital air movement in 4-
strokes takes place through valves
on top of the piston. In 2-strokes it's
handled by ports in the walls of the
cylinder thal are fitted with one-way
reed valves, The problem with this
system is that the intake and ex-
haust ports are open at the same
time, which enables raw fuel and oil
to be discharged into the atmos-
phere with the exhausl. Eliminating
this discharge is one of the main
goals of the new EPA regulations

—Joe Skorupa
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piston is blocking the exhaust port
(gee “Different Strokes; 2-Cyele Ver-
sus 4-Cycle” on page 49 and “Big
Leap For 2-Strokes: Direct Fuel In-
jection” on page 51). This effectively

locks the door against the escape of

HC-rich raw fuel

OMC’s other star technology for
96 i= LEAP2, a variation on the
direct injection theme. In LEAPZ2,
pressurization is not enly applied to
fuel bhut to air, as both are injected
directly into the combustion cham-
ber after the exhaust port is closed.
This process assists the atomization of
the gasoline and the efficiency of the
burn., LEAPZ2 is based on a system
first developed by the Australian en-
gineering firm Orbital Engine Co.

Prototype versions of LEAPZ and
LEAP3 motors are already up and
running, and they have proven to be
very quiet. In fact, the sound is eerily
reminiscent of a car engine. There's
no hint of 2-stroke whine or rough
stuttering at idle. Gone, too, is the
need to premix oil. OMC's 4-stroke
LEAP outhoartds are limited to small-
er horsepower ratings, and the new
Evinrude/Johnson 9.9 displaces only
15.61 ew. in. But that number is signif-
icant, hecause it represents more
cubes per horsepower than competi-
tive 4-strokes, This motor will be
availuble this year, and interestingly,

Look for Yamaha-
inspired overhead
cam and valvetrain
beneath the cylinder
heads [right| of the
new Mercury'Mariner
50 and 9.9 Four
Stroke outboards
[left]. Every other
component is all
Merc,

OMC 'i"""'l"F"'d it
in-house without a
Japanese partner. Fea-
tures include a lost-foam
cast, closed-deck cylinder block and
an optical ignition that runs without
any moving parts.

Honda Marine
Envire-friendly machines are nothing
new to Honda. In fact, Honda Marine
was already a multi-unit 4-stroke
outhoard manufacturer by the mid-
19705, In the new EPA era, this head
start has paid off handsomely for the
Georgin-based builder, which current-
ly offers the broadest line of 4-stroke
outhoards on the market. Its newest
unit is a H0-horse 4-stroke that will
directly compete with Mercury's and
Yamaha's new 4-strokes,

In a move somewhat uncharacteris-
tic of the close-to-the-vest company,
Honda is currently trumpeting a new

90-hp 4-stroke that is scheduled for a
U6 release. |I|,'H|':'T]'r1i_f the L:Llrnpi,-[ilil.'ur
tenor of the times, Honda i already
showeasing prototypes of the %0 and
offering test rides, What's interesting
about the 90 i= that it is the largest
4-stroke outboard planned for imme-
diate production.

The new 90 4-banger is not only
bigger than Honda's previous 4-
strokes, but it is also more technolog-
ically advanced. Honda engineers
broke the proverbial mold by moving
the flywheel from its traditional posi-
tion atop the powerhead to a midline
position beneath the crankshaft. This
elegant maneuver effectively lowers
the motor's center of gravity and
promises to improve boat handling
and stahilitv. The radieal plucement
also reduces vibration, and gives cowl-
ing stylists some freedom to get aero-
dynamically faney.

The 4-evlinder powerhead breathes
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through 12 valves—three per
eylinder with two for intake and
one for exhaust. Two intake valves
channel a massive volume of
air, which is necessary for high-
horsepower output. But be-
cause valve diameters are reduced
(by dividing intake duties between
two valves instead of one), intake
port velocity is high, and this ensures
a smooth idle and razor-sharp acceler-
ation. Also worth noting, the block is
fitted with proven automotive pistons,
rings, connecting rods and bearings
from the ultrareliable Honda Accord.

As already mentioned, Honda is
adding a 50-horsepower outboard this
year to compete with Mercury and
Yamaha. The new 50 is based on the
old 45, with the bump in power com-
ing from a reconfiguring of valve
timing, carburetor jetting and air
intake. Like the 45, the new 50
uses a 3-cylinder powerhead.

Top of OMC's
4-stroke line Is the

new 15-horsepower
Evinrude/Johnson.

With a prepro-
duetion 90-horse 4-
stroke already run-
ning, can a 100- or
110-horse model be
too far behind for
Honda? Not likely.

Yamaha Marine
Similar to Honda, Yamaha has many
yvears of experience in building 4-
stroke engines, both in outboards—a
9.9-horse 4-stroke has been in the
produet line for some time—and in
motoreyeles. Yet it wasn't until the
dawn of the EPA era and the joint
venture with Mercury that Yamaha
turned its full engineering attention
to this technology of the future.

Like its related outboard at Mer-
cury, the new Yamaha F50 uses four
evlinders (the units share Mercury's
short block but little else) to generate
its horses instead of the 3-cylinder
configuration used by Honda. The
benefit of having the extra cylinder
in the powerhead can be found in
improved balance while under way,
which is achieved by setting up a sym-
metry of reciprocating mass of pis-
tons, rods and erank action.
Consequently, the Yamaha F50 is a
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@ Faced with strict EPA regulations
in the late 1970s, molorcycle
builders abandoned 2-stroke en-
gines for 4-strokes. Today, outboard
builders are laced with similar regu-
lations. Does this mean the end of 2-
stroke outboards? Not necessarily.
Two-stroke outboards can comply
with the new emissions standards if

OMC’'s 2-stroke fuel injector In action.

they can do one simple thing: pre-
vent unburned fuel (a gas-oil mix-
ture) from escaping with the exhaust.
In standard 2-stroke technology, this
is impossible because both the in-
take and exhaust ports are open at
the same time. The solution is to in-
ject the fuel under pressure into the
cylinder after the exhausl port is
closed. Easier said than done.

While all outboard builders have
experimented with the fundamentals
of direct fuel injection, only OMC has
announced it is ready to produce it—
in the 1996 model year. OMC in-
tends to use two different versions of
this technology, and has labeled its
program LEAP (for low-emission ad-
vanced propulsion).

In its most popular outboards,
ranging from 20 hp to 200 hp, OMC

will use LEAP3 technology, which
uses a high-pressure pump to blast
precisely timed bursts of fuel directly
inta the engine’s combustion cham-
bers al pressures exceeding 200
pounds per square inch. This tech-
nology is based on a pioneering con-
cept developed by Ficht GmbH and
modified by OMC.

In engines of 200 hp and higher,
OMC will use LEAPZ2 technology,
which is a more complex system that
injects both fuel and air into the cylin-
der under high pressure, This sys-
tem is based on technology devel-
oped by the Australian engineering
firm Orbital Engine Co.

As you can see from the schemal-
ics above, the new generation of out-
boards won't be like your father's
2-stroke motor. —J.5.
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smooth and quiet operator
even among 4-strokes. In
fact, Yamaha claims
sound levels measure
50% quieter than compet-
itive 2-strokes and 24%
quieter than other 4-
strokes. While some of
the quiet running is |
attributed to the na- |
ture of 4-stroke tech-
nology, it's also because
of a 2-stage expansion
chamber that damps intake noise, an
exhaust expansion chamber and a
water-jacketed muffler.

Currently being tested in Japan by
Yamaha are a 200-hp 4-stroke out-
board and a 4-stroke outhoard that's
equipped with a catalytie converter.
These are considered to be research-
and-development workhorses, but
there's little doubt that cutting-edge
engines such as these are not far
beyond the horizon.

Voivo Penta
On the sterndrive front, Volvo Penta’s
latest engine is a good example of
what we'll be seeing across the

ard

® After a 2-year reprieve, the EPA
has finally taken boating (and other
off-road engines) under its regula-
tory wing. Further delays are unlike-
ly, since the recent announcements
were mandated by a court order.
S0, boaters, get ready for a new era
in boating, This is the real thing.

Unlike the automotive industry's
adversarial relationship with the
EPA, the marine industry has taken
a cooperative stance and willingly
participated in shaping the new
guidelines. In fact, most manufactur-
ers see quick compliance with the
mandates as offering a marketing
edge and an opportunity o inject life
in sales. Because of industry-led
eagerness, boaters can expect to
see clean machines (mostly out-
boards) long before EPA require-
ments take effect.

The goal of EPA guidelines is to
reduce levels of HC in gascline out-
board and PWC engines by 75%
and NOy exhaust emissions in diesel
engines greater than 50 hp by 37%.

A cap on carbon monoxide emis-
sions (CQ) is contained in the new
plan, but since CO emissions are
primarily a wintertime problem, it is
not expected to atfect boating.
Snowmobiles and other off-road en-
gines, however, will feel the regula-
tory pinch. A reduction is also being
sought in NOy emissions for out-
boards, but the target level (6.0 g/

Dawn Of The EPA Age In Boating

The first V& EFI
stemndrive: Volvo
Penta's 4.3 GUDP.

i
, )

in 95 and in the
years to come:
more EFI motors—
and not just in big-
ticket, hig-horse power-
plants, Volvo Penta has
introduced EF1 in a V&
block this year, the first in
boating but surely not the last.

Called the 4.3 Gi/DF, this
new model is built on the ubiquitous
General Motors V& block with ma-
rine-spec throttle-body injection. Al-
though the 180-hp rating is modest,
the motor is mated to a Duoprop

kilowatt-hour) is not expected to ad-
varsely affect current technological
planning. The same is true for the
plan’s levels for sterndrive and in-
board engines: HC, 8.0 g/kwh; NOy,
6.5 g/lkwh and CO, 400 g/kwh.

The EPA is amending its current
rules for off-road diesel engines,
and the amendments will be written
to include marine diesels above
50 hp. It is in maring diesels that
the sharp 37% reduction in NOy
(to a level of 9.2 g/kwh) will be
achieved. Other diesel reductions
will be achieved in HC (1.30 g/
kwh), CO (11.4 g/kwh) and par-
ticulate matter (0.54 ghkwh).

According to the EPA plan,
builders will begin complying with
the announced standards for
gasoline engines in the 1998 model
year. At that time, a phase-in period
will begin that will include product-
line averages and inter-industry
trading of credits. The phase-in will
be completed in 2006. Standards for
diesel engines will be phased in
from 1999 to 2000.

To the relief of many boaters, the
EPA plan will not affect existing en-
gines, nor will it force owners to give
up what they are currently driving.
While the new engines will run more
smoothly, quietar, more economi-
cally and cleaner, the downside is
they will certainly cost more. There
had to be a catch —J.5.

Drive (with twin counterrotating
props) to maximize top-end perform-
ance, acceleration, fuel economy and
control of the boat while under way.
With two props in the water (which
doubles the biting power) and EF1

providing ultraprecise fuel delivery,

i 3 the 4.3 Gi/DP package promises to
V. have nearly comparable Iiuahing
* power as a current single-prop
1. G nallbiock VB, Plus it delivers

the added bonus of having the
fuel economy of a Vi,
In addition to revolutionary
changes in marine
hardware, software
(so to speak) is also
moving forward into
the EPA age. Oil, that
politically incorrect
substance which
currently  dis-
charges unburned
in outboard exhaust, is
now being reformulated.
Quicksilver, Mercury's parts
and accessories division, has recently
introduced Bio-2 2-Cyecle Outhoard
0il, which is a synthetic TC-W3 certi-
fied biodegradable lubricant. The big
news about Bio-2 is that 91% of it
breaks down into nonpolluting sub-
stances within three weeks.
Unlike regular lubricant, which is
made by gum ing crude oil out of
the groun ami] then refining it, syn-

T =."'ﬂ."ﬁ

Quicksiiver's Blo-2 oll is blodegradabie.

thetic oil is made by using a base
stock of ester-type hydrocarbons (al-
cohols and acids) and then combining
them with other compounds. The only
problem with politically eorrect oil is
price: A case (six 16-ounce bottles) of
Quicksilver Bio-2 2-Cyele Outhoard
il costs about $41.70.

Despite the bold changes an-
nounced for 95 and bevond, don't be
surprised to see even more radical en-
viro-technology in the not-too-distant
future. Every engine manufacturer is
currently working on a host of secret
weapons, and confidently promising
we ain't seen nothing vet. P




OWNERS REPORT

MITSUBISHI

A stylishly solid well-equipped
front-drive sedan.

e g R R
S A W
R b SRy s L

=Rl L g

BY MICHAEL LAMM, Contnibuting Editor; PM Photos by George Olson

@ Bell for bell and whistle for whistle, the 1994 Mit-
subishi Galant impressed most owners in our survey
as a gpood-looking value. Many had test-driven compa-
rably equipped Camrys, Accords, Altimas and 626s,
and found the Galant to be the most desirable combi-
nation, dollar for all-important dollar.

Following a total redesign in 1994, the Galant now
looks like a cross between the sporty Eclipse and the

business, 0.29, for better fuel economy and less noise.

The Galant has been Mitsubishi's top-selling name-
plate for several years now. It comes in four series but
only one body style: a 4-door sedan. The series start
with the base Galant S, which a mere 6.9% of our
sample chose. Above the 5, there's the ES and LS.
Both come with a 4-speed automatic, air conditioning,
power windows and door locks, cruise control and

more elegant Diamante. So, not sur-
prisingly, styling topped our owners'
list of reasons for choosing the
Galant, with price/value ranking sec-
ond. Interestingly, nearly 20% had
owned Mitsubishig before.

Several respondents told us they'd
stepped out of an Eclipse coupe and
had chosen the Galant for greater
gpace and comfort. The Galant's trunk volume meas-
ures 18 cu. ft., nearly 1 cu. ft. more than the Buick
LeSabre's, and the Mitsubishi's rear seatback folds
down for added capacity. Compared with 1993's
Galant, this model stands 3 in. longer, slightly wider
and taller, yet weighs only 43 pounds more. And
with its 1994 redesign, the Galant's coefficient of drag
improved from 0.35 in 1993 to one of the best in the

AM/FM/cassette stereo. The LS
adds a sunroof, alloy wheels and
more. At the top of the list sits the
Galant GS. The GS brings a twin-
cam version of the 2.4-liter Four
that produces 160 horsepower in-
stead of the 141 hp of the others.
The GS also comes with 4-wheel dise
brakes, firmer suspension, front and
rear stabilizer bars and a compact-dise player.

The 141-hp engine uses a single overhead cam but
has four valves per cylinder (the same number as the
GS dohe engine). The Galant S and GS come standard
with a manual 5-speed, but both are available with the
fuzzy-logic automatic as well (at no cost in the GS).

And therein lies a tale. Not everyone liked the fuzzi-
ness of the logic. A few owners questioned its habit of



The view forward and controls are good.

downshifting when coasting downhill
and at other unexpected times. The
algorithms programmed into this
transmission’s electronic brain are in-
tended to deal with such things as
mountain driving and stop-and-go
traffic. Most automatics simply stay
in whatever range they happen to he

All Galants have very smooth Fours.

in or, at borderline speeds, “hunt” up
and down between gears.

Fuzzy logic, though, tries to make
sense out of random data and then
maximize the outcome. The micro-
processor is programmed, for in-
stance, to downshift on long descents
and to choose the ideal range for

performance and economy in traffic.
Some owners understood what the
fuzzy logic was trving to do but others
didn't. “Transmission sometimes
shifts for no apparent reason,” sniffed
a miffed Minnesota retiree.

Another complaint with the auto-
matie cited jerky First-Second and
Second-First shifts. This was mechan-
ical and had nothing to do with fuzzy
logic. Also, going from Reverse to
Drive or vice versa without coming to a
full stop—as in backing out of a park-
ing space—produced a jarring clunk.
Most of our survey Galants were
equipped with the automatic versus
only B.5% that came with the 5-speed.
QOur owners voiced their loudest

SUMMARY OF MITSUBISHI GALANT OWNERS REPORTS*
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complaint against the Galant's overall
noisiness. According to 27.2% of our
surveyees, the car puts out high levels
of engine roar and tire noise. *It's not
as refined as the competition,” they
told us loudly.

Galants are built in Normal, 11l
noig, in the Diamond-Star assembly
plant joint-ventured with Chrysler
Corp. Mitsubishi points out that 65%
of Galant’s material content comes
from U.S. suppliers, and the labor
force is apple-pie American. And the
car's workmanship was rated excel-
lent by 62.6% of our Galant owners.
“Not a loose serew or a stiteh out
of place in the whole automobile,”
beamed a Texas counselor. “This is an
excellent, well-built car, especially for
the money,” agreed a New Yorker.

A fairly high 38% of our respon-
dents, however, had experienced me-
chanical trouble in some form. Of
those surveyees, the most common
problems had to do with the electrical
system: headlights dimming on de-
celeration, power windows sticking,
power mirrors not working and the
ABS light coming on for no apparent
reason, According to a Mitsubishi
spokesperson, these malfunctions
have been acknowledged and were
corrected in later production. Afflict-
ing another 13.7% were warped brake
rotors, a problem covered for only one
year or 12,000 miles of Mitsubishi's
3-year/36,000-mile warranty. After
that it's a dealer call.

In terms of performance, handling
and braking, most people seemed
more than happy. “Good power to
flatten out the hills,” said an Arizona
materials coordinator. A New York
office manager: “Handles very well
on all surfaces, hugs the road, has
plenty of power for trips as well as
city driving.”

Of overall comfort and interior ap-
pointments, the vast majority praised
the seats, although a few owners
would have liked more lumbar sup-
port. The Galant’s nonpower 5-way
adjustable driver’'s seat comes stand-
ard in the 5 and ES, with the LS and
S adding a bottom-cushion tilt ad-
justment. The Galant cabin has loads
of pockets and storage nooks. Except
for the cruise-control switch hidden
behind the steering wheel and too
many tiny buttons on the radio, the
controls, instruments and sightlines
received high marks.

Most of our respondents were fe-
male, and many told us that the
Galant's safety features helped them
make their purchase decisions. A Wis-
eonsin pharmacist summed it up this
way: “The price! For a car of this cal-
iber, there's no hetter deal around,
It's like getting a luxury car for a
compact-car price,” ™
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The strong restmhtam:e between the Galant and more expensive Diamante s not a
colncldence, Most of our owners appreclated the car's distinctive Mitsubishl appearance.

@ Through no fault of their own, the

broad popular success of some of
their Japanese cousins. Given its rel-
atively limited resources—as com-
pared to juggernauts Toyota and Nis-

some fairly aggressive, yet carefully
aimed, marketing technigues to help
push its vehicles to the forefront of
potential buyers' consciousness. And
in the auto business, you spell ag-
gressive marketing “incentives.”

Therefore, Mitsubishi's cars tend
to be as technologically packed as—
if not more than—the competition, yet
priced a few bucks less. As our re-
spondents noted, when you're shop-
ping for a well-engineered, well-
equipped front-drive family sedan,
you discover that the Galant is an
excellent value,

That is, if you even discover the
Galant at all.

But even if you haven’'t been
blitzed by Mitsubishi hype and may
have to drive to the next county to
find a Mitsubishi dealership, it's worth
your effort. The Galant was re-
designed for 1994 and is a worthy
competitor to the horde of already
superlative compact-size family
sedans. Like most others in the field,
the Galant is powered by an over-
head camshaft 4-cylinder engine. Un-
like most of the others, the Galant's
Four benefits from Mitsubishi's
patented, dual counterrotating bal-
ance shalt technology, which results

in an exqguisitely smooth 2.4-liter

cars that carry the 3-diamond logo of
Mitsubishi just have not gained the

san—Mitsubishi has had to take to

Gallantly Carrying The Banner

powerplant. The engine—in sohc or
preferably in dohc form—works best,
in our opinion, with the 5-speed man-
ual. We seem to be at odds with our
respondents, who overwhelmingly
opted for the 4-speed automatic. Of
course, many of them seemed to be
at odds with the transmission's fuzzy
logic, however.

Few are al odds with the Galant's
distinctive styling. Mitsubishi has
done a fine job of creating a family re-
semblance throughout its model line,
and though the individual cars share
cues with each other, they look like
few others on the road. The Galant's
shape is more than simply distinctive,
it's super aerodynamic, with a 0.29
Cd, which helps high-speed stability,
fuel economy and passenger-cabin
noise levels. Unfortunately, the
Galant needs as much help as it can
get in keeping the noise down—be-
twaan road noise and engine noise,
the Galant just seems noisier and
maybe a tad buzzier than many of its
competitors.

Mow that brings us back to the
Galant being priced somewhat less
while offering as much or more than
the pack. You have to wonder how
they do that. And maybe some of it
comes out of that hard-to-quantity
entity “refinement.” The Galant defi-
nitely represents a trade-off. You get
more langible neat stuff for your |
rmoney but a bit less of the intangible.
It's your money—take the test drive
and make up your awn mind. We
think you may be happily surprised,

—Don Chaikin




- Diveinto an ﬁmmﬁhm video experimﬁe wtth ".' :

® True virtual peality—the ability to LI'EH.lP realistie,”
computer-generated - dimensional- worlds in "m!r]'llL'I
people and objects can interact—requires a significant:
amount of technological museler extrémely powerTal ™
computers with vast amounts of wh!mgl.:m'tdfﬂnnhiallle
graphics capabilities, next-generation software that
can fully render an artificial world, and a varviety of pe-
ripheral devices, such as VR helmets and gloves, that
enable & participant to interact in the virtual workd.

Despite the considerable advanees that have been
made 1 computer technology, software programming
and eonsumer electronies manufacturing, virtual real-
ity still remains almost exclusively within the provinee
of big-budget government agencies and giant corpora-
tioms or within the boundaries of Disney theme parks.
And even within such well-funded environments there
are still technologieal hurdles to be eleared.

While full-blown VR activity remains out on the
horizon, several companies arve adapting the concept of
i VR head-mounted display (HMD) for home use.
Though some cill the experience virtual reality, what
they are really offering is a personal display deviee for
viewing conventional program =ources such as TV,
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i:ummﬂn'ug experiende that ¢hn beenj

‘At the heart of most of these HMDs s 2 Ja.L]Jcil.lJI‘ ::-fsrmdl
(under. 1 in.), color liquid-erystal th ays (LCDs)—
like those found in Sony.and Casio handheldPVs—
which are usedto produce the picture. Because LCD
SCTecns are cmnpuz-ﬂi of extremely small dots—called
pixels—that are visible to the eve, many HMDs also
contain depixelization filters to improve the guality of
the picture. Picture sharpness is measured hy count
ing the number of pixels.

When used with regular souree material—a video-
game, television show or VHS movie, for example—
the HMD produces # conventional 2-dimensional im-
age. However, when filmed or created with special
stereoscopic programming—in which a separate pic-
ture is produced for each eve—a 3-dimensional image
with added depth can be seen. This is the first step to-
ward producing a virtual world.

To heighten the VR-type experience, most HMD-
add head-tracking capability, using sensers to truck
the head’s movements und moving the on-screen 1
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Head-mounted displays
with names lilke |clock-
wise from top] i-glasses!, [
CyberMand and Liquid Image
are all striving to create virtual
reality for home use.

spective to react accordingly. The bet-
ter svstems triack on three axes: yuw,
or azimuth; pitch, or elevation; and
roll, or tilt, This capability is particu-
larly important for ereating realistie
programs involving flying, such as
flight simulations.

Several companies are currently
readying VR-type headsets for home
use. For example,
Astounding Tech-

nologies, based in
Sunnyvale, Cali-
fornia, is offering
the 2001 Video
Visor ($795), which
uses two active-ma-
trix LCDs to ereate a
picture equal in size to
g 57-in. projection TV
when viewed at a dis-
tance of 8 ft., the com-
pany claims.
The Video Visor
ts made of molded
plastic and weighs

just under 2 pounds. Two adjustable
headbands allow the unit to be fitted
to any head size. The visor ean be
switched from clear to dark, offering a
view similar to looking through a pair
of sunglasses. Also included are high-
fidelity in-ear stereo headphones
equipped with the company’s Quiet
Sound technology, which keeps the
headset's sound from being heard by
others. A head-tracker module, which
provides for roll, pitch and vaw orien-
tation, is offered as an option.

Another system, called the Cyber-
Maxx, is being marketed by Victor-
Muaxx, of Deerfield, Illinois. The 16-
ounece CyberMaxx headset features
twin 0.7-in. LCDs, individual eye fo-
cus adjustments, depixelization filters
and adjustable stereo earphones, pro-
viding an immerzsive 3D experience
when used with a computer or video-
game system with stereoscopic-com-
patible software. Yaw, piteh and roll
head-tracking capabilities are includ-
ed, 8o the game environment re-
sponds to head movements,
CyberMaxx comes with
three bundled games,
including Synthetic

Dimengions’ “Ghost

Train,” a virtual

train ride through
# horrifie fun house.
Software is expected to
be priced at about the

same level as computer
or videogames. The com-
pany is working on the next
generation of CyberMaxx
products, which will incorpo-
rate a wider field of view, a
erisper picture and a lower
price. Also in the works is a
PowerMaxx joystick (340 to
£50), which will allow games to be con-
trolled via natural hand movements.

A slightly different approach is be-
ing taken by Forte Technologies, a
Rochester, New York, company. Its
entry is VFX1 Head-Mounted System
(HMS), a slightly larger, more gub-
stantial computer-based system con-
sisting of an HMD, an interface card
for eonnecting to a computer and the
CyberPuck, a handheld eontroller
that frees users from having to use a
desk-bound mouse or joyvstick.

The VFXI1, which will be available
during the first quarter of 1985 at
a price just under 31000, features a
large immersive headset with two
0.7-in. eolor LOCDs—with no depixeli-
zation filters—high-fidelity stereo
headphones and & mierophone for
communicating with another player.
The company says the system pro-
dluces an nage the equivalent of a 35-
ft. sereen viewed at n distance of 35 ft.

Ineluded is the Forte Interface

(M ewrae by fo g LS
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Master Programming in C++,
Multimedia Programming, or LAN Technology
for Sure Success

Businesses everywhere promise
solid employment prospects for
people with the skills 1o create
software for a Windows environ.
ment, program miltimedia
applications, or set up office
nﬂwnrhng SYSIEITIS Ni,"h . You
can prepare for success in wday's
hottest PC careers with your
choice of NRI's three innovative
OEW COFLIIses

C++ programming skills
put you in demand!

Omly NRI shows you how 1o
combine the pawer of ohject
oriented Cs++ with the new free
dom and case of Windows 95 1o
create in-demand software for
business, indusiry, or personal wse

Hands-on experience with
Borland Turbo Ce+ allows you 1o
program real-world applications
that rival sofrware produced by
top-paid design teams — from
stand-alone graphics and word
processing packages w spread
sheets, 1ex1 editors, database
MInaRETs, and more

Flus you get o be one of the
firsi to try out Microsoli’s moss
. TEVOlULIOTIATY

. ]ﬂ-.ulux[

B Windows 93

The features that

inday’s competitive business needs

Train with the most powerful computer system available in home

NEW!
Powerful
486DX2
66 MHz MPC
syst

em!

study today! ANl three of these NRI courses include a stale-of
the-art 486DX2 /66 MHz Intel-based computer system with al

these great features:
Pertivm Overdrive-ready

Get in on today's hottest
multimedia programming

opportunities

Pick up any computer magazine and

you'll realize that multimedia is
here 1o sty Il vou can create the
kinds of contemporary multimedia

rograms that make everyihing
rom shopping to education 1o
h—'l.l.\-lllfaa FFI"EMTILI[IH‘II\ == ICASICT
and more exciting, you can expec
[inancial success and security

NRI's newest programming

course helps you upFi-.rrc

miiltimedia from square one, so nothing will

matherboard

Math coprocessor

8 meg RAM

¢ hard drive
3.5" floppy disk drive
Super VGA color monitor

make Windows the first choice of
computer users everywhere have been
improved and simplified. Using Windows 95
ﬁz.:;:hl.-.t memory management, muliasking
ata exchange, and more, you can create
practical, user-fnendly programs thay mee

be a mystery 1o you as you bring text and
graphics to life with sound, animation, and

.phclnqu.l]ﬁ'.' images
As you become skilled with the

professional-level Asymetrix ToolBook
authoring software included in your course
you'll be able to bring drama and impact

into all your computer applications

ultimately creating the kind of dynamic

programs that wil
multimedia echnology

i you at the lorefront of

CD-ROM drive with sound
card

Speakers

Customized CD-ROMs
Fax ‘modem

Windows 95

And more!

MeGraw-Hill Continuing Education Centes

e | IR 51001
_=1

Earn top dollar as a
LAN Specialist

The buzzword around today's
offices — large and small — is
Local Area Network (or LAN)
technology. Now's your chance 10
specialize in this up-and-coming
Field =0 vou can sell, choose, install,
use, mainin, roubleshoot, and
service LANS in every setting
imaginahle

MRl training lamiliarizes you
will all kinds of computer
networks, then helps you set up
YEHIF OWTE— USING your current
$8fmx of better computer, the
48602 computer we provide, and
LANtastic, award-winning LAN
software. There's no better way to
gain a full apprecianon of how
LANs allow computers 1o share
resolirces and interact with one
another

Soon you'll have the hands-on
skills and equipment vou need 10
hegin a rewarding full- or part-time
carcer as 0 LAN Specialist

Find out more — send for
your FREE catalog!
Omly NRI's unigue courses
prepare you for success in today’s
top-paying, cutling-edge computer
Elf.llljh Learn more about what NRI
training has to oller: hite-sized

lessons, real-world experiments, top-notch equipment, one-on-one
instruction, a flexihle study schedule, impressive credentals, lifetime
support, and maore. Request your FREE catalop today!

See other side for TWO MORE ways
NRI can give you the computer know-how =
you need for success

SEND TODAY FOR YOUR FREE CATALOJ

i

4401 Connecticut Avenue, NW, Washington DC 20008

YES! Send me the FREE catalog I've checked anid show me how NRI can give
me the state-ol-the-art computer training | need for advancement, extra income

even a business of my own

a! Check One FREE Catalog Only  Other COmpuier career n‘inlq:
J Programming in { ++ with Windaows u Campaier Programming

-._J Multimedia Frogramming
J LAN Specialist

1 PC Troubleshooter

d PC Applications Specialisi

[ tndusirtal Electronics and Robatics
O Electronic Music Technology

O Bookkerping and Accounting

[ Teleeommunicaiuoms

e

Addrras

LY

Samie

Acrrradibed Membey, Natonal Hame Study Cosncil

Agr
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NRI training gives you
two more exciting

opportunities to

money with your

computer

l.ln good money as a
Troubleshooter
There's no doubt about it: Businesses spend
billions of dollars on personal
computers each year — even
more on PC service and
support. Tlurl means big
opportu 0T Compuler
pros Wh;::;:.ﬂ. u'uubl:suhm:
dav's PCs — peopl
with the hands-on
training it takes to

nuic:: lost ﬁuﬂc‘rlp&

troubleshoot faulty disk
drives and circuit
boards.

Mow with MRI,
you can master the
skills you need to make
money as a PC troubleshooter and
cash in on big opportunities in this top-paying
career field.

Train with a 4865X2/50 MHz system
with diagnostic hardware and software
NRI's step-by-step lessons mdl; unigue h.nhundy-nn
Discovery Learning projects show you how to
Imhz:?tpmh'lrms.mhhlﬂtrmmpﬂ—
nents, recommend system configurations, and

the parts that cause PC system
m;rﬁmmu:hml

Best , You get hands-on experience
with a powerful 4865X2/50 MHz computer,
complete with 420 meg hard drive, 4 full

make

mega of RAM,
Super VGA color
monitor, lax'modem,
ey el s
s
hardware and software
— all included in your
course, Using PC
Tools, an invaluable
djmu: software

8 La
%ﬂy::;mmﬁ' that make

£ ties that correcti

tware and data problems easy and pruﬁuull:ﬁt —
mmhinElimm hard disk backup to data recovery,
disk and file management, even virus and memory
loss protection,. But that's not all...

