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® [t's as old a rivalry as exists anywhere. It ranks right up there with the New
York Yankees versus the Boston Red Sox and the Chicago Bears versus the
Green Bay Packers. This particular battle has been waged for years on the
roads and race circuits of America and the world. Louis Chevrolet versus
Henry Ford. C/K 1500 pickup versus F-150 pickup. Lumina versus Taurus.
Caprice versus Crown Vie. Cavalier versus Escort. And now for "95, with both
automakers fielding totally new entries, the war has reached the sport/utility
ranks. Chevrolet invented the compact sport/utility vehicle with the first S-10
Blazer. Ford perfected the genre with the first Explorer. It is Chevrolet Blazer
versus Ford Explorer, and the war continues on page 66.
.. In answer to those of you who have been critical of
our electronic communications capabilities, and have
been questioning whether we really are a leading-edge,
high-tech magazine, yes we are. And yes, we are on the
Internet. On page 15 of this issue, you'll find complete
details on how to contact us via the Internet. Next

- month, we'll tell you all about our very cool site

. on the World Wide Web, ... Come on, let's

. have a beer. What does that have to do with
POPULAR MECHANICS? Not a thing except
for the fact that members of the PM staff
have been known to quaff down a few beers
from time to time. And when it comes to
guaffing, it's generally conceded that our
Electronics Department editors have the
championship locked, absolute, hands-
down. So when we wanted a couple of ex-
perts to look into the science behind the
burgeoning popularity of home brewing, 1
bypassed our Science Department and went
right to the experts, Frank Vizard and Steve
Booth in Electronics. Their investigative report begins on page 79, and, while
home brewing is a lot of fun, the stuff that comes out can vary wildly from not
bad to outright swill. As for myself, I think I'll stick to Miller Genuine Draft.
... Think of the possibilities. You never have to go into your office again. Not
your physical office, anyway. Instead, you sit at home in front of your computer
and enter your virtual office. No wasted time commuting. No wasted time deal-
ing with office minutiae. You sit down and you're instantly at work—instantly
productive, conducting meetings, having conferences, writing reports, doing
“paper” work. You're in your virtual office. Well, that’s the theory. We all know
people who can't be productive no matter what the environment. The concept of
a virtual office does have appeal, though, when we're sitting in traffie trying to
get through the Lincoln Tunnel into Manhattan each morning. On the other
hand, the camaraderie of the office is also virtual when you eliminate the physi-
cal workplace. Hey, no more water cooler, It's sad, in a way, but this may be
the work world of the future for some of us. It's already today's world at such
business enterprises as the Chiat/Day advertizsing agency in Veniee, California.
You can read more about the future of the workplace beginning on page 62.
Meanwhile, 1 have to go interface with another human being here at the real

PopPULAR MECHANICS offices. Till next time.

Joe Oldham

Beer expert Vizard samples his brew.
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LETTERS

Worldng Ol‘l The Railroad

The new wonder engines
being produced by General
Electric, General Motors
and now Morrison Knudsen
are designed with fuel econ-
omy and low exhaust emis-
sions in mind rather than
good train handling and
ease of operation. Give me
the World War 11 U-boat-
like controls and the good
throttle response of old lo-
comotives over the space-
age plastic cabs and slug-
gish performance of the
new computerized locomo-
tives any time.
DLE. JONES
SULPHUR SPRINGS, TX

Where did the idea of the
“desktop” engineer’s con-
trol stand come from? Obvi-
ously from an “engineer”
who sits at a desk all day
long and has no idea of how
uncomfortable it is sitting
behind this thing for hours
on end. Even with the new
chairs that have lumbar
support, it is still a very
uncomfortable position to
have to be in. You should
come on a real trip, 12
hours long, traveling
through all the sidings. Ask
the bovs in the railroads
how popular the “desktop”
controls really are.
BILL HRYCHUK
SASKATOON,
SASKATCHEWAN
{ I ""'l"'""F' for
fergrtn, sfvie gnd formal

As a retired locomotive
engineer, 1 take exception
to one word used through-
out your story: A railroad
engineer does not drive a
locomotive, he runs it.
PAUL R. ALBERT
BALTIMORE, MD

I must admit that today's
diesel-electric locomotives
sound a heck of a lot better,
thanks to the thundering
horses under the hood. But,
steam still sounds best.
JOHN BATESON
GLENFORD, OH

High Tech?

You're supposed to be a

high-tech magazine. So why
aren't you guys online?

JEFF NACHBAR

OCEAN TOWNSHIF, NJ

We are now. You can reach
us via the Internet at:

popularmechanies(a hearst.com
This address iz available
via major online services
such as CompuSeruve,
America Online, Prodigy
and other Infernet service

providers. —Ed.
Made In America,
Part Il

I was elated to read the two
patriotic letters on “Made
In America? in last
month’s column, Then I
was infuriated to read the
Neanderthal editor's re-
sponse. Sure they hire
Americans, but they should
be working for American
companies,
AM. HANSEN
BISMARCK, ND

The fact that you pointy-
headed editor types fail to
understand is this: For
every job created by the
likes of Honda and Toyota
in their auto plants located
in the United States, there
is one less job at a GM,
Ford or Chrysler plant.
Why don't you get off your

cushy swivel chairs and
vigit Flint or Lansing,
Michigan, Then you can see
where the jobs went that
are sending profits home
to Japan.
ALMON 5. BARTHOLOMEW
NEW SMYRNA BEACH, FL

We the people (10,000-plus)
who work at Honda of
America would like to
thank the editor
for setting the
record straight.
Honda Accords
are tooled, designed and
manufactured in America
with B0% American-
sourced parts—the same as
Ford Taurus.
TIM SIEGEL
FORT LORAMIE, OH

There certainly are valid
arguments on both sides
of the question as to
whether the Honda Accord
is "as American as apple
pie." As you pointed out,
few items are 100% Ameri-
can nowadays, particularly

items as complex as an

automobile. Additionally,
there is no reason we
should consider an insis-
tence on “100% American”
as desirable. Fair and equal
trade between Japan and
the United States should
result in mixed products in
both markets and benefit
both nations in the long

run. However, there is no
reason for people to lower
themselves to personal
insults simpg because an-

other has a different opin-

ion as to what constitutes
an “American” car,

DAVID H. EILERS

GURNEE, IL

Your response reflects an
unconscionable arrogance.
Neanderthals? You, sir, are

a doo-doo head.
LONNIE W. WILLIAMS
MOUNTLAKE TERRACE, WA
(Please turn to page 12)

should be aware of,
The first problem
involved the back-
rest. | built my chair
out of solid birch,
and was unable to
find 12/4 birch. |
had 1o glue two
pieces together.
The second prob-
lem was with the
“win.-dia. holes in [
the rockers. That §
diameter is too
large for the %-in.-
dia. posis
DOMN GABEL
CHINDO HILLS, CA

Reader Project Of The Month

| really enjoyed building the rocking chair fea-
tured in the Home & Shop Journal of your Sep-
tember 1993 issue, I've built a lot of furniture, |
but this was my first chair, It was a great proj-
ect 1o work on. However, | ran into two prob-
lems that others attempting to build this chair
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LETTERS (Continued from page 10)

I do not eare to subscribe to a publica-
tion that resorts to calling its sub-
scribers names just because they may
hold a different point of view than its
staff. I'm not sure of your upbringing
but I was raised with the thought that
name-calling is childish.
PAUL M. WISEMAN
LEESVILLE, LA

I am not going to cancel my subscrip-
tion because of your glib remark. I'm
just going to be a Neanderthal about
it and burn every issue until my sub-

scription expires in August.
LAWRENCE “NEANDERTHAL" HOOKER
KENMORE, NY

This is actually &

sue, you report on four new cars—the
Hyundai Accent, Toyota T100, Mer-
cedes-Benz C36 and Mitsubishi Mon-
tero. My, my! What nice American
names. Four out of four are foreign.
How's that for balanced reporting?
EVERARD G. SCOTT
MARGATE, FL

What new American cars came out
that month that we missed? —Ed.

These pentlemen made very valid
points about profits flowing to foreign
manufacturers. Every responsible
purchaszer should know and consider
the impact of their purchase decisions
on the U.8. balance of payments. You

would be working for one of the Big
Three if Japan had not flooded our
auto dealers with cheap cars. Japan
was selling cars for less than it cost to
manufacture them just to get a hold
on our market. ROBERT E. SMITH

ARLINGTON, TX

You may have sold out to foreign com-
panies, but there are still many of us
who haven't. GREG

(PM BULLETIN BOARDY

[ can’t believe your response. You
think exactly the way the Japanese
have brainwashed Americans into
thinking—that their cars are as
American as any other. I don't mind
as much if 1 have

letter of praise,
rather than eriti-
ecism. Your re-
sponse delighted
me. Are there real-
Iy people who ac-
tually think that
most of what they
consume in the
United States fits
the strict criteria
suggested? I'm not
in manufacturing
or sales or any
field that gives me
a view of the global
business and econ-
omy we now live
in. I'm simply an
average Joe who
decided to go
through life with
my eyes open, un-
like the short-
gsighted readers
responding  in
those letters.
Thank you for not
taking those half-
thought-out argu-
ments without a
proper response.
You make your

‘il Tarliose® Kanmacky Smasphs Baurborn Wik, 50 5% Ak o

Ben Franklin wanted to make

it the national bird.

We settled for making it
the national bourbon.
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101 proof, real Kentucky.
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to buy a product
that has 30% of its
parts made in an-
other country if
that country has a
fair trade policy
with the U.S,
G. BANDZUCH
WASHINGTON, FA

Okay, okay, I ad-
mil using poor
judgment with
the Neanderthal
comment. I apolo-
gize lo any reader
who was offended
by my remark.
But hey, people, if
you want to keep
reliving  WWII,
that's your deci-
sion. As for me
and a lot of others
here in America,
we prefer to deal
with the reality
of the present-
day situation. You
can't change the
past. So let’s re-
state the facts, as
they are. There are

readers proud of

you, and proud to call themselves

Americans, BRIAN T. THOMPSON
ELIZABETHTOWN, FA

Thank God the Neanderthals are still
being heard from beeause if the over-
abundant, current crop of chuckle-
headed liberal-minded media weenies
would have prevailed 50 vears ago,
this still-great nation could now be
pledging its allegiance to the meatball
on the Rising Sun and vour license to
call them such would be nonexistent.
KEITH GILMORE
STARKVILLE, MS

A patriot, you most certainly are not.
Case in point: In your February "95 is-

may consider yourself a patriot, but

your failure to acknowledge this point

and help educate the American publie
is irresponsible journalism,

ZANE M. FHILLIPS

HUNTSVILLE, AL

It's a damn shame some of you kids
did not spend some of your life in the
Pacific fighting. There isn't anything
American about Japan—and that
means Japanese cars built here by
American people. By the way, do they
own PM? DON BARRETT

CASPER, WY

Those thousands of American work-
ers now employed by the Japanese

no rany 100%
American cars. All three American
car manufacturers own chunks of
Japanese car companies. At least
some of the content of every Ameri-
can car is Japanese. Many tens of
thousands of Americans earn a liv-
ing for themselves and their families
working for Japanese companies.
And let's not forget the American
labor that goes into the assembly of
a Jopanese automobile when we're
talking about "content.” The new [a-
beling law conventently ignores la-
bor. Today, many Americans prefer
Japanese cars, and wasn't freedom
of choice one of the reasons World
War Il was fought? Them's the
facts, folks. Live with it, —Ed,
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PM HOTLINES

We're trying to make it easier
for you to communicate with us.
Here are five 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 pnnt it in
our Letters column [uniess you
request that it not be printed). Our
editors are listed by department on
the masthead printed in the front
of the magazine next to Editor’s
MNotes. Our address is: Popular
Mechanics, 224 W. 57th 5t.. New
York, NY 10019

FAX MACHINE

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

ELECTRONIC MAIL

You can call the PM computer any
time, 24 hours a day, every day. The
number is (212) 582-B369. Once
you're online, you can leave
messages for specific editors, or
direct inguiries and comments
to a specific department. The
department bulletin board also
dliows you to share your thoughts
with other readers who call in

New users get an identification
number and password that allow
them 1o access the system. Simply
sel your communications software
to 8 bits, no parity and 1 stop bit
[8-MN-1], and set the baud at 1200,
2400 or 14.400. Fiease remember
that we are not a professionally
staffed, fully operational bulletin
board, We're smply tning to make it
easier for you [0 communicate with
us. 50 please bear with us if it takes
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ONLINE ACCESS

You can reach us wa the Internet
at: popularmechanicsi@hearst.com
This address is available via major
online senaces such as CompuServe,
Amernca Oniine, Prodigy and other
Internet service providers.

READER SERVICE BUREAU

Qur Reader Service Bureau is
operational five days a week during
regular business hours. The phone
number is (212] 649-3127. Please
call our Reader Service Bureau,
Aot our editors, for information on
back issues, reprints of arucles,
subscription inguiries, etc

COMMUNICATE

New “MIRACLE LAWN" Seed from Canada. . .

NOW...HAVE A THICK, LUSH
“GOLF COURSE” GREEN LAWN

STARTING IN JUST 5 DAYS!
Even In Hot, Dry, Shady Areas!

LOOK! FANTASTIC “MIRACLE LAWN" FLOURISHES
IN WINTER COLD (TO 50 DEGREES BELOW
FREEZING). .. SUMMER HEAT (TO 120°F) USA EXCLUSIVE!

§0 EASY TO GROW . .. Just broadcast seed — water — and stard
enyryng @ beauttul lawn JUST 5 DAYS AFTER PLANTING! * * * +*

THE NEW #1 CHOICE FOR
LUXURY HOMES, GOLF COURSES
AND FINE LAWNS THROUGHOUT
NORTH AMERICA!

® FASTER, EASIER, MORE ECONOMICAL
than 50 o |awm senvices!
@ STAYS GREEN & HEALTHY
all yoar long. .. even in winter!
IF IT GROWS THIS WELL IN CANADA_IMAGINE WHAT
A FABULOUSLY BEAUTIFUL LAWN YOU CAN EXPECT
TN AMERICA! *MIRACLE LAWN" WILL WITHSTAND
disenss and haavy traffic_.QUICKLY grows into a dense, lush, pol
coursa quality that stays grean and healthy ALL YEAR LONG!
CREATES A "MAGIC CARPET" OF LUSH GREEN LAWN
STARTING IN JUST 5 DAYS! "MIRACLE LAWN" absohiely
lumyriabes in dry, shady ansas . hilly aroas. . wesedy and bare spals.
"MIRACLE LAWN" kpaps on growing into o thick, hush, rich green
carpal that crowds out weeds, culs clean withaul browning, stays
cushy and comiy anough for bars feat! © 1904 CNE

CREDIT CARD HOLDERS CALL TOLL FREE I .8 00-21 5-72 2 2
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CONSUMER NURSERY SALES, Dept. CG-27, 507 Maple Leaf Drive, Nashville, TN 37210
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| & Sows 400 m. & oniy 47 : Enclosed is §___ NY & TN res add sales tax.
] sq. ML only $1485plus $245s8h.  CHARGEIT. [ Visa [ MaslerCard

| [ Sows 1760 sq. ft. only §27.95 plus $2.95 s&h, L H

i Sows 5000 5q. ft. only $49.95 plus $4.95 s&h. Expiration Date __/__
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TIME MACHINE

90 YEARS AGO: MARCH 1905

Ferry Queen Beach Buggy fill-hp engines, raced across
Between Detroit and On- | Daytona was the setting for  the sand with H.L. Bowdin
tario sliced a perilous gap— | a new automotive speed  at the wheel. Haee fans had

the Detroit River, cursed in
cold months with strong
eurrents and a stubborn
erust of ice. To shuttle rail-
road cars into Canada, the
Michigan Central piled
them onto a new ferry, built
to tame the river. The 308-
ft. Detroit Of Detroit
churned through the ice
with two propellers spun by
mammoth steam engines,
Even the Motor City's
worst winters wouldn't
freeze this juggernant.

record—a breathtaking 105
miles per hour. The Flying
| Dutchman II, a stretch
Mercedes powered by two

much ta cheer that day. The
Teakettle, a freakish 20-hp
steam car, whistled by
nearly as quickly.

60 YEARS AGO: MARCH 1935

30 YEARS AGO: MARCH 1965

Past Present
In 1910, the New York
World had published
prophecies from such lumi-
naries as Thomas Edison
and Hudson Maxim. Did
their predictions pan out 25
vears later? Edison's vision
of airmail—deemed “wild
and irresponsible” by his
contemporaries—proved
on target, althoug
his wireless power
transmission fiz-
Zled. Maxim, mean-
while, had antici-
pated cities with
rooftop airports,

Aero Dynamos

Steam locomotives would
not surrender to diesel-
electrics without a fight.
Streamlining wm.nnud an
option, as geen in the New
York Central's 90-ft. Mer-
cury locomotive. Mean-
while, the Germans were
putting sleek bullet noses
on their locomatives,
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Water Strider
As hydroplanes regularly
stormed across lakes in
pursuit of water speed
records, we reckoned the 3-
oint design would suit a
EA’.E garage-corner project
for PM readers. Just over 8
ft. long, the Saucy Shingle
could fit inside a station
wagon, or its Td-pound hull
could ride atop a
compact car. The
one-man plywood .
skimmer was [
blueprinted to
li[]Tni‘ Arross a
luke at 33 mph.

Green Days
The pleasure of a luxurious
green lawn without the pain
of weeding and mowing?
Back in the '60s, the answer
lay in artificial turf, much to
the dismay of gardening
purists, You could even buy
matehing green gravel—
conerete appregate treated
with dye. In Florida and

Arizona, retirement-home
communities seized on this
trend, but local tennis
courts were also turning to
turf. The ballz bounced
truer, and sure footing en-
abled fust, sharp turns, "™




Make money in electronic
music technology!

NRI's breakthrough
training gives you every-
thing you need to build

your own computer-

controlled music stndio, M

master MIDI technology,
then start a new career

or business of your own,

re for an
exciting, opportunity-
filled career
In the booming music industry,
whal you can do with your NRI
training is limited only by your
imagination. You can work as a

sound engineer, recording
engineer, or road technican ...

You discover how 1o use,
program, and service this
prolessional equipment through
hands-on projects that make
learning both fun and challenging

— regardless of your experience in
electronics or music.

Gain expertise and
confidence, step by
easy step

Study at your own pace, with the
committed support of NRI's
instruction team just a letter or
phone call away, You begin with
detailed lessons that move from
electronics fundamentals and
music nowmtion o sound Renera-
tion routines, digital logic,
microprocessors, and sampling

even start l:r:.-ur own business and recording techniques, Then

selling and servicing today's MIDI-  Hands-om course includes a 4865X2/50 MHz computer — the most move on to get first-hand exper-
based systems. Or unleash your  powerful mﬁ' in home stady today — plus a Kawal X50-D ience with MIDI, waveshaping,
own musical creativity, writing professional synthesizer, Cakewalk MIDI sequencing software, patching, sequencing, mixing,
and composing music with the Sound Blaster-compatible sound card, and more! special effects, and much more.
extraordinary digital instruments

NRI provides.

Progress at your own pace
MNow, with NRI's TeleGrading system, you
can progress through your course even
quicker. Just call our 24-hour line to check
your work! What's more, you'll get to use the
NRI Bulletin Board, an exclusive on-line
service ... even after you graduate!

& Your own desktop recording studio — the
eritically acclaimed Cakewalk 256-track
MIDI sequencer software that helps vou
record, edit, and play back multiple tracks

of music

® SoundSculpror sofiware that visually

Build your own electronic music center with ,
demonstrates the operation of FM music

all this real-world equipment:

- Spmile Soe other side for of bow NRI's
3 ﬁﬂf;ﬁ;&:;?::ﬂﬁ:l:ntf 45:':“}.:51-0 ® Electronic components you use to build up hands-on traiming m im control
design, Pentium Overdrive-ready live circuits, including sound generating ones  of today’s alectroaic music technology =

motherboard, 4 meg RAM, 420 meg
hard drive, Super VGA color monitor

Gy aouskrall 5 <iles SEND TODAY FOR FREE NRI CATALC
“ P sohools

= High-end Kawal X50-D
McGraw-Hill Continuing Education Center

General MIDI synthestzer with
sk Ve LEyoRry, peeeens ¥ 4401 Connecticut Avenue, NW, Washington DC 20008

digital effects with reverb and
chorus buili-in, one finger ad-
lib, mixing, and more il .

= Sound Blaster-compatible y T
sound card with built-in MIDI [ ST
interface and speakers |

2 Check One FREE Catalog Only

- Electronic Music Technology J Mulimedia Progrumiming

o Microcomputer Servicing O Compuser Programming

O 1vividentAudio Servicing O Deskiop Publishing & Design
L LAN Spectalist O Fiction™onfiction Writing
O Basic Electronics 3 rc Applications. Specialist

Complete lessons,

top-notch equipment, Name Age
hands-on projects — Addres
NRI training doesn't - . -

miss a beat!

Accredited Member, Natkomal Hime Stsdy Cowncil 100-0305




Master the breakthrough technology that’s
| e_hanged forever the way we make music

2

Feel the excitement —
COMPUTER SPECIFICATIONS = SoundSculptor software of MIDI technology
® Powerful 4865X2 CPU " ?uw VGA ® 420 meg = Favmodem | as you build your own
» 4 meg RAM CUlormONKOr  hard drive electronic music center
® Fast 50 MH: . :
® Sound Blaster-compatible clock speed Yﬁ begin Edmmﬁmn‘g iy
sound card with MIDI pont glectionic SOV meTiag
circuits, in the process gaining a
working familiarity with the
components at the heart of today’s
music technology.

You go on to build and
demonstrate dedicated electronic
music circuits, practical circuits
with the same principles of

s i operation as the sophisticated
et L B ) circuitry found in the most

= advanced music equipment on the
market today,

Your hands-on experience
continues as you explore the
operations of the 4865X2/50 MHz
computer and Kawai X50-D
synthesizer included in your
course. Then, to enhance your
system’s capabilities, you install the
- - B-bit Sound Blaster-compatible =

n sound card and SoundSculptor
SYNTHESIZER SPECIFICATIONS 8 Botes polyphatc | oftware, and sctivate the bufli-tn
: Sy . = General MIDI * One-finger ad-lib MIDI interface and speakers.

e T » 129 sounds nsiive ks | No prior experience
required !
No matter what your background [

| SEND TODAY FOR FREE NRI CATALOG! Moy ey
electronic circuits, or a non-

8 Cakewalk
256-track
MIDI
sequencing
soltware

musician who is eager to learn how
NO POSTAGE technology is applied creatively to
MECESSARY generate conl-:mpnmymmd;_..
IF MAILED NRI gives you thorough, practical
A training designed around today's
UNITED STATES ™ T
BUSINESS REPLY MAIL most innovative music technology

equipment.

FIRST CLASS MAIL PERMIT NO. 10008 WASHINGTON, D.C.

POSTAGE WILL BE PAID BY ADDRESSEE

AL s0hools

McGraw-Hill Continuing Education Center
4401 Connecticut Avenue, NW
Washington, DC 20078-3543

I

I

I

|

|

:

I | Send today for your free
I infnnnatinn-pa&d

I | catalog!

I If card is missing, write to: NRI

I | Schools, McGraw-Hill Continuing
| | Education Center, 4401 Connecti-
I | cut Avenue, NW, Washingion, DC
| 20008.

I

I

I

Sound Blaster i a registered trademark af
Clum'l'ﬁhm::pld
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TECH UPDATE

s

News Of Tomorrows Technology Today

rUnderground Freight Could S

CAMBRIDGE, MA—Unmanned
freight trains that roll through sub-
terranean viaducts? The idea dates
back to the origin of the subway sys-
tem. After all, pneumatic mail tunnels
once snaked beneath city streets. And
even today, in Japan and Russia, short
pipelines shuttle raw materials be-
tween industrial facilities. But so far,
widespread use of the freight tube has
been little more than a pipe dream.
Now, Department of Transporta-
tion research engineers are taking a
fresh look at tubular cargo. What
prompts the renewed interest is the
realization that road construction can-
not keep up with projected increases
in traffic, which threaten to paralyze
metropolitan areas after the turn of
the century. Tube freight systems,
even if restricted to local networks,
could thin out congestion by hauling
trucks off the roads. Isolated from
road traffic, the underground pas-
sages promise unrivaled safety.
Ediitor\Writer: Gragany T. Pope

W.MM Milee Filion, Scoft Gourkey,
Ruben, Rick Schrader, Herb Shuldiner

A contemporary version of the
pneumatic pipeline would feature
6-ft.dia. es p by linear
induction motors. Called Subtrans,
and proposed by Ampower of North
Bergen, New Jersey, this electrie

would operate at 60 mph un-

er computer control. The capsules
wouldn't chain together like railroad
cars. Instead, a slim clearance be-
tween each vehicle's end plates and
the tube's wall would create an air
buffer between moving capsules. A
shipper could thus fill a carriage and
dispatch it individually, without delay.

Driven by linear motors, tube freight
capsules could whistie along right-of-ways
beneath Interstate highways.

Although Subtrans has not pro-
gressed beyond the drawing board,
researchers are trying to get a fix
on the capital cost of a modern tube
system. Tunneling, after all, is ex-
pensive, One pivotal question: Should
the capsules be big enough to handle
intermodal containers? While that
would swell the size—and price tag—
of the tunnels, it would also make a
freight tube compatible with truck,
rail and sea shipping.

Highlights This Month
® Rancho Di Mare—Huge offshore fish-farming systems.
® Fire Walker—Tracked vehicle to beat blazes to death.
® Driving Machine—Robot gets behind the wheel.
® Straight Up—Ride offers 4-g payoff in Las Vegas.
® Night Sights—Infrared scopes for footsoldiers’ rifles.
® French Flattop—Europe’s nuclear-powered carrier.
® Dream Reaper—Revolutionary high-speed harvester.
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Sea Trek offshore
wolkd

ralse a million

Gulf fish in 150

fo 365 days.

Farming System,
gix 160-ft. barrel
cages protrude
from a concrete-
g legged platform.
Computer-con-
trolled feeding
pipes  deliver
nourishment to
growing  fish,
while an oxygen-

bffshﬁre Farms To Reap Ocean’s-Bountyﬂ |

ture, or fish farming, may prove a

GULF BREEZE, FL—Human de-

diffusion system
keeps the water
healthful. At har-
vest time, water-vacuum pipes trans-

mand for seafood could jump 70% by
2025, but don't tell that to the fish.
Their numbers are barely keeping
pace with the high-volume trawling
techniques now practiced. Maricul-

viable—and necessary—alternative.
To that end, Sea Pride Industries is
proposing a huge offshore facility de-
signed to raise more than a million
fish per year. On the Sea Trek Ocean

fer the fish to waiting boats.
Equipped with a ballast system,
each cage can be raised and lowered
to maintain an ideal water depth—or
duek beneath threatening weather.

Lasers On Stun

LOS ALAMOS, NM—
Laser weaponry raises
concern among humani-
tarians, and for good rea-
son: Not only can the
beams knock out electron-
ic optics, they can also
cause permanent blind-
ness, But Los Alamos Na-
tional Laboratories is de-
veloping a low-powered
laser rifle geared to daz-
zle, not damage vision.
The prototype weapon
emits a continuous-wave
visible-light beam that
has the same effect on an
aggressor as a car's high
heams or a flash grenade.
The light would also erip-

Dazzle laser could keep fighter
pilot from finding targets, but
wouldn't fry his retinas.

ple sensors such as television cameras or image-inten-
sifying night-vision optics, while an infrared version
could knock out a missile's heatseeker.

Robotic Bmtechnology

MELBOURN, ENGLAND—
Tomorrow's miracle drugs are
as likely to emerge from small
biotechnology laboratories as -
they are from great pharma- ~
ceutical factories. But harvest-
ing biotech products from
genetically engincered =%
cells remains a labor-
intensive process.
Automation is on its
way, however, One ex-
ample: Cellmate, a ro-
botie eell-culture sys-
tem developed by the &
Technology Partner- ]
ship Ltd. Intricate, tedious
tasks—normally the lot of a lab
technician—take place inside
Cellmate’s sterile environment. @
That minimizes the odds of contamination.

The computer-controlled system can also  technigues 1o
handle 10 times the workload of a human.  biotechnology.

C-17 Goes

Operational

CHARLESTON AFB, SC—With little
fanfare, the Air Force now has an
operational squadron of C-17 Globe-
masters in the new 437th Airlift Wing.

The shori-lakeoff transport jet, ol
which 14 now exist, has already
flown an oversized mabile command
post to Saudi Arabta and delivered
other equipment inlo Panama, Early
production models have had their
wings strengthened. Four G-175 also
featuring

dispansars

iITY Oefensiva avionics

nissile serisors and flare

C-17 launches fares designed to camoufiage plane from heatseeking missiles.

the ground roll of a Cessna 172,
Program officials expect a decision
this November on whather more than
40 C-17s will be allowed to join the
Air Mobility Command.

During the last year of flight test.
ing. the C-17 has sel 20 payload-to.
altilude records and landed BD tans
of cargo on a shon runway, coming o
a hait in less than 2100 K

-roughly

LORDICA ACTLIED STRACT e 10)




In a recent survey, 9 out of 10 employers said that they prefer the qualities

of determination, good judgment and self-discipline. Qualities that the Army

develops. Qualities that
The best place to start a business career

isn’'t always in business. will help you in any career,

and throughout life.

To find out more about how the Army can help give you an edge on a

career, call 1-800-USA-ARMY. ARMY. BE ALLYOU CAN BE.




Say goodbye to the mild-mannered, switch-on-the-cruise-control and are-we-there-yet?
four-door sedan. With a Corvertte-derived, 260-horsepower LT1 engine and a suspension

package originally designed to support your local sheriff, the 1995 Chevy Impala SS doesn’t

take a back seat to anyone (although, speaking of back seats, this one’s real comfy). Up front

For a hl'l]l."hul'c {‘j]l 1-B00-95(-2438. Chevrodet. ithe ( hevrilet Fmblem, Corvetie anil Imnala are resices




you've got full digital instrumentation and big, supportive bucket seats that hold you
right where you want to be: behind the wheel wartching the pavement disappear under the

17-inch BFGoodrich® Comp T/A® tires. So visit your Chevrolet dealer and take the Impala S5

for a test drive. But make sure you've had your shots first, because this one bites hard.

IMPALA S§SS E:b GENUINE CHEVROLET"

“ldﬂ'l"l.lrkl- agnd Chevw ix a frademark of the GM Corn, 01994 GM Cors. All Rights Reserved, Buckle un, Amenca' o
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Firecat To
Thrash

Infernos
SAN DIEGO, CA—Wa-

ter. Foam. Fire-retar-
dant mud. A wildfire can
gquickly exhaust these
measures. But another
way to kill a fire is to BB
disrupt the combustion
process mechanically. A
new company called
FAV Inc. is proposing a |
vehicle to do just that.
Dubbed Firecat, the

ified excavator equipped §
with a unique fire-de-

stroying mechanism. At Firecat shreds buming debris, halting spread of flames by disrupting combustion.
fire line, ereating a firebreak as the will watch a radar display that pro-

the end of the excavator boom
stretches a 20-ft. T-bar. Along the bar
lie the fire-destroying mechanisms:
flailing chains, blades or brooms, de-
pending on blaze conditions. These
devices pulverize burning material
and cast it back into the hot gide of the

Firecat advances.

vides a 3D view of the surrounding 5

Although the vehicle’s cabin will lie  terrain, while an infrared camera peers &
several dozen feet from the flames, it's  through a periscope to spy hot spots.

ing material borrowed from the nu- mechanisms and is negotiating with

B
nevertheless armored with fireproof- FAV has field-tested the slashing %
£

clear-power industry. The operator equipment suppliers.

IDAHO FALLS, ID—What makes a
new transit system so expensive?
The tracks must be robust enough
to handle heavy vehicles, and that
adds millions of dollars per mile to
the price tag, even for so-called
light rail systems.

By contirast, the ldaho National
Engineering Laboratory (INEL) is
championing “very light rail” in its
CyberTran system. CyberTran's so-
lution is simple: run more cars with
fewer passengers per car—and
eliminate the locomative. Traveling
individually under computer
control, each vehicle

Tracks With A Light Touch

would weigh only 10,000 pounds
and zip from station to station on its
own power, Two 75-kilowatt electric
motors, drinking juice from a third
rail, would whisk the car around.
Between six and 32 passengers
would ride inside.

Two CyberTran prolotypes have
undergone tests at 55 mph, while
computer simulations suggest that
a fast intercity version could sustain
160-mph speeds. The guideway
could fit within a highway's 8-ft.
median strip.

INEL Engineers fig-
ure the track 1o support CyberTran
cars would cosi $2 million per mile,
not the $10 million to $30 million per
mile that European and Japanese
elevaled-train systems require.

CyberTran wehicies would camry

fewer passengers and hence exert
lighter loads on elevated track.

Robot In The
Driver’s Seat

-

o SORE T MO

TC-6000 imitates driving patterns of humans
maore adroitly than automated test cars.

ADDISON, IL—Put this lightweight
robot behind the wheel, and it will test
drive your car for you.

Called the TC-6000, the machine is
made by Ono Sokki Co. Engineers there
recorded driving patterns of various hu-
mans from truckers to hot rodders, then
loaded them into the robot's memory.
The TC-6000 duplicates driving motions

through two sets of actuators, one for
the gearshift and one for the pedals.

Particularly useful for long-duration
emissions tests, the robot can meet ex-
acting and repetitive performance re-
quirements that would wear out drivers.
It typically drives on a dynamometer in a
test cell, however, not on a test track.