Rounding out your training, you g:lLﬁmlﬂsimul
troubleshooting experience using your Ulira-X
RA.CER plug-in diagnostic card and QuickTech
PRO menu-driven software to test the system RAM
and uncover the problems that can occur with PC
motherboards and peripheral adapters.

I:Ld'.: time you complete your course, you have
the skills and the soltware you need 1o make money
as a PC troubleshooter. Send for your FREE NRI
catalog today!

Become today's In-demand
5 Moo
dollar for computer pros

Organizations everywhere are paying top
can use word
processing, database ment, eetl, and

data communications sofrware. In fact, today's PC-
driven business world has given rise 10 a new breed
of computer professional:
specialist,

PC applications

SEND TODAY FOR YOUR FREE NRI CATALOG!

NO POSTAGE
NECESSARY
IF MAILED
IN THE

Il

FIRST CLASS MAIL PERMIT NO. 10008

BUSINESS REPLY MAIL

UNITED STATES

WASHINGTON, D.C. '

POSTAGE WILL BE PAID BY ADDRESSEE

NP schools

McGraw-Hill Continuing Education Center
4401 Connecticut Avenue, NW

Washington, DC 20078-3543

No matter which course you choose — PC Troubleshooter or PC
Applications Specialist — your training now Includes a powerful
48B85X2/50 MHz computer system and valuable software you kespl

Now, you can become this sought-after
expert — on the job or in a business of
your own, Only NRI gives you a powerful
computer system plus the ﬁnds—on
experience you need lo succeed.

4885X2/50 MHz computer,

-n-;-um
Wm included .

Even if you've never
worked with computers
before, with NRI you
muaster the real-world
skills you need 1o make
good money as a PC
applications spectalist,

Easy, step-by-step g Lhos
lessons and hands-on e
training with a 4865X2/50 MHz com-
puter, complete with Super YGA color
monitor, 420 meg hard drive, 3.5°
disk drive, fax/modem, M5-DOS 6.21, and
Microsoft Works — all included in your
course — give you the important
computer skills behind today’s in-demand
business a tons,

With MRI, you train at home and at a
comforable pace, always supported by
your experienced NRI instructor. Step by
easy step you learn not one or two, but
four essential PC applications. Using your
computer and Microsoft Works software,
you master word processing, database

1, spreadsheets, and daa
communications with confidence and
ease. You even learn to install and use
your mouse for quick-click access to the
menu commands that save you time and
effort when working with today's business
applications.

Gel the skills, the computer, and the
software you need to start a money-
mailnﬁﬂmw career is a PC applications
specialist.

Get all the facis abowt your chaice of
NRI's computer-based courses: Program-
m in C++, Multimedia Programming,

Specialist, PC Troubleshooter, or PC
Applications Specialisy.

If the card is missing, write 1o NRI
Schools, MeGraw-Hill Continuing
Education Center, 4401 Connecticut
Avenue, NW, Washington, DC 20008,

CARD 53



R G e
TELECOMMUNICATIONS

® Flip through a car racing magazine and you'll
find a slew of ads for sports scanners—hand-
held CB-size devices that are to racing
fans what remote controls are to
couch potatoes. With a scanner in
hand, each fan can keep tabs on his
favorite drivers, picking up everything
from fuel readings to post-race dinner
plans, as the drivers communicate with
: : their pit crews and spotters along the way.
The new sports scanners let you listen in Scanning as sport is a relatively new hob-
on driver-to-crew radio communications. by. Larger, home-based scanners have been
popular for years among curious citizens moni-
BY REBECCA DAY toring police and emergency radios, but only in
PM Photos by Don Hunter the past couple of years has the hobby mush-
and Michel Tcherevkoff roomed at sporting events.
e According to Bean Hankins, a manager at
Racing Electronics in Absecon, New Jersey,
the scanner has become a required companion
v q
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among racing buffs, who can tune in
for strategy, emergency updates and
general information they wouldn't
know from just watching a race, The
drivers and crews aren't alwayvs com-
fortable with their communieations
being picked off the airwaves, Hank-
ins says, but given the fact that car
racing’s revenues are largely driven
by fan participation, most crews have
learned to live with the intrusion.
Those that haven't seramble their sig
nals, but the good news for fans is that
the cost of equipping as many as 30
radios for serambling and descram-
bling can get prohibitively pricey.
Companies like Racing Electronies,
which sells scanners at retail and via
mail order, provide frequency direc-
hat list the precise frequency

e ] JdeCironies

Driver and crew chief check communications. With a scanner you can monitor them

it sells, Purchased separately, sub-
scriptions to frequency directories
cost 320 annually. The frequency di-
rectory is the scanner user's hible.
Without a directory, finding a fre-
quency is like trying to place a local
call to a particular person without
knowing the phone number. And vou
-an't call Directory Assistance.

Other sources are also available to
help identify certain frequencies. Ra-
dio Shack publishes Palice Call and
Bevond Police Call, which is a guide
to radio frequencies used by security
companies, schools, governments,
utilities, stadiums and media compa
nies, !-Ill'i""i.?u”lFI'l' H-'.nlrqu Police Call
also provides an extensive listing of
drivers’ radio frequencies according
to racing tour: NASCAR, IMSA,
ARTGO, ASA and others. Even when

a [requency at any gver

™ e e
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time, chances are it will change four
to six weeks later, according to Hank-
ins, although some never change.

Sports scanners start at about $100
and go up to 3360, At the low end are
basic models with a limited number
of channels and selected frequency
ranges. Popular frequency ranges are
VHF low band at 30 to 50 MHz, VHF
high band at 150 to 174 MHz and
UHF hand from 450 to 512 MH=,
Most racing team frequencies are in
the 461 to 469 range.

Stadiums are also assigned 4 nume-
ber of frequencies as are National
Foothall League teams and NFL offi-
cinls, according to the 1994 edition of
Bevond Police Call. The National
Football League is not NASCAR,
however, and it doesn't like eaves-
dropping. Hoping to pick up last-
y changes and conversa-



tions between head coaches and spot-
ters at a recent Jets-Bills game, 1
packed up my scanner, the Beyond
Police Call book, an extra set of AA
batteries, headphones and a Y connec-
tor so my friend could listen, too,

Bad luck struck quickly. I punched
in every frequency assigned to the
NFL and then scanned that range, but
all T came up with were poor-quality
transmissions of radio and TV broad-
casts. After punching a lot of numbers
and striking out, I began watching the
football game 13 minutes and 49 sec-
onds into the second half.

This experience illustrates how dif-
ficult and time-consuming frequency
searches can be unless you prepare in
advance. Preparation for an auto race
is particularly important simply be-
cause there are so many cars partici-
pating. That's why many people pro-
gram frequencies before they go to an
event. And a smart way to do it, ex-
perts say, is to program the car num-
ber so you don't have to keep check-
ing the number you've assigned to a
particular driver.

The radio spectrum ranges from 30
to 960 MHz, with each frequency
range assigned to a group of similar
users. The FM broadcast band, for
example, is from 88 to 108 MHz,
weather satellites from 136 to 138
MHz, civilian and government high-
band frequencies from 150.8 to 174
MHz, and civilian aircraft from 108 to
136 MHz. There are thousands of fre-
quencies assigned, and it would take
you a very long time to find one that
interested you if there were no oper-
ating features to simplify your search.

Frequency selection features are the
primary selling points for scanners.
At the high end of the market, the
Uniden Bearcat 3000XLT ($359)
stores 400 channels in memory. To
help you organize the frequencies,
there are 20 memory banks, each

of which holds 20
frequencies. In
addition, 10 pri-
ority channels
are available so
that you can keep
track of important
channels while
monitoring other
frequency transmis-
gions. The scanner's
automatic sorting
feature sorts pro-
grammed frequencies
within each bank for faster
scanning, and its TurboScan
feature lets you scan up to
100 channels per second.
TurboSearch lets you select
either 100 or 300 steps per
second when searching fre-
quencies in the VHF band. This
radio covers virtually every fre-
quency from 25 MHz to 1.3 GHz,
excluding the cellular band.

A big name in racing circles
is the Uniden SC150 SportCat scan-
ner (£219), which offers 100 program-
mable channels including 10 one-
touch direct-access channels. The
SportCat offers 12 bands and 10
banks of 10 channels for simple orga-
nization of important frequencies. A
Data Skip feature lets you get to
the frequencies you want faster, and
manual access takes you to a desired
frequency instantly.

Radio Shack's Pro-62 scanner
($300) uses a triple-conversion cir-
cuit to eliminate image interference
in areas with lots of radio traffie.
The Pro-62 has a lot of other useful
features as well. A high-speed search
mode finds new and unlisted fre-
quencies. HyperSean provides 50-
channels-per-second search and
25-channels-per-second scanning.
Covering seven bands, the Pro-62
offers 200-channel programming,

padi® maﬂ‘ 2

RADIO SHACK SC 150XLT

which can be organized into 10 banks
of 20 channels for selective scanning.
Scanners at the budget level are
less fully featured, as g:: might ex-
The Radio Shack 149 ($120),
or example, stores up to 10 channels
and offers one-touch access to Nation-
al Weather Service communications.
Whether you're a racing aficionado,
a news hound, or just plain nosy, a
gcanner can provide a fascinating
hobby. Operating a scanner isn’t plug-
and-play simple, however. You'll need
to set aside a few hours of program-
ming time so you can access channels
quickly and easily. And since assigned
frequencies change fairly often, you
have to be willing to update the scan-
ner as necessary. If you are willing to
commit the time and money, you'll be
amazed at how busy and interesting
the airwaves can be. ™
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inally, a supercharged concept car...

comes to life.

The Concept.

The concept is simple. Help an
cngine breathe, and both power and

etficiency will be enhanced.

The Car.

To make it happen, our engineers

supercharged the 3800 V6 engine.

The result is a highly reliable
engine with the efficiency of a Vb, and

more horsepower than many V8s.

That means excellent acceleration for

passing and expressway merging.
See and drive Riviera, with its
available supercharged V6, at your

wick dealer, To learn more. call

[-800-4-RIVIERA, s
12

Riviera b}f Buick




New technologies help us learn from the horrific riddle of an air disaster.

BY ABE DANE, Senior Correspondent

® As seconds ticked past, a vague sense of unease
rapidly coalesced into outright alarm among con-
trollers in the Charlotte/Douglas International Airport
tower. Last they'd heard from Flight 1016, it was exe-
cuting a missed approach: “USAir 1016’s on the go...

up to three. We're taking a right turn here,” called the
captain. Nothing out of the ordinary. A minor stumble
in the complex choreography of a busy airport.

But now they couldn't find the plane on radar. Out
the windows of the tower cab, visibility was obscured



by a dark summer storm that seemed to have blown up
out of nowhere. Then, as quickly as it had set in, the
storm let up. No more than a minute after Flight
1016's last transmission, the skies began to clear, and
controllers spotted a black plume of smoke rising be-
yond the airport perimeter.

Ground controller Bruce Tarbert activated the crash
phone, rolling Aircraft Rescue and Fire Fighting
trucks. As they screamed and hydroplaned across the
wet tarmac, 911 calls were coming in from a neighbor-
hood northwest of the airport. What was left of the
USAir DC-9 lay in burning pieces spread across
Wallace Neel Road and lodged in the carport of a
suburban home.

Flight attendant Richard Demary remembers a mo-
ment of eery quiet when the fragment of the fuselage
he was strapped into skidded to a stop. Then he
shouted “Release seatbelts! Get out!” Dazed survivors
began to emerge. Others were trapped. Hot metal
groaned and popped as flames spread.

Fire equipment began to arrive within 9 minutes
and unleashed a blanket of foam. In a few more min-

utes, the billowing smoke rising from the scene turned
from black to white. The worst of the fire was out.

But for 37 of the 55 souls on board, it was too late.
The July 2 erash of USAir Flight 1016 marked the first
time in more than two years that the complex inter-
weaving of strict regulations, sophisticated systems,
rigorous training and skilled personnel that makes
U.8. airlines the safest in the world had come so badly
unraveled.

Before the wreckage cooled, the race was on to find
out why. That question would be asked again, and with
increasing urgency, in coming months as USAir Flight
427 went down near Pittsburgh, killing all 132 aboard,
and American Eagle Flight 4184 came apart over an
Indiana soybean field killing its 68 occupants,

More than at any time in recent years, the flying
public is now looking to the National Transportation
Safety Board (NTSB), the independent U.S. agency in
charge of investigating air crashes, to make sense of
what seems senseless. PM decided it was time to see
where the technologically sophisticated art of air-
crash detective work now stands.




HARD LESSONS

On the go

As always, the first step in investigat-
ing a major crash is to get there, Each
Monday morning, a Go Team of about
10 specialists is put on call for the
week, When their beepers go off, they

because they take up less space and
can withstand higher temperatures
than tape. But the real key is in the
armored cells that surround them.
One major manufacturer, Allied
Signal, encloses the chip module in an

have 2 hours to gather equip-
ment and be ready for launch
aboard an FAA plane from
Washington National Air-
port. At the scene, each will
marshal a field team in his
area of expertise, drawn
from businesses and institu-
tions all over the country.

Top priorities on arrival
are to document perishable
clues, such as ground scars
or evidenee of icing, and to re-
cover the plane’s flight data
recorder (FDR) and cockpit
voice recorder (CVR),

Dr. Bernard Loeb, direc-
tor of the NTSB's Research
and Engineering office, told
us that improvements in the
latest generation of CVRs
and FDRs represent “the
single most important tech-
nical advance in terms of
speeding up the accident
investigation process and
giving us confidence in our
conclusions."”

The recorders now being
installed on new jets store
more information than earli-
er models, and they store it
in nonvolatile flash memory
chips, rather than on mag-
netic tape. CVHs now pack
30 minutes of high-quality
digital audio from four cock-
pit mikes into about 600
megabytes of memory.
FDRs can store more than
100 aspects of an aireraft’s
performance and configura-
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TASS CLT MICROBURST SIMULATION
HORIZONTAL WIND VECTORS AT 90 M AGL

TIME=22:42:15 UTC

Vector fieid generated on NASA-Langiey computers shows
dramatic variations In wind direction and speed created by
the microburst that hit Filght 1016. The alrcraft (fiight path
shown In orange) experienced a 70-knot wind shift as It ap-
proached the runway [green).

memory module is surrounded by % of
an inch of wax, which maintains a con-
stant temperature as it changes phase
from solid to liquid.

The result is a 6 x 4 x 4-in. box that
can stand up to almost anything.
Tests have exposed it to a
4800-g impact, temperatures
of 2000" F for 2 hours and
water pressures equivalent
to 20,000-ft. ocean depths
for 30 days—with no loss
of data.

Ags we gaw on a recent visit
to the NTSB labs, these
tests, which in some ways ex-
ceed current standards, are
by no means overkill. Al-
though rare, there are still
instances where data is de-
stroyed, or the recording
medium is damaged to the
paint where extracting infor-
mation requires extraordi-
nary effort.

Usually heat, rather than
impact, poses the threat. On
a table in the room where the
FDRs are read out, recorder
specialist Dennis Grossi
showed us a badly singed
memaory module from a crash
last year. Recorder manufic-
turer Loral had to micro-
gcopically and electronically
check all the cireuit-board
connections, then resolder
those that shorted out or
broke. When that was done,
however, the NTSB was able
to get 100% of the data.

Evidence of impact resis-
tance was on view in the
CVR lab, where we saw the
mangled armor of a magnetic
recorder that had hit the
ground at the speed of sound,
but still yielded its full store

tion (magnetic tape models
stored 5 to 17 parameters) over a
perind of 25 hours,

Of course none of this matters un-
less the data can survive a crash. The
chips are somewhat easier to protect

outer easing of precipitation-hard-
ened stainless steel % of an inch
thick. Inside that is a 1-in. laver of
malded, low-conductivity thermal in-
sulation. As a last line of defense, the

of data.

Playback time

While manufacturers have beefed up
the capacity and survivability of their
recorders, the N'TSB has focused on



Simulation created by Eye
Winess Animations shows
why a 737 [shown right,
after the crash] was not able
to avold a Falrchild Metro
that a controller had
ermoneously left in the

way. With lighting and
atmospheric conditions re-
created, It's clear the 737
pliot saw nothing as he
landed. The Metro comes
Into view anly In the third
frame, | second before
impact. Why? The Metro's
tall beacon was located
below the top of the vertical
stabliizer, blocking view
between the two yellow
panels in the fourth frame.

Canada’s Transporta-
tion Safety Board
developed software
that translates FDR
data into detalled
simulations |left).
Recorders from Flight
427 |below) survived
Its &000-M. vertical
dive. Only the outer
sheetmetal was

damaged.

lr||LT i 1|‘11I:1L|l|.“. III CoCKpIL conversa-
tion and radio transmissions is just
the beginning. The recording is then
fed to a computer in digital form so
that key portions can be teased apart
frequency by frequency with sophisti-
cated spectrum-analysis software,
Engineering-applications program-
mer Vaclav Slovak demonstrated with




Severe fragmentation spread Flight 4184
over an area 3000 it across, complicating
wreckage mapping and analysis.

a recording of radio transmissions
from o erashed police helicopter, Ini-
tially, weather had heen suspected as
i cause, but based on a knowledge of
the number of teeth on the powertrain
gears, lnb workers were able to corre-
late pearbox noise with engine rpm. A
slight decline in the sound's frequency
provided evidence of power loss, The
finding persuaded the engine maker,
which had originally been reluctant,
to tear down the powerplant and find
the problem,

Across the hall in the FDR lab,
computing ndvances are also making
themselves felt. At a workstation,
Grossi showed us by punching up a
dietailed simulation of & recent China
Airlines crash. The simulation soft-
wiate, developed by Canada’s Trans-

portation Safety Board, converted
raw FDR numbers into a 3D, chase-
plane view of the ill-fated aireraft
moving in real time. Framing the im-

age were flight-in
strument readings,
flight-control posi-
tions and Indications
of control-surface re
sponses, They pave
a complete,
nized picture of what
the pilots saw and

.'h_'l.".'.ll':'lr'll-

The crash of Flight 427 last
September remains myste-
rlaus. A laser tramalt (top) I3
used to locate wreckage to
within Smm. In one of the
first implementations of
new paoiicy, Investigators
were required o wear blo-
harard gear [left] (o protect
against blood-Dorme

alseases e AlLS

what they did as the plane got into
an uncontrolled elimb, stalled and
eventually crashed.

Simulations such as this eertainly
make FDR data easier
for the uninitiated to
understand, but accord-
ing to Grossi even
trained eves gain a bet-
ter sense of the timing
and sequence of events
from them. Also, Grossi
says, the software is
well enough integrated
with the new FDRs that
under ideal circum-
stances it can produce
animations the same
day a recorder comes
in. Preliminary conclu-
sions reached this way
could help foeus field investigations
from their earliest stages. The ulti-
mate payoff may come, however, in
heading off repeats of an accident by
incorporating the real-life scenarios
into pilot training programs.

When complex meteorological fae-
tors enter the picture, heavier-duty
simulation tools are called for. In the
case of :l..L'I!."I.Er I-"'rliﬂhl- 1"]6‘1 t-hﬂ' N'I‘SB
asked Fred Proctor, a research me-
tearologst at NASA's Langley Re-
searclh Center, to apply a computer
codle called the Terminal Area Simu-
lution System (TASS). Running on a
Cray supercomputer, TASS was orig-
inally developed to test concepts for
aireraft-mounted wind-shear warning

After initializing TASS with weath-
ir rendings from the Charlotte air-
port @t the time of the crash, Proctor
to produce a detailed sce-
hat matched up well with the
iuta, The scenario indicated
o poweriul mieroburst—an intense

of wind shear—moving right
the path of the airliner. Using
(Please furn to page T14)
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OWNERS REPORT

CHEVRO
CAVALI

Genuine small-car fun and value.

BY MICHAEL LAMM, Contributing Editor, PM Photos by Jim Frenak

® The Cavalier has been Chevrolet's price leader
since spring of 1981 and has sold more than 3 million
copies by now.

In Beptember 1994, Chevrolet launched the second-
generation Cavalier, which is featured in the photos
accompanying this report. However, at the time of our
survey, there simply weren't enough "95s on the road
to get meaningful statistics, so the information here
focuses on the 1994 model,

Before we plunge into our findings, though, we must
note that the "95 Cavalier has been totally reengi-
neered and restyled. Except for the 2.2-liter Four, it's
an entirely different car—upgraded in a number of
ways. Many of the suggestions made by owners of the
1994 Cavalier appear in the 1995 model, not the least
of which are dual airbags. The suspension is entirely
changed, and the rear seatback of all 19956 models folds
down for added eargo capacity.

One change that our respondents did not suggest,

was the dropping of the station wagon model.
The Cavalier isn't available as a wagon, nor is the
caravailable with the toraguey V6 engine as it used to be.

MNow, as when our -
dents bought their cars, the Cava-
lier stands in a field filled with choives,
among them Saturn, Ford Escort, Dodge/
Plymouth Neon, Honda Civie, Tovota Unriﬂla,
Nissan Sentra, Hyundai Excel and several othérs, The
1994 Cavalier; like its rivals, is packed with standard. .
equipment: antiloel brakes, power automatic door locks,
variable-ratio power rack-and-pinion steering, S-speed

manual, tinted glass; halogen headlamps, stainless-
steel exhaust system and Scotchgard-protected reclin-

ing bucket seats—all that and more &t a suggested
price of $9445 for the 1994 Cavalier VL coupe. That’s
the base car, VL standing for Value Leader. :
Next up, the RS (for Rally Sport) adds standard air
conditioning, a 3-speed automatic, AM/FM radio, in-
termittent wipers and a handful of additional goodies.
At the top of the 1994 Cavalier pyramid stands the
sporty Z24 coupe and convertible; The Z24 comes with
firmer suspension, alloy wheels, tilt steering wheel,
4-way adjustable driver’s seat, AM/FM/cissetie
stereo and upgraded trim. The £24 convi ~-.i-i- also

= : o
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ergonomics improved.

Interior is all new

L e

is a price-conscious group of buyers.

Only 12.3% chose the 3.1-liter V6,
an engine that offers 56 ft.-Ib. more
torgque than the 2.2-liter Four (185
versus 130). The V6 comes standard
in the Z24 and bumps up the price of

1994 Cavalier's strongest purchase
motivator. Women made up 60% of
the owners in our survey, each paying
an average of $11,324 for her new
car. The coupe won out over other
body styles, as did the base VL, so this

has standard power windows. The
1994 Cavalier station wagon carries
mostly RS equipment but isn't
badged an RS and does not, for some
odd reason, have power steering.
Price, not surprisingly, proved the

SUMMARY OF CH EVROLE [ CAVALIER OWNERS REPORTS*

Tatal miles driven L. Im.ﬂ! Hundll Groesil o No Thbh'E

Avernge miles driven Price/valne EILFI Average 2R Yes =5

I‘;mlmll price P }Enrnmn}' ‘tﬂ;‘é Cﬁml_rrnl b 0.0 “\Il'h“ Lype nﬂ.ﬁrﬂk‘!w

VeI i 'r on oul: Nuothing statistically significani
H.I.I'I.EL SAN00-816.500 E.‘uﬁlmmn 175 Exoellent 42.0% ﬂrwnllf'."
Why did ;uu choose the Cavalier? Comfort 175 Croexl 45,8 No 96.5%
Price/val 56.2% ifie dislilies: A 72 Yes a1
Stylin N6 No eomiplainls 126%  Puoor 109 Denler repairs satiifacioryT
{]wnas Cavaliers before 268 Columinstrument, puune] Instrumentotion: Yes F.T%
I:.4:-.-rJl.lnur of uparation az swilches e Excellent 46% No 423
0 h.n rolet’s reputisthon fi.4 Not enough Interior space b1 Good 428 Dealer service opinion:
62 Lacks comfort 1.9 Average B4 Exeellent A%

H-n-dr it¥le choices: Palnt ehijps too sanily 77 Poor i3 Criomine] anz
E-doar eoupe BL0%  Lacks pickup, passing power 6.7 Driver sighilines: Average 118
4-door sedan 240 Suggrsied changes: Excel 4i4%  Poor 32
H=thoor statisn wigeon na No changes 11.8% ool 6.4 Denler sales policy:
2-door convertible 07 Helocate eolummn/instroment Average b Exeollent a6

Series choices: niel switchies 118 Puoor 14 Grooed 200
Covalier VL TLA% \rnuiw adrhags availuble T.1 {verall convenience: Average 1LG
Cavalier RS 26 Hetter noise control 7.1 Excellent SR2%  Poor 448
Cuvaller 224 40 Muore interior spuce T-1 Good 453 Number of vehicles owned:

Engine choices: Mare comis le belts 71 Average 118 This vehicle only H5%
2.2 titer Foir T.7% Engine power: Poor 0.7 Twis virhielis 138
A0 Hner Vi 123 Exvellant 12.6% Workmuanship opinion: Three vehiclos A

Transmission choices: G Wy Excellent 60.1%  Four or more 1z
Lapeeei] auitoanatie 1% Average 121 [T | amn Principal driver:

Besipeend mmamual 29 Poor 07 Averuge b.l Fem 0.0

Options/ Accessories: Hralllin g Posir 0.0 Mile: 2.1
Abr conditiomimg BY 3% Exvellent A% Coamilort up:iﬁiun:. Fromi seais: H-D'I.h 1.8
Prendum souml system L Cjand 4i1 Eweellent 50,0 lndiﬂ.rlhuthm af ewners:
ymwver wndows 14.5 Averagr 21 [FT dr4 Uimider 200 172%
Sunroaf kA Prasr 14 Average RE gl HAa
Mg P, © iy Ty |_’.r|,hln|;: Poar no rﬂl-jlhu- =ma
A Her Four TS Exeellent A%  Comfort opinion, rear seais: Based on your experiences, would
B -liter VE BLOVERD G 54 Excrllen 149 i::l huy a Chevrolet Cavalier if you
s wnuml =41 Averugr 35 Gl 418 it to do over againT
f-a el mutoanatic 24304 P 0T Avernge 0.1 15.0%

Spevilic likes herull preriormanre: Poar (] Mn_l,'h' 514
i g ALl Exevllent M2% Mechanical trouble? Nuo 138
vl ‘rrovntages mnrht nog rlI|Ii;J.| VNFE: ehae Lo poarncding up or inatffesent data




an RS or wagon by $834. Most of our
respondents, though, felt that the
Four delivered all the performance
they needed, plus fuel economy in the
25- to 31-mpg range.

Handling came in second in our
best-liked features column, right be-
hind styling. A Michigan machine op-
erator told us, “Drives great. Handles
curves and bumpe like a champ.”
Owners also praised GM's ABS-TV
antilock brakes, several commenting
that ABS had saved them from sure
collisions on slippery surfaces. And
the electric door locks gave Cavalier
owners a feeling of security. These
automatically lock all doors when the
igmition is turned on and unlocks them
when the driver shuts off the engine.
For those who worry about being
locked in after an accident, the system
can be deactivated by removing one
fuse from the fuse box.

Workmanship and quality were
judged excellent by 55.1% of our re-
spondents, the main problem area be-
ing easy-to-chip paint. As for mechani-
cal ills, only 22.5% reported any at all,
and there weren't enough in any cat-
egory to be statistically significant.
According to repeat customers—and
26.9% had owned Cavaliers before—
not much seems to go wrong with this
car. Several surveyees reported well
over 100,000 troublefree miles on pre-
vious Cavaliers. “Quality car at a low
price,” opined an 1llinois housewife.

Most owners judged front-seat
comfort acceptable and the rear seat a
lot less so. But many owners were sin-
gle, and for others this was a second
or third car used to haul children and
not adults.

Ergonomics, however, won no
prizes but also didn't evoke any 4-
letter words. The one thing a lot of
drivers didn't like was the proximity
of the two stalks on the steering col-
umn to the rotary switches for the
panel rheostat and the dome light.
The switches are just too close to-
gether. We also heard some squawks
about neck-rubbing shoulder harness-
es, something remedied on the 1995
Cavalier via adjustable positioners.
And several respondents said the car
needs to be quieter,

But these were minor complaints in
relation to most people’s satisfaction
with their 1994 Cavaliers. "It fits my
needs as a commuter,” remarked a
Massachusetts designer. "Best car for
the money, and it has everything I
wanted: a V6 and power everything
for leas than $13,000," added a Mary-
land supermarket stocker. And fi-
nally, a receptionist from Maine ob-
served, "1 looked at used cars first,
but they were all in the same price
range as the Cavalier, Why buy used
when you ean get a new car?” ™

Styling was the second most oft-cited reason for buying the older Cavaller. The all-nev
‘95 should win even more converts with Its fresh, rounded sheetmetal.

EDITORS REPORT

Value At Any Cost

® We remember the old Cavalier
vividly. Well, not vividly, as the car
was hardly a memorable addition 1o
the automotive universe. Bland
comes 1o mind,

For those who appreciated low
cost of ownership above all else,
Cavalier was extremely adequate to
the task, and our readers have re-
inforced that. But the driving experi-
ence was hardly thrilling, and the in-
terior and exterior screamed cheap.
Cavalier was a 12-year-old vehicle in
a market segment where every other
competitive vehicle was only a few
years from the designer's CAD/CAM
workstation.

That was then, this is now.
Chevrolet has taken the impartant
things, like the cost-of-ownership
concept and the thrifty, venerable
2.2-liter 4-banger, and bullt an entire
new car around them.

And a pretty good car it is, too. Piv-
otal to the rest of the improvements
was a new, stiffer chassis. Stiffer in
the structure, that is. The stiffer struc-
lure is less prone to sgueaks and rat-
tles because the paris bolied to il
aren't constantly being flexed and
twisted as the car traverses bumps
and potholes. A stiffer vehicle has a
higher resonant freguency, which
means that the suspension set-
tings—like spring and shock ab-
sorber rates—can be chosen for the
best handling, rather than used to
tune out unwanted resonances in the
structure.

When they designed the chassis,
they gave it a 3-in.-longer wheelbase

and a 2-in.-wider track as well as a
2-in.-shorter curb length. Caretul
planning and packaging allow for
more interior room, as well as dual
airbags. Interior perks include heater/
air-conditioner ducts for the rear pas-
sengers, B-pillar (instead of door-
frame mounted) seatbells and rear
child safety locks.

ABS is standard. Other features in-
clude: battery rundown protection,
theater-style auto-dimming interior
lights, zoned rear defroster, 100,000-
mile spark plugs, permanent trans-
mission fluid, warning lights for low ol
and coolant level, and a removable
foam plastic tray for the jack and lug
wrench.

We drove two different flavors of
drivetrain, a 2.2-liter with a manual
and a balance-shaft-equipped dohc
Quad 4 with 4-speed auto tranny. We
recommend stepping up from the
base model to the LS trim level just
to be able to specity the 4-speed
ransmission.

However, the 2.3-liter Quad 4 has
new balance shafts this year, cleverly
chain-driven—along with the oil
pump—in the oil pan below the en-
gine. The power-sieering pump is
bolted directly to the engine and cou-
pled directly to the camshalt. This
eliminates a bracket or three, a balt,
two pulleys and a lot of potential
vibration. The bottom line is a 4-cylin-
der engine that has the idle quality
of a VE. For the minor loss in fuel
mileage and the big increase in pass-
ing performance, it's the best option

—Mike Allen




CONTEST

NEW BUICK
ROADMASTER
WAGON

® Big station wagons are a lot like
whales: They're huge, and they're on
the endangered species list. While
whales are protected by law, wagons
are not. They are getting squeezed
out of existence by minivans and
sport/utility vehicles. And the few
manufacturers that still make big
wagons don't know if they will con-
tinue to do so in the future,

[t's a shame, too, because nothing
performs quite like a big wagon. With
room to stretch out in eomfort and
pack in half your house, you can still
tow the boat or trailer—up to 5000
pounds. The big wagon's forte is lux-
ury touring while hauling everything
vou need for a great vacation or trip.
That's versatility in anyone's book.
And big wagons still come out on top
in carlike ambience and handling com-

pared to vans and sport/utes, Add
a high-performance engine and up-
grade the suspension, and you can
transform a Clark Kent machine into
a hauler with Man of Steel capabilities,
As a matter of fact, we did just
that with a 1993 Buick Roadmaster
wagon, in our
FProject

Workahaulic (page 27, Nov, '93; page
64, April "M). We swapped the stock
180-hp VB for a 300-hp Corvette LT1
engine, beefed up the T00R4 automat-
ic for brisk, tire-chirping shifts, and
we stiffened up the stock, rather re-
laxed suspension with Bilstein police
shocks. &e rounded out the package

_ with a new exterior look.
Reader response to our
project Buick Road-
master wag-

PM's Project Workahaulic Bulck wagon with reworked exterior and Corvette power.




on was overwhelming. Seems there
are a lot of big-wagon fans out there,
and they liked the approach that we
took with our Buick.