Although several Japanese carmakers
have bought TC-6000s, o far none of the

| robots have ventured to Detroit.




We'll Pay You $1,000
To Build This 1:8 Scale Mercedes!

World's Finest Automotive Replica
From Pocher Of Italy

Manufactured to exacting standards by Pocher
of Italy, the kit contains over 2,300 intricately
detailed plastic, vinyl, brass, and steel parts.
Just like the original, you'll start with assem-
bling chassis and suspension, steering mecha-
nism, pistons, crankshaft and other motor
parts. Next come the body panels and fenders,
electrical systems and upholstery. Finally, you'll
assemble the wheels, one spoke at a time. And, when your model is completed,
you'll proudly display a museum quality replica you've built yourself!

Parts screw together with tiny nuts and bolts supplied in the kit. Body panels are
pre-colored, precision molded plastic, so no painting is necessary. Your finished
model is loaded with operational features. The engine is complete with working
pistons and crankshaft. Doors open and close, crank operated windows go up and
down, and the handbrake really works. You can even turn on the headlights!

Half Price Introductory Offer, Payable In Four Easy Installments

The regular price of the Mercedes 540K kit is $699.95. During our special introduc-
tory offer, it's yours for only $349.99! But, send no money now! We will charge your
credit card $87.50 (plus a one time shipping & insured delivery charge of $12.00)
when we ship. Then, we'll automatically charge your account another $87.50 at the
end of each month for the next three months. (PA residents will be charged 6%
sales tax on the amount billed.} So, start building your automotive showpiece now,
and pay for it in four easy, interest-free installments!

Sell Us Your Finished Model

The word is out! Car modeling is one of the fastest growing hob-
bies in the country. Many hobby shops want to display built-up
models to increase their sales. Decorators buy museum quality
automotive replicas for their clients who showcase them in their
homes and executive offices. 5o, order the Mercedes 540K today, and we'll buy
back your finished model for $1,000-almost three times what you paid for it!

QOur Buy-Back Program

We will buy back the first 100 properly completed models for $1,000 each. Mail us
five photos (side, front, rear, interior and undercarriage views) of your model with
proof of purchase. Upon receipt, we will send you complete instructions for deliv-
to a hobby shop or decorator showroom within 250 miles of your home. Your
51,000 check will be on its way as soon as delivery has been verified! Photos
become the property of Model Expo, and cannot be returned. We can accept only
one model per customer, and previously purchased kits do not qualify.
Please note: Dd'fﬂ'l'!‘ﬂ payrenl Ir:l]'.lm ia Nemfted to MasterCard and Visa card holders.

Credit Card Holders in the US and Canada Call TOLL-FREE
800-222-3876 Mon-Fri 9-5 ET or FAX 717-839-2090 anytime

Display Your Model With Pride!

Beautiful wooden display base assem-
bles in less than an hour! Pre-routed,
mitered oak frames are sanded to a
smooth finish and satin lacquered by
hand. Rounded wooden buttons hide
the metal screws, and rubber feet pro-
tect your furniture. Each display case is
complete with all the necessary hard-
ware. Finished size is 30" x 15" x 10-
1/2", Glass is not included. Display tip:
professional modelers add a mirrored base to
reflect undercarriage detail.

No. RS500 Special $129.99

Four $32.50 installments

Our Guaranbees: If less than delighted, return
your purchase in original condition within 30 days
Should you lose or break a part during
construction, we will replace it free of charge.

t. FM25, PO Box 1000,
Industrial Park Drive, ML Pocono, PA 16344
Yes! Flease send me:
I:I #KH Mercedes 540K Kit Intro Special 5349.99
[] #rsso0 Oak Display Case Special Price $129.99
_ Charge me in four installments
__ Charge me the full amount st shipment
—. My check or Money Order is enclosed
{Add 12.00 for shipping and insured delivery.
PA residents must also add 6% sales tax.]
Note: Credit cards uwill wat be charged until shipment
M/C or Visa W =" —

Exp._ _Signature

i Mame

Address
Ciry - State __ ZIF
Special offer is valid through July 31, 1995,
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Blow-Up Space Dish
PASADENA, CA—NASA is breathing some fresh air
into an old idea: inflatable antennas in space. Nexi
year, in fact, the shuttle will loss one overboard,

The experiment will begin when the shuttle’'s arm
releases a mini-satellite known as a Spartan. Inside,
tucked into only 72 cu. fi., lies the antenna. Once the
Spartan drifts o a safe distance, nitrogen will whoosh
into three 92-it. struts and a 50-H.-dia. ring, suppor
structures for the antenna itself. Then the 46-ft.-dia.
antenna, made of aluminized Mylar, will inflate.

Shuttle and antenna will complete an orbit together,
as cameras record how well its parabolic shape holds
up under different solar healing loads. Finally, the
antenna will detach and burn up in the atmosphere.

i .-- ".’ﬂ
/o
£OANTEMNA |

- W' IFLATES
DETACHES '

inflatabie experiment will demonsirate technology for cheap,

Blast Off
Over Vegas

LAS VEGAS, NV—Zero to
T0 in 3 seconds. Sound sen-
sational? Now imagine it
going straight up.

That's exactly what Space
Shot, an unprecedented new
amusement ride, delivers, To
top it off, the ride will begin

909 ft. in the air, at
the summit of Las
Vepgas's Stratosphere
Tower.

With a blast of
compressed air, 16
riders will rocket
skyward, shooting up
a 180-ft. tower as
they experience four
times their normal
body weight. At 140
ft., they become
weightless and then

actually feel negative |
gravity as they are |

pushed down by their
shoulder restraints.
They pogo-stick to an
air-cushioned stop
within 27 seconds.
5&5 Sports Pow-
er, based in Logan,

Utah, promises to £

Space Shot, shown
above as B-place
prototype, will crown

o Stratosphere Tower In

Las Viegas [left].

build larger-capacity
and taller versions of
Space Shot, which is
scheduled to open
this November, En-
gineers at the com-
pany have designed
the ride to loom as
high as 320 ft.

lightweight. easy-to-store space antennas.

. ™

Twin-Engine Sky Walker
MANASSAS, VA—Aurora Flight Sciences is now poised
to begin work on Theseus, a twin-engine follow-on to its
Perseus unmanned stratospheric aireraft (see Tech Update,
page 16, Mareh "93).

Theseus will feature mueh of Perseus's technology: the
same airfoil design, engine core, ground station, software
and so on, The 119-ft.-wingspan drone will be able to lift
three of the payloads sized for Perseus, however, It will also
soar on an advanced supercharged powerplant. IT all goes
according to plan, the first Theseus will fly in June 1596,

All has not gone
to plan with the
three Perseus
drones. Just before
this past Thanks-
giving, one erashed
ufter a pyro conked
out. And mechani-
cal problems have
kept the Perseus
from venturing
above 50,000 ft.
Both Perseus and
Theseus are blue-
printed for 80,000-
ft.-plus altitudes.
Theseus will carry
three Perseus-class
payloads 16 miles
above Earth.

Infrared Rifle Sight

EL SEGUNDO, CA—Soldiers have long relied on im-
age-intensifying opties for night-vision rifle sights, but
now they may switeh to infrared. Hughes has developed
a thermal weapon sight that's light e
enough to elip to the barrel of
an M16. Unlike currently
fielded night-vi-
sion sights,
the unit isn't
blinded by bright lights
and can see through o
smoke and rain. he

The AN/PAS-13 B
uses a mercury-cad- [5
mium-telluride detee-
tor chip, which must |
stay refrigerated to be |
effective (see “Night
Hawks,” page 75, Nov
"i4), But a thermoeloe- |
trie cooler the size of a
quarter reduces the
sight's weight to 4.2 R i - :
pounds, It can run for Cooled thermoelectrically, AN/PAS-
12 hours on a single 13 thermal weapon sight brings
battery charge. To "
sive power, the unit activates antomatically only when
the zoldier peers into the eyepiece,

Now undergoing tests at Fort Greeley, Kentueky,
and in Panama, the sight awaits a production decision.




Put Yourself
In Charg
Of Your Own

Money-making

Business

Free opportunity kits
tell you how to

earn good mone
in10 expandmg fields

“I chose Locksmithing, but thats just one of 10 fast-growing

Ever dream of being the boss ... in charge fields in need of skilled professionals. And with Foley-Belaw, you
of your own profitable business? You can tumn train at home in vour spare time while earning money from the start,”
those dreams into cold, hard cash — if you get into Bill Smith
a growing field where service is in constant "
demand. ...Foley-Belsaw, world leaders in trnining since
Foley-Belsaw's unique in-home training pro- 1926, provide at-home, “hands-on” training in

grams let you gain skills in 10 different career fields  high demand fields where you can start your
where the demand is growing and will continue to own business for less than $50.
grow through the twenty-first century.
You learn highly profitable skills
at home, at your own pace, from SEND CARD TODAY FOR FREE OPPORTUNITY KT
Foley-Belsaw, world leaders in
training for more than 65 years.
There's no better time, no easier
way, Lo start your own money-

making full or part-time business.

Il 15 misng. witle fo Foley-Becsew Compary. 8301 Equitable Road, Karsss City, MO 6£120-1395

Complete and retum this postage-paid card or write and mail your request to
Foley-Belsaw Institute, 6301 Equitable Road, Kansas City, MO 64120.

Yes! Send me the following opportunity kit:
¥ Check one free opportunity kit only

And there's no obligation or cost Locksmithing, Depr. 12590 T

involved in learning the easy steps Small Englne Service and Ii.cp;ur. Depr. 52484 e '
ou can take to make your new Professional Saw and Tool Sharpening, Dept. 21431 5 N

Y VCR Cleaning, Maintenance & Repair, Dept. 62256 Don’t walt.

career a reality!

Send today for your opportunity
kit telling how Foley-Belsaw
training can help put more cash
in your pocket, start a new career,
even get into a business of your own
— full or part-time. Don't wait, mail
the card now.

Computer Repair, Maintenance, Upgrade, Depr. 64156 Act now!
TV/Satellite Dish Service and Repair, Depr. 31050
Professional Gunsmithing, Dept. 92060
Professional Woodworking, Dept. 43378
Professional Computer Programming, Dept. 35010
Upholstery, Dept. 51044

| undemstand there i no obligation, | pay no postage, and no salesman will ever call

OoBO0Oooooogo

N
Just fill-out and mail the postage- S ame
free card attached at right ... today! RECES
B R e P Clirv Srare Tin -



Gain the Skills
You've Always Wanted;
No Experience Needed

Send today for a free ity kit on
o of the fodowing ootalie bl
1

Locksmithing - As crime rates rise and millions of Ameri-

cans seek more protection, locksmiths are now enjoying
more business and higher profits than ever before. Your profes-
sional locksmith rraining includes a burglar and fire alarm course
to complete your education as a highly paid securiry specialist.

Small Engine Service & Repair - Today, there are over

65 million small engines in America, with

1.000.000 more
purchased each month. And most owners don't have the skills

to perform even simple repair jobs on them. This course could be
your golden career opportunity. With the skills you gain, you can
earn as much as $49.94 for a simple tune-up thar takes about an
hour of your time,
Professional Saw and Tool Sharpening - Imagine
3 earning $18-530 an hour — and 90 :mm of every dollar
you earn is cash profic! All the work space you need is a cormner
of your garage and you're in charge. Foley-Belsaw provides
everything you need to master the craft, including your own
professional Sharp-All machine.
4vcn Cleaning, Maintenance & Repair - Right now,
more than 77 million VCRs are in use and a thousand more
are purchased every month. VCR repair is clearly a grear career
choice for the 1990s! And you need no prior experience for
success. David K. Knowton, New York, tells us, "1 thought you

You could be earning good
money in one of these money-
making fields. Send for one of

these informative opportunity

kits today ... absolutely FREE.

BUSINESS REPLY MAIL

FIRST CLASS MAIL PERMIT NO. 1014 KANSAS CITY MO

POSTAGE WILL BE PAID BY ADDRESSEE:

FOLEY-BELSAW COMPANY
6301 EQUITABLE RD
KANSAS CITY MO 64120-8957

PO LR [T
A
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“Your best choice for top-of-the-line skills is
Foley-Belsaw. The training is respected worldwide.”
Bill Smith

had to be a ‘wiz'" in electronics to succeed in VCR repair. Now |
know nothing is further from the truch.”

Computer Repair, Maintenance, Upgrade - Most

businesses are “on-line.” And so are a growing number of
homes — personal computers are practically household appli-
ances! The need for skilled computer installation, maintenance,
upgrades and repair is tremendous. Foley-Belsaw offers the
training you need to cash in on this growth.

TV/Satellite Dish Service and Repair - You see them

popping up in yards all over town. market for satellite
dishes will continue to grow to satisfy the demand for variety in
entertainment. Get the skills you'll need to profit.

Professional Gunsmithing - Skilled gunsmiths - when

you can find one - charge up to $50 per hour for simple
repairs. That's money you can put in your pocket with the
training you'll get from Foley- Belsaw.

Professional Woodworking -

You'll start your course with the sim-
plest of projects, but soon will be crafting
mortise and tenon joints, creating
heirloom-quality pieces worth thousands
of net-profit dollars. The course is also
ideal for the do-it-yourselfer. As ]. B. of
Shawnee Mission, Kansas, writes,
] saved well over 32,000 in kitchen
remodeling and $1,000 on a deck.”

Upholstery - Furniture prices have

increased yet quality has noticeably
decreased. So many individuals and
businesses now turn to skilled upholster-
ers 1o restyle furniture instead of
discarding it. With the Foley-Belsaw
course, you'll become an upholstery
professional, using your knowledge for
a full-time business, part-time career, or
a satisfying, money-saving hobby.
1 Computer Programming -

It's a fact: Computers are more

widespread than ever before. And
programmers with the right skills
command top dollar for their work.
Learn the languages most in demand —
Q Basic, C, C+ and C++ — and watch

',I'DIJI ImMCOme S0ar.
Send card today for
your free opportunity kit!

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES
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Clemenceanr and the Foch,
French flattops that
date from the
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France Joins The
Nuclear Navy Club

BREST, FRANCE—Western Eu-
rope's biggest warships are the

MARCH 1995

Charles de Gaulle
will project
power with
naval versions
of the Rafale.
Displacing 39,600
tons fully loaded, the ves-
sel is only half the size of a
Nimitz-class carrier. It will
launch and recover up to 40 aireraft
in heavy seas, thanks to stabilizers
and guide fins that control pitch and
roll. The planes will include both hot-
rod Rafale-M fighters and upgraded
Super Etandard fighter-bombérs.
The two nuclear reactors that drive
the de Gaulle derive from an ad-
vanced design intended for France's
new class of strategic-missile sub-
marines. Top speed is 27 knots.

early 1960z,
Now France has
moved to repluce these
. arng vessels, launching its first

nuclear-powered aireraft carrier—the
Charles de Gaulle. The ship will
enter service in 1994,

Rescue Me
With GPS

Beacon

LONDON, ENGLAND—
Signature Industries has
located yet another use for
the Global Positioning Sys-
tem (GPS)—a rescue bea-
con that tells search teams
exactly where to look. Al-
though covert military
units carry similar devices,
this is the first intended for
the rest of us.

The size of a transistor
radio, the device broadeasts
a data stream that includes
position information and a
user-identification code.
The transmitter operates
over a range of at least 50
miles and can work with a
variety of rescue homing
systems, Waterproof, the
beacon can bundle into a
life jacket, survival pack or
inflatable raft.

Return To The Red Planet

PASADENA, CA—Yaes, the failure of Mars NASA will try again with Mars Global Sur-
Observer (see Tech Update, page 18, May veyor, a $200-million spacecraft due for
"94) threw America's space program for a launch in November 1996.

loop. But the Martian mission still beckons. Designed by Martin Mariatta, Surveyor
will sport the same instruments as Ob-
server, including the most sophisti-
cated camera ever flown on a civilian
spacecraft. The big difference will be a
cheaper ride to Mars. The new space-
craft will go up on a Delta rocket, nol an
expensive Titan IIl.

Because the less powerful Delta
wasn't designed for planetary missions,
1 timing will be critical. lis launch window
| for the Survayor shot will last just one
second. Fortunately, Deltas have proven
| virtually toolproof. Very few have ex-
| perienced delays beyond a second.

Surveyor will use aerobraking 1o lock
into a circular orbit around Mars, Kick-
ing off the survey in January 1998,

201 T A st LT, fEis
Mars Global Surveyor will carry out most of the mis-
sion of the lil-fated Mars Observer.

In Search Of A Crashproof Car

OAK RIDGE, TN—An intelligent eruise- will also note sueh aetivity as tuning the
control system could take over steering and  radio or flicking on windshield wipers,
braking at the last second to dodge a colli- DASCAR-equipped cars will first ply a
sion. That's the goal of a collaboration be- test track in East Liberty, Ohio, before hit-
tween Oak Ridge National Laboratories and  ting the open road.

Scientific Atlanta. Their Data-
Aecquisition System for Crash-

Avoidance Research (DAS-
CAR) will begin tests this year. [E—. R Ea e
DASCAR will record the be- er\-:, THASGMIT

havior of drivers and vehicles
under varying conditions—
weather, traffic and even the ef-
fects of drugs and alcohol. Cars
will earry four thumb-size video
cameras, a suite of accelerome-
ters and a computer, These will
determine a car's lateral posi-
tion in its lane and distances
from other ears. Meanwhile,
drivers will wear heart-rate and DASCAR will try to prove that a car's position and distance from
brain-wave monitors. Recorders other cars can be recorded, for future crash-avoldance systems.

SENSONCAMERA [ATA
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SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Medium Kings Soft12 mg “tas” 0.8 mg nicotine - Regular tmphysema, And May Complicate Pregnancy
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Harvesting
The Future

WINFIELD, KS—Combine har-
vesters haven't reaped a cornucopia
of new technology lately. But two
kansas cousins may change all that
with the Bi-Rotor, a prototype har-
vester built last year with the help of
Gordon-Piatt Manufacturing,

The machine has hall the moving
parts of a conventional thresher. But
its key feature is its unique high-
speed threshing chamber, where
grain and chaff are separated.

Typical combines use a rasp-studded rotor that threshes
harvested wheat or corn against a curved grate, called a
concave, In the Bi-Rotor, the concave wraps around the ro-
tor. Both spin, at different speeds, Because the cylindrical

Bl-Rotor's compact thresher means the graln tank can be twice as bilg as nomail.

concave provides a 360" separating surface, the threshing
area can be half the size of that in a conventional thresher.

This, in turn, provides room for a double-size grain tank
able to carry 400 bushels,

American Tankers Work Abmad

new line of Double Ea-
gle tankers. To swaddle

NEWFORT NEWS,
VA—American shipyards
hadn’t =old a vessel to a
foreign owner for 37
vears until last October,
when Newport News
Shipbuilding rang up an
overseas sale. It wasn't
a warship, however, but
a pair of oil tankers
destined for the Greek
shipowner Eletson Corp.

The Despotico and
Agathonissos are the

first in the shipyvard's Double Eagle tanker carries up to 56,000 cu. meters of oil.

] the eargo and prolong
the ship’s life span, each
of the 600-ft. vessels fea-
tures a double hull made
of mild steel, rather than

that contributes to sta-
bility in rough waters.
Unusually, the ships
were built in sections,
ingide, on dry ground, at
Newport News's Mod-
ule Outfitting Facility.

Hole To Nowhere

WINDISCHESCHENBACH,
GERMANY—The Germans’
ambitious plunge into our
planet's crust (see “"Journey
To The Center Of The Earth,”
page 27, May '91) has come
to a screeching halt. Geolo-
gists had hoped to bore a
6.25-mile hole in the ground.
But last October, from a
depth of 5.6 miles, they had
lo pull up their hydraulically
steered drill for good.

That far beneath the sur-
| face, rock no longer cracks
under pressure—it flows. The
liguid rock simply filled up the
bottomn of the hole every time
drillers yanked up their hard-
ware to replace a warn drill
bit. Researchers thought they
wauld hit this ductile zone
lower down, whera tempera-
tures are even higher.

Dl rig marks 5.6-mile hole In

Bavaria, second to Russia’s 7.5-
mile shaft in the Kola Peninsula.

Instant Scud Warning

COLORADO SPRINGS, CO—When Iraqg's Scud missiles
rained down during Desert Storm, area commanders had
little time to react. That's because alerts from the Defense
Support Program early-warning satellites went through
stateside computers before reaching forces in the Persian

| Gulf. The relay ate up several precious minutes.

The Joint Tactical Air-to-Ground Station (JTAGS) will
shave that time to seeonds, Developed by Aerojet, the unit
will dewnlink data directly through stereo satellite dishes.
Inside, computers will prediet missile-impact zones and
times of flight. JTAGS will track incoming missiles and cue

defenses such as Patriot batteries. Prototypes of the new

ground station are now in place in the Persian Gulf.

high-tensile steel. An- =
other safety feature is -
the centerline bulkhead =

ST MW PR

Armyhlavy JTAGS mobile unit will take data dl.mt..l.}r from early- .

wiaming satellites without intermediary relays.



Army’s New Bunker-Buster

MESA, AZ—During Desert
Storm, the Army found it-
self lacking a handheld rock-
et launcher designed to | &5
breach fortifications. Sol- |
diers were foreed to borrow
the Shoulder-launched Mul-
tipurpose Assault Weapon
(SMAW) from the Marine
Corps.

Now the 82nd Airborne
Division will have its own

bunker-defeat munition. Instead nf
lugging the reusable SMAW's 25

pound weight, paratroopers will carry
a one-shot throwaway weighing only

16 puunda The disposable Iaunfher
comes {rom Talley Defense Systems,

The weapon retains the high-
explosive dual—purpﬂse rocket of the

Bunker-defeat munition
combines discriminating fuse
with throwaway launcher.

SMAW. On its warhead, a
“smart” fuse senses the re-
gistance of the target. The
munition can either detonate early if
it detects hard walls or go off later
after penetrating soft sandbags or
earthen fortifications.

Walls Trap The Sun

GOLDEN, CO—sSunlight beating down on metal
has given researchers an idea for an efficient new
way to heat a building. Conserval Engineering of
Downsview, Ontario, and the U.S. Department
of Energy's National Renewable Energy Labora-
tory (NREL) are collaborating on the technology.

Fan draws air traveling through tiny perforations In
cladding as metal captures heat from sunlight.

The transpired solar collector consists of dark
metal eladding mounted several inches from a
south-facing wall or roof. A fan pulls fresh air
through perforations in the metal as it bakes in

Weather Eye In The Sky

SUITLAND, MD—It's
clear salling for Amer-
ica’'s newest weather
satellite, GOES-B (see
“Finer Forecasts,” page
70, Oct. '94), The
spacecraft has passed
in-orbit tests and was
scheduled to assuma
its permanent position
22.300 miles above the
eastern United States
last January

MNext in line is GOES- B

8, set for launch this
spring. This weather
bird will perch over the
Pacific Ocean.

The National Ocean-
ic and Atmospheric Ad-
ministration, which op-
arates the salellites,
may consider adding
an unprecedented third

GOES 1o the system. The sate!hta

GOES-9, shown undergoing

the sun. The heated air then flows into the build-
ing’s ventilation gyetem. Since it lacks glazing, the

would go up in 1996 and hover
above the central United States to
walch midcontinent storms

pre-shipment checkout, will
cover the western United
States and Pacific Ocean.

system loses no energy to reflections.

In The Wake
Of A Giant

HAMPTON, VA : leave
turbulent trails. Swirling pockets of
air called wake vortexes spiral off
the wingtips of airliners. Air traffic
controllers maintain healthy distances
between planes to avoid sending them
through these maelstroms,

Now the Federal Aviation Adminis-
tration and NASA's Langley Re-

search Center are examining how at-
mospheric conditions dissipate wake
vortexes, At Memphis International
Airport, NASA has been flying a sen-
sor-studded OV-10A to map the facil-
ity's loeal elimute, while luser beams
probe wake vortexes from arriving
and departing planes, Combined with
wind-tunnel tests, the data may help
shorten separations between planes
and thus boost airport capacity.
Smoke highlights artificlally generated
wake vortex in Langley’s wind tunnei,
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AUTOMOBILES

Asia Spy Report

BY SCOTT OLDHAM, West Coast Editor

Honda Sport/Utility

® The Japanese market for small
sport/utility vehicles has exploded. Or
as a Honda source recently told us,
“Small sport/utes
have gone nuts in
Japan.” The SUY §
boom is fueled by
the recent release of
Toyota's RAV4d—a
Sweuki Sidekick-size
runabout that Taoy-
ota can't build fast
enough to keep up
with demand. Toy-
ota is now building
85000 RAV4s a month. In response,
Honda is developing itz own vehicle.,
Although this test mule i= based on a
1988-89 Civic station wagon, the pro-
duetion model will not look like an
B-year-old Civic. A major restyling is
in the works, but this vehicle does in-
dicate the size of the soon-to-be-mar-
keted truck. The

niew rl'hlﬂ !'!'II'I

New Infinitl G20 In early development.

and higher hood indicate a larger en-
gine, possibly a 2.2-liter Four from
the Accord. The tirez are also jumbo
size and the wheel openings have been
opened up substantially to allow for
needed wheel travel. The rear of the
test car shows twin exhaust pipes, a
high-mounted rear spoiler and a larpre

Hyundai's newly styled “94 Elantra sedan
[above] and coupe [right] will arrive this fall.

swing-away-mount spare tire. You
can expect that this vehicle will ulti-
mately replace the Isuzu-built Pass-
port at Honda dealerships.

1990, has aged much more quickly
than its Q45 bigger brother,

1996 Hyundai
All-new styling is planned for the 1996
Hyundai Elantra sedan and coupe.
These heavily disguised prototypes
show a slick eoupe with styling based
roughly on the HCD-2 show car of a
few years ago and a sleek sedan with
large air intakes in the front spoiler
and no conventional grille, & la Sat-
urn. The coupe replaces the Scoupe
in the Hyundai lineup and will be
powered by a 2.0-liter version of the
Hyundai Alpha 4-cylinder engine. The
gedan will also be powered by Hyundai-
designed-and-built engines. The
choices will be a 90-hp 1.8-liter or a
150-hp 2.3-liter, Both are dohe Fours.
The coupe will debut as a 1997 model,
almost a year after the sedan is re-
leased at the Frankfurt Auto Show
this full. The sedan, not unlike the J30,
Altima and Contour, is very rounded.
All surfaces are curved and flush—
even the door handles. Rear-seat
headroom seems to be in abundanece
in this narrow but tall sedan.

Infiniti G20
Nissan is preparing
a replacement for
the current Nissan
Primera, which is
gold in the United
States as the Infinid :
G20. Release in Japan is set for 1995,
but the new model will go to Europe
and come to the United States
in 1596, The front-
wheel-drive mid-
clazs sedan will
be powered by a
mare powerful 4-
eylinder engine
than today's
dohe 140-hp 2.0-
liter, and it will
gain an all-new look by its release
date. This early prototyvpe
shows a radically raked
windshield, an aggres-
sive rear spoiler and
front airdam, and a
Q45-like grille and head-
lights. The Primera,
which was introduced in

Mazda 626

Mazda's 626 will be getting a new
nose, as shown on this test car under-
going hot-weather testing in Death
Valley, California. The new grille,
styled like that of the Mazda Millenia,
is flanked by large, round headlights
and round turn-signal lights, partially
disguised by the car's bra. The rest of
this sedan is unchanged. P

Mazda will add a Millenla-llke nose to s smaller 6256.



(fficially authorized by Ford Motor Company.,

1931 Ford
Mo (l.el A

o 4';' S5
L Shown :ﬁgh.l'fy
actual size of 6':" in len

Meticulnusly handcrafted in
ie-cast metal —features wnr]zing’ rumble seat!

In 1927, Henry Ford introduced the beautiful Model A 1o
replace the legendary Model T motorcar — the beloved “Tin
Lizzie.” When the American public saw “The New Ford,” it
was love at first sight. The Roadster's racy styling —and its
jazzy genuine leather rumble seat — represented high-fashion
motoring at its finest. Now, you can aequire an amazingly
detailed replica of this classic American convertible,

A Danbury Mint exclusive,
This replica is faithfully reproduced in 1:24 scale from 165

Rumbis seat opens parts. All the major components are die-cast metal. Each Dash features
smoothly. replica is individually polished by hand to a showroom finish. readable gauges.
vdiion Nowl & The 193] Ford Model A D.rl'l'u.rr Eﬂﬂdﬂ:r is available Icmlu- Soiil i o |
superb level of detail. sively from the Danbury Mint at just $94.50, payable in three boch sides.
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BOATING

Big Three In PWC

BY JOE SKORUPA, Boating/Outdoors Editor

® Ah, the good old days of PWCs, Re-
member them? All the way back to
the late 1980s, the “stone age,” before
the current class of sit-down Wave-
Runners, Sea-Doos and Wet Jets was
firmly established.

Sit-down PWCs were primitive
then with design possibilities wide
open. So much so that Pop-
ULAR MECHANICS' first
comparison test included
outhoard-powered units,
pickle-fork hot rods and
tall, narrow motorcycles of
the water,

Even Kawasaki—the Jet Ski
pioneer and industry leader—showed
up for the shootout with a funky, mod-
ified stand-up unit that was fitted with
removable pontoons,

Needless to say, the offbeat models
didn't score well in the PM compari-
son test and have since gone out of
business. All except for Kawasaki.
Within a short time, Kawasaki de-
buted its first true git-down PWC, and
Jet Skis have been a major player in
this category ever since,

But there's something else that
should be remembered about the stone
age of sit-down PWCs, especially in
light of current developments. For
the first couple of PM shootouts, the
participating competitors abided by
an unwritten industry rule to keep
top-end speeds below 40 mph. Even
as engines were increasing in size,
huilders toed the line by detuning the
motors to reduce speeds.

Why did they do this? Lawyers
probably had something to do with it.
Kawasaki and Yamaha, the two big
guns at the time, also make ATVs. I'm
sure they probably felt stung by the

- ——
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The 00 ZXi's triple h.a: machined combustion chambers.

controversy that led to the eventual
ban on 3-wheel ATCs (all-terrain cy-
cles), a hot issue that back then was
still fresh in people’s minds. It didn't
take a genius to make an analogy be-
tween ATVs and PWCs.

But one builder didn't agree with
the analogy (nor did it make ATVs),
and decided to play by a different
set of rules. That builder was Sea-
Doo, and it quickly became clear
that its water bikes were
intentionally designed to shatter
the 40-mph barrier, first by a lit-
tle and then by a lot. This gave
Sea-Doo a marketing edge, and the
company used it to gobble up huge
chunks of market share at the ex-
pense of the 40-mph builders.

Ultimately, these builders were
foreed to follow Sea-Doo's lead, wnd
each year water bikes became faster

and faster. For a while,
Sea-Doo was still clearly
in the forefront of the
speed wars, and
the others were
playing catch-up.
But not anymore.
This year, the gloves
are off and the days of
self-imposed speed bar-
riers are over. No more
limits. No more engine
::u-l‘.uninp:. In faet, no
ore 2-cylinder motors.
F'rom this point on, high-
performance PWCs will

v

be powered by fire-breathing triples
—big 3-evlinder motors with roughly
900ece displacements, 100 hp and
throttles with wide-open settings la-
beled, “Now entering warp speed.”
lntere-atmglj'. Sea-Doo doesn't
have a big three in its line this year.

Water-jacketed exhaust reduces nolse.

And equally interesting, Kawasaki
does (as do Yamaha, Polaris and Are-
tic Cat), Kawasaki's entry in the new
era of high-performance PWCs is
the Jet Ski 900 ZXi (top photo). 1 got
a chance to ride the new screamer
recently at a rollout in Acapuleo, Mex-
ico, where the weather was unsea-
sonably warm for early November,
and the water boiled every time I
squeezed the throttle,

Maybe it's just me, but there's a
ecertain stomach-tenging, hair-stand-
ing-on-the-back-of-your-neck kind of
thrill found in blasting along as fast as
technology can propel you while sit-



The 900 ZXi's smaller sibling, the 750 ZXi.

tmg unIy 18 in. ﬁ'ﬂm t.he wnt.er The
stock 900 ZXi peaks at 56 mph, and
I'm tempted to say that the sensation
felt scary fast, but the truth is [ never
felt out of control. Still, I wouldn't ree-
ommend this water bike for begin-
ners, and I can foresee the day when
helmets may be required safety gear.

To get the 900 ZXi to deliver
speeds in the mid-50s, Kawasaki
equipped it with an 891ce 3-cylinder
powerplant that produces 100 hp at
6750 rpm. To ensure free breathing at
the top end of the powerband, the mo-
tor is fitted with three Keihin CDK
38mm carburetors that are fed by a
pair of fuel pumps. Other features in-
clude a one-piece cylinder head with
machined combustion chambers, a
smooth-operating 120° erank and an
electric trim for the jet pump—all of
which make the 900 Kawasaki's biggest
and fastest performance package.

In addition to perfurmnnce fea-
tures, Kawasaki's flagship model
comes with waterpruu% digital CD
ignition, superlube oil injection, a
magnetic ignition key to prevent un-
authorized use and a water-jacketed
exhaust with a rear-mounted outlet
flap to lower noise levels,

Coping with speeds in the mid-50s
compelled Kawasaki to rethink its
basic hull design. To add strength, an
inner liner was bonded to the hull, and
polyurethane foam was injected be-
tween the layers for reinforcement.
Also, it has a fairly sharp deep-V bot-
tom (225" dead rise), which reduces
hull flex at speed and enables the
craft to knife through chop.