Buick must have liked our ap-
proach, too, beeause it incorporated
many of our ideas into its 1994-85
Roadmaster wagon package.

Which brings us to our contest. If
you like big wagons as much as we do,
you ecan do your part to preserve the
species—and win yourself a luxury
1995 Buick Roadmaster Estate Wag-
on—by entering the POPULAR ME-
CHANICS Save The Wagons Contest.
All you have to do is tell us, in 50
words or less, why auto manufae-
turers should continue to make big
wagons. It's that simple.

The "95 Buick Estate Wagon comes
loaded with a 260-horsepower LT1
V8, 4-speed automatic, seating for
eight, 5000-pound towing package
with self-leveling suspension, dual
airbags, antilock brakes, dual 6-way
power seats and gobs of additional
luxury features. It's a great prize.

The coupon at right must accom-
pany your entry, which should be
typed on a separate piece of paper.
Only entries accompanied by original
coupons will be judged. No photo-
copies of the coupon will be allowed.
You ean enter more than once if you
like. But each entry must be accompa-
nied by an original eoupon.

If you've always wanted a big luxu-
ry wagon, here's your chance. Read
the rules, get out your thinking cap
and enter our contest now. M

SAVE THE WAGONS CONTEST
OFFICIAL RULES

1. On a separate piece of paper, tell us why auto manufacturers should confinue to make big wag-
ons. Entries musi be writien in 50 words or less. All words count. Entrani's name and address musi
appear on the assay.

2. Each enfry must be accompanied by an official prntad coupon, such as the one on this page. No
coples of lacsimiles of tha antry form will be accepted, except for entries from Maryland and Vermont.
3. You may enter more than onca, but sach antry must be accompanied by an original, official
COURON,

4. All entrias bacome the proparty of PosuiLan Meckasscs and will nol ba retumed. Entry into tha con-
tes! constitvies permission for The Hearst Corporation to usa enfrant’s nama, photograph or other
likeness, biographical informaticn and essay lor any advertising or promotional purpose without fur-
ther compensation. Tha winner further agrees to be pholographad with vardous mambarns of tha Pos.
utan Mecqwecs stafl, and consanls to their name and pholographs being used in a fulure ssue of
PopuLan MECHAMICS.

5. Entries will be judged on originality, imagination and sincerity. Preliminary judging will ba dona by
a pansl of PosuLas MecHanics aulomotive editors. From inflial selections, the final winner will be sa-
lected by Vice Prasident and Ganeral Manager of Buick Motor Division Ed Meriz and Poewan Me-
cranics Editor-in-Chiel Joe Oldham.

8. The dacision of the judges is final. No corespondence or lalaphone calls regarding the contast
will be accepted or antered inlo.

T. Tha wannar will receive 8 1905 Buick Roadmaster Estate Wagon. There s no cash sguivalent.
Thare are no othar prizes. All taxes are the responsébility of the winner.

8. Tha contes! is opan o anyone residing in any of the 50 United States, excepl employess of Tha
Haoarsi Corporation and their tamilies, and employeaes of Buick Molor Division of Genaral Maotors Com.
8. Entries shoukd be mailed 1o; Save The Wagons Comtest, Poruuan Mechasecs, 224 W, 57th S,
Mew York, NY 10019, Entries must ba postmarkad before June 30, 1895, and recaived by July 5,
1995, Incomplata, late, llegible or misdirecied antras will nol be congidened

10. The winnar will be notified by Sapt. 11, 1895, and will be askad 1o execute and returmn an affidevit
ol wligibdity and release within thirty (30) days of anempied delivery of sama, Noncompliance withan
that time panod will result in disgualification and an alternate winner will ba selected

11. Aler the winnar is nolified, Poruias Mecriracs will provide the winnar's nama to anyons who
wishes i and who sends Poruan MecHanics a8 stamped, sell-addressed envelope with the requesl.
12. This contast is void where prohibited by law. All fedaral, stale and local reguiations apply

Mall To: Save The Wagons Contest
Popular Mechanics
224 'W. 57th 5t.
New York, NY 10019

Here is my official entry to the PoruLar MECHANICS Save The Wagons
Contest. | promise to abide by all official rules.
Name
Street
City State _Zip
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Solid

New concrete forming methods make better basements.
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ally o mare thun R-135 to R-15. [' = nlh.|'|1-||1||| lovwnt o spectlie price for those sys-

Theve are many people in the construetion industirng tems, but they appear to be competitive with standard
who sav this method of forming conerete will usher® conerete. Using these methocds, an S-in-thick conerets

| I e ra in building, the seope of which bas= not wall I'l';|-|.' b receivi IMter o o witll eosts pbont 5550
bl 2een sinee sgwed lumber replaced hewn timbersy  to 37 per sgquare foot of Toundation wall. Our researe
in the 9th century: Furthermore, becagse of the high® indicates a standard s-in<thick eoneiete wall that has

P —

4 when the blocks are bullt up to a sufficient height, they are
braced with framing lumber. Next. concrete Is pumped Into the
formsi. and when the congrete hardens, the braces are removed.
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; forms don’t necessarily have to be blocks. They can
S or panels. These planks can be fitted with any one of
rent length plastic connectors.,
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a urers are refining lightweight forming methods
o m still more convenient and faster to install. Pre-

are avallable as are compact folding forms.



5 These panels have built-in
reinforcing mesh. A sprayable concrete Is
applied to both sides of the forms.

been insulated to an R-5 to R-15 rat-
ing and is ready to receive drywall
costs about $8 to $9 per square foot.
Keep in mind, however, that in some
markets there may be little or no
price difference.

The more things change...

The same influence that compelled
builders to switch from hewn to sawed
lumber more than a century ago is
still in force today. Builders make

& These blocks have a core of
Insulation. Note that the Insulation Is

grooved to accept reinforcing mesh,

their living by making a high-quality
house as quickly as possible,

When you consider increasing land
costs, complex environmental regula-
tions, stringent building and zoning
regulations and a manufacturing en-
vironment that propels the cost of
building materials skyward, it seems
that one of the few things that you or
your builder can control directly is the
speed of construction. That's where
polystyrene enters the picture.

7 These lightwelght, aerated concrete
blocks are bonded with thin-set mortar, as
opposed to Ye-in.-thick mortar joints.

8 The blocks can be sawed to length with
a crosscut saw from the manufacturer.
They're finished with stucco or thin-set tile.

The polystyrene connection
Polystyrene is an odd material, part
plastic and part air. Chemical manu-
facturers mix its components and
blow gas or air through it, causing it
to foam. Once cured, the plastic is
lightweight, easily cut and a good in-
sulator. You can extrude the foam into
sheets, or expand it into molds to
make blocks, panels and planks.

If you mold polystyrene compo-

‘ nents so they interlock, they form a

quickly assembled and surprisingly

sturdy structure.

Here are the specifics on how this
method works. Bear in mind that

: there are several variations to the

basic method we describe.

The concrete footing is poured, and
the first row of polystyrene forms is
either placed in the wet concrete, or
it is positioned after the footing has
set. The lead photo shows Polysteel
forms, distributed by 3.10 Insulated
Forms (see Source List). Other form
systems work in a similar manner.
The Polysteel forms are leveled and
plumbed (Photo 1). Each block is
snapped to the one next to it (some
builders glue the blocks together,
though manufacturers don't recom-
mend it). Reinforeing steel bars are
inserted in the forms, and the rest of
the forms are slipped over the bars
and snapped together. The poly-
styrene forms are braced with con-
struction lumber, and the builder
forms the openings for doors and win-
dows by making lumber boxes. Poly-
styrene forms are installed around
these boxes,

Pumpable concrete is flowed into
the forms (Photo 2). Rather than
strip the forms after the conerete
cures, they are left in place and no
further insulation is needed. An added
benefit to this system, say the manu-
facturers, is that since the forms
are left in place, the concrete is kept
moist longer and thus eures more
slowly. This increases the concrete's
strength. With this in mind, many

Below are company addresses listed in
arder of appearance in this article.

® 110 Insulated Forms, L.F., P.0O. Box
46790, Omaha, NE 68128 (800) 468-6344.

® American ConForm Industries, 1820
8. Santa Fe St., Santa Ana, CA 92706; (300)
HiG-B6T6

# Lite-Form
City, TARLLI0Z
® Instee]l Construction Systems, 26140
Sidney Lanior Dr., Brunswick, GA 31525;
(=6 545-3181

# ThermaLock Products Ine.. 162
Swerney S, North Tomawands, NY 14120,

Inc., P.O. Box 774, Sioux

SOURCE LIST
® Hebel USA, P.O. Box 767220, Roawell,
GA 300TE,

The Portland Cement Association
teamed up with Boston Universily School
of Management professors Pieter Vander-
Werf and Keith Munsell to produce a 300-
pigre book: The Portland Cement Associa-
tion Guide To Concrete Home Bui.l'dl'ng
Systemas. The nuthors visited 100 job sites,
interviewed about 200 builders and spoke
to building-code officials. They talked with
homeowners who live in houses built with
these methods, Miunsell even bullt 4 con-
erete adidition to his house,

At press time, the book was projected to
eost ahout $45, and it should be available
by the time you read this. Contact The
Portland Cement Assn., Dept. HB, 5420
Old Orehard Rel., Skokie, | L 60077.

There is a fledgling trade association
covering the lightweight-polystyrens con-
crete-form industry, At press time, half a
dozen companies were charter members,
although others may have joined since this
article wus written. For a member liat,
write The Insulating Concrete Form Assn,
460 Harlem Ave., No. 1128, Glenview,
1L G025,
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polystyrene forms shape the concrete
into posts and beams, rather than a
thick, rectangular slab. That way, less
concrete is used.

Inside the house, plumbing and
electrical services are run in channels
cut into the polystyrene foam. Outside
the house (or foundation), stuceco is
applied over the insulation or siding is
attached to furring strips that are
fastened directly to the concrete. An-
other method is to attach the siding or
its furring to the plastic or metal webs
that are part of the forms.

As for the polystyrene scrap that's
left over from the forming process,
it's returned to the form dealer, who
then sends it back to the manufacturer
for recycling.

Variations on the theme
Polystyrene doesn't have to be con-
fined to making blocks. It can be
shaped into planks that are snapped
together with plastic tie bars, such
as with American ConForm's product
{(Photo 3). Lite-Form Ine. makes
forms that fold open on plastic hinges
to form bloeks (Photo 4). To further
speed construction, Lite-Form pre-
fabricates corners and wall jogs (in-
set, Photo 4).

Up to this point, we've discussed
polystyrene as a form and an insula-
tor that surrounds the concrete, but it
can work in reverse, too.

For instance, the Insteel 3-D build-
ing system consists of an expanded

polystyrene sheet with re-
inforcing wire mesh around it
(Photo 5). It comes in 4-ft.-wide sheets
in lengths up to 26 ft. After it has been
stood on its footing and braced, a
sprayable conerete is applied to both
sides of it, Insteel says it delivers an
exterior wall that costs about the
same as brick siding ($5 to $8 per
square foot) with an R-value in the R-
11 to R-18 range, depending on the
thickness of polystyrene you choose,

Insul Block from ThermaLock
Products also centers the polystyrene
between concrete (Photo 6). Here the
polystyrene is limited to an insulator
and does not form the wall—the
block is mortared together like con-
ventional block.

An B-in.-wide Insul Block costs in
the $1.85 to $2.15 range, while a
standard 8-in.-wide conerete block
costs from 60 to 96 cents, However,
the Insul Block delivers an R-15 rat-
ing whereas a concrete block is in the
R-1 to R-2 range.

It has several interesting features,
Note that it maintains a thermal break
by completely separating the concrete
block faces from each other. Also, the
insulation is raised % in. above the
block face. That way, horizontal and
vertical mortar joints are insulated.

Grooves in the insulation allow for
reinforcing mesh to be installed in the
mortar joints, much like how standard
conerete block is reinforced. Finally,
the block is available with pre-applied

exterior finishes. The block on
the left has a tile-like glazed surface,
Self-insul. thin-set
concrete m
The previous systems use polystyrene
as an easily installed concrete form,
an insulator or both.

Hebel, a German concrete-block
manufacturer, takes a different ap-

. It makes lightweight concrete
locks, panels and lintels that are self-
insulating because each component
has thousands of tin keta. It
accomplishes this by ncrocng alu-
minum paste to the concrete mix.
paste sets off a chemical reaction in
the mix that forms hydrogen gas bub-
bles. The still-wet conerete is formed
into large blocks that are eut into
smaller blocks. The cut blocks are
cured in a pressurized steam vessel
called an autoclave.

The blocks are installed on thin-set
mortar beds, as opposed to %-in.-thick
mortar joints (Photo 7). Further, the
blocks can be cut and drilled with
hand tools. The manufacturer even
supplies a large crosscut saw for cut-
ting the block to length (Photo 8).

In the southeastern United States,
an 8-in.-thick Hebel wall costs in the
$3.85 to $4.10 per square foot range
while delivering an R-11 rating. For
the time being, outside the Southeast,
the product is more expensive owing
to freight costs to ship it outside its
area of manufacture. P
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TOOL TEST
Bosch Corner/Detail Sander

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO,
Contributing Editor

® Until recently, sanding in corners and confined
places were jobs that simply had to be done by
hand. These days, however, you have a choice. A
new type of sander brings these tedious and
painstaking chores into the power-assisted
realm. And the list of manufacturers jump-
ing on the bandwagon is growing.

This new breed of sander features an
oscillating triangular pad that reaches
into corners better than conventional
orbital sanders. We tried one of the
latest in this innovative class of pow-
er tools, the Bosch model No. B7000
Corner/Detail Sander, to check
out its features and effectiveness.

The tool has an easy-to-grip
eylindrical body with a conve-
niently located top-mounted
sliding ON/OFF switeh that
permits left- or righthanded
operation. [t's powered by a
1.1-amp motor that pro-
vides 13,000 opm (orbits
per minute) to the 3%-in. triangular
sanding pad. The rubber pad accepts
hook-and-loop (Velcro-type) sanding
sheets (Photo 1), and the pad can be
rotated to distribute wear to each cor-
ner of the sanding sheet (Photo 2).

To keep your job site clean, the
Bosch BT000 features an integral dust
port that connects the tool to a shop
vacuum via the optional Bosch Air-
sweep hose and adapter accessory,

To test the tool's performance, we
sanded a piece of wood joined to a
plastic-laminate surface. The B7000

smoothed the wood right up to the in-
side corner without damaging the ¥ Trlangular hook-and-loop sanding & To rotate pad, press button at front,
laminate (Photo 3). It also worked Sheets feature dust-collection holes that remove pad, turn and reinstall. Rotating

well cleaning up dried glue on the in- align with holes in rubber sanding pad. pad distributes wear on sanding sheet.

side of a frame (Photo 4).

In all situations, this 2-pound tool is
easy to handle and maneuver. And,
the small Y¢-in.-dia. random-orbit mo-
tion keeps vibration down while pro-
ducing relatively swirl-free results.

In addition to the dust-collection
accessories, Bosch offers an optional
extension plate. This accessory ex-
tends pad reach for sanding tight ar-
eas such as between louvers.

The Bosch Corner/Detail Sander
has a suggested retail price of $122
It's availahle at home centers, hard-
ware stores, lumberyards and other N | —
outlets that sell power tools, Contact B sanding to a comer between wood and & Dried glue on Inside comer of frame Is
5-B Power Tool Co., 4300 W. Peter-  plastic laminate leaves the laminate un-  quickly removed. Small '4s-In. orbit action
son Ave,, Chicago, 1L 60646, P marred while smoothing the wood, produces swirl-free surface.
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Rabbet And Dado Joints

Fast, simple and strong joints that you can make by power or hand.

® Next to butting and gluing two
boards together or driving a few
nails, making rabbets and dadoes are
among the simplest ways to join wood.
Simple as they are, however, you'll
find them in all aspects of wood-
working—from finish carpentry to
advanced cabinetmaking.

The dado is a rectangular channel
cut across the grain on the face of a
board. It's normally used to house the
end of an adjoining board. If the cut is
made parallel to the grain, it's called a
groove. For the most part, making
dadoes and making grooves involve
the same techniques. Both offer in-
creased glue surface area over butt

joints, as well as help in alignment
and provide mechanical strength.

The rabbet is essentially an open-
sided dado on the edge of a board,
either parallel to or across the grain.
The resultant notch, or step, is a use-
ful joint for cabinet or box corners,
and also serves to house recessed
components such as cabinet backs,
panels, glass and mirrors.

Both dadoes and rabbets may be
through joints, where the ecut extends
completely across the stock, or blind,
where the cut stops short of one or
both edges of the work. Dadoes that
are blind, or stopped at both ends, are
actually shallow mortises.

A ..I_.:- .--|| A VT |':‘- |';". I":'I._ -I|:'\ ‘-".I-':.II'._- _'I |_- A |_I| II-|- L]\:IT[ = C o ._-..1' 1 |: Tale -:. I too

Handcut Dado Joints

The first step in making a dado is to
mark the cutting lines. Make the
width of the cut equal to the thickness
of the mating member and make the
depth about one-third to one-half the
stock thickness.

Use a backsaw to make the dado
shoulder cuts with the kerf on the
waste side of the layout line. To en-
sure square aligned cuts, clamp a
square block of wood to the work =so
it's aligned with the center of the cut-
line, Then, hold your backsaw against
the block to guide the cut. Ensure
consistent eut depth by allowing the
backsaw spine to touch the top of a




Use a block to keep the saw aligned. A
second block acts as depth stop.,

second block when the appropriate
depth has been reached (Photo 1). To
determine the height of this stop-
block, measure the distance from the
backsaw teeth to the spine and then
subtract the dado depth.

waste with a chisel. Work from the ends
toward the center to avold splintering.

After the shoulder cuts are made,
use a sharp chisel to clean out the
waste. Work from both edges toward
the center to prevent tearout at the
board edges (Photo 2).

Because rabbets are open-sided

¥ To cut a rabbet, first make the shoulder
cut. Then, rest the saw horzontally on a
guide block and saw away waste ared.

dadoes, you can usually finish the
job with two saw cuts—one starting
from the face and the other from
the board end (Photo 3). When the
cut is finished, fine-tune it by paring
with a sharp chisel.

Power-Tool Dadoes

The most popular power tools for cut-
ting dadoes are the router, table saw
and radial-arm saw. However, you can
do the job with a portable circular
saw, as well.

To cut & dado with a eireular saw,
first clamp a straight guide strip to
the work so it's parallel to the dado
layout lines and offset by the distance
from the edge of the blade to the side
of the saw base. After making the first
shoulder cut by guiding the saw
against the strip, readjust the strip so
the opposite side of the blade aligns
with the other layout line and then
make the second shoulder cut. Next,
make & series of passes in between
the shoulder cuts and remove the
waste with a chizsel.

For accurate repetitive work, modi-
fy the guide strip to make both shoul-
der cuts without readjustment. Cut a
second guide strip the same length as
the first, but equal in width to the
width of the dado less the blade thick-
ness. Tape this strip to the first strip
to create a hinging guide. Make the
first cut with the narrow strip folded
out of the way, then lay it down on the
wark for the second cut (Photo 4).

While you could use a similar guide
for routing dadoes with a straight bit,
a frame-type jig prevents the router
from drifting off course and helps
eliminate tearout (Photo 5). Make the
frame out of 1 » 3 stock. Space the two
parallel side strips a distance apart
equal to the router base plus the dif-
ference between the bit diameter and
tlado width, Serew two crosspieces near
the ends of the parallel side pieces,

a2

Clamp the jig over the work, and nail
a third crosspiece in place to back
up the open edge of the work. Before
routing the workpiece, remove the
jig and rout a dado through the mid-
dle erosspiece. Use this cut to align

& 5et circular saw to depth of dado and
then cut dado shoulders. Strip with hinged
section guides both shoulder cuts.

& To rout a stopped dado, tack a stop-
block to the frame Jig crossplece. After cut-
ting dado, square blind end with a chisel.

the jig with the dado layout lines.

To make a blind dado, nail a stop-
block to the middle crosspiece and

uare the finished cut with a chisel
(Photo 6).

For cutting grooves parallel to the

S Frame-type Jig guides router and con-
strains dado width. Inital cut through Jig
crossplece heips In aligning jig-

R W

¥ Rout grooves paraliel to the graln with
a router fence. Where a fence won't reach,
clamp a guide strip to the work,
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grain and parallel to the work edge,
use a router fence (Photo 7).

To cut dadoes and grooves on a
radial-arm or table saw, use a dado
blade. On the radial-arm saw, first ad-
just the dado blade width and set the
saw height for the appropriate depth
of cut. Then, install a new wooden
fence on the radial-arm zaw table and
make a cut through it. Align the dado
layout lines on the workpiece with the
cut in the fence (Photo B).

To make blind dadoes on a radial-
arm gaw, simply clamp a stopblock to
the table to limit the forward travel of
the motor housing (Photo 9). Finish
each cut by squaring the ends with a
sharp chisel.

Grooves parallel to the grain and
stock edge can also be cut on a radial-
arm saw. First, pivot the motor hous-
ing to the ripping pogition. Set the
dado blade at the correct width and
height, tilt the blade guard back so it
shields the rear of the blade and bring
the anti-kickback pawls into contact
with the wood. As with ripping, al-
ways feed the stock against the rota-
tion of the blade (Photo 10).

To align the work with the dado
blade on a table saw, mark the lines of

10 Tum radlal-arm saw to rip position for
cutting grooves and long-grain rabbets.
Adjust antl-kickback pawis for safety.

the cutting path on the table saw in-
sert (Photo 11). Then, use the miter
gauge to guide the workpiece. An aux-
iliary fence attached to the miter
gauge provides extra support and
helps reduce splintering. Cut long-
grain gmﬂves by guiding the work

along the rip fence.

If you don't have a dado blade, you
can still cut dadoes and grooves on
either a table saw or a radial-arm
saw. Simply make the shoulder cuts
first with a standard blade, then re-

8 Install dado blade In radial-arm saw and
make Initial cut through new fence. Use
resuitant notch to align work.

move the remaining waste with sue-
cessive passes,

If you experience grain tearout
along the edges of the dado, it may be
because of a misaligned motor hous-
ing on a radial-arm saw or a mis-
aligned arbor assembly or fence on a
table saw. However, some species of
wood are particularly prone to splin-
tering. With these types of wood, use
a straightedge and a utility knife to
score along the dado cutlines before
making the eut (Photo 12).

e

¥ To cut blind dadoes on a radlal-arm
saw, clamp a stopbiock to the saw tabie.
Motor housing contacts block to stop cut.

12 For woods that are prone to spiin-
tering, use a utllity knife to score the

shoulder cutlines before cutting dado.

Rabbet Joints

To cut crossgrain rabbets with a cir-
cular saw, construct an L-shaped plat-
form jig out of two pieces of ¥%-in.-
thick x 4-in.-wide plywood. Make
these pieces equal in length to the
length of the saw base. Glue and
screw the pieces together to form an
L. Then, secure the jig to the saw
base with bolts and wingnuts. Use
slotted holes in thejig so0 the saw's po-
sition can be adjusted.

With the work held end up in the
vise, hold the side of the jig against
the face, adjust the saw position so
the blade is aligned correctly and
make the first cut (Photo 13). Then,

13 Bulld an L-shaped Jig and attach It
to saw base to give extra support when
making rabbet cuts from stock edge.

18 Use a rip fence accessory to gulde
portable circular saw when making rabbet
shoulder cuts parallel to the graln.



remove the jig and use a guide strip
clamped across the workpiece to
make the shoulder cut that removes
the waste, You can usze the same L-
shaped platform jig for cutting rab-
bets with the grain. However, use a
rip fence instead of the guide strip to
make the shoulder cut (Photo 14).

Routing small rabbets is best done
with a piloted rabbet bit. Bits with an
interchangeable bearing allow you to
vary the width of the rabbet up to
about 3 in. Solid-pilot bits are also
available, To use a piloted bit, simply
hold the pilot against the edge of the
work while making the cut (Photo 15).
If the cut is short, clamp serap stock
next to the workpiece to support the
router base. To rout wider rabbets,
use the router guide fence or a guide
strip and an ordinary straight bit.

To cut a rabbet on the long edge of
a board using a table saw with a
standard blade, first set the blade
height for the depth of the rabbet and
make the shoulder cut with the stock

15 For fast rabbeting along stralght and
contoured surfaces, use a router and a

rabbeting bit with ball-bearing pliat.

face down on the table. Next, reset
the fence so the distance from the
blade equals the depth of the rabbet
less the stock thickness., With the
workpiece on edge, make the second
cut. Always arrange the cut so the
waste falls on the open side of the
blade. For a faster job, use a dado

16 Use a wooden auxillary fence when
cutting rabbets on a table saw with dado
blade. Featherboard holds stock dowr.

blade mounted in the table saw and an
auxiliary wooden fence (Photo 16).
For rabbets on narrow stock and
most crossgrain rabbets, use the
miter gauge to guide the work. With a
standard blade, make several passes
to remove the waste. Or, use a dado
blade to complete the cut in one pass.

Combination Joint

This combination dado/rabbet joint is
often used to secure drawer sides to
the front panel in lieu of dovetails. In
drawers, it provides additional me-
chanical strength and glue surface
area over an ordinary rabbet joint,
This is beeause of a short, locking
tongue that extends from the inside
surface of the drawer front panel into
the sides (see lead photo, bottom left).
As with an ordinary rabbeted front
panel, the joint hides the endgrain of
the drawer sides. Because this joint
demands precision, it's best to do the
Jjob on the table saw.

Begin by cutting a groove in both
ends of the front panel. Use a dado
blade to make the cuts, and guide the
workpiece with a jig that straddles
the table saw fence, Secure a vertical
stop to the back of the jig to hold the
wood perpendicular to the table.
Clamp the workpiece to the sliding jig
for stability.

Adjust the dado blade cutting width
g0 that the workpiece thickness less
the eutting width is no less than twice
the thickness of your standard-blade
saw kerf. Set the depth of cut to be
slightly greater than the thickness of
the side pieces. Then, adjust the fence
for a centered groove and make the
cut in each end (Photo 17).

Next, hold an end of the front panel
apainst each side piece to mark the
positions of the small dadoes. Align
the inside of the front tongue with the
end of the side piece, and mark the
dado with a sharp peneil (Photo 18),

B4

17 Begin comblination Jolnt by cutting
grooves In end of the first workplece.
Clamp work to fig that straddies saw fence.

19 Cut narrow dado on second plece
with standard blade. Auxillary fence on
miter gauge reduces splintering.

Install your standard blade in the
table saw amd cut the small dadoes to
a depth of about one-third the stock
thickness (Photo 19). Finally, cut the
rear tongues on the front panel pieces

18 Use the grooved plece to lay out nar-
row dado In second mating plece. Align

Inside of groove with end of mating piece.

‘ Iﬂ.

20 shorten one of the tongues in the first
piece so Its length matches the depth of
the dado In the second plece.

to match the depth of the small
dadoes (Fhoto 20,

After the joint is assembled, trim
the thin exposed endgrain of the front
panel flush with the sides. ™~
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SHOP PROJECT

-
Lighten Up )

A lamp project for lathe lovers.

BY ROSARIO CAPOTOSTO,
Contributing Editor

® The graceful lines of this muple lamp will

add elegunce to any setting, Topped with a -‘.y” :
satin-black shade, its design harkens back ! bl J <y
to a formal, well-mannered age when even .
something as simple as a turned lamp had to Z .~ /
-~ —
- -

be dignified and elegant.

The project is a good one for brushing up
on your turning techniques. To make it, you
nied to use the basie turning tools and tech-
nigues, and a simple lathe trick to paint the
bluck aceent bands. The project, which can .
be finished in a couple of days, is well worth : \ ! \ .
the investment of your shop time. Upon its
completion, you'll see things in a whole

new light. e AT %
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Making The Blank

The turning blank is made by gluing
and clamping two pieces of stock after
a groove is cut down the center of
each piece. This creates the hole for
the pipe and power cord. Start by cut-
ting two pieces of 12/4 stock (2% in.
thick = 20 in. long = 4% in. wide). Use
a dado blade to cut a Y-in.-deep x '%-
in.-wide groove through the center of
the inside face of each piece (Photo 1),

Bore holes for alignment nails, one
at each end, in the waste area of each
workpiece using a ¥u-in.-dia. drill bit.
Use 3-in.-long 10d finishing nails for
alignment. Drive the nails so their
heads stand slightly above the sur-
rounding surface. This will make it
easier to remove them after the glue
has set.

When you clamp each half of the
turning blank together, glue will run
into the hole in the blank's center. If
left there, the glue will harden and
prevent the lamp pipe from being in-
serted. To prevent this, make a % x 4
x 24-in.-long ram cut from serap
wood. Also cut two 3-in.-long filler

blocks for plugging the hole ends. The
blocks it the work to be mounted
on the lathe centers.

Apply glue to both surfaces, then
insert the alignment nails. Leave

1 Use a dado blade In the table saw to
cut the groove In the center of each half
of the turmning blank.

gome of the nailhead exposed so it can
be removed later. Next, use the ram
to clean the glue out of the hole (Fhoto
2). Follow this by gluing in the filler
blocks (Photo 3). When the glue has
set, remove the alignment nails. Next,
square the block so it is 4% in. wide on
each side. Then use the table saw or
band saw to cut 45" chamfers at each
corner in preparation for turning. Also,
cut the excess off the filler blocks,
The next step is to draw the full-
gize profile of lamp by enlarging
the grid on the drawing. Include the
sizing groove marks, and number
them in sequence to avoid confusion.

that has squeezed Into the hole.

3 Tap short fiiler biocks Into the hole in
the center of the blank. Trim the blocks
flush after the glue has set.

Turning The Lamp
The first turning step is to make the
roughing cut to form the cylinder.
Mount the blank between the lathe
centers, and run the lathe at low
speed. Using a gouge, start the rough-
ing cut near one of the blank's ends,
and continue the roughing cut right
off its opposite end. To remove lots of
materi.af quickly, roll the gouge in the
direction of the feed to produce a cut-
ting action. For lighter cutting, hold
the gouge perpendicular to the blank
to produce a scraping action.

ow tape the drawing to the
roughed-out cylinder, and transfer
the locations for the sizing grooves by
marking with a pencil (Photo 4). Next,
remove the drawing and mount it on
4 board positioned behind the lathe
for easy visibility and reference.

Hold an outside caliper against the
drawing, and adjust the caliper to the
diameter. Push a parting tool into the
blank to cut the sizing groove, and
check the groove's depth using the
caliper (Photo 5), The diameter of the
turning is kept about '4 in. oversize at
each groove. The turning will be fin-
ished to exact size later in the turning
process. Widen each groove slightly
when making deep cuts to prevent the
tool from averheating (Photo 6),

& Rough cut the turning blank Into a
cylinder with a gouge, and tape the draw-
Ing to It. Mark sizing-groove locations.

& A parting tool can get quite hot when
cutting deep sizing grooves. Widen these
grooves to avold overheating the tool.

tween the sizing grooves. Once the waste
Is remowved, the tumning Is roughly formed.



8 use the round-nose chisel to dress con-
cave curves. Move the chisel in an arc by
pivoting It against your thumb.