Dimensionally, the 800 ZXi's hull is
8 in. longer (at 108 in.) and 1.5 in,
wider (at 42.1 in.) than Kawasaki's
previpus high-performance model, the
Super Sport Xi. This was done to add
stability and to increase speed. Those
familiar with naval architecture know
that long, narrow hulls are inherently
faster than short, wide ones.

A new feature that works well on
the 900 ZXi is a series of antispray

strips or ri 'I:hat. run horizon
ncrlp}.:a the ﬁgﬁ of the bow. Drupt:]lel:
spray hitting the face at 55 mph can
sting like needles. The antispray
strips work like above-surface strakes
or chines and throw off water that
normally surfs up the smooth con-
tours of the bow, Kawasaki has hit on
something here, and I wouldn't be
surprised to see the feature extended
throughout its line.

After spending three hard-riding
days on tll':e water in a virtually pri-
vate bay just south of Acapuleo, I can
say that I came away suitably im-
pressed with the new 900 ZXi and its
smaller sibling, the new 750 ZXi,
which is equipped with a different
T43ce 85-hp 2-cylinder engine but the
same hull and features.

On the slalom course, the 900 ZXi
ran like a Formula One race car—
car'-rmg corners and accelerating
through the straightaways. But, so
did the 7560 ZXi. ‘Eg’here the two dif-
fered was in straight-line, wide-open-
throttle (WOT) running.

While the 760 ZXi was a couple of
mph slower at top end (52 mph), its
running attitude was smoother. The
900 ZXi displayed a tendency to por-
poise (bounce up and down at the
bow) at WOT. Fortunately, fiddling
with the trim setting and moving for-
ward in the seat helped smooth out
the misbehavior. However, Kawasa-
ki's second-best PWC, the 760 ZXi,
rode sweet at all speeds and still
broke the 50-mph barrier, which
makes it second to none in my bool.

During the rollout in Acapulco, I
literally rode every one of Kawasaki's
stand-up and sit-down PWCs—12
models in all (by far the broadest line
in the market). It took a considerable
amount of time to do it, but I felt I had
to make the effort. You see, the Mexi-
can customs official laughed when 1
said [ was visiting sunny Acapulco on
business, so I put in full days (and full
nights) trying to Jrﬂ“ him wrung
Hey, some!
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AUTOMOBILES

Detroit Spy Report

BY JIM DUNNE, Detroit Editor

1996 GMC Rally
® The full-size van from GMC is be-
ginning to look a lot like its smaller
gibling, the Safari. Trust us, though,
this is the big van. You really see the
resemblance between the new Hally
and the Safari—size aside—when
checking out the going-away view,
Chverall, the major changes in the rear
styling of the Rally center around the
high pillar-mounted taillights, which
GM first used on its plastic-body
front-wheel-drive minivans (Lumina
APV, Pontiac Trans Sport and Olds
Silhouette), integrated bumper shape
and larger windows. The Rally also
borrows heavily from the look of the
smaller Safari around its doors and
side glass. Viewed head-on, however,
the stubby nose of the Rally shows
that it uses some of the styling cues of
the full-size Sierra pickup truck, par-

Ford revamped the best-selling F-Series.

ticularly the grille and the headlights.
To go with the new sheetmetal, look
for new interiors with dual airbags on
the Rally passenger van model.

Ford F-Series

Ford will have engine changes in its
new line of full-size pickups next year,
Base engine in the new F-150 is a
4.2-liter Vi that turns out an industry-
leading 200 hp. The first of the engine
options is a 215-hp 4.6-liter V8, similar
to the engines in the Ford Crown Vie
and Lincoln Town Car. For heavy
hauling, the new F-
150 gets an optional
b.4-liter V8 that pro-
duces 225 hp and 331
ft.-lb. of torque. This
1996 model F-150 is a
smaller size than the
big workhorses, the F-
250 and F-350. Those
larger models will re-
main unchanged in ap-
pearance through the
1997 mode] year. One
of the other features
Ford plans to intro-
duce on the 1996 mod-
el is a small swing-out
third door. The door offers easy ac-
eess to the compartment behind the
front seats, which houses a split rear
seat. The rear seats can accommodate

two passengers or cargo, Or one pas-
senger and some cargo. The rear
seats will be equipped with shoulder
belts and headrests.

4-Door Bronco Power
Ford plans a new engine lineup for
the soon-to-be-here 4-door Bronco.
The engine is based on those available
in Ford's new light-duty F-Series
pickup truck, code-named PNS6 (see
above). The standard engine is the
4 2-liter 200-hp V6. With a rating of
22,5 mpg, this engine will be sold on
its fuel-economy merits. Next up is
the 4.6-liter 215-hp V&, which offers
fuel economy of about 21 mpg. For
maximum performance or towing, the
225-hp 5.4-liter V8 will still be expeet-
ed to deliver more than 19 mpg.

Switchable Airbag

Various automakers are looking into
the feasibility of having an ON/OFF
switch control the front-passenger’s
airbag on certain vehicles. The pur-
pose of the switeh is to let the driver
disarm the passenger's-side airbag
under certain conditions. Safety folks
figure that airbags can be dangerous
to babies and other small passengers.
The force of an inflating bag can hurl
them rearward with harmful results.
This iz especially true in pickups,

‘96 Lumina minivan gets always-on lights.

where it might be possible to power
those passengers out the rear window
in an accident.

‘96 Lumina Minivan

Talk about your minor facelifts. This
1986 Lumina pets new headlights and
a new bar for its grille opening. This
is the last year for the plastic van, 8o
the fact that the changes are minor
is not surprising. Daytime running
lights may be the major reason for the
small differences. ™
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COORKTEN
AT EN.
(THE COMPETITION, THAT IS.)

We love the competition. They're our favorite food group. Mercs feast on them in top-level professional fishing tour-
naments and in racing events. No wonder boaters of all kinds prefer Mercs, After all, you get out of the hole fast with
our high-torque, big-displacement powerheads. The strong, smooth acceleration of our multi-carburetor designs give
you the ride of your life. And our hydrodynamic gearcases mean great handling. Want some

more to chew on? For our catalog and the name of our nearest dealer, call 1-800-MERCURY.




ELECTRONICS

More Space TV

BY FRANK VIZARD, Electronics Editor

® (Given the success of RCA's Digital
Satellite System (DS8), which lets
you receive television signals direetly
from an orbiting satellite using an
18-in. dish antenna, it only stands
to reason that more satellite TV sys-
tems are on the way.

Sony, for instance, is sched-
uled to offer a system that's
similar to RCA's later
this year. Meanwhile,
an existing system
called Primestar
says it will utilize
a new satellite to
upgrade its service
early next yvear, Its
dish is comparable in size to
the DSS digh.

Like DSS, Primestar is a digital
system that beams a picture of ex-
cellent quality directly to people's
homes. The dish size, however, is

FTL)

36 in, or bigger, depending upon your

location. Primestar uses a relatively
low-powered satellite operating at 45
watts. The DSS satellite uses 120
watts. More power means a smaller

dish can be used for reception.

Primestar does have a few features
that may make it an interesting al-
ternative for some people. Unlike
DSS, you don't have to plunk down
£700 for the hardware. The cost of
the Primestar dish and

receiver is built into
your monthly fee, much the way
cable TV companies make you pay for
their set-top converters.

Another interesting feature is the
ability to connect Primestar to your

How Primestar Works

Primestar's smallest dish size Is 36 In.

computer, Through Primestar, you
can connect to an education service
called Ingenious and a news and infor-
mation service called X *Press. The
software costs $105, and the monthly
subscription fee is $6. Basic Primestar
service costs about 31 per day.

Primestar’s computer connection is
made through a serial data port on
the receiver. Interestingly, the
DSS receiver also has a serial
data port, although plans for
its use haven't been revealed.
You can probably expect some
news from RCA shortly, how-
ever—perhaps a space link to
the Internet?

Onee Primestar gets its new
satellite up in space, it expects
to offer 200 channels, up from
its current 67-channel offer-
ing. DS8 also will be adding
to its 175-channel base. Ah,
another numbers race, P

i) Digital TV signals are transmil-
ted Irom Primestar headquarters
to a satellite in a stationary orbit
over the United States

£3 Primestar's signals are then
sant to a small, unigue Primastar
satellite dish oulside of the cus-
lomer s home

£) The signal received by the
small dish is then sent through
a special cable to a state-ol-the-
arl Primestar receiver inside the
il customer's home,

£} From the recalver, signals ara
sent to the customer's television,
VCR, stereoc and/or personal
l'f-:'T‘[l Jiar




Mind Power Breakthrough!

Plug Your Mind into the Amazing Learning Machine™ To Boost Mental Powers,

Program

Plus Get $600 of Free Learning CDs!

By Dane Spotts

hb:-E:WIr;'lr mind
g!!' | popped a
French Learning CD
into the Learning
Machine . Immedi-
ately | was sucked
into a deep, dream-
like trance, Weird
colors and patterns
weere created on the insides of my chosed
evelids. While in this super-reflaved bui
hyper-aware state, the special Leaning
CD began unfolding its magic
Programming.

A Vacation in 22 Minutes

It was as if a movie were playing
inside my head. | could see mysell in
France having lunch at the Eiffel Tower.
The music, the sounds, even the
fragrance of summer in Paris. A
beautiful woman spoke to me. “Bonjour,
mon ami” she sald. In an almost
unconscious way | n following the
dialogue. The mental imagery was so
intense | not only undersiood what was
going on, it was fike | was there.

Learning ot 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 professar, "It
may be the most powerful learning tool
since the invention of the book."

Here's why. When you do a Learn
Machine session your mind is cut off
from outside distractions. Your attention
becomes focused inward as the
sensory stimulation (Hght-sound matrix)
bombards your imagination. [deas and
mental images float in and out of your
conscipusness. 1t feels like the best

dream you've ever had. Then while in
this Iughg euphoric mental space, the

D opens your learning centers
to pui‘. receptivity and pours in new
knowledge and skills. [t's the ultimate
mind trip. But it's not just for fun.

Let's sy you want to bearn a foreign
language, improve your 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. It'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

achine digital headset into the
headphone jack. Push play and a few
moments later your mind 1s launched
into a mmed SES5|00,
In a tun, almost effortiess way, the
l.eamlnE CD unfolds its program and
liverally you to bearn. 11 the most
amaring thing you"ve ever experimoed

Speak French, Spanish,
German & Malian

Learning foreign languages, or
mylLung for that matter, at rocket speed
can be very empow I'm
to include a ton of vﬁk Leurnmin%
software with your Learning Machine so
you can get immediate results from this
new \

You'll receive 4 basic language
courses — French, Spanish, German, and
[talian. Plus a Super Vocabulary course,
a Super Memory course, and a Super
Speed Reading course. And for your
kads, a SuperPhonics™ reading
Ower 5200 worth of Learning CDs make
this the deal of the century. But [ also

$600 Super CD Bonus Pak

Adcceiprated Interactive Language Leammg'™ Libeary | $200 Vahon | — 2
‘

IO Mo Spoc™ Libvary (5150 Yalue|

lmnerling ™ Programeimg Ligeany (%

O 10 Jugee A Bt s
rrrhbcet Fragenred, o bime Leeong e e

Lparmary hahng | sarmarg Dhas, Lmareny Bt Supefensay

L50 Valus)
Super Speed Leaving

want to show off its other incredible
mind expanding powers.
10 Fantastic Mind

So I'll include the 3-Df Mind Sync™
Library, with 10 mind launching
mms on 3 CDs. Turn your Leamning

ne into & meditation, self-hypnosis,

and virtual fantasy computer. You'll get
the following titles: Crealivity Hooster,
Qack Emergy, Siress Zapper, Mental Tine-
Up. Virtual Visualization, Imagimation
Stimulator, Learniing Acceleralor, Super
Imtuttoon, Lucid Dresming, and Super Zem
Stites

A §150 value, this extensive collection
is a super added bonus. But even more
exciting is how it can be used for habit
control, success conditioning, and
eliminating self-sabotaging behawior.

Bepinner s Pak | 559 Value

Plus $1,000 Worth of Coupons for More Software

w Tabohr
& Promogrigrer At gre ater s

B0 W0 B Ao 1 WA L Lnarieng
Tl sl

Your Mind for Success & Launch Virtual Reahty -Like Fantasies.

Super Motivation Library

Let's say you want to transform a
loser mind-set into a winning one. Or
you'd like to quit smoking or lnse weight
Pop in an InnerMind™ Programming
Disc. The sensory stimulation malrix
opens a window into your unconscious
mind, Then by infusing your “inner
mind” with positive programming, you
can rescript negative, self-defeating
attitudes. I'm including an awesome 18-
title InnerMind Programming Library
From success conditioning to weight
conirol this is another $150 value.

30-Day Risk Free Trial

Plus in addition o the Language
Learning Library, the SuperPhonics,
Super Speed Reading, Super Memory,
and Supet Vocabulary programs, the 3-D
Mind Sync Library, and the InnerMind
Programming Library (a $600 combined
valuel, I'm including coupons worth a
thousand dollars. These coupans are for
hundreds of future Leaming D applica-
tions, including software that links your
mind directly to a mulbi-media
computer, It's something you absolutely
IriList i k.
Try IE: Learning Machine for 30 days
risk free. Take your mind on an
incredible jpurney. If for any reason
you're not totally blown away by the
experience, send your kit back to me for
4 full refund

To order, credit card holders call toll
free. Or send your check or money onder
for WFJ'IIM $12 shipping & handling
to the address below. (Item #4501)
Please allow 4-6 weeks for delivery.

For Fastest Service Call Toll Free
1-800-925-3263
ZYGON

1R Redmond Way, Bedmend, WA G805
Fiux Ovders To (206) RR2- 1454



SCIENCE

Mind Control

BY GREGORY T. POPE, Science/Technology Editor

® Remember when Clint Eastwood
gpirited a futuristic fighter jet out of
the Soviet Union in the 1982 movie
“Firefox"? The plane's secret was that
the pilot controlled it merely by
thought, firing its missiles through
the sheer force of will.

As it turns out, the U.S. Air Force
takes this mind-over-matter business
quite seriously. At Armstrong Labo-
ratory, located on the grounds of
Wright-Patterson AFB, Ohio, experi-
menters have devised hardware that
allows a person's brain waves to con-
trol a flight simulator. While it's a far
cry from “Firefox,"” the system may
one day relieve overtaxed fighter pi-
lots. Modified, the technology could
also help bring independence to the
handicapped and even restore volun-
tary movement to paralyzed limbs.

“We're excited about this phenom-
enon, but we're also trying to demys-
tify it,"” says research psychologist
Grant McMillan, who is spearheading
the effort. “We want to take it out of
the realm of psychic phenomena and

rmal behavior.”

Although the military has tinkered
with brain-actuated controls since the
1960s, the current activity stems from

a separate

line of research at Armstrong
Laboratory. Psychologists
there have long sought to iden-
tify bodily measurements that
can reveal the workload level
of an Air Force pilot. Heart
rate is one such gauge. Anoth-
er, research has shown, is a
brain wave, a distinct pattern
of cerebral electricity known [
as a visual evoked response. A
flickering light can trigger this
steady brain wave. As the light
flashes on and off, its rhythm
synchronizes the firing of
nerve cells in the section of the
brain that processes sight. The
result: an electrical signal from
the mind that echoes the fre-
quency of the flicker.
Investigators have discovered that
the strength of this brain wave varies
with pilot workload. To their surprise,
they also found that many of their
experimental subjects were subcon-
sciously intensifying or suppressing
the electrical signal. This phenom-
enon planted an idea in researchers'
minds: Why not harness the brain
wave! Because an external stimulus—
rather than a subject’s internal whim
—touches off the the electrical activ-
ity, the brain wave is well suited for
controlled experimentation,
Accordingly, McMillan and a team
of psychologists and engineers have
built a prototype system into
a simplified flight simulator,
in which the sub-
jeet sits. Two

fluorescent lights, %
flickering 13 times a
gecond, evoke a brain wave at a fre-
quency of 13 Hz. An electroencephalo-
graph (EEG), in the form of small
electrodes on the subject's scalp,
picks up this signal and relays it
through a bank of analog filters and
amplifiers. This circuitry isolates the
13-Hz signal from the rest of the
brain's electrical chaos.

The subject can monitor the
strength of his or her EEG signal via
a bar graph on the simulator’s dis-
play. At the same time, the signal
takes command of the roll controls on
the simulator's motion base. By con-
seiously strengthening or weakening
the signal, the subject can bank the
simulator right or left. The bar graph
provides the visual feedback necessary
during training sessions.