9 The diamond-point chisel forms small-
radlus beads. The convex curves can be
formed with this tool or a skew chisel.

10 Sand concave areas with sandpaper
backed by a flexible pad. Work the strip In
a shoeszhine fashlon on convex areas.

11 Run the lathe at low speed, and use a
foam brush to apply acryllc paint on the
beads. Steady the brush with both hands.
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When all the sizing grooves have
been cut, the contours of the turning
are nearly formed. The basic form
emerges after you remove the waste
between the grooves.

Use the gouge for heavy stock re-
moval (Photo 7), and use the round-
nose chisel to form concave contours
(Photo 8). Pivot the chisel with your
thumb to swing the tool in an arc.
Next, use the diamond-point tool to
form the bead profiles (Photo 9), and
use the skew to cut the large convex
bulb. The bulb can also be shaped by
seraping with the diamond-point chisel.

Cut the 1%-in.-dia. tenon on the

turning's base using the diamond-
point tool, then switch to the skew
chisel to true the tenon sides parallel.

Increase the lathe speed to 2400 to
3000 rpm for sanding. Start with 120-
grit abrasive paper and then work
through 150-, 180- and 220-grit abra-
sive papers. Wrap a strip of sandpa-
per around a flexible pad to work con-
cave curves (Photo 10), Hold the strip
across the turning, shoeshine fashion,
to sand convex curves.

After the turning has been sanded,
paint the beads, which are called ac-
cent bands after they are painted. Use
black water-based acrylic paint, avail-



able at arts and crafts stores, and ap-

ly it with a 1-in.-wide foam brush for
Eeat results. Run the lathe at about
350 rpm, hold the brush steady with

both hands and lightly touch the tip

to the rotating work (Photo 11),
When the paint is completely dry,

apply the clear topcoat finish. We put

on three coats of Deft Semi-Gloss
lacquer. This is a brushing lacquer
which doesn't require sanding be-
tween coats,

Making The Base

Cut both base pieces to size, then use
a %-in.-dia. brad point bit te bore
the lamp cord hole in the edge of the
lower member. Bore this hole before
shaping the edge. Note that the edges
do not form a quarter round but in-
stead form an elliptical shape, They
are created with a thumbnail molding
cutterhead on the table saw. The
workpiece is clamped to a shopmade
tenon jig to make the cut (Photo 12).

Next, bore the pilot holes, serew-
holes and the tenon hole in the upper
and lower base pieces.

Put aside the base while you re-
move the turning from the lathe. Use
the parting tool to cut grooves at each
end of the turning. Be very careful to
avoid cutting completely through the
groove or cutting it to such a small di-
ameter that the workpiece fractures.
When the parting diameter is about %
in., remove the turning from the lathe
and use a small handsaw to finish cut-
ting away the waste.

Finish the lamp body by boring a
Y-in.-dia. hole through the filler plugs.

Now, paint the edge of the upper

'y

12 Shape the elliptical edge on the base
pleces with a moiding cutter in the table
saw or cut the edge on a router table.

base piece, glue the lamp body in
gla-:e. and glue and screw the lower

ase to the upper base (Photo 18).
Finizh the base by applying three
coats of the lacquer finish.

The lamp hardware is available at
home centers, some hardware stores
and from most mail-order woodwork-
ers' supply outlets, A kit of hardware
including lamp pipe, nuts, font (cap),
harp, finial, socket and 8-ft. plugged
cord is available from Armor Prod-

13 Paint the edge black on upper base
plece. Attach lower base to It with glue
and screws, then apply finish to both.

uets, P.0). Box 445, East Northport,
NY 11731. Order Lamp Kit No. 1093,
It costs §11 postpaid.

Next, apply a square of self-stick
felt to the base. This is available
through woodworking catalogs and
hardware stores. Although we
couldn't locate a mail-order source
for the lampshade (shades are easily

d in shipping), it shouldn't be
vmh to find one at a lighting
b,

showroom.

REVIEW

Building Traditional Kitchen Cabinets

® When most people think of “tradi-
tional” woodworking, they are usually
thinking of furniture making. This
book makes clear, however, that
there's a lot of traditional woodwork-
ing to be done with kitchen eabinets,
The beauty of this book is not only
that it can teach you how to build cab-
inets that look appropriate in an old
house, but also that it can teach you a
great deal about kitchen cabinets, in
general, along the way. For that mat-
ter, you can learn quite a bit about
general woodworking from this book.

It starts off with a good discussion
of kitchen design principles and how
to apply these design principles to
your kitchen.

From there, it shows you how to
lay out kitchen cabinets in an empty
space and how to transfer that layout
information to the materials vou will
use to build the cabinets, It's the most
thorough discussion of woodworking
layout we have seen,

The book then explains how to cut

kitehen cabinet face frames and other
components, how to fasten them to-
ether so they form a cabinet and
ow to make and install the doors,
drawers and shelves that go inside
the cabinets.
After the aforementioned is com-
plete, the book comes into the home-
stretch. You see how to neatly in-
stall the cabinets. It doesn't neglect
the fact that these components
have to fit around plumbing and
electrical services, You also see
how to trim the cabinets, how to
finish them and how to build and
ingtall a plastic laminate counter.
The full scope of this review
can't really do this book justice,
sinee the book is so well prepared
and dense with good information.
We can conclude, however, by =ay.
ing that if it left something out, we
don't know what it is.
Building Traditional Kitchen
Cabinets costs $19.95 plus $3 for
shipping from the Taunton Press, 63

5. Main St.,
P.0. Box 5506, Newtown, CT 06470,
or call (800) 888-8286,

—Roy Berendsohn
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Homeowners
Clinic

BY NORMAN BECKER, PE.,
Contributing Editor

Ice Dams
Many homes in the mid-Atlantic re-
gion experience property damage be-
cause of wall leaks resulting from
thick ice in the gutters. I heard that
some new homes have gutter heating
elements. Are they available for exist-
ing homes? ALBERT GONZALEZ
BERKELEY HEIGHTS, NJ

The problem that you refer to is
called an “ice dam.” Because of the
severity of the winter last year in the
Northeast, many homes that never
had roof leakage resulting from ice
dams suffered considerable water
damage. Ice dams begin when a
layer of snow next to the roof melts.
When this water freezes, a dam is
created that causes further melted
snow to accumulate in a pool.
Pitched roofs are designed to shed
water, not to protect against stand-
ing waler. As the melted snow accu-
mulates, the water backs up under
the shingles and leaks into the house.

A fairly commaon practice for avoid-
ing tce dam problems ts to have the
snow removed from the roaf. In some
areas, roofers do this work. Although
this is a recurring expense, it may be
preferable to annually repairing in-
terior drywall and painting.

Another method is to use electrical
heating tapes along the eaves, val-
leys, gutters and downspouts. This
may not solve the problem complete-
ly. However, it is somewhat effective,
The heating tapes (also known as
de-icing cable) reduce the ice dam
buildup by creating heated channels
that allow water fo drain into gut-
ters and downspouts.

Twe companies that manufacture
roof de-icing cables are: Easy Heal
Inc., 10 Executive Dr., Farmington,
CT 06032, (800) 523-7636, and Ray-
chem Corp. (see the next question).
You can contact these companies for
information on heating tapes and
the name of your nearest distributor.

One method used when houses are
built, or when they are reroofed, is
to install Grace Ice and Water Shield
along the lower roof edges. This isa
rubberized polyethylene membrane
with an adhesive backing. It is in-
stalled from the edge of the roof deck
to at least 2 ft. inside the wall line of
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Ice dams often lead to roof leaks. The lce may actually push up the edge of the shingles.
allowing melted water to enter, or It may enter under curled and cupped shingles.

the building. To find a distributor of
Grace Ice and Water Shield, contact:
Grace Construction Products Co,, 62
Whittemore Ave., Cambridge, MA
02140; (800) 472-2365.

Frozen Sewer Line
Our sewer line, from the house to the
1250-gallon septic tank, froze. We had
the tank pumped, and the sewer line
opened using steam. But it closed up
again. To prevent freezing in the fu-
ture, can the pipe be dug up and
wrapped with heating coil and in some
way be insulated?
ANONYMOUS
8T. CLOUD, MN

Wrapping the sewer pipe with heat
tape and then covering it with a
Jacketed insulation is an effective
way to prevent an ice buildup that
clogs the interior of the sewer pipe.
The Raychem Corp., 300 Constitu-
tion Dr., Menlo Park, CA 94025, has
a number of different types of heat
tapes. The company has different
tapes for wet and dry conditions and
for metal and plastic pipe.

The people at Raychem told me

you should use their XL-Trace Sys-
tem. Call the company at (800) 542-
8936 for design information or the
name of the nearest supply house. In
order to determine the number a{
coils per fool of pipe, and the le
of heat tape needed, you need to
know the pipe length, its diameter
and the approximate temperature o
which the pipe will be subjected.

Paint Tile
Is it possible to paint ceramie tile that
is used in a bathtub/shower area? We
recently installed new flooring, sink
top and vanity in our bathroom and
now the orchid tile (circa 1960s) looks
terrible, MYHA K. MATTHEW
MONTOURSVILLE, PA

I'm sorry to tell you that there is no
way to permanently change the color
of tiles by painting them, especially
tiles located in a bath area. An
paint will form a reasonable ﬁnd
with the glazed surface. However,
after repeated cleaning, which is
usually necessary to remove mildew
and soap scum, the surface will be-
gin to wear or peel.
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GFCI Vs. Circuit Breaker
Our house is conventionally wired
with 3-wire Romex, a 200-amp service
panel and eireuit breakers. Over the
last 28 years, there have been some
electrical modifications to the house.
There is a duplex outlet serving a
washing machine (a possible lethal
shock hazard) that apparently is not
protected by a circuit breaker—at
least with every breaker switched

JOURNAL

OFF this outlet is still energized. The
wiring of the duplex outlet itself is
correct: a black wire, white and
ground are present, but somehow it is
not connected to a cireuit breaker.
If I replace the present outlet with
a Ground Fault Circuit Interrupter
(GFCI), will this give the outlet the
same or better protection as a eircuit
breaker? E.A. CORFAR
ST. PETERSBURG, FL

Q: How Can A Mattress Be Both
Soft And Firm At The Same Time?

A + When it's the # Studies prove our
Select Comfort® exclusive air design
air sleep system. supports your spine
Thar's because our more evenly than
unique patented metal coil martresses
Select Comfort air or waterbeds. And be-
sleep system supports cause Sclact Comfort
your entire body on has no springs to wear
a cushion of air that out and sag, we can
gives you the firmness offer you one of the
you want at the push longest warranties in
of a button. the bedding industry
—20 years.
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mattress can each be made
firmer or softer, so you
each get the exact
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need.

Marttres with
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Firmnes Control,

The Only 1

you can sleep on it for three months
before you decide. For more information,
call toll-free or return the coupon below.
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A GFCI outlet and a circuit breaker
serve different functions and are
mutually exclusive. The only thing
these devices have in common is that
when they trip, they open the circuit.
The GFCI’s function is to prevent
a fatal electric shock. It will trip
(open the circuit) in a fraction of a
second when there is an imbalance
in the current between the “hot” and
“neutral” lines that is as small as
5 milliamps.

The function of a circuit breaker
is to provide over-current protection
and thereby prevent a fire. The typi-
cal appliance circuit will trip when
the current exceeds 20 amps. How-
ever, if there is no imbalance in the
circuit, an excessive current will not
trip the GFCI circuit.

A little knowledge can be a dan-
gerous thing, as demonstrated by the
person who modified your electrical
system. All electrical appliances
must have over-current profection,
and the lack of it is a definite fire
hazard

Installing a GFCI outlet for your
washing machine for shock protec-
tion is worthwhile. However, some
GFCls might trip every time the mo-
tor is activated. To prevent this type
of nuisance tripping, the Leviton
Manufacturing Co. indicated that
you should get the Hospital Grade
GFCI outlet rather than the regular
commercial grade. The catalog
number of this part is 6598-HG, and
it's available at electrical supply
stores.

Damaged Thermopane
Is there any way an insulated glass
window can be repaired when the seal

has broken, and moisture has gotten
in between the panes? I'd like to re-
pair it rather than replace the entire
window. ROSE A. PREY

OGLESBY, IL

This is a ﬁ'B?HEﬂH_}' asked question.
Unfortunately, the problem cannot
be corrected by the homeowner. In
many cases, not only is there mois-
ture between the panes, but there is
also a discoloration that obstructs
visibility through the pane. Even
with this condition, the window will
still serve an energy-saving func-
tion. It is more effective than a sin-
gle-glazed window and is probably
comparable to a storm window.,

Servll:e Tl;u

Water Heater Timer
Installing a timer on your electrie
water heater can cut your utility bill
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by preventing the appliance from
heating water when there is no de-
mand for it.

To understand this, some back-
ground is helpful. Whether or not a
water heater can supply an adequate
amount of hot water will depend on
both the capacity of the heater and
the amount of hot water generated in
one hour, known as the recovery rate.
An electric water heater has a low re-
covery rate, generally on the order of
18 gallons per hour. As a result, in or-
der to supply adequate hot water, the
tank eapacity is usually a minimum
of 52 gallons and often can be as large
as 80 gallons.

On the other hand, an oil-fired wa-
ter heater can supply a comparable
amount of hot water with a 30-gallon-
tank. These appliances have a high
recovery rate, often on the order of
B0 to 120 gallons per hour.

Homeowners who have electric wa-
ter heaters can save energy and mon-
ey by installing a timer that turns the
water heater off during periods when
hot water is not needed. The water
heater will heat the water during the
times of day when it is needed, such as
for morning showers and evening
dishes. The timer prevents energy
from being wasted on storing a large
quantity of hot water, Thus it helps the
water heater match supply to demand,

A study conducted by the Illinois
Institute of Technology showed that
this approach can reduce the cost of
heating water by 26%. Electric water
heaters are among a household's
biggest electricity users. In many
cases, the timer could pay for itself in
less than one year.

We know of two companies that
make electric water heater timers,
though there are almost certainly
others. They are: Intermatic Ine.,
Intermatic Plaza, Spring Grove, IL
60081, and First Alert, 780 McClure
Rd., Aurora, IL 60504.

Intermatic’s residential electric wa-
ter heater timers cost about $25. They
are sold at hardware stores, home
centers and electrical supply houses.
First Alert's digital timer costs about
$35 at home centers.

Gas Heat Roundup

If winter weather has convinced yvou
that it's time to replace your old nat-
ural-gas furnace or boiler, send a note
to the American Gas Association and
ask for: “Buyer's Guide: Efficient Gas
Space Heating Equipment.” This ex-
cellent booklet is a summary of mod-
ern gas-heating appliances, It dis-
tusses high-efficiency furnaces and
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combination water heater/space heat-
ing systems. It also provides work-
sheets to calculate the payback period
when you buy a furnace.

The AGA also recommends that
you hire a qualified contractor or au-
thorize your utility company to check
your heating system once a year.

However, you can do the following
yourself:

1. Remove dust or lint from vents

and registers.

2, Clean or replace the air filter.

3. Visually inspect your furnace flue
for cracks, gaps, condensation and
rust.

4. Check that the burner is firing with
a bright blue flame. A yvellow or or-
ange flame can be a sign of incomplete
ecombustion.

5. Oil the blower and pump motors
that require it (not all do).

o 9" (R:30) Insulotion for BIG Energy Sevings
& Unmaiched Protection from High Wind, Fire,
Termifes, Heavy Snows ond Earthquokes
o Americor-Mode Steel (over 66% Recyded)

# 100 Standard Models or Custom Designs

or Creep, Floors that won't Creak or Groon
+ Open, Clearspon Interiors and much more

o Homes n 50 States, 29 Countres
« Simpl, Bolt-Together Construction
« Low, Refundable Investment
 No Experience Necessary with
Handson Construction Training

+ Straight Walls, Framing that won't Warp, Rot

DISTRIBUTORS WANTED

# loin the 19-Yeor Industry Leader SR S5

Call Today to Order a FREE Info Packet or o 59.95 VIDEO:

o

STEEL HOMES

Our Steel Fromed Homes offer Losting Volue with:
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Call 1-800-TRI-STEEL

1-800-A74-TH33 (8171 497-7070 Fax (B17) 497-7497

Structures, Inc.
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For the pamphlet, send a stamped,
gelf-addressed, business-gsize enve-
lope to: American Gas Assn., 1515
Wilson Blvd., Arlington, VA 22209,
Attn: Consumer Information Dept.

The National Propane Gas Associa-
tion also recommends that you have
your propane system checked once a
year by a service technician. It refers
to this as a Gas Check. The associa-
tion offers a free pamphlet explaining
what the technician checks for and an-
other pamphlet that pitches the ad-
vantages of propane heat. Both are
available by calling (800) 45674272 or
writing: NPGA, 1600 Eisenhower Ln.,
Suite 100, Lisle, IL 60532.

Regarding winter rigors, the asso-
ciation says you should do the follow-
ing to keep your propane gas tank and
appurtenances trouble free:

L. If your area gets a lot of snow, use a
o e s oo T o veia .
to snow and ice e T,
relief and fill valves. Systems with
more than one regulator should be
checked to make sure that the ex-
Eaued regulator vent faces down to
eep out moisture.
2. If the system is not covered by a
dome, carefully brush snow from the
tank, piping and valves.
3. Check regulator vents to be
sure they are free of condensation.
Frozen condensation can block the
vent and cause the regulator to mal-
function. If you find the vel?t clogged,
contact your propane supplier.
4. C]EII.I'F:DUW ina aiﬂfL-Eaﬁiiuﬂ around
intake and exhaust vents for any
propane-fired appliance, such as a
furnace, water heater or clothes dry-
er. This prevents high winds from
funneling into the vents. Check that
the vents are clear of snow and ice.

As for space heaters, the NPGA

recommends the following:
1. Schedule a yearly checkup by a
qualified service technician. The tech-
nician should clean the control com-
partment, burner and circulating air

passageways.

2. Maintain adequate clearances
around the appli . A space heater
should have a 6- to 12-in. air space on
both sides, 4 to 12 in. of space above
and at least a 36-in. space in front.

3. If the heater is in the garage, it
should be mounted where it won't be
backed into or hit accidentally with a
car door. —RB.

DO YOU HAVE A HOME-MAINTENANCE
OR REPAIR PROBLEMT
Just ask Norman u&uu.smqumm ‘?

Homeoumers Clinic, Mecharucs, ‘
57th Si., New York, 10019, While letters
cannod be anneered teliidually, of gen-
el interest will be discussed in the column

A

Humidifier

® Humidiflers sither use one of
several types of water pads, or
they use other methods lo create
water vapor (ultrasonic waves, heat

APPLIANCE
CARE TIP

dust out of the motor.

colls that produce steam, or a spinning impeller).

The most popular types of humidifiers are those that use a water pad. The
pad may be stationary—a wick—aor it may rotate through a water reservoir. Ro-
tating-pad humidifiers require the most maintenance because they have the
maost moving parts, but the procedures here apply to humidifiers generally.

A common problem with rotating-pad humidifiers is that dust collects on
and around the motor. You need to clean oul the motor once a year using a
vacuum cleaner or a shop vacuum with a crevice attachment. Vacuum the

Also, if oil ports are visibleon |
the motor, you can add two to
three drops of Three-in-One ail.
Be sure to use the oil in the
blue-and-white can. The type |
in the red-and-white can is | -
used for sewing machines, |
clocks and fishing reels. MNext,
check the bells and pulleys

worn. Next, clean or replace
the air filter,

Finally, it the water pad is
clogged with mineral deposits,
it should be . Also use
humidifier water treatment.
This is sold in bottles at small-

Frey |

and replace any part that looks |- -

appliance repair shops. '::-_;:':
—Sterling
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REVIEW

Appliance
Rqr:air Book

® This appliance repair book does some-
thing that faw books of its kind do: It
zeroes in on identifying a problem and fix-
ing it. It doasn't give you background on
how works or the line paints of
appliance repair. It assumes you have a
working knowledge ol elactricity and that
you aren't interastad in becoming an appli-
ance repair technician.

It approaches repair jobs this way:
Homeowners wanl to know quickly
whathar a repair is within their means or
whather to call a technician. Because ol
this, the book examines only basic prob-
lems and basic repairs. You can lest quick-
ly for this stuff, and if it looks like a complex
repair, you can call a technician.

Tha book covers water heaters, wash-
ars, dryars, ref rs, ice makers, dish-
washers and alectric rangas. If thal sounds
like a lot to cover in a 130-page book, it is,
Still, it successtully plays the odds that, giv-
on the similarities among appliances, you'll
ba able to do the job armed with some briel
diagnostic and repalr information. Even if it

won't enable you to do every rapair job,
you should be able to handle many, and
because it costs only about $11, the book
will pay for itself with the first repair.

The book's diag-
nostic and repair pro-
cedures are shown
in black-and-white
drawings with im-
paortant parts pic-
tured in aguama-
rine blue. Each
repair s divided
into diagnostic
procedures for
ane or more mal-
functions, fol-
lowed by ex- b
planatory text on %
how to replace the
par. To make the repair process as easy
as possible, the drawings are large, and
the book has a lay-flat binding, so it will
stay open when you press it flat, allowing
you 1o glance at the book as you go. No
book can make appliance repair fun, but at
least this one makes i easier.

The All Thumbs Guide To Rapairing
Major Home Appliances is sold at book-
stores or through McGraw-Hill, Blue Ridge
Summil, PA 17284, Attn: Customar Ser-
vice, or call (B00) B22-8158,

—Hoy Barendsohn
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Be a high-paid computer
serl\;glhoeptaechnicign

Train With NRI — America’s #1 Ghoice in Computer Training

Only NRI gets you inside a powerful
486DX2/66 MHz Intel-based computer
system you keep-giving you the
hands-on experience you need fo
work with, troubleshoot, and repair
today’s most widely used computer
systems. There’s no more affordable
way to start a money-making career,
even a business of your own, as a
computer service technician.

Rely on the
original -- NRI
Over a decade ago, NRI =
ploneered at-home tralning ==

NEW! YOU GET EVERYTHING YOU
486DX2/66 MMz NEED FOR SUCCESS
Multimedia PC and By
Windows 95

in computer
servicing. Today,
NRI offers the
only computer
servicing course
with real-world
experiments
using state-of-the-art T2 ' -4 AR .
computer equipment : _— Rk
e p;l'ess;mai :;ﬁﬂc “.‘“_’i‘,., “ computers before, NRI's interactive training | ekl W software w
.m“;:; :ii:h all u: M mﬁitns;:ru;urt-a?tir builds such a solid foundation of know-how | es, even f ter s 5¢ m
technology gives you practical skills and ?n; pmltft experience that tomorrow's | mamipisoovERYLAS
; jobs can be yours. . T P S
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NEW TOOLS
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Problem Solvers

Today’s tools aim at greater utility through
design innovation and refinement.

BY THOMAS KLEMNCK, Associate Home Improvement Editor

uare Deal

When almost square isn't good enough, Bridge City Tool Works has the
answer. The new AS-3 (3-in. blade, $52) and AS-14 (14-in. blade, $129) try
squares combine factory-calibrated .001-in. accuracy and superb craftsmanship
with a patent-pending adjustability feature—you can easily recalibrate the
tools with an Allen wrench. In addition, the blades are graduated for accurate
measurement from the inside and the outside of the handle. Both squares are
available directly from the manufacturer. For more information, write Bridge
City Tool Works Inc., 1104 N.E. 28th Ave,, Portland, OR 97232,
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Measuring By Laser

The Disto handheld laser meter brings new
levels of accuracy and convenience to rou-
tine measuring and space calculations, The
laser beam can be visually targeted to
measure distanees up to 100 ft. with an
accuracy of ' in. at maximum distance,

In addition to linear measurement, this
digital-display tool handles addition and
subtraction and even calculates areas and
volumes. With a suggested retail price of
31400, Disto isn't exactly aimed at the
homeowner's market. However, it's ideal
for medium-seale applications in the build-
ing trades. It's sold by laser-equipment
dealers and by industrial suppliers. Contact
Sonin Ine., Milltown Office Park, Suite
B201, Route 22, Brewster, NY 10509,

Shock Treatment

Not every improvement is electronic
or expensive. The Vaughan Steel
Eagle hammer's claim to fame is a
rubber/hickory Shock-Blok that fits
in the head. The manufacturer ¢laims
it helps to keep shock waves from
reaching the handle. The integral steel
handle is air cushioned for further
vibration damping. The Steel Eagle
costs about $20 at home centers and
hardware stores. Contact Vaughan
& Bushnell Manufacturing Co., P.O.
Box 39, Hebron, 1L 60034,

Stationary Router

Pin routers have long been favorites
in professional woodworking shops,
Now Delta offers a version to meet
more modest requirements. Model
No. 43-156 features a 3-hp motor
—mounted under a 24 x 36-in. table—
that drives both %- or 'e-in. collets,
The arm has a 20-in. throat capacity.
Three double-end guide pins supply
8ix pin diameters ranging from 4 to Y
in. Guide pin travel is 1 in., and cutter
travel is 2'% in. A foot pedal controls
both cutter and guide pin travel. The
Delta pin router is available through
woodworking tool distributors and
costs about $1600, Contact Delta
International Machinery Corp., 246
Alpha Dr., Pittsburgh, PA 15238,




Lifesaver Ratchet

The O-Ratchet bypasses the need for deep
sockets by incorporating a hole in the ratchet
handle head. To make it work, the system uses
hollow hex-drive sockets instead of the square-
drive type. A metric and English set with an
adapter for square-drive sockets, hollow exten-
sion and spark plug inserts costs about 370.
Smaller sets are available. The O-Ratchet is
gold at all Sears stores and selected hardware
stores. Write to O-Ratchet Ine., 512 W. Hick-
ory, Suite 100, Denton, TX T6201.

Hot Off The Press
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Two From Makita

If you've been watching the plate joiner market and
found yourself wondering when Makita would jump on
the bandwagon, well, wait no longer. The new model
Na. 3901 (about $240) has all the bells and whistles, in-
cluding six slot-depth settings, 0° to 90° fence, rack-and-
pinion adjustment and dust collection. It
iz powered by a 5.6-amp motor and
ﬁ":l[l]!'l‘.‘i an easy-open COver 'Ff]l'

quick blade changing.

For something completely
different, Ma-
kita has intro-
duced a Back-
pack Dust Col-
leetor, model
4205 (about
$480). Designed
to work with
sanders, ham-
mer drills and
other types of
power tools, this 42.2-cu.-

ft.-per-minute, 6.4-pound vac goes
where you go for more convenient opera-
tion. Both tools are available at tool out-
lets. Contact Makita U.S.A. Ine,, 14930
Northam St., La Mirada, CA 90638.

Still in development at press time, Zircon's radar scanners bring defense tech-
nology to homes and job sites around the country. Designed to detect ohjects

hidden in a range of materi-
als, applications include
identifying mechanical
systems within walls,
Y| obstacles embedded in
concrete and mechan-
| ical systems below
roads. Zircon plans
to offer a concrete
scanner early this
year and a wall scanner
later in the year, Both mod-
els detect radar echoes and
feature LCDs and depth in-
dicators. Although pricing
hasn't been set, low-end
models will be available for

| about $100. Contact Zircon
&1 Corp., 1580 Dell Ave.,
| Campbell, CA 95008,

Corner CIll'I'IP

The task of clamping picture frames
square is simplified with the Clamp
Mate from Adjustable Clamp Co. It's
comprised of four extruded alumi-
num rails and four heavy-duty plastic
jaws. The unit ean handle work from
5 = 7 in. to 26 x 30 in. in size, and it
folds up for easy storage. The Clamp
Mate (model 88094) costs about $26.
For more information, write to Ad-
justable Clamp Co., 417 N. Ashland
Ave., Chicago, IL 60622.

Affordable

Detail Sander

One of the latest hot tools is the trian-
gular-pad detail sander. Skil's model
7200 features a 0.5-amp motor and
two speeds of 3000 opm (orbits per
minute) and

13,000 opm. It uses hook-
and-loop sanding sheets, and
the sanding pad is rotatable
for maximum abrasive life.

This 2-pound power tool also has
a dust-collection port for attaching
a shop vacuum, The Skil model 7200
Corner/Detail Sander is available at
home centers, hardware stores and
other power tool outlets, and it has
a suggested retail price of $68. For
more information, write to S-B Power
Tool Co., 4300 W. Peterson Ave,,
Chicago, IL 60646,



Power Carvin

For those who thought carving was
one of the last vestiges of hand-tool
woodworking, Ryobi now offers its
new madel DC500 Detail Carver. We
tried this tool and found that it re-
places muscle work with effortless
stock removal.

The tool comes with five carving-
type bits. A compact 40-watt motor
drives a bit—in an oscillating back-
and-forth motion—at two speeds:
10,400 and 12,500 strokes per minute.
The higher speed is for rapid stock re-
moval, and both speeds operate very
smoothly. The Ryobi Detail Carver
costs about $70 and is available at
home centers. Contact Hyobi America
Corp., 5201 Pearman Dairy Rd.,
Anderson, SC 29625.

Neat Cutter

Vermont American's CleanCutter re-
duces the hassle of cutting thick insu-
lation. It features twin spring-steel
runners and a knife that takes utility-
knife blades. The runners compress
the insulation while it's being cut. This
not only makes the work easier, it re-
duces airborne fibers and does a bet-
ter job on paper-backed batts. Avail-
able at hardware stores and home
centers, the CleanCutter costs about
$20, For more information, write to
Vermont American, P.0O. Box 340,
Lincolnton, NC 28093,

JOURNAL

Milwaukee Duet
Milwaukee elaims its new 12-volt cord-
less hammer drill iz the most powerful
tool of its kind. It features a 1.7-amp-
hour battery pack that drives the bit
at 0 to 1600 rpm and 0 to 3200 bpm
(blows per minute). The motor has re-
placeable brushes, and the tool comes §
with a keyless chuck. As model (M21-1,

it's .n.ul 1|:rh* with a battery
pack and charger, and it costs
about 3220,

The 16-amp model 6494 10-
in. compound miter saw han-
dles bevel cutting from -3° to
50" and miter cuts between
517 left and 59° right. It boasts
a hase extension on the left for
additional work support, and
the fence can be reversed to

; sl provide clearance for beveling
oFr maximum uuppnn during 90" eumng The miter adjustment has positive
gtops at the most common angles and a detent override for locking
at in-between angles. The model 6494 compound miter
saw costs about $550 at tool dealers. Contact Mil-
waukee Electric Tool Corp., 13135 W. Lisbon
Rd., Brookfield, W1 53005.

Up Against The Wall

If a bulky motor housing keeps you from
power-driving screws and threaded fasteners
in tight corners, you'll appreciate the cordless
EY 6T80CQK Corner Master from Panasonie (about $370), The
business end of the tool features an 8-position pivoting head that
keeps an offset bit holder nearly flush with the tool housing.
With this design, you can drive a screw or bore a hole as
close as %s in. to an adjacent wall. The 9.6-volt Corner
Master also features a 15-minute recharge, electric brake,
22-stage clutch, variable speed and a Y4-in.-hex quick-
connect chuck., For more information, write to Matsushita
Home and Commercial Products Co., Appliance Products
Div., 1 Panasonic Way, Secaucus, N.J 07054,

Clamping With Air Pressure
Instead of using cumbersome clamps and cauls for your next veneering
pnum‘l vou might congider a more high-end d;:pruach The Vacu-Press
- utilizes a heavy-
duty 54 x 54-in.
vinyl bag and pump
to apply 1700
! pounds of uniform
pressure, It's es-
pecially useful on
curved substrates.
The Vacu-Press
costs about 3325
from The Wood-
workers  Store,
21801 Industrial
Blvd,, Rogers, MN
a4, b2 ]
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CAR CLINIC

BY MIKE ALLEN.,
Associate Automotive Editor

Yield Sign Ahead
I just redid the cylinder head on my
old beater. When I went to the manu-
al to look up the eylinder head-stud
torque, it called for a really low torque
rating, and a degree rating. I had no
idea what that meant, so %just used
the torque specs averaged from some
other engines I've rebuilt. Half of the
studs broke while I was tightening
them. What gives? JOHN SMALL
KANKAKEE, 1L

Your engine, and many modern en-
gines, uses what's called a torque-
to-yield fastener. First off, you
shouldn't reuse these fasteners. They
should be replaced. Some manufac-
turers say they can be reused once,
but unless you are certain they have
never been loosened and retightened,
don't reuse them at all.

Why replace them? Normally, we
tighten a nut, bolt or stud enough to
prestress the fastener to some prede-
termined value. The best way to de-
termine that value is to measure the
amount (microscopic amount, at
that) that the length of the stud in-
creases as it's tightened. But it's im-
possible to do that in the field. So
we've traditionally approximated
the amount by measuring how hard
it is to turn the nut. Modern engines
ask more of gaskets and sealing sur-
foces, because they usually have an
aluminum head and an iron block
with different expansion rates. So
the head studs are made to stretch
slightly, to just below the point
where they yield permanently.

Old-fashioned torqueing isn't ac-
curate enough, as the surface finish
of the nut and washer, as well as the
amount and type of lubrication on
the washer and threads, is too incon-
sistent, And with the bolt stretched
within a few percent of its yield
point, sometimes just tight enough
is really just a little too tight.

So now you'll see specifications
for torque plus angle. Tighten the
fastener to a predetermined number

of ft.-lb. torque, a relatively low
number at that. Then add another
90" (or whatever is called for) of ro-
tation, The stud will stretch a fixed
amount determined by the pitch of
the thread.

The inexpensive angle gauge I've
illustrated here (from Fel-Pro, a
gasket manufacturer) makes that
easier, although it's possible to do
an accurate job without it. To use
the angle gauge, pretorque all the
nuts with your torque wrench. The
gauge goes on a short extension
between the socket and the ratchet.
Rotate the outer scale until it reads
zero, then hold it stationary with
the same hand. Then, in one mo-

Pt ILLLATTIRA IO Y COC LARNEY

tion, turn the
ratchet until the inner scale reads
the number of degrees desired.

Sludge

I have 46,000 miles on a 1976 Eldo-
rado that's been sitting for several
years. Every couple of weeks I start it
up and let it run for 10 minutes to
charge the battery. It starts and runs
fine every time.

A couple of weeks ago [ decided to
drive it around, so I changed the oil
and filter. After | started the engine
the oil light came on, and it stayed on
for a minute or two. I shut off the en-
gine and let it sit for 10 minutes. [
restarted it, but the light gtayed on,



and after a minute or so the hydraulic
liftere started to clatter, An Arresting Development
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back up. You might pull one of the
connecting rod caps while the pan is
off to look for scoring. At any rate,
change the oil again after 100 miles
or so, and again in 1000 miles.

Slippery Problem
I'mgetting very confused about syn-
thetie motor oils. Now they make
blended oils, which is more confusing
as to which one I should use, My
dealer said that the warranty on my
Ranger would be void if I used syn-
thetic oils. Why do they make these
oils? GARY BENKELMAN
HAMBURG, NY

In The Beginning, there were con-
ventional mineral-based oils. Then
there were high-priced synthetics,
most of which promised very extend-
ed oil drain intervals. Synthetics are
superior otls—but the truth is, most
people don't need a better oil. Oil is
contaminated by atmospheric dust,
wear particles from the inside of the
engine, carbon, unburned fuel, wa-
ter and acids from the combustion
chamber. These contaminants need
ta be removed, and the best way to do
that is to change the oil. I've never
recommended extended oil drain in-
tervals for this reason.

1 do recommend synthetics for hot
and cold climates, because the oil is
more stable thermally, They are also
good for racing, towing and other se-

SERVICE TIPS

® Does your 1993-94 GM J-Car
(Cavalier or Sunbird) make a
clunking noise as you start away
from a traffic light? There's a re-
vised right rear engine mount.

® Many 1981-94 GM cars with
Hydra-matic 4T60-E transaxles
may experience harsh upshifting
caused either by a loose or missing
accumulator bushing or by metal
shavings in the accumulator valve.

® Some late-model Mazda 626s
have been reported 1o have noisy
hydraulic lifters when deliveraed.
This is caused by the sealant used
for the oil pan dissolving in the
crankcase oil and gumming them
up. The fix is to change the oil and
filter, and then run the engine at
fast idle (2500 rpm) for 10 minutes
to flush out the old oil.

® if your Mercedes-Benz has a
problem blowing the Acc fuse
when the air conditioner, heated
side mirrors and heated windshield
washer nozzles are on concurrent-
ly, it's no wonder. M-B says it's
okay to replace the 15-amp fuse

vere service—uwith oil changes.

I admit that at fo $5 a quart,
the templation to leave a synthetic in
a little longer is strong. There's the
niche for synthetic blends, which
cost more than mineral oils but not
as much as pure synthetics. The
manufacturers claim most of the
benefits of a pure synthetic at about
half the cost. And in spite of what
your mechanic tells you, any oil that
meets the manufacturer's require-

menis (currently American Petroleum
Institute SH grade for passenger
cars) meets any warranty require-
ments. That includes synthetics or
blends if they carry the SH grade
and the starburst symbol. ™

DO YOU HAVE A CAR PROBLEM?
oJunt ask Mike about it. Maal son o Car
i cn, 224 W, 5Tth St

{E"u;'m. Mechanics, ..m
IWIE.MM?mw
connol be anmpered indi r-c‘dﬁﬁm-
ernl inderesd will be discussed in the column,

with a 20-amp job.

When you take a close look at
WIX Air Filters” superior media, it's no
waonder other filters don’t match up.
The non-phenolic pleated cellulose
traps particles so small, filtering
efficiency is nearly 100%.



NEW PRODUCTS

IMPROVE
YOUR CAR

Long-Life

There's an old adage in the car bat-
tery business: Summer kills batteries,
winter merely buries them. Heat and
vibration cause the water in battery
acid to evaporate and the plates to
corrode and disintegrate. Sears' new
maintenance-free DieHard batteries
—DieHard Gold, Silver and Heat-
Handler line—use an enhanced lead-
caleium alloy in the battery plates
to significantly reduce corrosion and
water loss. Redesigned internal con-
struction increases resistance to vi-
bration. The new batteries, available
at all Sears Automotive Centers, car-
ry a T-year warranty and are priced
the same as the previous DieHards.

- et
Gripping Clamp
You know what happens when things
that are supposed to loosen don’t.
Your blood pressure rises, you look
for the biggest pair of pliers you can
find and wind up seratching and goug-
ing whatever you're trying to loosen.
The Boa-Constrictor is a universal
opening and fastening elamp that
will loosen and tighten anything from
jar caps to oil filters, pipes, hoses and
any odd fittings. The clamp will not
seratch chrome or polished surfaces.
Boa-Constrictor sells for £9.95, and is
available at auto parts stores. Write
Progress Products, 86562
W. Progress Dr., Lit

tleton, CO 80123,
or ecall (303)
973-1011.

Personal low

With the Farmer's Almanac foreeasting an even more brutal winter this year
than last, consider this lightweight, easy-mounting and easy-detaching snow-
plow a necessity. Made for light trucks, sport/utility vehicles and vans, the
Snow Bear uses hidden mounting brackets that bolt to your vehicle with no
cutting or welding, The blade sits on a roller dolly, making it easy to position
the plow for mounting on the brackets. A remote-control electric winch lift sim-
plifies operation. The snowplow costs $1198, and is available from Snow Bear
Products Inc., 32 Ward Rd., North Tonawanda, NY 14120; (800) 337-2327.

Retrofit Airbag

Nobody questions the effective-
ness and safety value of airbags
anymore. However, until now, if
your vehicle didn't come from
the factory with an airbag,
there was no way to get one.

all that by offering the SRS-40
retrofit airbag system, which ineludes
sensors, a replacement steering
wheel and the airbag. Application is
vehicle specific, and the system .

should be installed by a professional. The SRS-40 system costs $695, installed.
For information on vehieles and loeation of authorized installers, contact Breed
Technologies Inc., P.O. Box 95023, Lakeland, FL 33804; (800) 247-6601.

Fuel Cutoff Switch
Cars may be safer than ever in a crash situation, but fuel spraying from rup-
tured pressurized fuel lines still poses a real risk of fire, during and after the
crash. While some car manufac-
turers now incorporate an inertia
switch to automatically eut off
the fuel pump in a crash, many
vehicles still do not have this pro-
tection. However, you may now
be able to protect your car from
this danger thanks to the FIS
Fuel Pump Cutoff Switch, which
can be mounted in any vehicle
that has an electrie fuel pump.
Fasily installed, the switeh costs
569.95, and is available at major
auto parts stores. Contact Fore-
cast Trading Corp., 2760 N.W. |
fi3rd Ct., Fort Lauderdale, FL
33300; (305) 979-1120. ™
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SATURDAY MECHANIC

SMOOTHING OUT ROUGH IDLE

BY PAUL WEISSLER

® You've just handed a young man
wearing a paper clown hat your last
few coins in exchange for a cup of
steaming coffee, which now resides in
the cup holder on your dash. You take
this opportunity to play that Grateful
Dead bootleg cassette tape you found
under the seat while bobbing for
quarters. Just as you near the tape
player, your coffee—shaken to a cap-
puecino-like froth by the vibration of
your violent, roughly idling engine—
finally overflows and drips brown,
slimy fluid over the Meadowlands
concert and your leg. Bummer, man,

When your engine is suffering from
rough idle, you may be ready to blame
it on the electronics—and you may be
right. However, rough idle is a prob-
lem that's as old as the automobile en-
gine itself, and although there are
many high-tech causes today, there

are many low-tech reasons, like
water-logged gasoline. Regardless of
the cause of the rough idle, you may
be able to trace and correct it with
test equipment no more sophisticated
than a liquid spray bottle, a piece of
heater hose and a pair of sharp eyes.

We don't mean that's all you need.
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A good compression gauge (the type
with a hose so you can get readings in
tight quarters) certainly is helpful, but
that already have been in the
Saturday mechanic's toolbox for a long
time. A scan tester to read trouble
mdmalani?v&lﬂua;lg. althmtghm ﬁm
get most of the codes with a

wire, clip or a low-cost code mﬁ
sold for $20 to $50 in auto parts stores.
A high-impedance (10 megohm or
higher) digital multimeter, an assort-
ment of jumper leads and a computer-
safe test light—all modest investments
—complete the list of essentials.
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What's the problem?

One more essential, naturally, is an
understanding of what constitutes
rough idle. It could be from one cylin-
der misfiring or from misfiring in all
eylinders. It could be the engine shak-
ing because of a mechanical problem,

Start by l;rym.p;' to iden where
the problem is. It's likely to
ther the ignition system or the fue]
system, or it may be a mechanical or
electronic problem. Your first step is
determining exactly which area is the
culprit. And unless you own one of the
few 1994 or 1995 models with the so-
phisticated OBD-I1 diagnostics that
can actually tell you which is the mis-
firing cylinder by setting a trouble
code, it's your diagnostic problem.

First, take notice of the rough-idle
conditions. If the idle is always rough,
begin by checking for a computer
trouble code, whether the CHECK EN-
GINE light is coming on or not. (Re-
member that some problems don't
turn on the light.) If i a trouble
code, you should follow the diagnostic
trouble tree in the service manual,
which should be based on testing with
a high-impedance volt-ohmmeter.

If rough idle occurs only after cold
start and during warmup, it's likely
to be fuel-s , s engine
computers begin to compensate for
incorrect fuel mixture once the en-
gine is warm. However, the term
“fuel-system related” covers a lot of
ground, as you'll see.

‘With the hood up, sniff around the
engine, and if there’s a gas odor, keep
that in mind. Look for a leak at the
fuel-line connections. Disconnect the
vacuum hose from the fuel-injection
g‘esa regulator and see if there's

| inside, indmn.t;mg a dia Ehrngm
leak in the regulator, which would
have to be replaced.

Positive crankease ventilation
(PCV) and the fuel vapor-charcoal
canister system are two problem
areas where there's a lot of fuel vapor,
which could upset idle during moder-
ate ambient temperatures. Whenever
there is reason to suspect a rich mix-
ture as a cause, you can temporarily
“foree” the mixture lean by discon-
necting a vacuum hose and seeing if
the idle gets any better.

Pull the PCV valve out of its grom-
met and shake it. If it doesn't rattle,
it's defective. It's probably stuck in
the open position, allowing fuel vapor
flow at idle and thus upsetting the fuel
mixture. As a double-check, put your
finger over the valve end and you
should hear and feel it move.

The fuel vapor system valve also

Chafing can ruin a vacuum hose, causing
a vacuum leak and rough idle.

may be stuck open. As a test, discon-
nect the purge hose (the one with a
valve assembly spliced into it) and if
the idle stabilizes, the purge valve is
likely to be the problem. Refer to a
service manual for the how-to-check
pmuedmhefmynumvent.mnmw

part, as it's also ible that a com-
puter system mu.lmnn is involved.
Or some of the fuel injectors may
be leaking. Listen to them using a
stethoscope or through a length of
haate:;f hhuam Rmne end Mfoﬂ
piece of heater on one i at
a time with the engine running, and
hold the other end of the hose to your
ear. You should hear the steady-
smooth “sewing machine” sound of
the injectors opening and closing. If
any of the injectors has an uneven
sound, or a muffled roughness, it may

helenlung Dr;-.rnrucan d;lanonneett.he

-i"rl

wiring for a suspect injector {(make
the diseonnect with the engine turned
off) and Lfﬂt;laﬂﬂe doesn't deteriorate
significantly, 's a strong indication
of a leaker.

Lean 'n° mean
A cold-idle problem also could be
caused by a lean fuel mixture, particu-
larly if it occurs at times when the en-
gine is more likely to need a rich mix-
ture, such as in cold winter weather.
There are ways to “force” a mixture
rich, such as by closing the choke on a
carbureted engine or by disconnect-
ing a manifold vacuum hose and care-
¥y metering in some propane on
a fuel-injected engine. The latter is a
technique to be used only by those
familiar with it. If you're not experi-
enced, just look harder to confirm the
cause of the problem.

The most common cause of a lean
fuel mixture is a leaking vacuum hose.
The hose connection may be cracked,
or the hose itself may be burned
through at a point that is difficult to

see. A th lock, includhlgmw-
ing hoses for closer inspection, is your
best bet.

Restricted injectors are another
possibility. Listen to them with a
piece of heater hose or a stethoscope.

Inspect for tears or leaks in any
intake air duct with a remotely
mounted airflow sensor. Leaks may
allow some airflow to b the sen-
sor. Any bypass air won't get fuel to
match because the computer doesn't
know it's there.

A defective thermostatic air cleaner

mmwwmﬂmﬂmumnmmum



can roughen the idle on a carbu-
reted engine. First, see if the hot-
air hose is connected from the air
cleaner snorkel to the sheetmetal
“stove” on the exhaust manifold. |
Next, disconnect the air duct and |
robe the snorkel to see if the air
p is pivoted up to block the cold
airflow. If it isn't, check the ther-
mostatic control operation (if it's
vacuum-operated, a hose may be
loose, the diaphragm unit may
be defective or the thermostatic
vacuum switch may be defective).

It can always be rough

‘When idle is always rough, and
there's no trouble code to guide
you for openers, first try to deter-
mine if the problem is in one or two
cylinders, or throughout the engine.
Disconnecting one spark plug wire at
a time (or fuel-injector connector if

'--—:r!n_;n

tears or loose connections.

necessary) is one way. Always make
the disconnections with the engine off
and use a suitable tool, such as a
spark plug wire puller. Each discon-
nection should produce a significant
drop in engine rpm (even if only mo-
mentary) and can guide you to the

With a plece of heater hose 'Iurl .
carefully for a bad or leaky Injector.

see if the cylinder itself is mechanical-
ly weak, perhaps from leaking valves.

If the plugs and compression are
good and the injector sounds okay, it's
possible that the plug wires are “leak-
ing" and causing misfire. Spray the
wires at each end with water from a
washed-out bottle of a household
spray cleaner. If you see electricity
arcing from one wire to another,
that's the problem.

Finally, remove the distributor cap
to see if the inside of the cap has black
carbon “tracks” or hairline cracks,
which ean allow the high-voltage
spark to avoid the terminal for the
correct plug wire.

If the problem seems to be in all
eylinders, listen to the idle-speed mo-
tor on carbureted engines (and those
injected engines that also may have
one). If you hear a clicking noise,
a tiny gearset in the motor may be
chewed up. Or the idle speed may be
too low—check with a tachometer and
if it is, your service manual should tell
you how to reset it.

Or the exhaust gas recaleulation

listen

the exhaust gas is getting into the
eylinders even at idle, when the

B cngine can't tolerate it. EGR cir-

cuits vary from ear to car, but one
basic test you can make is this:
Remove the valve and if there are
carbon deposits on it, try wire-
brushing them off so the valve can
close, If there is nothing obvious,
check the EGR by installing a
blanking plate between the valve
and the engine. Blanking plates
are available in auto parts stores,
or you can make one from a piece
of aluminum roof flashing cut to
approximate size and installed
instead of a gasket. Be sure to
remove your blanking plate and
repair the EGR system if this
really straightens out your idle.

Shake, rattie 'n’ roll
The engine may be shaking at idle be-
cause accessories and their mounting
brackets are loose (tighten bolts with
a torque wrench), or the brackets are
eracked. Another possibility: bad en-
gine mounts. Modern engine mounts
have sophisticated shapes, including
air gaps to minimize shake, particu-
larly tﬁ: inherent shake on transverse
4-cylinder engines, Inspect the mounts,
and if you see rubber tears, install new
mounts. Also check the “dogbone” en-
gine torque struts on many cars. If
you see deteriorated rubber bushings,
change the struts. Although they
work primarily on acceleration, they
also contribute to idle smoothness.
Other potential trouble spots on
just about all Japanese cars—and an
increasing number of domestics—are
the upper radiator mounts. These
mounts have rubber absorbers in an
“air gap” housing, to absorb engine
idle shake. If the air gap is filled with
hardened mud (or ice in winter), if the
rubber is heat-hardened and eracked

weak cylinder. If you have a
Ford V8, the computer sys-
tem may have an automatic
diagnostic mode that will iso-
late a weak cylinder.

If yvou find a weak cylin-
der, listen to the injector,
and if it sounds good, check
to see if the spark plug wire
is firing, connecting it to
a spare spark plug held
against a metal part of the
engine (use a clothespin or a
pair of wooden sticks to hold

the wire), If the spark jumps £

the gap, remove the plug for

(EGR) valve may not be closing, so

£

or missing, or if the entire
upper mount iz damaged or
missing, the engine will
shake more. And if you have
a Chrysler product you
should be aware that these
vehicles may have “tuned”
bushings for the front bump-
er, so the bumper serves as
a shake absorber. If the
{ bumper was replaced after
an accident, there's a good
chance the proper bushings
were not installed.

This basic list of possibil-
| ities for rough idle should con-
vince you that expensive elec-

inspection. If it's fouled, re-
place the plug. If it isn't,

Many front-wheel-drive cars have

check engine compression to mount that absorbs shake. Check these mounts.

air gap in the upper radlator

tronic diagnostic equipment
isn't always the answer. M
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AUDIO

Aural Fixations

BY FRANK VIZARD, Electronics Editor

® Everyone has been disappointed or
annoyed with bad sound in public
places like airports, stadiums and
even concert halls, While architects
can let you see how a buillding will
look, they could never anticipate how
it will sound. Even with a lot of plan-
ning, the results can be disastrous. In
late 1992, for example, the German
government moved out of a new par-
liament building after just 24 hours
because room scoustics made debate
impossible to understand.

Now, however, Bose, the well-
known speaker company, has devel-
oped a sound tool that probably will
be used by building designers every-
where. Called the Auditioner, the
product combines a computer soft-
ware program with a unique personal
stereo system. The computer soft-
ware uses a building blueprint to cre-
ate an aceurate model of how a room
or building will sound. The stereo sys-

Sound In every direction.

Listening To A Blueprint

tem, which folds into a briefease for
portability, lets you hear the result.

The Auditioner now lets architects
examine how structural changes
might affect acoustics in public spaces.
You can even experiment with differ-
ent seating arrangements or audience
sizes in concert halls and stadiums.

Similarly, the Auditioner can also
be used to rectify sound problems in
existing spaces. You can instantly
hear what happens, for example, if
you add some discrete reflective sur-
faces or dampening materials. Now
these changes can be experienced
before the manual work begins.
For Bose, the Auditioner is a
money-making insurance poli-
cy that architects will need.
For the rest of us, it means
public spaces should be
more pleasant sounding in
the future.

Read Me A
Need an aural fix for those
drive times when your compact-
dise collection is played out and
the radio just isn't doing it for
vou? Then a new audio subserip-
tion service now being developed
might be your answer.

Taking the information highway

The Auditioner promises to make public spaces sound better.

FROM THE
| ARCHITECTLIRAL
DRATMGS, AN
ACOUSTICALLY
ACCURATE MODEL
15 MADE LISING
BOSE'S MODELER
DESKGMN PROGRAM

concept a bit literally iz a Cupertino,
California, company called Informa-
tion Highway Media Corp. The com-
pany is developing an interesting way
of delivering aural entertainment to
your ears while you're driving on the
highway.

The product is called Listen-Up
and it's basically a portable recording
device married to a subscription ser-
vice. Here’s how it works.

Each month you would
consult & programming guide

Listen-Uip connects to a cable TV box.

listing a wide variety of audio material
that first appeared in print in news-
papers, magazines and books. To
make your selection, you would use a



touch-tone phone to dial a processing
center, All you have to do is key in the
number corresponding to your choices.

Your audio selections are then digi-
tally transmitted via your cable TV
system to a small recording device
connected to vour cable TV box. Since
the transmission is digital, it's very
guick. About 10 hours of spoken audio
can be downloaded in about 6 min-
utes, for example. Audio quality is ac-
tually akin to an FM stereo broadcast.

Onee you've received your audio se-
lections, you remove the recording de-
vice from the docking bay. You would
then use an adapter to play back the
material through the cassette well or
CD slot on your car stereo system.
You can also connect the Listen-Up
device to a portable player if you're
among those who walk to work or ride
publie transportation.

Taking a page from the old "Mis-
sion Impossible” TV series, the Lis-
ten-Up device self-destructs all the
recorded material after 30 days.
You're then ready for a new round of
recordings.

The rate structure for Listen-Up is
similar to cable TV pricing, with costs
determined by whether you subscribe
to basie or premium offerings. Cost of
the hardware is estimated to be about
$250 for the portable unit and about
$500 for a permanent car installation.

Listen-Up is due to be test-marketed
in a few cities this year so look for more
widespread availability early in 1996,

Radio Recording

You would think that every radio cas-
sette or compact-dise player would
have a timer built in so that you could
automatically record a program for
later listening. What we need is a
radio that works like a VCR as far as
time-shifting goes.

Radios with timers seem to be few
and far between. One source is an
Irvine, California, company called
Reel-Talk Inec. (800-766-TALK).
Called Reel-Talk, this radio will turn
itself on at the designated time and
record up to 4 hours of material on a
120-minute cassette. The radio is suit-
able for a tabletop, being about 6.5 in,
square at the base and 12 in. high. Of
course, it can double as an alarm
clock. List price is 399, plus $15 ship-
ping and handling.

A more portable solution is avail-
able from Radio Shack. The DX-392
performs the same function and lists
for $260.

Speaking of Radio Shack, we
should bring to your attention a
pair of new speakers, the Optimus
PRO LX5, being marketed by the
store. These small speakers are note-
worthy in that they combine a 5-in.
woofer for bass reproduction with

a new Linaeum tweeter.

The Linaeum tweeter is not shaped
like a traditional cone driver. The
tweeter is actually a highly flexible
diaphragm that radiates sound in a
360° pattern—as opposed to being
highly directional like most tweeters.
This makes the speakers very well-
suited for situations in which the
speakers are placed in the middle of a
room, for example, And at $150 each,
they're also a good sound bargain.

Van Notes

You may buy a van more for its ability
to transport people and things than a

good sound system but there is no
need to sacrifice one for the other,
Certainly, that's the case with Ford's
Windstar.

Our van came equipped with four
speakers (two front and rear) backed
up by a subwoofer for extra bass
reproduction. And since the door
speakers were being fed by a 60-
watts-per-channel amp and the sub-
woofer by an 85-watt amp, there was
plenty of power.

A unique feature is a headphone jack
for the seat behind the driver. This
lets a teenager plug into his music
without having your ears rattled. ™

thisse of us who weren'l born with
one, there's the original Mordbdrack®
b exerciser. 18 the best way to
handie love handies.

you results like these

in just 12 weeks!

In & recent study, men got amacing results
in 12 weeks on & NordicTrack!® You can, too:
TAKE UP TO 4,25 OFF YOUR WAIST!

LOSE OVER 11 POUNDS!

REDUCE YOUR BODY FAT BY 9%!

Unlike exercise bikes, steppers and treadmills, ;
Nordiclrack exercises all your major musche groups
at once, 50 you burn more codories and burn more
fat for faster, easier results,

Only NordicTrack has the patented flywheel and one-
way chuich sysiem for the smoothest ski motion and |
an enjoyable, low-impact workont. Thai's probably
why 87% of NordiTrack nsers recommend it to
others, Stand up for your rights! Call now,

FREE VIDEO & BROCHURE

CALL:1-800- 441-7391
Ext. 27585

o .._4.
|1

- Pleate send me a FREE video & brochure
Wy e Tetnend goual = joheck oned i Weight lown
1 Shaping & toning ) Cardovascubar fitness ) Overali balth

I Pl

Sia £l
Cal send L NordicTrack, D

s



COMPUTERS

Dump The Mouse

BY GEORGE MANNES

® One company has a light pen that
writes directly onto the computer
screen. Another has a flat pad on
which you slide and tap your finger.
Both have the same hope: If you build
a better mouse, the world will beat a
For all the iy

or importance that point-
ing devices play in the graphical world
of personal computing, users have
surprisingly few hardware alterna-
tives for moving a cursor around a
sereen. Since the advent of the Apple
Macintosh, the mouse has dominated
desktops. And it's only recently that
portable laptop users had choices
other than the ubiquitous trnckhail
the TrackPoint IT pencil-eraser
er popularized by IBM, an the
Trackpad introduced on four Apple
PowerBooks last year,

One new and welcome alternative is
the TouchPad developed by Synap-
tics, a high-tech company based in
San Jose, California. Originally con-
ceived as an alternative to trackballs
for notebook computers, the Touch-
Pad is a flat, Mylar-covered pad
slightly smaller than a business card.
To use it, all Jrﬂ::dhn\r:hmpﬁ impiﬁe
your finger around on the pad. Which-
ever direction you move your finger,
the on-screen cursor follows.

In basic design, the TouchPad du-
plicates the Trackpad on the Apple
notebooks, But though Apple's point-
ing device comes with a separate but-
ton you need to push to select items,
the TouchPad can operate with no
moving parts., To click on an icon, all
you have to do ig lift your finger and
tap it on the pad. To drag an item—an

action that on most machines means
holding a button down as vou move
the cursor—you just double-tap,

your instead of lifting
it off the pad after the second tap.

How does the TouchPad work?
Contrary to what you might think, it
doesn't react to a finger's pressure.
Rather, it recognizes a finger's volt-
age. Underneath the TouchPad's My-
lar cover are two thin layers of copper
strips—18 stretched over a second
layer of 24 arranged in a crosswise
pattern. The grid formed by the strips
ereates an array of 432 electrical ca-
pacitors that can store an electrical
charge. When a finger touches the
pad, the TouchPad measures the
change in voltage of the capacitors,
determining a loeation for the finger
and following it as it changes.

The basic technology behind the
TouchPad is 40 years old, says Fed-
erico Faggin, the president of Synap-
ties. “So it was only a question of how
to do it well,” he says. Faggin is espe-
dﬂMuud that the TouchPad can

gh f.he electrical noise associ-

TouchPad lets your finger do the operating.

ated with our bodies to electroni-
cally sense the pressure a person is
putting on the pad. The TouchPad can
do this, Faggin says, because of its
unique ability to measure the area of
contact between the finger and the
pad. Once that area is measured, rela-
tive pressure is easy to determine, be-
cause the harder a person pushes, the
more of his finger you can expect will
be in contact with the pad.

This ability to detect not only loca-
tion but pressure could have some in-
teresting applications, Faggin says.
For example, Synaptics is developing
software that interprets pressure as
thickness in & virtual paintbrush ap-
plication. As you draw a line with your
finger, the more you bear down, the
thicker the line becomes.

“|The TouchPad] gives you more
information,” Faggin says. “You can
use it in applications more advanced
than what you do with a mouse or
trackball.”

The Synaptics TouchPad debuted
as part of the Twinhead brand Slim-
note 5100T. Twinhead, which markets
portable computers exclusively, plans
to phase in the TouchPad across its
entire product line. Epson is another
company that has signed up to use the
TouchPad. And this year, Synaptics
plans to introduce a stand-alone mod-
el, expected to sell for less than $100,
that would be usable with any note-
book or desktop PC.

Other interesting possibilities are
in the works. Faggin says the com-
pany is developing a system that com-
bines a larger pad with a brush that

{Please turn fo page 113}




COMPUTERS (Continued from page 110)

HEAD TRIP (Continued from page 58)

Mountaln's CO-ROM
changer holds seven discs.

has conductive bristles. “You have a
true analogue of painting with a com-
puter,” Faggin says.

A brush would be nice as a com-

uter interface. But in the meantime,
Data Systems of Stanton, Cali-
fornia, is selling a gadget that lets you
move your cursor around as if you
were actually writing on the sereen.

With the company’s PenDirect
product, you hold a stylus up to your
computer sereen. Wherever you point
the pen, the cursor follows. To click or
double-click on an icon, you just tap
the pen on the monitor.

sing an on-screen pen instead of a
mouse offers several advantages.
FTG Data Systems elaims that using
PenDirect reduces the risk of repeti-
tive-motion syndrome that some peo-
ple get from using a mouse.

“When you're using a mouse, you're
moving yvour fingers back and forth
and your wrist is going back and
forth,” says director of marketing
Ron Zayas. “With a pen, you're using
your whole arm, so you're not using the
small muscles and the small tendons
that are most likely to be strained.”
That may or may not be the case, but
Zayas says the product is most popu-
lar with people who have to use a com-
puter for long periods at a time.

A hands-on test of PenDirect quick-
ly revealed that the product is re-
markably useful for a certain type of
program: painting and graphies. If
vou've ever tried to draw a circle free-
hand in a paint program using a
mouse, you know how hard it is to co-
ordinate the movement of a mouse
with an image in your head. Pen-
Direct makes it easy.

One application that you might
think a pen is good for is to input writ-
ing that ean be converted into com-
puter-recognizable text. After all,
PenDirect comes bundled with hand-
writing recognition software. But, as
Zayas readily admits, “It’s horrible.”
He adds, “I think that most people
can type faster than they can write. It

doesn't seem to make a
whole lot of sense.”
Handwriting I‘Eﬂ‘ﬂﬁ-
nition aside, though,
the pen is useful for
word processing pro-
grams that permit
inked notations on doe-
uments. These let you
preserve your scribbles
as seribbles on a page, let-
ting you preserve your com-
ments in the margins of other-
wisge conventional pages of text.
In addition, if you send someone
a letter via your computer's
fax/modem, you could conceivably
use PenDirect to sign your signature
onto the electronic document.

PenDirect works only on conven-
tional glass-tubed desktop monitors,
not on laptop screens. The system
uses the light generated by the moni-
tor's cathode-ray tube to detect where
the user is holding the pen. Unlike a
regular pen or pencil, PenDirect
works because the pen you hold to the
sereen receives information; it doesn't
transmit it.