How do subjects deliberately con-
trol this brain wave? That remains a
big question mark. “What we're find-
ing,” says McMillan, “is that early in

training, people use mental im-

agery to help—turning left or
right, or pushing the feedback
bar in one direction, or tensing
and relaxing. That's fatiguing.
But as your performance gets
better, that imagery gets less im-
portant. It becomes automatie,”

Later this year, McMillan plans

to splice the technology into

a more advanced flight

gimulator known as a vir-

tual cockpit. There, subjects
will use brain waves to




change radio frequencies, adjust
radar or bring up display screens,

Realisti , notes McMillan, these
SECon tasks—rather than life-or-
death joystick movements—are the
types of pilot chores that may best
accom te brain-actuated control,
particularly under stressful condi-
tions such as high acceleration. In ad-
dition, avionics designers are unlikely
to incorporate a flickering light into a
cockpit. Other stimuli can evoke simi-
lar responses, or future research may
show that an external stimulus is ulti-
mately unnecessary.

The Air Force researchers, as well
as other investigators in the United
States and overseas, are already look-
ing to broaden uses for the technol-
ogy. Last year the Armstrong Labo-
ratory group hooked up its hardware
to electrical neuromuscular stimula-
tors, used to exercise paralyzed mus-
cles. Three able-bodied volunteers
wore the stimulators on their quadri-
ceps muscles and varied the strength
of a 13-Hz visual evoked response to
extend a knee, without consciously
flexing. The experiment's success
suggests that brain-actuated control
might allow paraplegies to regain
some natural movement.

Outside military circles, in fact, re-
searchers are targeting rehabilitation
as the most promisin %Fp]imﬁcm for
brain-actuated control. To that end, at
the New York State Department of
Health's Wadsworth Laboratories,
neurologist Jonathan Wolpaw is tap-
ﬂng into a different kind of brain wave.

e's interested in a wave generated
by the sensorimotor eortex, a strip of
brain that runs ear to ear like a head-
band. The signal isn't stimulated by
an external trigger, but rather arises
via voluntary thought processes relat-
ing to physical movement.

Wolpaw has had his experimental
subjects—some physically disabled—
learn to control the strength of this
wave and thereby szhift a cursor
around on a computer screen. Most
can do it, although, like MeMillan's
subjects, they can't really explain how.
But their success points to the possi-
bility of a brain-actuated device that a
handicapped individual would use to
control lamp switches, operate a tele-
vision and perform similar functions.

At the Technical University of Graz,
Austria, engineer Gert Pfurtscheller
is tracking down the brain-wave pat-
terns that occur when the mind pre-
pares to execute specific motions. His
neural-network computer is analyzing
EEG readings from subjects and
learning to recognize the electrical ac-
tivity that heralds a toe movement, a
finger movement and so on. These
brain-wave patterns show up even in
paralyzed persons. So it's conceivable

that the research could lead to a sys-
tem by which a paraplegic could think
about walking and allow his mind to
control electrical stimulators implant-
ed next to leg museles.

Meanwhile, McMillan and company
continue to refine their system. Digi-
tal signal-processing chips have
caught up with their analog eireuitry,
This technology will quicken the cap-
ture of the brain-wave signal. At the
same time, the researchers plan to set
up an EEG that covers the entire
head while a subject practices the
biofeedback technique. Psychologists
suspect the elusive mechanism that

provides control over the 13-Hz wave
lies in the frontal lobes of the brain.
The mystery that surrounds this
mechanism may ultimately prove
moot. “We're beginning to believe,”
gays McMillan, “that EEG-based con-
trol is really no different from other
kinds of learned-skill behavior, such
as hitting a golf ball or driving a ecar,
When you think about skilled behav-
iors, they all involve getting feedback.
Well, with signal-processing technol-
ogy, we can now make available to
people a feedback they've never had
before. They can now observe the
electrical activity of the brain." M

Wake

Up Energized!

Frustrated
With Your Also it keeps your
S]ﬂ:‘p? spine in its marwral
Do you toss and turn | alignment. And that
at nighe? Can't seem o lowers the tension
| . .

find a comfortable posi- in the surrounding
tion? Does your back muscles. So you can
ache when you awake? | sleep comfortably
These are signs that in any [‘M)fii[iﬂl‘l and
your martress doesn't wake fecling grear.
support you properly.

Select Comforei patented E -

=

Metal coil marrresses nipport
only the firm parts of your
body, creating pressure pornss,
@ MAEEn TFI'MIII"FPIT".

Sleep Better On Air
A Select Comfort Air ”
Sleep System doesn’t
rely on springs or
water. Air is berter
because it gently

confours 1o
your body’s

adnr dlesy ik SPTERgT ar e Firmer
eoils :ﬁuﬁnmn create pﬁwr " r—
Pumb' u'nd' [T Tala] m”m:‘.

With Select Comfort, you rach get
exactly the firmnes you n

N

Select Comyfore
comtours to your body.

Call For More Information

You owe it to yourself to learn more about this
revolutionary way to a better night's sleep.

For FREE Video and Brochure, Call

1-800-831-1211

SELECT COMFORT

'- Yes! Please rush me a
| FREE Video and Brochure.

=

shape. I N
| Address
l Ciry Seare _
The Only | 7 i -
Materess writh Mail ro: Sebect Comfort Corporation

Pusly Burian 2
Firmness Conmrel. || © Select Camdoe Carp, 1995 I ?ll‘.[.. 915
—

6106 Trenton Lane M., .'\1|1|||c.t|1-|i|~. MM 55442

=




AUTOMOBILES

New Cars

Ferrari F512 M

® At the Paris Motor Show, Ferrari
unwrapped its replacement for the 3-
vear-old F512 TR. The £195,000 F512
M (for Modified) is 88 pounds lighter,
thanks to engine modifications and
new fixed headlamps (the first since
the Daytona). The new forged-alu-
minum pistons mounted on titanium
connecting rods and a lighter erank-
shaft also help bump up the power
of the 5.0-liter horizontally oppozed
12-cylinder engine by 20 horses to
440 hp. The round taillamps and fog-
lamps, and the oval grille, add a re-
semblance to the new F355. Twin
ducts in the hood and blender-blade
wheels add attitude. —Scott Oldham

Ferrarl F130 can go 220 mph, and costs $2000 for each mph

Ferrari F130
F130 is the internal code name for
this 220-mph supercar that should
replace the McLaren F1 as the
fastest sports car in the world
when it debuts at the Geneva Auto
Show in March. The suceessor to
the F40, the F130 borrows heavily
from Ferrari's 333 SP race car.
The 2000-pound midengine rear-
drive car has a carbon-fiber chas-

sig and a 550-hp normally azpi-
rated 4 7-liter V12 with five valves
per cylinder, redlining at nearly
LOLOU0 rpm. An educated guess
pegs the car going from 0 to 62

e

mph (100 kph) in 3.5 seconds with the
Gi-speed manual. Ferrari is also work-
ing on a semiautomatic. You'll have to
part with about 450,000 to put
one in your garage. —S.0.

Nissan
2008X

Time will tell
whether 40,000
Generation Xers
(Nissan's sales
target) will pur-
chase copies
of thig all-new
1995 200S8X. A recent drive, however,
on California’s curving Ortega High-
way told us that this nimble little
gport coupe is
a blast to drive.
Three models are
available: the
2005X, the sporty
2008X SE and
the 2005X SE-R
for the perform-
ance huyer. Both
the 2008X and
the SE have &
dohe 115-hp 1.6-liter 4-cylinder engine,
while the SE-R gets a torquey dohe
140-hp 2.0-liter Four. All three use

.--""' r
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Volvo's rear-drive 960 Is fun and mobile In the snow.

Nissan's new rear Multilink Beam sus-
pension, also found on the Maxima, and
either a 4-speed automatic or b-speed
manual. Antilock brakes are an option
only on the SE or SE-R. In keeping

- with the practical "90s, Nissan's de-
¢ signers utilized what they call “ration-
- al packaging,” which gives this car
4 alon
7 seat
¢ tives and their cappuccinos,

: Volvo 960

2 In the universe of carmakers, Volvo is

09.8-in. wheelbase, and a back
at holds two 6-ft. junior execu-
—S.0.

not really very big. In fact, Volvo sells
about as many cars in the U.5. as Ford
gells Probes or Pontiac sells Bon-

Nissan's 2005X; an affordable sport coupe.

nevilles. The gist of it is that Volvo just
doesn't have the resources to ballyhoo
the arrival of a new car the way Chev-
rolet or Toyota might. That's why,
when the new Volvo 860 arrived last
fall, not very many people noticed. So
Volvo iz kind of reintroducing the 960,
even though it has been on sale for
months. To help get a better picture
of the 960's capabilities, the Swedish
carmaker showcased the car among
the reindeer of northern Finland, in
Lapland. And you know what? The
960 is really a fine automohile. Both

the sedan and wagon versions boast a

new strut front and multilink rear
suspension, 4 new nose, and a
leather and wood interior. Both
also share the torquey (199 ft.-lb.
at 4100 rpm) dohe 2.9-liter inline
Six and 4-speed automatic. The
automatic features Volvo's “win-
ter mode” for Third-gear star-
tups. This, along with the locking
rear differential, helps keep the
rear-drive car moving, snow or
not. Prices range from $29,900 to
about $32,500, —Don Chatkin




The first and only
toothbrush that

fights plaque...
ULTRASONICALLY!

Now remove plague and fight gingivitis and gum dis-
ease the ame way your dentist does - ultrasonically!
Through an exclusive arrangement, The Magelian
Croup s pleased to bring you UltraSonex® the first
and only toothbrush that uses the advanced ultrasonic
technoiogy previcusty available onlby to your dentist.
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Clinical studies show that using
LiliraSonex can reduce bacterial
plague by TN, bleeding gums by &0%
and gingivitls by 28% - in fust 4 weeks
- and UltraSonex can reverse the
progression of pingivitis, which can
lead o periodontal diseare

Accepted by the ADA and recommended by dentists,
the UMtraSonex s not an slecinc toothbrush. It has
HFJ maving ,ﬂfﬂ'ﬂ'i, does m_ Ubrasound peneirales
vibrate amd s absolutely sient. TS
It works by emitting 1.6
million cycles per second of
incredibly effective ultrasonic
wives that penetrate the gum
tissue to disrupt bacterial
graowth, which heips reduce
gingivitis. No other product available for home use
does this. The UltraSonex can also reverse the pro-
gresston of gingivitis and pum disease. [t is extremety
gentle, yet you'll quickly notice dramatic results. Just
brush normally. Shuts off automatically after 3 min-
ites. Recharpes in its own base. Try UltraSonex. Then
check with your dentist. You'll both be amazed at the
results, #9995 ($10.95) #3100, UitraSanex and

¢ Replacement Heads $789.95 |511.95) #3300,

Comfort, warmth, quiet and safety...

a remarkable heater!

The Vomado EVH (Electronic Voriex
Heat) is the discriminating buyer's space
heater of choice. It automatically
responds to your every need with

— Constant Comfort Control —
continuousty delivering the pre-
cise amount of heat you reguire.
Simply set the desired temperature on
the calibrated, easy-access, temperature-
control panel and EVH poes to work rals-
ing the noom temperature (o the exact
setting, Once the temperature is reached,
EVH ~throttles back™ both fan speed and
heat output to matntain It efficiently and
effectively. Mo annoping hot blasts ar
ciold spots typical of other heaters. Just

. .| sett and forget it! The EVH leatures a
ULTRA COMPACT I0*Wx 11*Dx 12°H | gowing heating element, maximum
120" exit air temperature and a cool-touch cabinet making it completely safe —
even around kids and pets, IU has two energy-saving power seftings plus essen-
tal over-heat and Hp-over protection, No ofther heater warms the afr more
evenly or move safely |ts compact size, fiar 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, Mir's 1-year warranty $/09.¢5 (311,95] #3800,

il pum hssoe

Great taste and guud health'

The Original Burton Maxi Stove Top Grill is a kitchen must. Inspired

by the Korean Bulgogl, it follows an anclent grilling technique that |ets
you grill foods smokelessly indoaors. You can now grill your favorite
foods, everything from fish 1o fowl to fruit. The water reservoir below
the domed, non-stick grill collects unwanted drippings while keeping

B everything moist and packed
with nature's ariginal seasonings.
S But the big news [s what it does
B for flavor. How? First, it elimi-
M nates the need for added fat.
Then, its high heat quickly sears
In your food's natural juices and
flavors, preventing them from
P| drying cut. Cooking times are cut
| dramatically. This {s the ultimate
in heaithful, low-fat cooking and
the food tastes great. [t's fast,
easy, incredibly versatile o cook

an and 2 breeze 1o clean up. ‘-"-'h!ch Is why Burton is the hottest name

in cooking today. Constructed of the finest materials, this grill is unbe-
lievably durable. Also included is the Grll It fn! cookbook, with

dozens of delicious recipes created expressly for the Burton Stove Top
Grill, a $10.95 value that's yours free. £39. 25 ($6.05) #4030,

Don’t be fooled by its size —
This is one powerful vacuum!

You'll be amazed with the performance of this
machine. At how effortlessly the Oreck Power

p Broom picks up anything and every
thing in its path. Dust, crumbs, broken
glass, bugs — you name it /n fact, &%
ol more power than any other eigc
tric broom you can buy. The Power
Broom features a two-speed motor for
_| customized cleaning control, a large
capacity dust cup with a washable, re-
usable filter and an extra-long 25-foot
cord to make easy work of even the
larpest spaces. With a self-adjusting

floor tool that quickly and easily glides
from floors to carpets, the Power Broom goes
places most regular vacuums can't, ke under
beds, up and down stairs, against walls and
other hard to reach spots. [t makes quick plck-
ups & breeze. And when you're done, it hangs
flat and out-of-the-way in & minimal amount of
space. What's more, the Power Broom is so well-
built and reliable, it's backed by a Mir's 247 Itd
warmanty, That's twice as long as most war
rantes. You'll find so many uses for the Oreck
Power Broom, {t just might make your regular
vacuum obsolete. $89.95 (50.05] #3900.

rieturn it

ORDER TOLL-FREE 24 HOURS A DAY

800-644- 8100
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Now You Won't Have To
Sit S0 Glose To The Screen.

is here. Designed from the inside out, the S-Series Extended-Cab
gives you an extra notch of seat travel for more leg room than almost any full-size extended-cab
pickup made. How's that for good measure? And the S-Series is exceptionally quiet. Foam

plugs, triple-sealed doors and a great deal of sound insulation keep outside noise outside.

Chevy 2-Barins

LIKE A ROCK

For a free product brochure call 1-800-050-2438.
The Chevrolet Emblemn and 510 are regis

gistered trademarks and Chevy is a trademark of the GM Corp. ©1994 GM Corp, All Rights Reserved. Buckle up, America!
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TECHNOLOGY

BY ANDY TURNBULL

@ 1.oaded trucks are a favored prey of thieves. But
now technology is cominggadhe aid of truckers, More
than 65,000 big trucks carry automatic locating sys-
toss that report the trucks' locations to their dis-
patehers. When a locator-equipped truck is stolen,
the truck’s exact whereabouts can be reported to
the police in the very same phone call. In finest
Hollywood fashion, some robbers have been visited
by the gendarmes while gleefally unloading thel

aas

MARCH 1995

The big rigs are rolling better
than ever thanks to
e truckloads of new
B technology.

pilfered cargu in the security of & locked warehouse.
Satellite-based truck-locating systems were devel-
oped and proliferaied initially to help. E.
panies keep track of shipments. The
the truek-tracking techno
system is & natural, bat far
Rockwell International is
Department of Transportat
kwell's Pro2000 digit
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-~ TRUCKS WITH BRAINS

LED MARKER

The truck of the future
may have totally en-
closed wheels

and racecar-like
ground effects.

Uitraviolet headlights reveal more than standard ones.

includes a Global Positioning System
—log the miles interstate truckers
run in each state for fuel-tax reports.
On-board computers can also track
a driver's hours of service and muke
an electronic log that's easier to keep
and harder to fake. Some trucks have
on-board secales to weigh the load,
antilock brakes and traction eontrol,
and even radar to warn the driver of
traffic hazards.

Eaton Corp.'s VORAD system
mounts Doppler radar sensors on the
front and sides of a truck. The system
sounds a buzzer and blinks lights to
wiirn the driver if he gets too close to
the vehicle ahead or if he signals a

Maderm sleeper is a home and office away
from home, with TV, VCR, phone and fax.

| &

AERCIDYMAMIC
SKRTS

turn when there's a vehicle heside
him. The system tracks truck speed
and adjusts the warning distance—
up to 350 ft. ahead—to suit forward
speed, It also logs vehicle data that
could help reconstruct an accident,
and can include a “smart” cruise con-
trol that can adjust itself to keep pace
with other traffic.