PenDirect is available in different
versions for Macintosh and Windows
operating systems at a price of $298.
An 08/2 edition costs $60 less. For
Windows, a 386 microprocessor and 4

megabytes of RAM are recommended.
CD-ROM Changer

With more and more software
shipped on CD-ROMs, it can be all too
easy for disorganized computer users
to lose their 7th Guest in the Myst. To
help people keep track of their CD-
ROMs, Mountain Network Solutions
of Scotts Valley, California, is now
offering a CD-ROM drive that holds
seven discs at a time,

Designed for IBM-compatible com-
puters running DOS or Windows, the
CDT Minichanger is a double-speed
CD-ROM drive made by Mountain's
parent company, Nakamichi—best
known in the U.S. as a high-end audio
manufacturer. The changer, a nonde-
seript unit about the size of a shoebox,
has zeveral features meant to make it
easy to use. To play a dise, you don't
have to know what numbered tray it is
in, and the machine won't be thrown
off if someone else uses the CDT while
you're away and rearranges the discs
in the machine. The CD7 will still be
able to find that Outpest for you. Like
other CD-ROM drives, the unit can
play back audio CDs and multisession
Photo CDs.

Expected to sell for 3500 at retail,
the CDT will soon be joined by similar
produets from Mountain Network.
One of these will probably be a
quadruple-speed version of the same
unit. ™

Protocol ecard, which allows VFX1 to
connect with a PC’s existing VGA
card, This means you don’t have to
purchase a new video card to get the
system’s VR images. VFX1 works
with 386 or better PCs with standard
VGA cards, and it features 53" of hor-
izontal field of view for each eye.

The most impressive of the lower-
riced HMDs we tried was Virtual
/(s i-glasses!, which the company

deseribes as a “personal display sys-
tem” rather than a virtual-reality
headset. Weighing just 7 ounces—the
lightest of the group—i-glasses! uses
two 0.7-in. LCDs, depixelization fil-
ters and reflective surfaces to project
a large-sereen full-color image on
semitransparent lenses in front of the
viewer.

The price for the base i-glasses!
unit is 3599. A PC module, which in-
cludes a VGA converter and head-
tracking capability, is available as a
$200 option.

Of all the units we tried, the i-glass-
es! picture was the sharpest, although
its field of view was narrower than
most. And unlike other VR headsets,
i-glasses! could be worn with pre-
scription glasses. Aceording to Lin-
den Rhoads, senior vice ident of
business development, the company
has fixed the unit's focus at 11 gf]tu
reduce eyestrain. At that focal dis-
tance, the image is perceived as an
80-in. TV sereen.

Aiming at a slightly more sophisti-
cated market is Liquid Image, the
Winnipeg, Manitoba-based maker of
the MRG2 and MRG4 virtual-reality
head-mounted displays. Though the
MRG4 is the company’s least expen-
sive model at $2199, it's still twice as
expensive as the other units we saw.
The MRG, however, uses some of the
same optics and features contained in
the company's high-end models de-
signed for arcades and commercial
applications. The MRG4 comes with a
program called “Supersecape Visualiz-
er,” a sampling of 20 virtual worlds.

Virtual reality will get another
boost in April, when Nintendo intro-
duces a $200 tabletop VR game sys-
tem called Virtual Boy. Users look di-
rectly into Virtual Boy's eyepiece,
which consists of two mini light-emit-
ting diode (LED) displays, to view a
high-resolution stereoscopic image
that appears in red against a deep
black background. The image, created
by the LEDs and vibrating mirrors,
gives users a sense of watching a TV
or computer monitor screen.

We have not had a chance to actually
try out Virtual Boy, so we can't report
how well the system ereates a real VR
experience. But is it too far-fetched to
imagine Nintendo succeeding where
others have fallen short? ™



HARD LESSONS (Continued from page 70)

FDR data from the DC-9, he then
“flew” the airplane through his simu-
lation to see what would happen.

He puts the result in chilling terms:;
“This aircraft has a maximum elimb
capability of 2500 ft. per minute. With
this kind of shear, even at maximum
climb capability, it would have lost
1300 ft. per minute.”

The DC-9's manufacturer, Douglas
Aireraft, produced its own simulation
showing that the pilots could have
pulled it out anyway—if they'd per-
formed a perfect wind-shear avoid-
ance maneuver. CVR and FDR tapes
show that instead of applying firewall

Hﬂuer right away and leaving the
ps down as the maneuver requmas
they at first applied only maximum
power and raised the flaps to 15" —
the normal procedure for a missed
approach. Firewall power (basically,
pushing the throttles as far as they'll
go) didn’t come until about 11 seconds
before impact.

The question is, could the pilots
have known they were in wind shear
before it was too late? The two air-
craft in front of them had reported a
smooth ride down to the runway, and
CVR tapes give no indication that
Flight 1016°s wind-shear warning sys-
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tem ever sounded. We'll have to wait
for the NTSB's official report for the
final verdict.

In the meantime, new wind-shear
warning systems, based on look-
ahead Doppler radars like the ones
TASS tested, are entering the mar-
ket. They should bring a dramatic im-
provement. Even when nonradar sys-
tems like the one aboard Flight 1016
function as designed, they're notori-
ous for sounding the alarm too late.

Hard evidence

Although the most rapid technological
strides have come lately in computer-
intensive arenas of simulations and
data analysis, NTSB conclusions still
rely heavily on physical clues found at
the seene. The vital questions of how,
where and in what condition the air-
craft met the ground are often best
answered by careful mapping of the
debris field.

Members of the aireraft- perfurm-
ance group generally begm by pin-
pointing the “four corners” of the air-
craft—the nose, tail and wingtips.
From these, they can begin to work
back to the craft's final attitude and
flight path. This mapping work has

| been eased with the introduction of a

portable differential GPS (DGPS)

| system that got its first workout on

the wreckage of Flight 1016.

Setup begins by establishing a con-
trol site at a known location. There, a
laptop computer and multipath anten-
na are wired into a small GPS receiv-
er mounted on a leveled tripod. An
identical setup is moved around to
various points that the team wants
to loeate. By making synehronized
recordings of satellite data and then
correlating them by computer at the
end of the day, accuracies of less than
a meter can be achieved. If that's not
good enough, a laser transit can refine
measurements down to 5mm.

As this is written, the fieldwork is
complete on Flights 1016, 427 and
4184, and the NTSB is running flat
out to analyze the evidence. Already
they've warned about flying ATR-72s
like the one on flight 4184 into icing
conditions, and the brutal microburst
Proctor modeled is looking like a ma-
jor factor in the loss of 1016. But
Flight 427, the 737 that killed 132
near Pittshurgh, still seems a mystery.

In a troubling parallel, the last case
the NTSB couldn’t erack also involved
a 737, the most common plane in air-
line serviee today. That was only the
fourth time in its 25-vear history that
the NTSB has come up empty. But as
long as such terrifyingly open ques-
tions hang over the overwhelmingly
safe world of airline travel, you can be
sure investigators will keep looking
for new ways to make it safer. ™
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Only $9.95 jsda i3 pont)

w.mlﬂ.ﬂl'ﬁ Barvica Ra, Champisls NY 12880

Buidd it Yoursel!

THE
BIGGER / *.\ P{'T:urlafu h|.|-|.”

P (B 506, Dl P+ Deireitis, % 240K - 1-800-81-PLE

Be & home Inspestort 2311

Be a home inspector!

Trasn ol hearw—imarn il iha D008 know.

Seme Do
Srhool of Hame Depe PPl 25
ucm.mnn-ul Afiants GA 3TX0
. N . . .
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FLIK SARTE - WMBRHES
L III-'II-I.I.N ARTH
EMCUNES « KITH + PARTS

CABLE TV DESCRAMBLERS

* Quantity Discounts = 24 Hour Shipping
= Save Money Don't Rent
NOBODY BEATS OUR PRICE
Call s Last For Best Price
1-800-677-0321
Anyone imphying thett of service wil be danisd servics
VI - NO FLORIDA SALES

Don't put up with loose, unstable, &
binding bi-fold doors!

Mo o ity Fioor Wounied Braoes |

Elemin. diifing inio cementhurecos foam ™, = E ]
Line o gl #DALR) O e Bk doom 5 1
Fu? Dby » St plictor. Guddtinhima = {
B8 00 Pogd. Paisi + Chacit, VISA G E—

CLEAR CORMECT IO = 1-B00-424- 341 Prinrined

Sun@CSl

Ti'\'\]'\( FIF[l"t

'JI'HFF Coder l'..'

I $00-462- 'JI‘J?

Gerstner® Master
Tool Chests
1Finest American Made

Wood Chests & Cases
. Since 1906

Far Free Caralog Caill

(513) 228-1662

Rev¢ lunanaﬁ Cable Descrambler

GO I IIHII:A1¥II!1§I9HAI.

MNOVAVISIOH

With '_ar 2000 Technology!

Replaces Jerold, Pioneer and Scientific Atlanta

e
Easy lo use On Screen Menus

# Favarite Channel Memory Bark
Featu S... * Pragrammabie Parental Lockout
* Built in Descraitier » Channel 34 Switchabis
Lot ok ¥ X * List Channel Recall
2 'IS.U i - = Sequential or Direct Channel Access
; t-Red Widhs Remate Control 406,571/ 1RC Programmable
* Inhesg rated Volgiee and Muta Control « Aut Frequercy Cortrol Tuning
+ O Screen Um.Fhspirf- For AN « Slawg Timer I-Pourmam purr
|CI. ~ORCL L LETTIN
; EJIE:;:LFUMN- = Audia and Video Paorts B e it -acn i

= Switched Electrical Outiet
= Inview Video Pass-Thru Technolagy

DESCRAMBLERS / CONVERTERS

> 1-800-350-9145

MNL-IIT PREOUL [ ——

CABLE TV
MULTI-MEDIA
EQUIPMENT

& BULLET PROTEC
& DIGITAL ON-HOL
& LAZER PENS & VOICE-Ma

1-800-833- 291

BuY WHEBE TE DEaLERS
BuY 2 SAvE 10% G
FRIENDLY, CuuaTEnus 5:-:n-wc E

GF"!“'" E
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YOUR PROPERTY OF |

RI
ISIGHTLY BRUSH PILES

Turn d h:ess J'rke this.. mro FREE fﬂ.rrdsr:ap:faq mm’m in mmu.rr-'qf

« Reduces Brush, branches and G e Fe iy
other yand debris by up to 12-to-1. | omm&r :-,IEHLE

* Large, fibw-through shredder | 102nd Street and Sth Avenue
design is'fast, thorough, jam-free. | Troy, New York 12180 313

* Auto-feedling chipper handles big I _] 'f[sl :

branches Wp to 4" thick
» NEW 7-Y@ar Warranty! For a free
copy of the warranty, write to the

address at right

Send for your FREE Catalog!
Mail this coupon or Call Toll-Free

1-800-438-1700 Dept. 4651




5

For the amount of money you spend each year on
cable rental, you could own your equipment.

You Now Have A CHOICE...

save money by purchasing your cable equipment. Access
all premium and basic channels. We offer the lowest
prices on all major brand names including Zenith, Jerrold,
Scientific Atlanta, Tocom, and Pioneer. FREE 30 day
trial period and 1 year warranty. So, if you are tired
of the rising cost of cable TV...

800/334-8475 Califor your free catalog today
MastercCard - visa - aMx-cop Add-on Cable Company

Huu::ﬂit E‘Evl:;l COPTER
‘““"_“T_H_H““"

+ Conrien one pericr + Slom A onywhess
= Freerad] Ery Go-Lart Sngine = LICsnss fes

Camplsis 0-1 Construction Flans 1
e

Only §24.58
(il §9 pamr Foreige add §4
F o OECEN BACAVDIT 4 TR DT
e dl ST ORI Cami 0D |
Calstog saly 118 J
VORTECH, ixs
PO Bax 811 o Follston, MD 21047 ol ()

KARTING 5585, CLUTCHES

¥35 or # 40410 Chain  Nesdin Baaring 55", %" or 1" Bore
Finally, & aapendiabie high-parformance cluich Mat lasts!
NORAM, P.0. Box 09338, Milwaukes, W 53209

Phone Orders: 1-800-996-6726 mim e

FROST-BLANKET" WINDSHIELD COVER’

NO MORE SCRAPING — CLEARS SNOW & ICE EASILY!

GOES ON QULNCKLY. Jus! lay FROST-BLANKET on your wndshield
That's all you do. Nothing to attach, No 100is

SELF-ADHERING. FROST-BLAMKET, a flexible, special rubber
formula, automatically conforms 1o windsheeld, stays until
you remove it. No adhesives, no tapes

SNOW & ICE SLIDE OFF. To remove snow and ca just [ift
FROST-BLAMKET off — and snow and ica with il

LONG LASTING, EASY TO STORE. After each use, just shake
snow and wce off, roll up, and store in your trunk,

Call 14800-FROSTED [1-800-376-7833) o send $19 95 plus 54 95" S&H 10
OO ame consUMER PRODUCTS CORP. + PO Box 67, Towaco, NdJ 07082

*US Paz 0501 438 Carads Pats Pend "Canmds ShH add S8 45LS ) " E B resscenits aod 6% sees ta

ip NN

WOOD HEAT

— WOoOoD FURMACES
T HEAT YOUR ENTIRE HOME

W Call V-218-J26-6THE or Write

Charmaster®

ZIOTA HWY2'W.
GRAND RAPIDS, MIN 55744

CABLE WAREHOUSE
10117 WEST DAKLAND PAAK BLYD . SWITE 115 SUNRISE. AL 13357
A FLARIDA SALES

I BUY FACTORY DIRECT & SAVE!

= s

UNIVERSAL SHELTERS of AMERICA

+ All weathar protection for all typas of
wvehicles, materials, property and more

* Super-strong, waterprool, ripstop material
with zippered enclosure

* Shipped directly to you 4 o =

+ Enslly sssembled

* 30 day money back
guarantes and 2

| year warranty

* Ench sheiter cusiom

made fo your spacifications

CALL TOLL FREE 1-800-822-9658

@9 ¢ O FAX 1-203-758-8967
Dealership inguivies Welcoms

CABLE TV

DESCRAMBLERS

WE’LL BEAT

ANY PRICE!
CALL TOLL-FREE

1-800-284-8432

# JERROLD = TOCOM » ZENITH » s rina
* OAK » PIONEER * HAMLIN g e
« SCIENTIFIC ATLANTA » WHini-Tse!
24 HOUR SHIPMENTS!
QUANTITY DISCOUNTS! H_"d"d’ of Uses!

30 DAY MONEY BACK GUARANTEE!
FREE CATALOG & INFORMATION

' | : tatam— « Paint
- [37] T ~Hy 1
Mastervard » American Express » Visa » C.OD. « Model Building

HAVE WAKE AND MOIDEL NULSIER OF ECURPMENT LUISEID IN YOUR AREA

1-800-284-8432

- . FOR OADERS DMLY =
For fechmical & customer serpice: 205-789.3 120

The unique “PV]r." mini-vise tilts, turns
and rotates your work into position!

7" tall; jaws open nearly 3". Made in USA.
Available through electronics and hobby
shops, the suggested m.
retail price is an

amuizg §19.95. ::-::“.':':'l&‘;’{:u

18 -‘

e e
Bl =14
£ a lans
| — 18 vehicle irarepons 3 divens |
e ——— Y L
I for color indo-Pack of E30.05 |
I — e for Mty -buiid Const Marusl |
! « +£]:I: & Indo-Pack. V. M/C Amx. Ck. |
| . DSV Ocean Machines |
I 1
1 i

= PO Box 110, Falrfisld

SMALL AD - BiG SAVINGS

Cable Converters * Descramblers

+ All Brands Including Sigma " Best Price & Quality
+ 30 Day Tral /" 1¥r. Wamanty & Top 5% For Trade-ins

CALL: 800 §83%-4370

PLAZAC SALES INC.

Cable TV Converiers Plus Panasonic, Scentific
Athing, Jerrold, Pioneer and more. Professional
Service, Good Prices. One Year Warranny - Ehlp

COD. Any one lmphlrm theft of service will be
declined mhes Sormy, no New Jersey smles. Dealers

Wanicid PLAZAC SALES INC
1-800-A-WIRE-4-U/ | 1-800-2¥4-7348)

At Last & New Amaringly Simpla
GAS TURBINE

JET ENGINE

Rulid frem ssday o Pollow plans Py
Lenglih 18°, D& BL3", Wi 18 lbe.

Feol: Gasaline Sr Kais
20 H.PF. ldsal

‘“Scroaming Demon’’ devsl
wrriows-mindsd Robbylst, » i scinntific and |

maial eutiing lathe with miillsg
For wee on mmall An, roidgel e,

al mris classes, Make on §°
who, Full sine sssembly drawings with orl ="
B o Trimriate g prn. Frice BiR00 T b ST

SAVOY BCIENTIFIE samra monica, BAlTH  Boese
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for cable TV squipmeant.
| "BUY WHERE THE DEALERS BUY." :

I TY Cabde Descramibxkers
nrdd Converteriers Cataiog. | |
| Open Evary Dayl I

| Your VCR Tapes 1t ot with inconsistert |

and inerismnce!

| CANPLAY AS

| _ CLEAR AS D!
] UNJAM NOW WITH
| Video Decoder [~

FI. Hﬂ?

— —

[ FLUSH UP TOIL
To Above Floor Drain

Install It Yoursall - Anywhare
No Digging Up Floors

Write McPherson, Inc., Dept. 16
| Box 15133, Tampa, Florida 33684

‘tﬁﬁ

CABLE T.V

EQUIPMENT
Why Pay High Rental Fees?
Rsplacemeants ior all moosis. 80 day uncan-
amional money Dack guaramess. Low Prices
Ship wiiltén 4 hours. SSAE for es Cataiog
Wiss, MC, GO0 Lef cur separiance wows ior

O
1-“!0»-243-:“?
SKYLINE SYSTEMS INC.
: 114 5. Euclid Ave,
Park Fiicige, I 50084

MNUOVELTY 1
- A m p——
SKELETON KEY .. :
Amaze
Your CHHIT /J
Friends —
HNods [his oevice -Mb-u'!nihruvmnnmnwwu-un-,-
Satialaction Guarariesd or Full Refund 7 weess gelis SEp
fa ¥l this esoiling devics, Send Now OMLY S5.85 + 52 B&H o

Salfe Marketing , W W, Monigomery Av No d86F,
Ih-n:hullr Nid ZoRS)

Don'T have unprolected

@ DIVORCE!

Gal axtensve halp. Save 355
i " Local lswyers & referals, newsletier
MEN"S DEFENSE ASSOCIATION
17854 Lyons Forest Lake, MN 53025
@ = ] buda brings afo <<

TBEAN ELECTRICIAN!

o8l pysterns, o m.nhnm-
e TR

lnﬂ- e
ll:;nr Statw o

Tha Elscirician Scheol, Dem TER 155 PO
BO65 Aowwed Rioed Answia Cegrgs J0O2R
. I N O —
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f Learn how a MAGNATRACs Hydro-Crawler can: ¥ e
Owr
SAVE MONEY - MAKE MONEY -

Do Your Own Work...Start Your Own Business!

DOES ALL THIS and MUCH MORE!

Excavale basements, walks, patics ® Hawl logs
® Grade drives ®Bulld roads, frails, frebneaks
Landscape homes, cabins ®Clear freus, brush
& Mow hillsides @ Dig poals. ponds, sepbcs
Till gardens Esfm EXTRA CASH parf time!

Send NOW for complete de
STRUCK-KIT, » B0X 307 » DEPT

PMZS
CEDARBURG, WISCOMSIN 53012

[ CATALDG - usss, aftachmants and prices . $3.00 I
O TECHMNICAL MANUAL - construction

adjustmient and apery ETEY 3850 i
O WIDED - all Magnatracs and [ saso
[ BROCHURE - complete Magrairse lins FREE W
LR R R

CABLE TV BLOWOUT
“The Originals”

JErrOLD® TVT & TT
ACTIVATES ALL JERROLD EXCEPT BASERAND

SciENTIFIC ATLANTA® MBD
ACTIVATES ALL SCAENTIFAC ATLANTA
EXCEPT BASERAND

Nm'nﬂsm.\. & MiLLexsune@
Revolutionary new universal one-piece converters and
descramblers. Fully activates all Jerrold, Scientific
Atlamia, and Pioneer systems except baseband.
Options include:

* Picture in Picture

» Simultaneous watch/recornd
+ Channel 1D

* Volume/Mure

* On-screen display
= Steren

+ Last channel recall
* Favorite channel

NEW mPROVEDT
Pioxeer® PIO-IIS@

WORKS ALL PIONMEER SYSTEMS

» Faremial costral « Ch 3/4 switch Call for
Al Other Models Avallable
30 Dy Free Trial - 1 Yoar Warranty F!::é MicroCom Inc.
Best Dealer Prices Available Anywhere! SR 800-665-2002
et i i T foday! ~ MeserCars - Visa - AMx- cOD

Don‘t Lose Your Head
over High Ccdble TV Bills!

Owning vour cable
equipment saves you
the high cost of monthly
rental charges and gives you
complete control of your TV,

We have the Best in
CONVERTERS

and
DESCRAMBLERS

Everquest * Panasonic * Jerrold * Zenith * Pioneer
Scientific Atlanta * Oak * Eagle * Hamlin » Tocom

] 800 624-1150

MD L iimis—

'.1 mber od
’:*"::fj;::‘:::’:’ 875 5. T2nd 5t. » Omaha, NE 68114 ﬂ

119



WATER WELL |
DRILL KIT |

Thousands of happy
| gardeners and homeowners
have discovered the Hydra-

Dl secret. They drilled
thetr own wells and their
gardens prove it! You
can, oo, Call or wnie us
today and we'll send you
a big, free package of
information sbowt
drilling your
awn well

Call Toll Free
1-800-333.7762

Alzo, ask aboul our "How To..." videotape/
O Clip Coupon amd Mail Today!
— F _® _§® ¥ & 8 B B |
TEAS Andersan Fiosa
Opelika, AL 36802
YES! Sord the FREE INFORMATION PACKAGE. s thi
et quichs HOW 70 DRILL FOUR DWN WATER WELL

O

{

;
i

|

E -
ggﬁv" W(

& DESCRAMBLERS

] -800-228-7404

the Only Remole You Wil Ever Need Agan g
Guoraniead o Work On Any Infrored Froduc! (R
Reploces Any 8 Pemodiy

Mokes Progromming A VCR Simple

Picrure
N Prerure

= Works on ALL TVs

s 4 Source lnpuls

e 1871 Channel Capability
» Video Command Cenfer
s Remols Control

8 Hhall and
Marfel Elocks

A ten of years of AAA credilin ye ]
(il TR FREE DETNLS

| PO DMV O pg e 18570 I
e e o e o o T i S

“Tankless Gos Hol Woler Healer

ar Myson . We'se aluays in Hot Wiater!

SMALL COMPANY » BIG DISCOUNTS!

[r— Tuop Hrands yailabie
L

SATISFACTION GUARANTEED! o
(T "un_ ??s_n . . . Tl i Pl
_T.C._ELECTRONICS

FREE

o
¥ S Credit Repalr Kit

VISA & Mnst:rC Ird Application
Call Now1-B00-345-2121

B Fime Fuenitare
8 Solid Oalk,
Eheregy and

Whadraet
8 (Faelory Direel

SEND §1 FOR
COLOR CATALDG

(Please Print)

w EMPEROR®
CLOCKE COMPANY

wong s Lamest Migr. of Grandfather (iock Rits
Dept, 5409, Emperor industnai Park
Furhope, Alahama 36533
Phone 205-928-2318

Storage * Shop ¢ Office » Etc.

Factory-Direct ¢ Pre-Packaged
STEEL-FRAME Buildings
PRICE SLAS

Limited Offer Save THOUSANDS

pace
« Build it yoursell & save

You get: #1 Grade steel Frames & Endwalls,
high-strength Sheeting, deluxe Trim package;
simple, step-by- step Assembly Directions!
LIMITED-TIME BARGAINS (ca tor oirers)

27 x 36' = Value $8,061 - NOW $4,134
34 x 48' - Value $12,630 - NOW §6,468
42 x 60’ - Value $17,940 - NOW $9,198
48 x 72' - Value $26,150 - NOW $13,398

ZICEM 1-800-843-8275

(FAX 612-544-1835)

FREE PH.D'!
- -

ACCREDITED DEGREES
MINISTERIAL LICENSE
PROFESSIONAL DIPLOMAS
Psychic = Hypnosis « Counseling * & More!
Rush Name & Address To:
.';,l-__rIH: il f'_! “A 9SET)

PULC = BOX 276265 PR « SAI

CABLE
DESCRAMBLERS

No B00#
No Catalo

Just low, low prices.

Call the rest
Then call us for the
best price.

305-425-0751

NO FLORIDA SALES!

CALL TOLL FREE 1800 320-9221

BOE I AR BMECHANICS ® FERRLIARY 1995



MAJOR APPLIANCE
REPAIR!

{Clothes Dryer Repair
Eawyto-Follow » Quick
Learr: lnander Secreby

TME You 555'

:

g
hi

i

l

|

Lat Us Heip You Select
Youwur New Sailelliie TV
Entertainment Sysiem

1-800-334-6455

Y FIE-TI-AE  Paa 8- TIS-ETS

SKYVISION INC.®
1030 FRONTIER DRIVE
FERGLS FALLS, Wik 8537

ALL OR UPDATE YOURSELF!

POPULAR MECHANICS ® FFRR1 ARY 1995

CABLE TV DESCRAMBLERS

JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, PANASONIC

% One Year WarranTy on ALL PRODUCTS IN WRITING !
% Buy 2 save 10% on seconp unrT.

9% Easy T0 INSTALL INSTRUCTIONS WITH EVERY ORDER.

9 FrienoLY, courTEOUS SERVICE.

WE GUﬂHﬂNTEE YOUR COMPLETE SATISFACTION WITH A
30-Day No-Risk TriaL PERIOD.

7914 W. Dodge Rd. #334
Omaha, NE 68114

FOR A FREE CATALOG OR TO PLACE AN ORDER CALL:

-

30 Day

INSTANT GARAGES B s

.ﬁLL WEF'LTHER SHELTEHS Guarantee
L

COVERm

2vEAn
WARRANTY

-'l-ll-il‘ﬂblu L] lnrh-u vy 0|.|l-cll.l-f & L.rul\- Mo P v
vl Survhesd Mo
I: IWERS LAST UPT

'. cl.- ¥E "-Hlx ..'-: SHIP :I.r v ¥

DEALERS AND EXPORTERS WELCOME CALL NOW Toll Free 1 800 932-9344 1 &

() ‘F' 1 i — T (203 781 -B000 |
LN W r_:u‘.u.l __ " _.-

-9
cIER 203} TA1-B005

FAXS



Classi

Dorothy Nolan, Classified Manager

i g SN

Rates: $12.60 per word. 10 word minimum,

fied Ads

Bold Face Type—81.00 extra per word. (First word automatically set in Bold Face Typel. Gray Background—Additional
$54.00 per advertisement. Centered Headlines |5 words or less|—$65.00 per line. Our APRIL issue closes on FEBRUARY 5TH.
{On sale date is MARCH 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 or-
der 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. For additional advertising information call 1-800-387-
5452/1-212-849-3167 or FAX: 1-212-977-5415/1-212-586-5562.

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.

YES!!!

We do take advertisements over the phone. Contact Dorothy at 1-800-367-5452.
Please have credit card information handy. Thank you.

AIR CONDITIONING & HEATING

NATIOMAL Distribuior For Heatng & A'C Egquipment. Gas
& Oil Furmaces, Haa! Pumps, Geosharmal, Do 1 Yousall &
Save. 1-800-730-3777

ANTIQUES, RELICS, ETC.

FREE Lt to Sencus Collactors. 300,000 indan Anilacts,
Spears, Pots. 50,000 Minerals And Fossss Cacdo Trading,
Bos 669, Munneashodr, Arkanssd 71058

ARTS, CRAFTS, SUPPLIES

“GETTING Stansd in Staenad Glass ™ §1.00. Whiltemone
Boo 20BST, Hancver, Mass. G130 ——
CLOCK WORKS, Beading supphas, rockhound supphbes

BOOMERAMNGS ... HIGH-TECH DESIGNS!! Incradibie
Retsms Amanng Fun, FREE CATALOGS. Boomeranghlan,
1806-1 M Jrd, Monnce LA 71201-4222.

AIRBOATE. Howvarcrall Supphad. Plans, Propélisns, Ef-

| gines. Cawmiog $5.00. Arrowprop. Box G10M, Meeker, Okia-

ball bucklas, cul slonas. Whaolesale catalog 51.00. Elambu-: |

Box 728, Wheatiand, Wycmeng 82201

AUTOMOBILES
5225 DAILY “CHROME PLATING™ Aute parts, Moloncy-

homa T4855

HOMEBUILT AIRCRAFT - ILLUSTRATED SOURCE-
BOOK: New Second Edition. 304 pages. Kis, Supphes, Sar-
wices - Evaryiiung 10 sslact, build, By Bnd maintain your own
Bsplana. §20.00 plus §4 50 SH (USA). 1-800-557-2376 in
USA or (707} 747-1508, 8-4 PST or Check®.O. to: Asmc-
crafier, B840 Adams #0(0), Benicia, CA 84510,

SPOATPLANE Resource Guide! The ultimate “How-Ta®
COnSuman guite 1o over 500 spon arcraf ks, evaluated and
writhen by USAvialor magazing lesi-pilots. Over 500 pages
with Ulustrationipholos covenng ks, suppbas and sarvices,
539 65 1-800-356-T767 (Visa™C Only). USAviator, POB
8137, Winier Haven, FL J3883-8131

| BALDING

chéd, inaxpendse, aasy. (Free) mdormaton. Chrorme Finesh, |

Bou 5748, Doitona, FL 32728, :
GOVERMMENT SEZED Venicles from $100. Foeds. Mer-

5250 DAILY REBUILDING ARernaiors-Starters, Details.
Machamncal Engnoenng. 76 Boulevard K, Hudson Falis, NY
12838

VAPOR CARBURETOR TRIPLES MPG. Free inlormalion
HA&A, A2EISP Bowiing Green. MO B3334-8350

FUEL ATOMIZER 2000. Famous, Small and doubling gas
mileage for many, Save gas and aam money, Costs eas than
§150.00. Guaramead Free information. BO0-B4T-1771. 24hr
Boaie MEsRagE. Wyoming Insifuments - A Nama To Ba
Truatad

5250 DAILY CHROMEPLATING Deta
Enginasring. 76 Bo wibid o

TIRED OF GETTING SPEEDING TICKETST Wim non-ge-
taciabis radar dewvicas in use by mosl Highway Patrols the
onky Wy 10 spaad s 10 Endw your eroct velogity. Your
speedomeisr can b up o 10 MPH ofl. This can Causs you o
fhinis you are goeng 5 MPH owar and actualy be gaing 18 MPH
over. Calibrate youer speadoemater 15 007 MMPH with our hand
Fupld chigitad LCD calitwator. Ondy $59.07 . Or £2.00 for mong ine
formation. Send check of money order 1o HBC., P.O. Box
172, Columbia, 5C 28202-01T2

COommuncaions

wvard M, Hudson Fa

AUTO SUPPLIES & EQUIPMENT [

RACK and Pinion Rebuiding Manual Pncafnla Rack Ae-
hab, 420 Broadway, Maidan, MAO2148 002

ALTERMATOR Gonarahor Rabuiltng Book, Defails HY
Technologes. 7505 Barkentine. Las Vepas. NV 89128

DC INVERTERS: 12WVD{E 15VAD ideal for Mobida Sarvice
Busnassas 125-1200%W. 1-800-742-51 48 Canada

AVIATION, HANG GLIDING

ULTRALIGHTS - Sample ssue 53.00. Urrafight Magazine
12545 TOh Streed, Lango. Fionda J4643-3025 3 )

BUILDIFLY Youl own BACKPACK POWERED PARA-
CHUTE lor lun/profa. Takes off fom ewel grownd unasssied
Sate. Sempla, Inexpansive Detailed ook wel sOuWCes Mow
anby $18 65 EASYLP, 617-M Andarson, Talant. OR 87540

(e} PO AR MEMCHARNNTS

GROW Hair 4 Months Mew Discovery! Box 1012-C. Makah
1250, Phalippines. Brochure $1.00

BOATS, OUTBOARDS,
TRAILERS, & KITS

BOAT PLAMS - PATTERANS - KITS - Ovee 240 Cances -

§5.00 (Sent Amall). Includes Free “Boatbuilding Supplies”

calalog. "Epsxy Manua™ 52 GLEN-L, 9152 Rosecrans, Box |
| 1804/PMS, Balffiown: CA S0T0D8-2138. 310M30-5258.

PLYWODOD Pontoon Boal - B = 12° Dack - Bulld For Ap-
proximalely $TO0. Picture and Infa. 3500, Plans 52500
Wayna Wagner, Box 132, Brissol, IN 46507-1012

BOAT KITS - PLANS - PATTERNS - AMERICA'S
LARGEST SELECTION - /70" - Powarboats - Sailboats -

| Tremarans - Dwghias - Housaboals - Hydroplanes - Tunned-

huils - Duckboats - Canoes/Strippars - Kayaks - Dores - DIS-
COVER Mo dryrot epaxy boatbuildng - HUGE ILLUSTRAT-
ED CATALOG $2.00 (Airmail $5.00). Book “Amateur
Boattuwsiching”, 36,00 - Free EpoxyFiberglass Supplies Cata-
log - CLARMCRAFT, 16-6 Agualans, Tonawanda. NY 14150

MEACURY - FORCE - EVINRUDE=MNEW 1993 Bar-
gains. All Sizes 52 00 handling...Scott McCulloch
pars. Electra Marine, 610 Mamick Road, Lynbwook, New
York 11563 INFLATABLES.

FALSE CHILD ABUSE CHARGEST Catalog. Patierson,
Bax 4T2PM, Manrowia, CA 01017,

LEARN LUCRATIVE, EXCELLENT TRADE OF SIGN
FAINTING FROM NEW BEST MANUAL EVER! Froe indor-
mation. Write Today! Send SASE. Cook Publishing, Box T,
Waxahachio, TX 75185

UNDERGROUND Sourcebook of Forbidden Devices '

LOOKING AT CAMPERST Corlused by the wide vanety of
avaiabis models™ New book “Buying tha RY Thal's Right for
Vioul™ is MUST reading! Ondy §5 65, Hansen Publishing, 4831
NW 31wt Ave., Suite 223, Fr. Lauoeroals, FL 33308,

YOU Can Make Big Money Al Homa! Frea Detads: Daley
P.O. Box 1830, Nomristown, PA 19404 ———

DPPORTUNITIES in Australia & Mew Zealand New Book-
el §5.00 CHMO. Southwes! Press, 5345 Hamage Way ME
Alwguorgus, NM BT 108 2

INSTANT HIGH! Proal Liguors. Wines. And Bears
Brochure and 55.00 Aebate Cemficate 53.00. Layman's Pro
lesssonal Formudary, T80 Market Sireet, Sule 315, San Fran-
cisco, Caldormia 94102 . o

POLICE LASER/AADAR: Know How It Works—Fight
Those Tickets winoeiedge $5.00 Chris Laing, 5360 - sd4
Marengo, La Mesa, CA §1942 s A RS

FREE slactroplating cataiog. Books, kits. Linvensdy Pubns
Box 1071, Prowo, UT 84603

Can Make It Work For Yow So Ovder Today. Only §1.00 ina
cash) Pius You'll Recenve A 5200 Coupon Refundable Wil
Your Fimt Ordar, Gand To. POPULAR MECHAMNICS CLAS-
SIFIED, Degpt. 56, 250 W. 57th Swesl. New Yok, NY 10016

BURGLAR ALARMS &
HOME PROTECTION

SAVE HOME/LIFE 2 large waterproof (abels brightly printed
axpliclly warming away mbruders visabsity 507, $10.00. SF's
Plus, 241 East Drive, Bensalem, PA 19020

PROTECT YOURSELF with portable warning system
Harg an insde doorknol, Alarmm sourds when cutsis door
krich disturbed. Send 51295 « 2,00 &M (US funds) o Kew

| eimck’s, S01P Hasda, Box B33, Podt Alice, BC, Canada, V0N

BOOKS & PUBLICATIONS '

HOW TO SECURE YOUR HOME FROM BURAGLARS
BECRETS REVEALED %400 Ppd. Lou Oliis Enerprisas,
Dapt PM2, 4017 Dalvwars St Anderson, (N 48013

BUYING A CAR - CONFESSIONS OF AN EX-CAR
BALESMAN - only $9 95 Success Guaranised! Order Imme-
duntsly! Gatls PubSishing, Box 8503 Dept. P, Nashua, NH
QO0EI-E500 =1 o

“ANARCHIST COOKBOOK" Avadable again 52500, de-
vered Barricate Books, Bax 1401-X. Secaucus, N 07006,

| T“SHARPENERS REPOAT" Moninly Newsienar. Vakabi

Tips—Sources—BuySell Used Equipment. Fres Brochure
Skog Company, Depl. PMZ, P.O. Box 22187, Minneapois,
MM 55422

FREE BOOKLETS: Lile, Death, Soul, Resurmechon, Pollu-
tion Crisss, Hell, Judgement Day, FReshiuton. Bible Sian-
AamiBLUY B O Bes AT Chagiee Sesim B8 10035

2N0.

WIRELESS Homa, Auto Security Sysiems. SASE. RAB,
Bax 358, Eastchester, NY 10709

PROFESSIONAL SECURITY SYSTEMS, Free Cataiog.
Sacurity, P.0. Box 2833, West Monroa, LA 71284

BUSINESS OPPORTUNITIES

IMPORT-EXPORAT opportursty, profitable wond-wide, mad
onder busaness from home, withou! capdal We ship plan jor
ME fiSk BXEMAALGN Expansnce . Frea Rapon
Mailinges, Dept. JAT03, Woodiand Hills, Calilomia 81367

EASY BUSINESS! EARN 51,000 weakly Free details
Wrils of s8nd stampad, addresssd anvelops TODCO, Bax
12306, Marnihville, b 48411-2038

BIG MONEY REPAIRING AUTO WINDSHIELDS. Supplas
& inlammabon, Grobbs Giass Patch, PLD Bax 243, Montcs-
lo, AR 71685, 1-B00-243-2213

BUNKBEDS. Ciear 5300 per day making bunk Dads. Start
&l Ko in Spirs-hime &nd axpand H'IWIIWM




BUSINESS OFFORTUNITIES

UNLIMITED Possicdites Detalls On Gattng Stamps And
Home Business. LEASE 5200 A.DP., P.O. T44M, Capen-
tergville, 0L 801 10-0744,

START A-Million Dollar mail order business. We drop-ship
2055 beat sailing products. Lowes! below wholesale prices.
brimadiate delivary, Speciaculis home business opporiunity.
Free Book. SMC, 0401 De Soto Avenus, Dapt 20-T4,
Chatsworth, CA 91311-4891. (B00) 345-45MC

228 DAILY “CHROME PLATING" Autc Pars. Malarcy-
cles, inaxpansive, sasy [‘Fuu-ﬁhhﬂﬂnﬂrmm
Box 5748, DIH'II.FLH

mmvmmm

FREE DETAILS! MOBILE-TINT, 24 MAIN, HAMPTON,
CT oada7.

Sys-

FREE 98 PAGE BOOK! Discover AmaringPowarful
teem Hasipsng You Achissve Financial Freedom| Everything Sup-
pliad! Send First Class Stamp For Introductory Card:

POB 20007, P& 18002-D007.

TREE-SHAUBR SEEDLINGS. Whoesale. Beautiy, Make
Money. Free Color Catalog. Canno Nurseries, Box S38PM, in-
diana, PA 15701,

$28,307 IN BACKYARD| Growing new specialty planis.
Free booklet Growers, Box 1058-PM, Bellingham, WA
SE227-1058.

LET tha nﬁv‘lﬁl;mlnt finance your small business.
Grantanoans 1o J000.00. Free recorded massage:
449-BB00. (KZT) I

'mlﬁuﬂll GIANT PROJECTION TVWa"—Huge
profita?!! Simple!!! “Sony quality™!! Catalog $1.00, POLI-
VISION, 187-PM Cypress. Throop, PA 18512-1429.

$500.00 FROM ONE SACK CEMENT! Picture Proof §1.001

BRINCO, Box 401082-K, Hesperia, CA §2340.
PLASTERACRAFT . . . Profiable Homa Business 3000

Molds Availabie. Delais Lyrnate, 8251C Menipark, Mansor,
Onig 44060

OBTAIN Capital How? (Free Booklet) Sources-P2, Box
281332, Darvie, FL 33320,

WORK FROM HOME. Financial Independence! Cuatzal
Co.. Box 537, Walis Wlla, WA S9382. (506) 525-8544. (415)
S,

PRIVATE INVESTIGATION TRAINING! BIG INCOME!
OWN BOSS! FREE INFORMATION. PROBE, BOX (PM)
2133, BEVEALY HILLS, CALIFORNIA B0213-2133.

§1,000 WEEKLY AIR TOOL REPAIRING. Free Deisils
Box 4172, Wichila Fails, TX T8308-0172

COUNTERTOPE Pius Mo, FRacalor WITHOUT
REFLACEMENT. Ouicx, EH! Ta . (206) 256-9742.
Wit Tlﬂ‘ln-m Vancowsar, WA

530.00 HOUR WITH YOUR VIDEQ CAMERA AT HOME
IN YOUR SPARE-TIME. FREE INFORMATION. CALL
1-B00-T52-4838 OR WRITE: OWEN, 4213-C OWEN ROAD,
DALTON, GA 30720, i

CRIME DOES PAY! 1000% Proft Ssltng Anli-Crime FAa-
ports. Complate Mallorder Busmess wiLimitiess Polential
Sun-Aay Eniteprises, P.O. Box 4680, Carson, CA B0748

TURN 85¢ INTO $48 PROFIT! FREE OFFER. JCOP. Box
888, Incian Rocks Beach, FL 31§J_5-DBSB

LODKING for a way ID be your own boss? [Menaymaking s
Ny aasy, carsires. | Write: Owen/CPM. Bamis Ground, Wash-
Ington SAE04-0010

$40,000 ON % ACRE! New Hydroponics -
pleasant, practicall Fres dormaton. Fobin's, Box B81804.,

Nt EPinRivg

HYDRAULIC JACK HEPAIH MANUAL, CATALOG
$10.00. HYDRAULIC PARTS SUPPLY, BOX 4147,
BROWNSVILLE. TEXAS 78520-4157.

LEARN Sewing Machina Rapairing Men, Women Lucmn-
thve Profits. Grasslin Comrespondance Schaol, Box 905
Adaxandria. Ohic 43001

MNEW! GROW EXPEMNSIVE PLANTS. SELL FOR 2,000%
PROFIT. Frea irformation. Growbiz, Box 306-M2. Saminary,
MS 35478,

77,000 homebased business. “Personalized instant Tat-
1008.” Free report Tatioos/CPM, Battle Ground, ‘Washingion
S8B04-0010

MAILORDER Books, 1.000% Profit. Selectco, Box 1140,
Claarwaier, FL 34817

RECYCLE METALS. NO, NOT BEER CAMNSI! Easy 5458
weakly! Fres information. Recycier, Box 681804, Franklin, Th
37068- 1604,

mmw-‘mvm Talephane Answarnng Machine!
I've made cwer §1,000,000 using mine! (303) 837-1492.
Racorded Details.

RECYCLE! (AMAZING PROFITS MADE)
Ausomotsle Batteres! (Frea) information’ Batery Outiet, Box
JH00PM, Hickory, NC 28603-3300.

JOIN HOME-WORKER'S ASSOCIATION - Get “Guar-
oed Lagimate”™ home-amploymment offers! (Many Choices()
Wrile: Association - PM 2095 Alsxandria Bay, New York
138070250,

INFORMATION HIGHWAY Get On? Gel Rich. Mo Comgul-
or Noaded! Complete Course Only S4TD! Free Details! (718)
2854275, 34 hours.

MAILORDER WEALTH. Make Super Big Profits. No In-
vestmant. Box 276318, Sacramanio, CA 95827

§25.00 / POUND PAID For Aluminum Scrag? (YES ... Fres
Reportl} Write: Amanscrap - PM 295, Alexandria Bay, New
York 13807-0127.

FREE! 1000 MAMES! SASE §2 00 Handling. Eugens, 160
Washingion SE, Albuquargue, NM 87108,

SIMPLE WAY TO GROW RICH. Make Homamade Book-
lals. New Ideas Frea. Prool. CAB, 60 Wasichaster,
Willimmsvilla, NY 14221

IDEAL MAIL ORDER PRODUCT! Every person potantial
cusiomed. High, on-going profil, Fres details: Soing Marketing,
10013 NE Hazel Dall Avenua, Suite 182E, Vancouwe:. Wash-
ingion SO6AS5.

1 MOMEY Maker Spare Time! No salling! No irmmaniony]
Publicly documented seven week §19,919 incomal Froe au-
dio cassatte and repor reveal everything. Aeal Money, 333-
PM3 5'W 5th Sireat. Grants Pass, OR 97526

SAVE MONEY. Your home businass computer choices ax-
plained. Frea detads. Chestah, 101 First S, Suite 5530, Los
Adios, CA 94022

INCOME AT HOME! 250 profilable ideas. Fres details, In-
fohetwork, Dept 101, P.O. Box 985, Millras, CA S40M0-0805

PLAND Tuning quickly laamed with homs study courses.
I'.'hplum-i grantsd. American Tuning Schoal, 17050 Teller
H.u: Cal-ﬂ #5037
i BOSS. REPAIR CRACKED WIND-
mﬂmmnmwmw

mmnlm DESPERATELY HEEDEDI B.ﬂ mnr
gt caught in the homawonk fraud trapl Hundrads of legitimats
Mm to employ you now! Free reporti Long SASE
To: Consumer Metwork, Dept. P2, Box 8138, St Paul, My
55108,

" Elecironie Product, Manutacturar,
FL 33708,
£392.00 From Squars Fool Plywaod. (HugeDemand] $1.00

[M.m-u-ﬁ Woodwin-PM. POB 853, Brdgewater. Mass.

mmm in Moldmaking/Casting. Fres in-
hn'r-lnn Casterafier, Box 18586 (M2). Mamphis, TH 38188-

lmnm Al Homa 55,000 Monihly Possibls

Mo Pomograghy. Free Datails. Wiite- CMS Mﬂﬂurﬂﬂ.r
Dwpt. 17, 210 Lorma Square - ¥163, Birmingham, AL 35218,

$8,000 Monthly Assembling Computers! (Easy Home Busi-
niess Opportunity.) Free Report Compudens, S620P Ripple-
creak, Momno Valey, California 82557-1821.

WRITE, Publish, Prosperous Bookiets. Free info. 3062
Riverbay, Tampa, FL 33818,

MAILORDER BOOKS. Excollant profits. Mascor-Ph, Box
8308, Silver Spring, MD 20907,

NEW! MONEY MAKING PROGRAM, Free detasls Fabon
Emmwmmngmum

MAKE UP TO $300 PER HOURT | do! 1Nl show you how 1o
parform a sémple sarvice for businesses. Siep by step plan,
NO HYPE. FREE DETAILS. 7800 Limonite, Ste. G, Riverside,
CA 2509,

§1000°s weekly with fax maching, Fres details laxed,
1-TD4-361-T186 24nrs

CONFISCATED US Government Merchandse YOURS!
Amazingyy Crhaap! Details Free NOW G-Surplus, Box 1528-
PA, Havertown, PA 18083-9908

“HOW TO MAKE MOMEY ON IMPORT-EXPORTS .
THIS YEARN! With the passage of MAFTA snd GATT, uniqus
Spportuniies awal Stad pan-fime withoul imestng in mern
munmﬂwmmm
Drgest & Dwectory Of Fonmgn * 15 Guaranteed!|
Amiesl, 7200 E. W.T, Harris Bivel.. #110-01, Chasiotts, NC
2RET,

RETIRE WEALTHY THIS YEAR - Create |dess - Omers
Disgribite Thaen - Fiscess Monthly Checks - Fres infomaton
Jirm Purced, 18511 Daphne, Torance, CA 80504

FREE 24 Pago Raport “Iniommanon Sugear ht‘Jhw-ﬂ‘l T‘JmﬂT
by Auss von Hoslschar, Mo Compuier Reguired! (B10) 483-
B493

EARN 56000
IN 60 DAYS FOR $60
FREE DETALS
Hﬂ 000 From | Orn -’-rru:' Grow GIHBEHG Lea's, Box
BE2TE-MP, Mew Augusta. Inckana 48268

$4.95/Each Car Alarm Sticker You Make SASE. Auto-
Guard, Box 83270-PM, Los Angeles, CA 90093,

THE BEST! Your mad-order DREAMS come tue. 1000%
profit! Success. 3722 Wes! 50t #2958, Minneapalis, MN

MAKE rmonoy in mad order. Super sasy tecnnigusl Wiite
Mailpro, 4380-PM Midia Fidge, Peery, Onic 44081

PM, Brookdyn, NY 11204

5320,000 Yearty Solling Boos w.ﬁ;ﬁrhmnnnq&mn
Associated, TPCF, Box 4113, Tnﬂ'lnc:e CA 80510

$802,844 trom homemade Tow- m»oo-ponuw Doakiits
Fros Fres repon. B B-WH-IB 51]?.1 Dll-. Frisndswood, TX 77548

550,000 vear. Seling, wﬂﬂlﬂﬂngnrl'q:nrmgm Frasa
report. Autonat, 507 Dak, Friendswood, TX TT548

LET Your Adverssernent Achieve The Sema Effect! For An
Aodtional $54 00 Par Advertisement You Can Order Cur
Screening Process. Same Prica Applies To Al Advertise-
mants Mo Mater What Size, Small Or Large. For More

12125483167, FAX: (212) 977-5418/212)

BUY IT WHOLESALE

31,487 Products, Factory Direct. TAIWAN, HKONG, PHIL-

BELTS, Buckias, Hal Taca, Jewsiry, More. Complele iine
tast snllers. Big Profits. Compiets daaler sat up Coior catalog
$1.00. Anchar, Bl:lll&EISE PUREA, Norih Prowsdance, Al 2911

NITE-GLOW House Numbers Sample 5500 Nonka Pacit
ic. 115-33165 Sacond Ave , Mission, BC. Va2V BTB

FUHHACES Janiirol™ B0%-90% EMficiencies 5:} l;n;m
150,000 BTUs. $432 00/3855.00 FOB Includes 5-Yaar All-
pans 25-year heal axchangs:. Manutacturer's Wamanty. MNat-
ural-LP Gas 1-616-383-8350. VISAMMC,

CABLE TV ECIUIFMEN'I'

CABLE TV Why ranf? When you can own. I..ﬂ prices,
guality products. Col TOMITE 6 pm-11 pm EST 1-800-B65-
7403 free catalog. Trus Value Elsctronics, 0. Box 581, Lin
coin, NH 03251 Flcte )

CABLE Tes! Cheps. Puls cabis box into full sarace mode!
$29.85 10 $50.95. 1-800-452-7000, (310) 5O2-0841

REVOLUTIONARY Technology Uaiversal Box Wores On
Jeroki-Pionssr Sysisms, 1-B00-678-8342 ¥

CABLE TV CONVERTERS/DESCRAMBLERS. 2 year
warrantas on Jarold, Zenith, Tocom, Scenlific Allanks. Wea
BEMICE MO CONMMErs back guarnntes. MATIOMAL
CABLE SERVICES (216) 8354128

CABLE TV DESCRAMBLERS/CONVERTERS. Jerroids,
Sciantific Allanias, Pioneers, Morel GUARANTEED TO
WORK OR MONEY-BACK| ALLSTAR 800-7E2-7214.

CABLE TV DESCRAMBLERS, CONVERTERS, COM-
lﬂ'ﬁ DEALERS DISCOUNT CALL NOW WE'LL BEAT
THE COMPETITION - UNIVERSAL SALES - B00-847-2371.

CABLESATELLITE DESCRAMBLERS lor all systems
guaranteed| Send SASE for information. Mystical Electronics,
P.0. Bew 481 Coopar Station, Naw Yo, NY 10278,

lmge Elctronics, inc. 1-800-852-3916, 1125 Rverwood Dr.,
Burngville, MN 55337,

CABLE Tost Algs, Cubss, RFT1%s and Traps. Jerrold, Pig-
noar, Sipma Boves. 1-800-671-1110

“BULLET™ BUSTER. Elecironically shield your cable box.
§16.85 + 53,00 SAH VISAMEC . Elsctroman, (504) 482.3017,

DEALERS OMLY: Taa! chips &t bélow wholasale prices!

tor flies availabls. We also have descrambiass, priced o
mave. Visa, Mastercard, COD. 1-800-618-7480

SECRET CABLE DESCRAMBLERS! B your own Da-
sermblar for LESS than $12.00 in SEVEN EASY STEPSI
RADIO SHACK Parts List and FREE Dascrambling Mathocs
that COST NOTHING To Try, Incluged Send $10.00 io: IN-
FORMATION FACTORY, P.O. Box 860, Saabrook, Tezas
H For COD's 1-713-522-3512 Any Tima!

'EAHLET\' CONVERTERS & ACCESSORIES Wholasaiars
Walcoma® 30 Day Maneyback Guaraniea' Free Catalogl
EHFHHH&HCE ELECTROMICS, INC. 1-“-.15-!512

DIEIT.I.I. VIDED STABILIZER removes all video- -.pa
copyguard prolections. 328 85 A-Plus B00-877-T587.

CABLE DESCRAMBLERS. BARGAIN HEADOUAR-
TERS, WHOLESALE PRICES. ABSOLUTELY THE LOW-
EST PRICES| MONEY BACK GUARANTEE. NOBODY
BEATS US| AP ELECTRONICS 1-800-304-3604.

CABLE TV Dwscramblers—ExceSent Prices. Immediate
Shipping. VISAMCICOD, Wing Wholssals B00-304-4408

CABLE TV CONVERTERS, DESCAAMBLERS. Scientfic
Atanta, Zanith, Jermld, Poneer, Oak, Aeplacement For Most
Models. Cuality, Price & Senvice Visa™C - dealer inquiries
irmited. EAGLE Elactronics, inc. 1-800-258-1187, 1301 Aail-
haad Bhvd., Maplas, FL 33983

CABLE DESCRAMBLING Manual, $14 95 SATELLITE
DESCRAMBLING Manual, $18 95, Cabletronies, Box

GUIT BEFORE YOU ARE FIRED Estabished Homebased 30502P8. Bethasda, MD 20824,

Technigues iImmadals inoome Delmis Fax Omnilus-& 1-800-




CABLE TV EQUIPMENT

ZENITH ST1612 DIGITAL CONVERTER/DESCRAM-
BLER, REMOTE - §148.00. DIRK BRAEM, 4838 AQUATIC
AD., NASHVILLE, TN JT211-5304 -1-4815) 331-8637.

" CABLE TV DESCRAMBLING

CABLE TV Canveriers, Jarrold, Zenith, Oak, Scientific
Asimran. All Brancs Available, Link Yoursalf To The Future
ViSA, Mastercard, COD Accepied. Cable Link 1 -B00-501

I!

CAMPERS & TRAILERS—HKITS, PLANS

CAMPERS - TRAVEL TRAILERS: Plans/Kits Catalog
§1.00. Glen-L, 9152 Rosecrans, Box 1804/AYS, Bellfiower,
Ca BOTDE-27138

CATALDGS

UNIGUE French Canadan recipes. $5.00. Fisheds, Box 217,
Enowiton, Cuabac JOE 1W0

BEEPER Accesscnes, Mot Coiors! Newes! Styles. Calilor-
nia Bungess. Full Color Catalng. Sand §1.00 (Rafundable).
Crystal-Comm, 115 Inman #2500, Edison. MJ DBB20.

CANVAS BAGS AND APRONS, SASE For Frese Info
CANVAS UNIVERSITY, 10734 Jaflarson Suae 216-PM, Cul
wor City, CA 90230

ATTENTION WOODWORKERS! Charry Tree Toys has s

CE'S, RADIO & HAM EQUIPMENT

PRO CB ANTEMMAS/ACCESSORIES! Fres calaiog.
Firgstik Labs, 2614 E Adams, Phosn, AZ B5004

SECRET Scannar Freguancies] Faderal Survasl-
lance, Police, More' Free Catalog! CRB, Box 58, Commack,
NY 0725

POLICE-FIRE SCANNERS. CB's. MARINE 2WAY, AN-
TENNAS. HPR, BOX 621136PM. LITTLETON, CO BO1E2.

CB MODIFICATIONS! Frequencies, siders, FM, amplifiers,
books, kits, repairs, high-performancs aocessories. Catalog
5300 CBCL Box 31500M,. Phosnia, AT BS046

CLOCKS, WATCHES, ETC.

TOF PRICE paid for Gold, Silver. Platinum, Diamonds.

Jawairy, Write lor free indoermabion. Chicago Gold & Precious.
Metais, 10 South Wabash, Chicago. 60600
COMPUTERS & SOFTWARE
AMORTIZATION program. Diaplay & print schadsles
GREAT VALUE only $800. REM, 38 MeCulchoeon Road
Box #1, Lake City, SC20880. el
HOW TO CHOOSE YOUR PC. Ex
HAM, madam, COROM, manior, pr
how 10 buy. BO pages. $14.95. Money
1+ Box 78, Powell, OH 43085

$1000's weakly, D

NS PrOOEESON, ik
'|'~1ln|'|| Know
back guaranios

Frae Saltwani, For Fisa

oo Call 1-T04-361 -
VIDED LIBAARLAN - ek BN BVEnl OF MOovie
ard ipder spont MHours tryng o recodd if - VIDED

15 cHERIOG. Maaps rack of un

LBss lime than hand abssng
1-B00-337-2030 53995 + 5550
OaA. PO Bos &01, Fort

Windows 3.1
i MAC of sl chack (o

HOW TO BUY YOUR PC DR MAC—THE EASY WAY!
MHow. Fros e, 216 F. Sune 1530

Dgwve, CA B561E

CONTACT LENSES

WHOLESALE Contact Lensses A Brands Exampla Dis-
posabies-517 00 Bausch & Lomb Soflens-511.00 1-800-
5213511

CONVERTING BUSES TO
MOTOR HOMES

FREE INFORMATION - Bill Lowmnan, 308M Revarbary, Tam-
ca, FL 33678 1-800-821-5323

anm Irflormaton Ts

DO IT YOURSELF

Ietn Harmwood Fioo: Aefinmh K

o i
0 52 Sawmiil ®3088, Dubin, OH

rae e T T T

HOME THEATER MADE EASY, Video §$16 85 1-800-335-
B163. MCVISA Accepied. Call Mow.

ATTENTION Woodstove Fireplace Users. Kinding Wooad
Galose. Buid Your SPLITTER For Less Than $20.00. Unique,
Prowen. SASE For information To: Robiber, Depl. P, Bax
6088, Walnglord, CT 06482

LEARN Modern Arrowhaad Making. VHS £20.95, 5™
£3.50. Commaons, Box 5012-M,_ Central Poin, OR 97502

BELT BUCKLES for coins, siones, cul
slones, clock works. Whokeaals catakog §1.00. Eloxite, Box
728, Whaatland 'Wyomeng BZ201

WORLD'S BEST “How-To"™ Videos. 3,000 Titles. Free Cai-
aiog! Brambel, 111 Downay, Brockion, MA 02402

NEW ‘akd Credil File Guar, Free Info: Call 213-368-8114.

EASY Credt Guaranissd! Gal Your Visa or Mastercard
Pagardiass of Previous Credit! Call Now! 24 Hours! 1-B00D-
BEL-BA03

BUILD YOUR OWN CRYSTAL RADIO! Woarks Miraculous-
Iy Without Batienes! Complets kit 55.85 including . Mo
Mrmm Rachvar Kits, Dapt. PM295, 1450-F Mis-
sion. San Marcos, CA 52068

ELECTRIC 3-Way Switching Made Easy. instruction And
Diagrams. Oshar Tips. $3.00LSASE. CM Enterprises, At 2,
Box 81, Baipre. Onio 45714,

LOW cost cul off saw lor steal, plastc, wood, eic. Dotailed
drawings & slep by step insbructons. 59 95 US. $12.95 CON,
Tech-Pra Plus Inc.. 9139 Godbout. Lasabe, COuabec, Canada
HBA 2HT.

| EDUCATION & INSTRUCTIONS

CALL: Acts 2 Acts 3. Frew Prayer. 1708 Fredencksburg
Ave., Lakeland, FL 38032561, —

mﬁmmmﬂ by U5 mil
wry. 24 volumes, olher courses sviadabls Fres info. Faderal
Technical Publisners, Box 1218 M, Glen Lake, MM 55345,

LEARM LANDSCAPING at homa Frea brochure. Call
1-B00-X26-9221 of wriie Lilstima Caresr Schools. Dept: P
0125, 101 Harmison Strest, Archbald, PA 18403
ALEGAL GRADED CURRICULUM. APPROVED
homs study AMoriabia 100 ya&MS Eupadanes Fres CELRIOQ
B00-826-0228 BLACKSTOME SCHOOL OF LAW, P O. Box
, TK TE3ET,

o 18.27TH pupé-':- Evailahat 306~
sush 5200 Fessarch, 11322 Kaahs, F206MK

page calalog
Los Argeles B0025 Tol-tres Hotlins: BO0-351-0222 (or 310-
4TT-B226)

LOCKSMITHING, Urresrsal Schodl ol Masier, Cofreapon-
gonce and Shop Training, Box 2714852PM, Sacramento, CA
1'_|FL 1

IH'-'ES.T‘IEJ.TIGH I:l.REEFI. -.‘:h.m:l. hiTel Sliicy Bﬂ-\!uﬂ‘\-ﬂ ]

HUNHES!EEHT LIHIUEFISIT\" DEGREES. Ilm:hnlhr i
Masiers, Doclormies Accrediod, inpapansive, lesl. Credkt b
lte sxpengnce. FREE BROCHURE. Bears Gude-CA&B PO
Box B26PM. Benicia, CA 94510 (800) B35-8535

camar? T =nginpenng Techmecal Society, Inc., offers
A salf-gssassman! package that will help you dalarmane
whodhar you @rs ey 10 artér 8 Colléps SnginBanng of MBdh-
nology program. You may purchass the NEAS: package bor
$17.25 directly from JETS, Inc., 1420 King Sireat, Suite 405
Alpxandria, VA 23314-2784 For morg inlormabon, conlact
J:'S (T3} S48- ..:.‘7I. ————
HELP nP'FLI.ll.HI.:ES LAST LD'NGEF! 5300 o "11 Jn.-."..-
PO Box 1008, Chagtoriand, Ohio 44026- 1008

LEARN AUTOCAD AND EARN MONEY First Stop for Au-

FREE VIDEDQ Extamal BA/BS, MSMBA PROLAW-AE-
credited. finpncsal and, (B00) 431-37T5 La Sala Unvacsity
-1"']1"' T75, Mandevile. La TO47T0-4000

AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY
FOR ¥OUL. YOU CAN CALL DR FAX IN YOUR ADVERTISE-
MENT AT ANY TIME. ALL WE NEED IS A CREDNT CARD TO
CHARGE IT TO. ASK FOR DOROTHY NOLAN. (212) 648
JIET. FAN: (212) GTT-5415.

CALLER IDENTIFICATION OVERRIDE. $300 Ta PRO-
TECT YOUR NUMBER, 1600 Morticolia, Meritt, FL 32652,
SURVEILLANCE - COUNTERSURVEILLANCE - WE
HAVE EVERYTHING! Cotalogs $5.00. PEP. Bax B30024-M,
Norcrosa, G 30093 L !
BUGGED?T PHDHET.MPPEI:I? Froo Calaiog C
you Fast! 1-800-T32-5000,
MINIATURE \rIDEﬂ cl.HEHlS FOR SURVEILLANCE.
Complete Line of Camanas. Monilors, Tima Lapse Rocorders:
Catalpg 55.00. INFINITE ELECTRONICS, 434 Waosl
MacArihwr, Suite 111, Shawnes, DK T4B01
SUﬂu’EILLIHtE.'CDUNTEFle"F PH'IJIZH:TI'-'."IH' JLAT
a5l Prices! Calalog or Bo

EMPLOYMENT INFORMATION

$750 WEEKLY at home Excitng Details §1.00 BCS, PO
109-PM, Macdisboume, WY 26149
A.SEEIIELE E.i.s-'l' PRODUCTS af homa' Encellent pay'

ourimr Sur

veslance equpmant e

B

BILLIONS AVAILABLE! Free Govemment Grants! Call
(24 hra): 1-(619) 509-3502.