Hino trucks in Japan already offer
an “intervehicular distance alarm”
that uses an infrared beam to warn
drivers of slow traffic ahead, and Mer-
cedes-Benz has an experimental truck
with fully automatic control. Watehing
through television cameras, the EXT-
92 truck’s computer can follow a normal

Sateliite technology is used for communications between truchks
and dispatcher as well as for positioning and tracking. Dispatchers
can easlly focate stolen or missing trucks

AMNTILOCK
_— BRAKES

Modern trans-
milsslons can
operate In semi-
automatic modes,
easing the job.

highway and brake for slower traffic,
pedestrians or other obstructions.
Modern big rigs are still powered
by big diesels. The typical engine dis-
places anywhere from 10 to 14 liters
and boasts electronic controls for its
injection, four valves per eylinder and
compound turbocharging. Like the
modern car engine, the big diesels
boast self-diagnosis capabilities and
reduced exhaust emissions. Oh, the
typical diesel also develops about 3560
hp and more than 1300 ft.-1b. of torque
—both at speeds below 1500 rpm.
Thanks to that bodacious band of
mountain-moving torque, truckers
don’t need to shift gears nearly as




RADAR
WARNNG
SYSTEM

SEMIALITOMATIC
TRAMSMISSION
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often as they used to. Today's 18-
speed transmissions have only one
shift lever, and most trucks today
have only a 9- or 10-speed gearbox.

And, of course, that gearbox can be
an automatic. Spicer's “AutoMate-2"
has eight manual and two automatic
gears. Eaton's new AutoSelect is a
semiautomatic 10-speed. It's offered
only on Kenworth and Peterbilt
trucks as of this writing but will scon

* be available on other lines.

Even truck lights are going high-
tech with light-emitting-diode lights
that draw less current, are less affect-
ed by vibration and last much longer
than standard lights. LED brake

AERCIDNTMARIC
AR DEFLECTOR

Y

COMPOLUIND
TURBOCHARGER

lights illuminate about 200 milli-
seconds faster than incandescent
lights. Truck-Lite Corp., of Faleoner,
New York, will use 5mm fiberoptic
cables to carry light from a single gas-
discharge lamp to a dozen or more
outlets to replace conventional clear-
ance, stop, turn and backup lights. A
General Electric headlight system
will use a single gas-discharge lamp
and 12mm optic fibers to produce
about twice as much light as standard
halogen headlights.

And Sweden's Seania truck company
is working on ultraviolet headlights
for better vision with less dazzle. Fil-
ters will stop the UV-B and UV-C

LA HEADUIGHTS

Computerized logs track cargo, road
time, engine time and driver's seat time,

— LED MARKER
LIGHTS

\ B

AJR-ADJLISTABLE
SEAT

AERCEDYNAMIC
SHAPE

ELECTROMICALLY
CONTROLLED
. DIEXEL EMNCENE

¥ FIBERCFTIC
HEADLIGHTS

RADAR WARNMG
SYSTEM

rays, which can damage eyes, but pass
visible light and eneugh UV-A rays to
make some types of paint and many
common materials fluoreseent.

Naturally, modern trucks also offer
nice upholstery, air conditioning,
stereo systems and compact-dise
players. Most big trucks have cellular
phones and CH radios,

And most long-haul trucks have
sleepers. The 3-ft. box that used to
ride behind the cab of highway trucks
is now an R-ft. integral or integrated
sleeper that may have double bunks, or
a sofa and daybed. Most have closets,
TVs and VCHs, and some have micro-
wave ovens and refrigerators. ™
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A new generation of oversize cargo planes—container ships with wings—
promises to fast-forward the freight business.

BY GREGORY T, POPE, Science/Technology Editor; PM lllustration by Craig Attebery

® March 19, 2005, Weleome to America’s newest poit

The thriving complex wag once an abandoned military
base, Today it pulses to the vhyvthm of import and ex

port. Here, teactor-trailers stream off o freeway spur
that feeds the port's material-handling zone. There,
gl robotic gantries hoist containers Drom the trucks
and swing them into their next mode of transportation.
Elsewhere, the big rigs themselves wheel vight into
gaping eargo holds, while others, brightly splashed
with Asiun and Cyrillic markings, rumble out.

The activity recalls the bustle of Amsterdam or New

Oyrleans. But the ocean lies a thousand miles away,

This port sprawls in the nation’s heartland—it's an air-

port dedicated to freight. Those cargo holds yawn not
from ships but from menster planes that touch down,
discharge containers, load up, check out, refuel wnd
eodr off aguin to destinations abroad.

Conlid 2uch a vision—the freight business lifted from
the sens to the skies—ceome to pass? Transportation

researchers are preparing for that possibility, After




all, a similar revolution began 40 years ago, when the
et Lil liner lured long-distance travelers from the pas-
er ship. What the Boeing 707 did for trans-Atlantie
passage, many argue, a new breed of all-cargo megajet
could do for international [I‘HIJI.:—H]HII the prowth of a
new market drawn-hy speed and convenience.

anil thor-
\Im rlcs 8
in the
engi

onomics will determine how quickly

his dream hl'{nmlu rrr.di! . I'.nI

teseare || l ente I,

peers e heginning to hammer out technology re-
gquirements, Meanwhile, at NASA's behest, manufae-
turers are ale v sketehing arrerafl that would over-
shadow 1Hr|;:l'- ] |I|".]I|L‘ beast of burden, the Boeing
TAT-A00F. Anid at the Massachusetts Institute of Tech-

loEy, researeh s under way on the infrastrueture—
terminals, runways, carpo-handling gear—needed to
usher in a new age of air freight.

At the eenter of all this hrainstorming is the group
of NASA-Langley aeronautical enginesrs led hy




TITANS OF TRANSPORT

Shelby J. Morris. Right now, admits
Morris, thinking about future air
freighters prompts more questions
than answers.

*We're looking, in a preliminary
wity, it very large airplanes,” he says,
*We think largeness has a virtue up to
a certain point, but we're not sure ex-
actly how large is large enough and
how large is too large. And we're ex-
ploring the technologies associuted
with these airplanes, including radi-
cally different airframe shapes.”

The blended wing-body (BWE) cer-
tainly qualifies as such. Conceived by
MeDonnell Douglas Aerospace (see
Teeh Update, page 16, April "94), its
batlike =silhouette emerged from a
challenge, issued by NASA, to look
beyond the winged-cylinder configu-
ration that has typified bransport air-
craft sinee the 707,

The BWH began as a desipn {or an
B00-passenger, T00-mile airliner,
“But it turns out it works very well as
a cargo airplane,” says MeDonnell
Douglus's Bob Liebeck. “It has a
large cabin that's very versatile in its
lavout. If vou didn't need the cargo
pressurized, you could build it very
light." Liebeck envisions a cargo vari-
ant laid out like the passenger ver-
sion: two decks stacked inboard with
single decks out toward the wings,

In designing the aireraft, Liebeck
and company assumed the technology
of 2015—an all-composite structure,
either three or four big ducted-fan
engines, “fly-by-light” fiberoptic con-
trols and the relaxed static stability
seen today in the B-2 bomber. Ac-
cording to u MeDonnell Douglas
analysis, the BWE would outperform
an equivalent conventional aireraft—
such as a double-decker Boeing T47T—
that featured the same technaology.

Even more radical is the span-
loader, a concept that surfaced in the
late 1970s when NASA last sponsored
a major study of future cargo planes.

Alrbus Super Transporter
dwarfs Super Guppy during
roliout. Oversize fuselage is
scaled to ywallow alrframe

EDI'I'IPI;H'IEI'I“

In this configuration, cargo takes up
space inside the aircraft's gigantic
wings. Spanloader anatomy mini-
mizes the distance between aerody-
namic lift forces and the payload to be
lifted, thus reducing structural rein-
forcement and hence the airplane's
weight. Lockheed Aeronautical Sys-
tems Co. has recently considered a
spanloader sized to carry 600,000
pounds over 3000 miles.

Lockheed is also toying with a more
traditional silhouette in a vehicle
known simply as the Very Large Air-
plane. Something like a mammoth C-5
Galaxy, the aireraft could play three
roles at once: cargo, passenger and
military airlift. “If one thinks about

multiple uses early enough in the de-

sign process,” savs Lockheed's Tony
Hays, “there may be a way to satisfy
all these requirements without signi-
ficant compromise.” This approach
veers from the conventional route
taken by Boeing, McDonnell Douglas
and Airbus—each of which has plans
for a superjumbo of at least 600 seats,
an airliner that might later be pressed
into freighter service.

One thread common to the tailoring of
these planes is their accommodation
of intermodal cargo containers. Those
are the standardized 8 x B = 20-ft. or
8 x B x 40-ft. steel boxes hauled by
ship, train and truck alike. The Boe-
ing 747-400F can swallow only 14 alu-

WANGSPAN 213 FT
LEMGTH: 231 FT
MAMINLIA PATLOAD 280,000 LB

BOEING 747-400F LOCKHEED VERY LARGE AIRPLANE

WINGSPAN, 281 FT
LEMGTH: 262 FT
MAXIMUM FAYLDALD: 410,000 LB

McDONNELL DOUGLAS
BLENDED WING-BODY
WINGSPAN 280 FT
LENGTH: 172 FT
MAXIMUIM PAYLOAD: 300,000 L8




Unusual silhouettes mark blended wing-body,
shown above in original 4-engine configuration, and
spanloader, shown below loading through wing

minum versions of the 20-ft.-long con-
tainers, while a typical container ship
can take on 4000, For the air-cargo
market to support development of
giant freighters, researchers believe,
the planes must be optimized to han-
dle intermodal eontainers.

Outsized consignments defy con-
tainerization, however, To get such
shipments airborne calls for a special-
purpose sky freighter. One, in faet,
made its maiden flight last September,
The Airbus Super Transporter (AST)
—an A300 modified with a whaleback
fuselage—offers a record 50,000 cu.
ft. of main-deck cargo volume, more
than either the Lockheed C-5 or the
Antonov An-225. Airbus has planned
a fleet of four ASTs, replacing the
40-year-old Super Guppies, to whisk
gircraft-fuselage sections between
assembly facilities in Europe.

Russia’s Molniya Scientific and In-
dustrial Enterprise also targets bulky
payloads with its proposed Heracles
heavy lifter. Three wings, two fuse-
lages and six engines would create the
world's strongest airplane—able to
lift 992,060 pounds and roar skyward
weighing nearly 1000 tons. A remov-
able payload canister would nestle be-
tween the fuselages.

Landing trouble
The sheer size of all these proposed
gireraft raises questions. “It's going
to be tough to get these very large
airﬁlnnea into existing airports,” says
Robert Simpson, director of MIT's
Flight Transportation Laboratory.
“It's going to mean moving taxiways
and tearing down buildings and fold-
ing wings. And the strength of the
runways becomes a problem.”
Simpson has aired a novel solution
—landing amphibious freighters on
pier-lined lakes. While this idea in-
trigues the NASA-Langley group, they
point out complications from corrosion
—and the fixed geography of lakes.
Location of an air-freight port is eriti-
cal to the concept. “The system wants

to go midcontinent to midcontinent,”
notes Simpson, “trying to save time
and money by avoiding the train.”
Time and money will ultimately dic-
tate the success of the sky-freight
revolution. Boeing prediets air eargo
growing at a rate of 6.5% a year,
which triples the tonnage by the year
2013. Already air transport attracts
shippers for whom the added cost is
outweighed by their cargoes’ short-
lived market value. These include
garments, electronics and other items
with fickle customers and fast-chang-
ing models. For these businesses,
time i money, and time flies. So as in-
dustry's Eace continues to gather
speed, look for the titans of transport
to deliver the goods.

LOCHHEED SPANLOADER

WINGSPAM 331 FT
LEMGTH: 256 FT
MAMIMUM PAYLOAD, &00,000 LB

- AIRBUS SUPER
TRANSPORTER

A300-6005T
WINGSPAN: 147 FT
LENGTH: 184 FT
MAXTRALA PAYLOAD: 100,309 LB,

MOLNIYA 1000 HERACLES
WINGSPAN: 295 FT
LENGTH. 240 FT.
MAXIMUM PAYLOAD: 992,060 LB,
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COMPARISON TEST

FAB FOUR

Just how good is the new breed of 4-stroke outboards?
We wring out the big new 50s in a head-to-head shootout.

BY CHARLES PLUEDDEMAN; PM Photos by Skip Gandy




® As you've probably heard by now, the EPA wants to
turn your lake into a smoke-free environment. New
regulations designed to clean up exhaust emissions of
marine engines are slated to begin with 1998-model
outhoards, sterndrives and inboards. Although the
rules will phase in over a 9-year schedule, that doesn't
stop builders from beating the deadlines.

In fact, the first examples of the green machines
(achieving 80% reduction in hydroearbon emissions)
are already available. These are clean-burning 4-stroke
outhoards in the 50-hp class made by Mercury Marine,
Yamaha and Honda. Bevond reduecing emissions, the
builders claim the new engines offer substantially
hetter fuel economy with little or no loss of per
formance, Hmm. Really? Sounds like something
POPULAR MECHANICS should put to the test,

To make the test as fair as possible, we as-
sembled a fleet of identical boats and asked |
each 4-stroke builder to rig and prop the}
engines. In addition, we brought along a.
2-stroke outboard (rigged and propped by |
OMC) for our cross-technology comparison.

74.1-"- 4 foun,

The test boat on which we mounted the 50-horse-
power engines is the new Boston Whaler 13 Dauntless
center-console skiff. The 13 Dauntless is 13 ft. 9 in.
long, 6 ft. wide, and rated for up to 50 hp. Whaler lists
the boat at 625 pounds, and delivered the test rigs
with a variance of no more than 20 pounds either way.
The 13 Dauntless features Whaler's foam-filled, un-
sinkable construction with a V-hottom hull. Equipped
with a swim step, rod holders, bow and seat eushions, a
cooler seat and stainless-steel bowrail, the 13 Daunt-
less lists for $5405 without power or trailer.




While the 2-stroke Johnson 50 will
eventually be replaced by a direct-
injection model featuring OMC"s trail-
blazing LEAP (low-emission ad-
vanced propulsion) technology, the
test motor is actually new for "95 and
represents the very best in current 2-
stroke design. Keep in mind that this
mator will be a legitimate option for
boaters well into the next century
even under the EPA plan,

Honda BF50
While other builders are converts to
d-stroke outboard technology, Honda
has been using it since 1974, But Hon-
ida has taken a conservative approach
in the marine market (unlike its car
division) and didn't have a model to
compete with the big new Merc and
Yamaha 50s. Not wanting to let the
50-horse class go uncontested, Honda
boosted its former 45-horse motor up
5 hp for "95. As a result, this engine's
3-cylinder 808ce powerhead is the
smallest in our test, but on the upside,
at 203 pounds it is also the lightest.
Interestingly, the Honda power-
head is offset 3 in. forward of the
driveshaft. This places the engine’s
center of balance over the transom
bracket and noticeably reduces vi-
bration, making the Honda BF&0 the
smoothest-running motor in the test.
The Honda BF50 was also the fuel-
ecanomy champ, achieving 13 mpg at
5000 rpm and 31.3 mph. (We were
able to calculate mpg by recording
radar-gun readings during gallons-
per-hour runs.) That's 80% better
economy than the 2-stroke at the
same speed. The Honda also burned
the least fuel at wide-open throttle,
10.3 mpg at 6250 rpm and 40 mph.
From trolling speed to full throttle,
the Honda operated with smooth pre-
cision, except. for its raspy trim pump,
which was the loudest of the group.
With power trim and tilt, and re-
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Computer-linked radar gun [left] and fuel-
flow meter [above) collect data for charts
on opposite page. Below, the Boston

Whaler 13 Dauntless test boat at speed.

maote control, the Honda BF50 has a
suggested retail price of $6395 (price
includes a tachometer, trim gauge,
6.6-gallon fuel tank, aluminum prop
and a 24-month warranty).

Mercury 50

The first 4-stroke outboard from Mer-
cury Marine was develo a8 a co-
operative project with Yamaha in a
venture designed to save both com-
panies engineering and manufactur-
ing costs. Mercury manufactures and
assembles the short block in Wiscon-
sin, while Yamaha builds the eylinder
head and valvetrain in Japan. Each
then swaps the components it builds
and completes final assembly in its
own plant using a fuel system, igni-
tion, starter and charging system
supplied by Yamaha. As a result, the
finished powerheads are almost iden-
tical, but the rest of the motor is
unique to each huilder.

At 215 pounds, the Merc 50's 4-
cylinder 2-valve 935ce powerhead is
more complex, expensive and a little
heavier than the Honda triple.

At idle and throughout the power-
band, the motor was smooth and

quiet, but it passed a little more vibra-
tion to the boat than the Honda. Its
8.6-second I\rerE 0-25 mph acceler-
ation time was about the same as the
smaller Honda, but on a heavier boat
its displacement advantage should be
more nt.

The Eﬁerc 50 posted the fastest top
speed in the test with a run of 41.2
mph. Its best fuel economy was 11.5
mpg at 4000 rpm and 24.2 mph, which
was third to the other 4-strokes but
dramatically better than the 2-stroke.

Mercury 50 features include a new
transom bracket with integral power
trim, a third water inlet under the
antiventilation plate and a built-in
garden-hose flush fitting. It holds 3

uarts of oil, almost a quart more
than the Yamaha or Honda, and the
dipstick tube accepts a threaded Mer-
eury oil-drain pump. The suggested
retail price of includes a 6-gal-
lon fuel tank but no instruments, con-
trol or prop. The same motor is also
offered as a Mariner model.