FFM0OC, Hilside, IL 80182-1904
“¥OUR FINANCIAL DREAM™ A Mew Service From

CONTROL Your Financal Future, Catalog 54 00 Retund-
abie With Purchase Software Available. RAMN Marchandise
and Publications. P.O. Box 840, Newman Lake. Wash
02 50840

INCREDIBLE!! EASY MONEY!!
mmmmnmmmﬂmum
PEAN BANKS THAT GUARANTEE HASSLE FREE
MILLIONS AVAILABLE - JUST APPLYT NO nﬂ_lr OR
COLLATERAL REGUIAED! DETAILS $5.00 LCE., 2350
SOUTH JONES #101-DEPT-PM, SUITE 22, LAS VEGAS,
MY 88104,

DEBT PROBLEMS? AVOID BANKRUPTCY! Reducs Bils
By 50%! Mol a Loan Company 1

FOR INVENTORS

INVENTORS! Can pou patéri and peolit bom your dea’
Cal AMERICAN INVENTORS CORP. for Iree inlormation
Sarving inventors snca 1075, 1-800-338-5656

PATENT AND DEVELOP Your Invantion Registersd
Fatard Apant and Licensed Professional Enginear, Send for
FRAEE PATENT INFORMATION Every inventor Should Have
Richard L Miller, 12 Parcside Drve, Sume-M, Dix Hills, NY
11746-48T0 (516) 4834343

WORK DIRECTLY WITH
REGISTERED PATEMT ATTORANEY
ENGINEER

RECORD

INVEMTION and 148 PAGE BROCHURE. inraduction 1o
Iriusiry, Maskenng Plans, Overssas Producton, Prototypes ard
Pesaacn Aasdly Avalsble Also specainmg in Copynghts ano
Trademarks ASSOCIATES LOCATED AT THE U.S.
PATENT OFFICE-TOLL FREE FROM U.S. AND CAMADE
Prone B00-367-TT74; FAX BO0-367-TT73 of wiite: MICHAEL L
KROLL Regisered Paten Atiormey, LS. Patent

826,765, 171 Stiltwell Lane, Syossel, New York 11791
Ouitsichs LISA (516) - J67-T777 - FAX: {516) - SG2-2787.

PATENT IT ECONOMICALLY! Frae n-Ll I8, Licensed
since 1058, Ranes Asaociates, 2008 Fondulas, Richmond, VA

| 232

" DON'T SPEND & PENNY unhi 1 'pﬂun read “posdtheety
wverything you eves wanied 1o know aboul makng a lorurs
wilh your gesal e you didn't know' who o aski” H's feedlic!
Special ofler. Send just 51000 « $3.45 5H o INVENTORS
COUNCIL, Bow 8353, N. Piymaouth, MA DE36Z. Guarmmsed

| femus Daﬂ"rmu i onal

s - Copynights - Protecied ideas
Figaé Brochurs. Inveniors Helpar

FiT’EHT‘S Tradar
Have Piatit Patenlal
BD0-BX3-0720 - 516

INVENTORS F

marks S00-8 T6-56 0

T INVENTORS: Lnizs The usqu Procnss™ o PROTEC-
TIOM And Potential PROFITS. FREE ADVICE, Your Fiml
Step i krporiam. We Have a Database Of 7+ Million Comps
nied o CREATE OPPORTUNITIES FOR OUR CLIENTS
APSI, Washingion, [ B00-458-0052

51CH-" PAYING FOR UHHAHKE'I'!.E.LE DESIGHN
PATENTS! PATENTIals INCORPORATED:; SEARCHES
COBTAINS UTILITY PATENTS, MARKETS AMD LICENSES
INVENTIONS FOR A PERCENTAGE. AO0VE1-T48T.

REGISTERED F‘lTEhT ATTORNEY. DA KeiDestnngs

Eros Inlormanon 1-B00-GEE-TETT

farms on Dﬂlmm

IH\'EHT'UH'B—HE'IIFH SEND IDEAS TO STRANGERS!
ANVDID RIPOFFS - SAVE THOUSANDS! REVOLUTIONARY
PROTECTIOMMARKETING METHOD! NONPROFIT OR-
GANIZATION. FREE INFORMATION: 1-800-848-3228.

BORSARAI & ASSDC l.TES lerd PHDFEEEIGHM.

if rEhes & Fegstored paten! afiormdy

ATl "‘IHFIDE‘HTIJ\LIT\' vl SUPERIOR SERVICE.
1 o Paber ol B0C-225-2452 for Ires In



FOR INVENTORS

INVENT SOMETHING? ESI Inc. links unconnectad indi-
viduals with dacision-makars. Free brochure supplied.
1-B00-547-TEAS,

ACCUSEARCH Specializes & Thorough, Prompl, Inespan-
seen Patent Saarches. 1-800-909-5498,

INVENTIONS. New products. W subemil b indusiry. Patent
sarvices. 1-800-288-IDEA.

:

ENERGY RELATED INVENTIONS. Patents and gowenn-
ment asaisiance. Steven Hilllard, Aegistarad Paleni Agent.
1910} 570-0224,

FREE heip for imveniorsl Mo charge for pratection forms
and information kel Alfikated [nventors Foundation, 1-800-
525-5885.

oHdesl, Dipgest, besl Cusiom instrument specialists. Free in-
foermation, 1-800-323-1212. Lioyds-PMC

PATENT SEARCHES, WiO REPORAT §185
UTILITY PATENT APPLICATION 51750
INFOTECH Design and Palent Professionals. Call for infoe-
mation, BO0-301-6036
INVENTORS' DIGEST. Calebrating ton yoars as Amarica’s
only imvanbors magarine. S22 per year, 1-800-838.8508.

CABLE TEST-CHIPS as low as 50 85, lor \esting cabile
bauss in FULL SERVICE moda. Jarrold: Starcom VIVl & A2
VE, Javrold Cubes; Pionpor, clears E2 thru ES; Pionesr cubes,
BA-5000 thiu BA-BTO0: Tocom 55035507, Scentic Atlanta:
8500 thry B800; Fenih: all but PZ1; MLE. ENGINEERING
1 {BOD) SA8-4030 Sales (B17) TRO-3830 Tech (617) 770-2305

ACTIVE Hovercrahl Mamdaciunng Busness includes: De- |

Bgn ngms. MNew Production Molds, 19684 Demo. Moosl. Alss
Wabercrall Laisure Product Molds Drven By J#l Propulsion
Engine, Damonstralor Availatis. Interested Purchasar Apply:
Hover Air Canada, 28 Lennax Drive, RLA. #2, Barria, Ontaria
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FOR THE HOME

EMERGENCY WATERI Build & unique amaéngancy wals
Sorage systom, Water, sutomalically raplanished daily, Plans
and insiructions §28.05: ECS, Box 1152, Draper, UT 84020
1152,

FORMULAS, PLANS, ETC.
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SEARCHING FOR JUST THE RIGHT GIFTT We rmaght
have whal your ooking lor. Wa even parssnalize spacial
avma. For full-color calalog sand 53.00 koo Samuel Thesing,
Fatailar, P.0. Box 326, Liswesion, MM 55652

HUNDREDS DISTINCTIVE GIFTS, LOWEST PRICES
100% UNCONDITIONAL GUARANTEE, FREE CATALOGS

Hogab Trading Inc., 518 Park Avenus, Plurfield, N 07080

GO-HARTS, MOTORCYCLES

GO-KARTS, Minibios & ATVs. Assembled, Kits, Parts,
Erginas. Descount Prces, Large Seleciion. B2 Page Catalog
52,00, 216-257-5588. Karl World, Depl. G, 1488 Mentor Ave.,
Panavile, Ohio 44077

GOVERNMENT LANDS
GOVERMMENT land now available for claim. Up 1o 160

actésiparson. Free recorded message: (TO7) 448-1887
(4KZT)

GOVERNMENT SURPLUS

MILITARY Equipment and Supplies for Ouldoorsmman, Cat-
Aaleg Szmlﬁuma Midwesi Surpius, Box 1481 2-PM,

o T

" HOME Typists, PC users neaded. $35,000 potantial De-
tnils Call (1) B05-062-B000 Ext. B-20024

T EASY Work! Excallent Pay! Assemble Progducts Al Home.
Toll Free 1-(B00) 467-5586 Ext. 5038

$320.84 Weakly Assambiing Our Products A1 Homa. Tall

i
8
¢
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HOBEBIES & COLLECTIONS

BASEBALL Card Coflacting Sacrets. 52 00 SASE. § Free
Star Cards included. JFB, 172 Bowars, Roysion, GA 30662

HOME CRAFTSMAN

FURNITURE Plans Catalog Over 300 Furniture Plans A

" HOVERCRAFT Pians, Kits. information 5800 (Refund-
abla). SevTec, Bax B4E, Monmae, WA BE2TZ.

HOVERCRAFT Plans Publications Catalog. $2.00. LAM.,
Box 27655, Lanaing, MI 480200 BO0-213-2088

INVENTIONS WANTED

KMNIVES, CUTLERY, ETC.

SWISS Knita, Balt Pouwch, 23 Function! 524 88 Gamini_

LOANS BY MAIL

IMMEDIATE CASH LOANS! Borrow 51.000-575,000. Re-
gardlass of credit or income-Mo Collateral Requined. SAME
DAY PROGESSING. Call Tall Free 1-{B00)-452-9509.

MEED-A-Loan $500-$100.000 Bad Credit No Problam.
1-800-441-3012

BIGMNATURE Loans Must Hawe Checking Account and
Steady Job |W€5—Dﬁﬂﬂ

QUICK Casn Mo Codateral, Mo Cregd Check, No Front
Fead. (213) BE2-4248

BORROW $100 - $100,000! No Collateral. Personal. Debt
Consolidaton, Business, Residenbal - 1-800-444-6500

MACHINERY, TOOLS & SUPPLIES

HOBBYISTS Improve your LATHE with ihe wisrmate jool
pas! system: KAF, Box TEIC, 51 Joseph, MI 49085 816-425-
TOS0

" LITTLE GIANT LADDER SYSTEM. Words Mos: Versatia
uﬂ_:lnr Froa Brochuno, 1-800-256-0655

'FOUNDRY SETS Suppis, Brochuro 51,00, Pyramd Prod-
ucts, BSIST Amencan Canal Ad Nidand, CA 92257 (618)

LATHES - INDUSTRIAL/MOBBY FROM $380.00, MET-
ALS, SUPPLIES. CATALOG £2.00, CAMPBELL TOOLS
CO., 2100-D SELMA RD., SPRINGFIELD, OHIOD 45505,
1-513-322-8562.

4° METAL Cutling Lathe 312515, TAIG, 12418 Nightin-
gada, Chandier, AZ 85249,

METAL & Woodworcing Machinary. Full Ling Frs Catalog
Blue Ridga, Box 536-V, Huricans, WV 25526-0538
(et} S62-3538

LUMBERJACK chain saw sawmills - powar-lsad. Brochurs
$2.00. Brown Enginsanng. Box 40, West Poinl, CA 95255,

COMVERTERS singla 1o threa phass you budd o we build
§7.00. Plans & Catalog Phasemakers, 586 Wesi Maryiand,
51 Paul, MM 55117

ATLAS CRAFTSMAN LATHE Parts Accessonas. Herman,
308 N.W. ﬁﬂﬂjﬂ_am Tamarac, FL 3331

TIRED ol massy, unanganized ool boxes? Try tha “TOOL-
GAMNIZER", & very unigue CUSTOM FIT crganizer that

MAGIC TRICKS, JOKES,
VENTRILOQLUISM

VENTRILOCANST Supphes. Instruction, Informaton FREE!
Dummy Cataiog 52.00. Maher, Box 420-Pid, Littleton, Cok
oraco B016D,

FREE! World's Leading Movelly Catalog. 1800 Jokes,

| Tricks, Scianca, Sports, Hobbess. Johnson-Smith, F-01, Bran-

danton, FL 34206-5500,

MAILORDER OPPORTUNITIES

MAILORDER Millionaire Reveals Moneymaking Secreta
Free, auciting cassafe Mal Powers, 12015 Sharman Foad,

FREE 200#'S - QUTSTANDING OPPORTUNITY. UNLIM-
ITED INCOME - FREE INFORMATION CALL: (914) 573-
2067

MISCELLANEOUS

REPLICA Swiss Waiches 18KT Goliplated! Lowast Priceal
2¥ Warranty! (404) GB2-DS0G.

MONEYMAKING OPPORTUNITIES
CRAPS SYSTEM. Wins consistontly, GUARANTEED!

BLACKJACK Stralegy Charts - All CasinosAnverboals
Egﬂ JEL, Box 2124, Wes! Lalayete, IN 47006-0124

POTENTIAL Earmangs 510,000 Monthly Managing 9004 -
Telaphane Numbsr Furnished Froe - 1-800-870-3202

EARN BIG MONEY! 70 Money Making Reparts, 57.00
Elanicg Dabloura, P.O. Box 207, Boston, Ma 02123-0207

MUSIC INSTRUCTIONS & INSTRUMENTS

INSTRUMENT Kits! Build Appalachian and hamemarsd dul-
cimers, banjos, mandolins; even harps, harpsicords, Free
Catalog PM Hughas, 4419 Wast Colfax, Denver, CO B0204

ACCORDION Top Brands. Cordovox, Buy Direct Tramen-
dous (hscounts. Trades accopled. Froe brochure PM, Acoor-
dion-0-Rama. inc., 307 Tih Ave., New Yook, MY 10001
Phane 21267 5-9089

ACCORDIONS, CONCERTINAS, Button Boxes, naw,
used, repans. Iredas, credil cands. Castigeone. Box 408, War-
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NEW PRODUCTS

GENERATOR FLASHLIGHT, USES NO BATTERIES:
5'u2" Squeere ver o lghl. $8.05. Fosier Gits, 527 Rogars
ivonun, 83, Bropkdyn, New York 11225

OF INTEREST TO ALL

“SEXUAL PERFODRMAMNCE AFTER 40", For more ifloe-
mation call 800-443-6012 i |

RAILADAD CABOOSES AVAILABLE. SPECIAL SALE
$4,000 EACH. TRACK ONE - (302) £75-5181.

“PRESIDENT POWELL 1998~ Bumpar Sticker, Sana
8500 Cash, Chaeex, MO o Locisos, PO, Box 377, State Cal-
lege, PA 168804




OF INTEREST TO ALL

FREE PRIVACY CATALOG. Cash mcoma as
Secret ioans. Now dentity, Eden, Box B410-PC, Fountain Vak
lay, CA G278 1-800-138-B484

!I

ACHIEVE! Aatain ERECTION, Free Info. 1871 Lurl'IIIOI_I'I |

32084, Brandon, FL 33511
FREE CATALOG! “How-To® and Special Interes! Video-
tapes. Improve your life. Great gift ideas. Many subjects
for everyona. ECJ. 9740 Campo Road - #118P,

ring Vaday, CA 91077,

g

OF INTEREST TO MEMN

SEXUAL FITHESS FOR MEN-FREE INFORMATION,
Hado, 5942 Edingar, Ste. 1134, Huntington Baach, CA 52648,

PLANS, BLUEPRINTS, PROJECTS

SCROLL SAW PATTERNS Brochure X 51.00, Nelson
I?us-pm, Bow 422, Dublin, NH 00444-0422

'WOOD FIRED HOT WATER HEATER, Maks Your Dwn -
Mosty of Junk Pars. Used Ming 18 Years, Saving Thousands
Of Dollars. Plans $10.00; Nolson Maine, 138 Wastarn Ave.,
Hannsdar, NH 03242

PLASTICS '
RUBBER, plashe compounds, technigues, sourcas. Froea
infarmation: Casicrafter, Box 16586 (A2), Memphis, TH

368 185-0506

REMAILING SERVICE

FREE! REMAILERS LIST. AGENTS NEEDED. PS, Box
29656, San Antonio, TX TEZ29.

CONFIDENTIAL Address. Forwarding Worldwise. Vos-
mad. Malipost, 2421M Pratt, Chicago, B0845. (312) T84-0100
[B00) B30-3169

RE-UPHOLSTERING VIDED TAPES

LEARN 10 Re-upholsier! with videos. Tomlen, P .O. Box
B3A, Mayo, MD 21108 (410) 956-4225,

FLAT ROOFS - NEW OR REPAIR. Any size. Revolutionary
meinlarced acrylic system. Easy, safe, foolproal. Proven 25
yoars. 'We manufaciune, consull instruci. Free information
1-800-T22-7015, PMA Roolsga, F.O. Box Z0TB4, Lahigh
Vabiy, PA 18002-0784

BINCE 1978, Contraciors, Homeowners Hawe [nstalled
POLAR SEAL® Ligusd Acrylics And Fibarglass Mat To Buld
WHITE, SEAMLESS, WATERPROOF ROOFS On WAFER-

Availatin

FREE Catalog - Lowes! prices world wide. SKYVISION,
1022 Frontier, Fergus Falls, MN 56537, 1-800-334-8455.

CASTOLITE Liguid Plastics. Cryﬂ.u.l clear, colors. For cast-
ng, embedding, coating, libarglassing, repairing and repro-
ducing with our Mold Making supplies. Catalog $3.00 rebund-
able. CASTOLITE, 958/PM, 4815 Dean, Woodslock, IL

PRINTING PRESSES, RUBEER STAMP
OUTFITS

IE

TYPE for printing and stampa Catalog §2.00 deductible
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PROFITABLE OCCUPATIONS
VIDEOQ- “How To Sucoeed In A Home Busness & How To

Seymow, TN ITBE5.

PUTT-PUTT GOLF

INDOOR/OUTDOOR FUN| Portable 18-hale putl-pult
course. Easy o make, carry, shore. Kids, pares, office, any-
whera! 5500 for plans. § & 5 Publshing, 2634 Wasl Ave.,

Forest and Lake Couniry. Hunting, Fishang, Riecreation, Ae- |

tirmmant. FREE Brochure. NATIONAL ASSOCIATED PROP-
ERTIES, 1111-ME Sharman, Coaur d Aleno, idaho B3814
(208) BE4-B161.

GOVERNMENT HOMES from 51 [U repair). Delnguant 1ax
propesty. Repossessions. Your area (1) BOS-062-8000 Ext
GH-20024 lor currand repa list

fod-frea (B00) 432-4565, Ext. B41P

RECIPES, COOKING, ETC.
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Baox 1163, Prowvincetown, MA 02657

SALSAGE MAKING, Smoking, Frea catakog of equipmaent,
ingrodients. Semplax, Bax 11476P. Minneapols, MM 55411

PASTA SAUCES, Tasty, Healthy, Economical. Send 53 85
JBG. Box B0, Sulfiekd. CT 06078 B

FAMOUS Hunganan Chaciken Pasrikas! 33,00 Frank, P.O
Box 113531, Mami, FL 33111 =
B CAPPUCCINO/DESSEAT COFFEE Recipes, 55,00,
CUP-O-CING, P 0. Box 22562, Chafancoga, Thi 37422

TWELVE Delicious Chunese Recipes, $3 00BABE. P.O
Box 174, Yonkers, NY 10705

FIVE GARLIC BUTTER RECIPES 56 00, JOANN'S CHILI
BORDELLD Restaurant, 521-W Forsyth, Jacksonville, FL
M2

_FHEE RECHPES ... DETAILS. (Indusiry Quality Liguaurs)
RECIPES RESEARCH"™, Box 10475-P0103. Fargo, ND
58106-0475 =

EASY Pancaxps Knockoul Taste, 52.00. Rourdzable, 5401

W B EERSRE § R e

SUPER LOW PRICES. BIG FREE CATALOG. SATMAN
BOD-4T2-BE26. .

FREE DETAILS! Satallite systems, upfradas, program-
ming. OABITEK, Box 264-M2, Bohemia, New York 11715-
0264 1-800-569-4T28. 1-516-580- 1292

GET Sound For VIDEQCYPHER-I And Plus. No codes

CAN, TOO! Free Buyerns Guide/Catalog. 42 Years in Busi-
nass. Antenna King. 1-800-814-5377.

HOW.-TO VIDEOS. All your interests. hups salaction. NOT
AVAILABLE IN STORES. Big Catalog 51.00. Spur, Box 871-
F. Colorado Sgeings, CO 80901

FREE Catalog - Nobody Beats Our Prcas! Saielite Ex-
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SCHOOLS

HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTH-
LY PAYMENTS. INFORMATION FREE. EST. 1887. CALL
1-800-228-5800 OR WRITE AMERICAN SCHOOL, DEPT.
#3245 BSO E. BATH ST., CHICAGO, IL B0SAT.

SCIENCE & CHEMISTRY

'‘EXPERIMENTER' LABORATORY CHEMICALS GLASS-
WARE, Catalogus $2.00. Established 1853, HAGENOW
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SELF IMPROVEMENT

INSTANT INCREASED MIND POWER Alphanates Tapes,
15 Minutes A Day, Brings Money, Confidence, Joy, Since
1974, Results Guaraniesd Frea Chapman Cobege Repot,
Life Dynamecs (818) 341-2284 Ex1. 40,

SOLAR & ALTERMNATE ENERGY

SOLAR POWERED PRODUCTS CATALOG 5300 Sun
Products, 8560 Wellwood Awve., Suite T40PM, Lindenhurs,
MY 117?._ .

HEW! BUILD AMAZING LIOUID PISTON ENGINE from
pipe inings. Easy plans, Frea inlormation, ABCD, Box 308-
M2, Seminary, M5 39479 .

FREE ENERGY! Funl-less mators and genaralons. HEA,
ZREPM. Bowiing Greon, MO 83334-5350

SPECIAL SERVICES

INFORMATION. On anything. Ferguson Research Spacial-
ists, B0-15 Woodside, Woodlside, New Yaork 11377

STAMP COLLECTING

200 Worlkdeate Stamps, for 5100 Wordwide Approvals
Will Aecompany. Aksaman Stamps. POB 20338, Couwnil
Biuits, LA 51502

1,000 STAMPS. £3.85. Guamanieed Worth Over 530 at in-
iematicnal Catalog Prices! All-giffenen]. 55 Couriried! Monty
Back Othar stamps 1 oy or retum, Kenmono, OP-068, Mil
for, NH 03055 s

FREE sampie plus catalog. Jofinos, J4B0 Middistall, Wast
Bloomiieid, M| 48323 ]

50 DIFFERENT Oid U S babasiién 1861 and 1930 - 51.00
Ed Fgush, Box 3734, Mansfinid, Oheo 44607

OLD U 5 stamps on appraval. Sharman, -BI-:I: 15355E.

FREE Giant Bargain Sump Catalog, Full Of Al Tha Labest
On Worldwade Stamps, Accassories And Supplies,
Basaball Cards, Posicards And Banknoles. Plus You'll Re-

STAMPS U.S. Worldwide Free Price List. SCHNEIDER,
Box 0123, Muskegon, M| 49443,

300 Breathinking Stamps. §1.00. Pius lantastic approvais!!
MooTrends, MBOS, Box BE2F, Toronio, Canada MAY 2NG

10 OLD Mint U.S. Commemoratves, 25¢| Approvals. Glob-
al, Bax Td29-P12, ﬂfy‘l‘m WA BBSOT

100 United States Commamorativas §1.00, With wordwide
approvals. Kenos, 1168 SE Whitmare, Port 5i. Lucie, FL
B0,

STOCK MARKET INVESTING

MAKE MONEY IN STOCKS, Prolasswngl Mathoss Fe-
venked, Amaging Profit Polential. Free information. 1-800-200-
TG4, Ot ARZ

STOPF SMOKING

QUARANTEEDIH Unique Patented System. FREE INFOR-
MATION: Gat-A-Grip Enterprses. 11825 Paarl Road, Cliwe-
lmnd, Ohio 44138

TOBACCOD
CIGARS, Tobacco, Pipes, Chew. Free Catalog. Ene To-
bacco Co., 1828 Euclid, Cleveland, Ohio 44115

TOOLS FOR SALE

BOLTS, SCAEWS, TOOLS, WHOLESALE, DIRECT.
Guaranteed. Cataiog $2.00 (Rehundable). Camelot, Dept. 44,
Box 65, Bristel, Wisconsin 53104,

" TOOLE and parts for the auio erthusiast and professional
Famous brands, 'Wholpsale prices. Visa, MC. Mick Plenzick

| Enterprisas, 1-800-343-9028.

TOYS, GAMES, KITES, PUZZILES,
NOVELTIES

F18 Kite Plans $3.00 SASE DOSE, P.O. 2107, Minnaapo-

TRAVEL & RECREATION
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counts on Aldare, Cas Aentals, Crusses, Condo Vacations
Froa Brochure, Send SASE io ZTE, 128 Oakiawn Ave., Day-
fon, O 45410,

TRUCKS, PARTS & SUPPLIES

PICKUP Trucs Bed Devidar Panels securs cargo. 52995
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TV, VIDEOS & VIDED EQUIPMENT

NOTICE: USE OF CEFRTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

FREE 3500 SPECIAL INTEREST VIDEOS CATALOG

, Business Skills, Photography, Homs Improve-

mant, atc. Prce InfoVideo, 12320 Cowntry Oak, Chardan
Doy 44024

WANTED MISCELLANEOUS

Platinum 1-800-321 6814

WINEMAKING, BEERMAKING, ETC.

BEERMAKING-Winemakers Frea Catalog. Fast Service
Free Recpes. Cellar-M, Box 33525, Seate. WA BB133, B00-

2-187T1

" FREE BEEAMAKING BOOK Cataleg, Finest Equipman,
Ingredients Fast Senvical 1-800-852-9545

WINEMAKERS - BEEAMAKERS Fross IBustraited Catakoy -
Fast Sanvice, Saebacton - ViSAMastercard - (BOD) Ba1-
T4 - Kraus, Box TES0-L., Independencs, Missoun B4054.

"BEGINNERS SPECIAL. Fres Catalog and GREAT
PRICES. Call U-BREW 1-800-845-4441, North Myrtie Beach,
5C 26582

FREE. Homabrawe's calalog Brewery, 1300 uum“-,',
Minnpapolis. MN 55413, B00-547-404F
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§43 TIPPO LIGHTER COLLECTORS GUIDE transport, storage. leeding‘walenng products for home, busk |
Zippo windproal lighters enjoy 3 wadespread and enviable rep- | ness or farm wse. Free Brochure

utaton a5 valuable coliectibles. The Dppo Lighter Coliectors Radioshack Gift Express™ is the easy way to shap for and send
Guige & a 28 page historical reference Quide 10 Zippd coF | eaq pR THE LIFE OF YOUR ENGINE electronic ifts. Choase from thousands of fems in the Radio
lectible lighters since 1032 1t contains illusirations. and d& | o \win Finmes’ Brochuse for passenger car and light truck - | Shack Catalog. Then, Radia Shack Gift Express service will
scriptions of popular bghlers and lighter senes and explaing | 0 pooeine nfermanan oo WIN oil, 8ir, fuel, and ransmis- | TEP. pack, enclose a card and send your purchass anywhere
the date code found on the boftom of every Zippo lghter. Fres A H intha US - allfora z

The Litemate Advantape makes sstalation of vemicie-o-trailer
waring weather-tight. plug In simple and professaonal with no
wires! All connectors are Made-in-the LS A Fres

S5 1995 POLARIS MAGMUM ATV

Infroducing e 1935 Polaris Magnum 4«4 and Zx4—Dboth
have the larpest lour-stroke engines in the industry. A full
4250’y of lguid cooled four stroke power. Polaris now has the

sion fifters, mcluding ARer wraps, our magnete: in-line trans-
mission filter and oil fiters for imported cars. Free Brochure

S50 MEW! INSTANT HIGH PROOF
LIQUORS, WINES AND BEERS
“The Layman's Professional Formuiary for Alcoholic Bewer-
ages.” First of 3 land book of herbal formulations. 1o exactly
duphcate bguor flavors. The formulations are mixed with grain
glcohol or cheap vodia o instantly produce high guality
liguors, liguers, wanes, even baers. Over B0 formulabons ane
. along with local and nabonad sources for herbal ods

Popular Mechanics 2/95
Box 1718, Sandusky, Ohio 448711718

Pimase ses that | mcese the iems chacked bl

provided
and grain alcohol. Brachure and $5 00 rebate cenficate. $3.00. |

Total money for priced items §

S48 KEEP YOUR HOME ENERGY EFFICIENT T 043 4B T e49

It you're thinking aboul remodeling o0 adding a room inyour T o

home, 2 free brochure calied “Need Move Space™ offers tipson 1 ) D44 T 1950 $3.00 Service Charge §___1.50
ingulabng and helping 10 keap your new (iving space energy ~ 45 ST

efficiend. From Certainieed Corporation. Free Brochure = = Total money enclosed §

B47 MEW! AUTOMATIC BATTERY MAMAGEMENT SYSTEM

Automatic and “hands ol operation describes Wells Marine

Techonlogy's e of aulomanc bartery systems These units s p

will repiace manual bartery ssiector Swiches whenever more {Piease Primt)

{han one bathery (s nested. Patented sensing system puts bal- P

fery in paraliel whenever Bngine & running and utomatcaily
igplates each baftery when engine o shuf down Perfect for
boats, Avs. Commerical Vetuoies. 40 to 400 plus AMPS Emes-
gency start feature included. Free Brochure

%48 RUBBERMMD
Rubbsrmaid Commencssl Progucts oflers 3 B-page, 4-color,

Stale

Zip Coos

nization making

[Pimase send check or money ofder made oul o POPULAR MECHANICS. Mo stamps, peass|
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PREVIEW/

Coming Next Month

Who's The Boss?

Browning's BOSS aiming system for rifles is
said to deliver the greatest rifle accuracy ever.
We test the new Browning rifles against
everything in their class to see if they're
putting their bullets where their mouth is.

Stonewalling It

So you want a retaining wall in your yard, but
you dread building one? Relax. New dry-laid
concrete blocks lock together to look like
stone, making the job quick and simple.

No-Commute Office

Forget traffic jams and packed mass transit.
The virtual—or commute-by-computer—office
is here. Telecommuting lets you “visit™ offices,
Jjoin conference calls and experience virtual
face-to-face contact—all from your home.

ﬂudu: With Brains
Big trucks are getting smarter, with the same
kind of computer-controlled advanced tech-
nology now found in cars. Here's a detailed
look at these big rigs and how they work.

Lifters
Move a million-pound payload by air? A new
breed of giant aircraft makes it a reality. In
fact, one of them is already flying.

Big-Bore Outboard Test

Clean-burning big-displacement 4-stroke
outboards are the big news for the 95
boating season. We test the hottest of the
bunch, and let the chips fall where they may.

Editor’s Note—Due to changes in production schedules, an
article may not appear when orginally planned. We apologize for
any inconvenience this may couse.
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Ininative. Teamwork. Determination.
These are the qualities 9 ourt of 10 employers look for in the people they hire,

according to a national survey. These same employers say that one of the best

d places to develop these
£ az:netl:ir:::¥:;: :\l’: :I::f:‘fel: who qualities 1s in the Army.

Whether you're leading
a fire team or driving a tank, you'll learn how to make decisions, work with

others, and solve problems - abilities that today’s employers are looking for. So

when 1t's your first day on the job, you'll already know how to hit the ground

running. ‘lTo find out more about how the Army can get your career—and your

life - moving, call 1-800-USA-ARMY. ARMY.BE ALLYOUCANBE.
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Cancer,

SURGEON GENERAL'S WARNING: Smoking

Causes Lung