Yamaha F-50
While it shares the 4-cylinder 935cc
powerhead with development partner
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Mercury, Yamaha puts its own stamp
on the new F-50. Yamaha utilizes a
smaller 2.2-quart oil sump, which
saves weight but forees the oil to work
harder. The smaller sump also makes
room for a maze-type muffler that re-
duces exhaust noise before it exits the
idle relief on the back of the pan. The
system works—at trolling speeds the
Yamaha F-50 was much quieter than
other motors in the test.

The Yamaha delivered about the
same fuel economy and acceleration
mmeh;gerﬁl butwaai:'lm ]h ﬂuww
at top s ) y due to
Yamaha's choice ut' a Iuwer mounting
position on the transom and a lower-
performance propeller. Boaters who
raise the motor on the transom and
seek out a high-performance prop will
probably gain several mph.

Notable features on the Yamaha F-
50 include a transom bracket that in-
corporates an ultraquiet dual-piston
trim pump, a new gear case with low-
er water pmkuf that allow the motor
to operate at a higher angle in shallow
water and a slightly higher gear ratio
than the Mercury.

The Yamaha F-50 has a suggested

retail price of $6950, about $400 more
than the Mercury, but that price in-
cludes a tachometer, a trim gauge,
control box and fuel tank—plus two

years of warranty coverage.

Johnson 50
As expected, the Johnson 50 dis-
played both the advantages and dis-
advantages of current 2-stroke tech-
nology. One surprise, though, was in
weight: The Johnson 50 (also avail-
:.hble t{a anthEVim;ludE] is a 920ce l:riglle
at tips the scales at a surprisingly
hefty 250 pounds, which is 35 pounds
more than the heaviest 4-stroke.

The Johnson 50 matched the per-
formanee of the fastest 4-stroke by
topping out at 40.3 mph, just a tick
slower than the Mercury 50. How-
ever, where the Johnson really shines
is in bottom-end power, where it is
able to turn a 20-in.-pitch prop and
plane the Whaler at 3000 rpm (the 4-
strokes needed 3500 rpm to plane off).
It raced from 0 to 25 mph in just 6.5
seconds, 2 seconds faster than the 4-
strokes. A low ratio (2.4:1) and
the ability to make its peak horsepow-
er at lower rpm also gave the Johnson

a much snappier throttle response.
Not surprisingly, the 2-stroke
couldn’t come close to matching the
fuel economy of the 4-strokes, and it
smokes noticeably at idle, especially
after a cold start. However, with a
suggested price of $5846, the Johnson
50 costs $1100 to $550 less than the
new 4-strokes, although that price
does not include a contral box, instru-
ments or prop. It does include the
very quiet FasTrak midsection and
trim pump, a 12-amp alternator, a fast-
idle ignition advance for quicker starts
and a rev-limiter for engine protection.
So, does the outboard have a 4-
stroke future? These new motors are
proof that a 4-stroke can compete
with current 2-stroke technology, at
least in this power category, and offer
significantly better economy. OMC,
however, is not convinced, and is in-
vesting heavily in direct-injection 2-
stroke technology for motors over 15
hp. OMC believes its innovative mo-
tors will deliver the same economy and
low emissions as a 4-stroke with better
performance, especially on the impor-
tant low end of the powerband. Sounds
like the basis of a future test. ™
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With telecommuting becoming more common,
cyberspace becomes the next workspace.

BY GEORGE MANNES; PM Photo by Michel Tcherevk

® If vou were to ask Rocky Mortensen why he used
to go into the office every day, he woutld have a quick
o, “Boeeguse that's the Wiy Il wis done.”
says the salesman who works for Pacifie Bell, “That

yvou showed up at

AEWEeT 1010 A

wis Dasically the expectation—that
= o'elock and stayved til 5, or later”
But that's not the way it's done anvmore. Instead of
driving half an hour to get to his office on time, he
witlks over o the desk in a corner of his bedroom and
|1||H||r'.- ||i.= HI1PH,'|' for his Vi |||.|i]. [r:.-n-.ni 1r|- PEpot
ing to his office before each sales call to pull informa-
tion pul of & company database, he ean just open up his
notebook computer to get the information he needs
whether he's ut home, a satellite office or anywhere
¢lse there's a phone jack. And after selling a customer
on @ new service, he doesn’t have to go back to the
office, print ont an order memg and then voturn to

| ! W

hiz customer for a ~IETIALI Fiving the customes
too mueh time to reconsider the purchose, Kath
Muortensen eun print oul an order memo wit
||H|'-‘L|]Iir' i.'l]-._;l"l printer and ot the sienature befo
anyone has a chance to ALY, mingd.”

But perhaps most emblematic of Mortensen's
wuy of working is what he's lost in the transitio
office. When he actually shows up in the Pazad
office ot
and a chair to eall hiz own. Instead, he shares oni
another aceount executive, Atter all, if he's showing
e at work just one day o week he doesn’t need fu
ture to mather dust the other foun:

Welcome to the virtual office (VO It has no ot
no water cooler and no receplionist Lo Wiave 1o o
seay to vour desk. But onee tntethered from the te
tional office, virtunl workers enjoy improved -

e L] I_ 1
I'vie chianged my

of which he's based, he doesn't have






THE VIRTUAL OFFICE

tivity, a more flexible work schedule
and less time wasted sitting in traffic.
And their employers save money on
real estate because they don't have to
provide a separate workspace for
each of their employees. Not only
Pacific Bell, but other companies such
a3 ATET, Xerox, American Express
and the advertising agency Chiat/Thay
Inc. have embraced variations on the
virtual-office idea.

Meanwhile, more technologies are
in the works to create electronic envi-
ronments that substitute for the real
thing—virtual workspaces, if you will.
One type is videoconferencing: talk-
ing face to face with someone who is
across the street or across the coun-
try. Though videoconferences for-
merly required hardware costing hun-
dreds of thousands of dollars, soon
they could be viable with computer
hardware as inexpensive and wide-
spread as CD-ROM drives. Another
office on the electronic frontier is an
on-screen computer desktop that you
can rummage through electronically
to find information, the same way that
you pick through piles of papers in
your office today,

While technology is the key to
Rocky Muortensen’s virtual office, this
new wiy of working depends on more
than a laptop computer, voice mail
and a beeper. Many people in the
business world have tools of the trade
such as these, but they don't have a

High-capacity teiephone lines will make
videoconferencing commonplace. All you

need Is a camera atop your computer,

virtual office. What the VO requires is
a particular attitude toward working,
says Larry Nelson, a Pacific Bell re-
gional sales manager who supervises
the office that Mortensen works out
of, as well as two others in the Los
Angeles area. This type of setup is
best for workers who don't need the
social amenities of being in an office
every day. Also, managers of these
workers have to be comfortable about
supervising them without seeing
them. “Culturally,” Nelson says, “it
really represents a shift.”

Salespeople for AT&T Network
Svstems supervised out of a New
York City office seem even less at-
tached to a conventional office than
the Pacific Bell salespeople. In fact,
50 of the salespeople share eight
workstations that have been set aside
for them. And yet they never over-
load the office facilities, says Harold
Van Woeart, manager of business
planning and services for AT&T
Network Systems. Van Woeart does
acknowledge that virtual-office work-
ers can suffer from feelings of iso-
lation, That's why, he says, they
need to gather on a regular basis.
“You have to have formal employee
evients,” he says,

Though feelings of loneliness are to

be expected among virtual-office
workers, there's no going back to the
old way of doing business, says David
House, a senior vice president with
American Express Travel-Related
Services. A manager of the field sales
foree that persuades businesses to
accept the American Express Card,
House has 120 salespeople working
out of virtual offices, and plans to con-
vert 230 more to the new arrange-
ment. To make it easier for employees
to use their home as home base, they
have Apple PowerBook portable com-
puters, portable printers, fax ma-
chines, a eellular telephone allowance
of 100 minutes per month and an
allowance of $1000 for anything that's
necessary to set up a home office, De-
spite these outlays, House estimates
that American Express saves more
than the $5500 it would have spent
per employee per year on real-estate
costs. And because of high employee
satisfaction with the virtual work-
place, House says, “If 1 made the
reverse deeision, ['d have mutiny.”
While these companies and others,
such as Xerox, have used the virtual-
office idea with a sales force that's ex-
pected to be on the road much of the
time, the advertizing agency Chiat/
Day has gone virtual with its not
particularly mobile staff, Starting last
vear in its New York and Los Angeles
offices, the company eliminated per-
sonal offices, gecording to managing



director Adelaide Horton. When em-
ployees show up in the morning, they
go to a “company store” where they
pick up a cordless phone. Once they
enter their extension number into the
phone, the company’s wireless phone
system routes all their incoming calls
to them, no matter where they are in
the building. Instead of working out of
an individual office, they might go toa
room devoted to the business of a par-
ticular client, to a small project room
or to a resource room, such as an
editing facility, electronic
studio or library. They
might hook into Chiat/Day’s
computer network via a
portable computer or via a
desktop computer in a com-
munal study earrel. The
new arrangement for each
person, Horton says, is
“really a focus on what
I have to do, rather than
where am | supposed to go."

But don't people have a
basie need, if they're work-
ing in an office—and espe-
cially if they're in a creative
profession—to personalize
the space in which they
work? Can they live without
a space to display a picture
of their family, an interest-
ing-looking posteard or a
bizarre news item clipped out of the
National Enquirer? “You still have
your locker and the ability to decorate
the outside of the mailbox,” Horton
says. But maybe that isn't enough.
Horton says the company is develop-
ing an electronic workspace, so that
when Chiat/Day employees =it down
at any computer in the building they
can call up 4 customized sereen
arranged and decorated exactly the
way they like it.

A whole other type of virtual office
has been developed by a project
manager at the National Institute of

Standards and Technology (NIST),
an agency of the U.S. Department of
Commerce. In the prototype de-
veloped by Sandy Hessler and others
at NIST, a computer user navigates
through an office pictured on his or
her computer sereen to access World
Wide Web sites on the Internet. This
type of organization is very intuitive,
Ressler says, because we tend to or-
ganize information spatially in real
life. For example, he says, though
piles of papers clutter up his office, “I

Al this virtual meeting, people remotely control their on-soreen
representatives using a special sensor |acket that relays body motions.

know that one particular pile is a little
more timely than another.”

In one incarnation of this type of
virtual office, Ressler says you could
put a dinosaur figurine on one shelf in
your on-sereen office. Then, when you
elicked on the dinozaur, it could ae-
cess an electronic dinesaur museum
via the Internet. An on-sereen office
—eomplete with images of shelves,
drawers and files—could be a better
“front end” to information than lists,
Ressler says, because our memory of
d-dimensional spaces is better than
our memory of 2-dimensional ones,

This virtuai-office interface would allow you to get
Information just by clicking on varlous ltems In the
room, thus making navigation easier.

As computers become more power-
ful and certain telephone technology
becomes more widespread, another
element of business life—the face-to-
face meeting—is going virtual, too,
For people who already have a Mac-
intosh or Windows-eompatible com-
puter, the cost of setting up as one-
half of a videoconference can be less
than $3000—quite a feat, when you
consider that a teleconferencing con-
ference room cost $200,000 in 1987,
according to John Walsh, senior vice
president, corporate plan-
ning and strategy, for Com-
pression Labs, a maker and
marketer of videoconfer-
encing systems,

Why do people need
computer-based videocon-
ferencing, which allows
people to share their image
as well as voice and data?
Most people gather a ma-
Jjority of information visu-
ally, Walsh says. Beyond
that, “We operate in some
number of cases better
when we see g reaction,” he
says. One of these cases,
Walsh says, would be that
of a stockbroker explaining
investment alternatives to a
client in a computer-based
videoconference that al-
lowed the broker and client to look at
data in a spreadsheet program to-
pether, as well as see each other, In
such a call, the broker could discern
more quickly whether the customer
liked a particular alternative just by
gauging the client's facial expression,

hile a few thousand dollars
might be too much to pay for this
privilege, Walsh predicts that by the
end of the 19905, personal computers
will be so powerful that videocon-
ferencing could be nearly built in.
The primary cost will be to put a
(Ploase tur to page 115)
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The classic confrontation filters down to the latest SUVs.

® [t'= a classie rivalry that dates back deeades, nearly
to the dawn of sutomotive time, On dusty ovals, on
paved quarter-mile strips, on high-banked super-
gpeedways and at nearly every traffie light in this
country, Chevrolets and Fords have gone head to heud.
Now in the concerned 1990s, the battle is taking place
in shopping-mall parking lots, suburban driveways
and sehool loading zones, as the compact sport utility
market boils as a hotbed of competition.

This particular competition, as has been the case

with much of the fierce Chevy versus Ford rivalry, is

‘L;{E‘J{:)_N_E]"HNKIN Automotive Editor; PM Photos by {j:r.'{-,l Jarem

it introduced the original S-Blazer back in 1983, For
another, over the past few years, the Ford Explorer
has been the best-selling vehicle in that market

And, as the way the world goes, both Chevrolet and
Ford have new compact sport/utility vehicles for "5
Naturally, we had to tuke the new Blazer and the new
Explorer and wring them out together

loth of our vehicles were trimmed better than aver-
agre, the Blazer coming as a relatively high-line LS vor-
gion and our Explorer wearing the nearly full-tilt Eddie
Bauver garb. Both vehieles had 4wd, Vi engines and
automatic transmissions. And since we wanted them 1o
he representative of the heart of this market, both were
d-door models. Due to their slightly different trim levels,




chicles were within 35000 in price. Yet despite their
ack-to-head l'lr1]||n"li1illll mn ]|L|' |]|.;l,l']\|'f,|r]',1l,‘|', ',|||:| "=
of all of their obvious similarities, we found
Blazer and the Explorer to be quite different.

Chevrolet Blazer LS
Mg olid S-Blazer may well have started it all back in
L4848, but time and competition had passed it by.
\esorted tweaks and facelifts over the past deeade
ped keep the Blazer in the hunt, but with each pass-
ng maodlel vear, itg gge was showing just a mite more.
Well, in one fell swoop, Chevrolet has leapfrogged
ick toa pogition in the head of the pack.
OF course, the Blazer shares that position with its
sming eousin, the GMC Jimmy. Since the beginning,
Jimmy and Blazer have shared all their essential
limen=ions, beneath-theé-skin éngineering and much of
- fuee that they each present to the public. So the

current Jimmy is equally deserving of any praise
heaped here upon the Blazer.

Clearly the first thing you notice that's new about
the Blazer is its appearance. Like its engineering, the
Blazer's styling is strongly reminiscent of Chevy's
recently revamped S-Series pickup truck.

The result is a modern, aerodynamie and gutsy-
looking vehicle. More importantly, it's got a squat,
tough and seriously stable look. And beecause one of
the most frequently ecited reasons for buying a com-
pact sport/utility is the peace of mind that comes
from secure all-weather hundling, that look is of more
than casual importance.

[t's also more than a look. The Blazer backs up its
stance with nimble, predictable handling. There
should be no surprises when Mr Oblivious backs his
Gremlin out of his driveway in front of your Blazes
even if there are several inches of packed white stuff
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on the street. Just in case Mr. Oblivi-
ous doesn't Five you enough time to
g0 around him, it's eomforting to know
that the Blazer has GM's latest ABS-
V1 dise/drum antilock system. It also
has a driver's-side airbag, but let’s not
worry dabout that.

All Blazers have an independent
wishbone-type front suspension. The
dwid models have torsion bar springs,
the 2wid models use coil springs, Com-
bined with the variable-ratio power-
assisted recirculating-ball steering,
the front wheels simply do what you
ask them to do, pretty much when you
ask it of them. And straight-line per-
formance is accurate and steady—
something that helps boost driver
confidence since you don't have to
constantly saw at the wheel to keep
those front tires pointing straight.

The rear wheels are attached to a
solid axle suspended by leaf springs.

With its relatively low center of
gravity, wide track and nice wheel-
hase, the Blazer really does not de-
velop any nasty habits as you put it
through it paces, And it rides more
like vour old Caprice station wagon
than the old S-Blazer. In fact,
Uhevy's engineers specifically made

R

the Blazer carlike in its ride and han-
dling. Just to help you understand the
philosophy behind the Blazer's de-
sipn, consider its tires: OF the five dif-
ferent available tire sizes and types,
there's only one onfoff-road type of-
fered. All the others are all-season
[Pli:‘-:ﬂ‘ll-j.fi‘l"{‘-' irF Lires,

One of the bonuses of that earlike
ride and lowered center of pravity is 4
lower .-'.h_'lh-ij'l ill*ig]:[ No r;l_l_-'[j]'ll.lilh'ﬂ'!-'-
or running boards are needed to get
into or out of the Blazer, front or rear.
Yet, once seated behind the wheel,
you still have the same commanding
view of the road that Capt. Kirk has
of the “final frontier.”

You'll also have as much room
around you as Kirk has on the bridge,
Along with the new body and stance,
the Blazer has more room inside, es-
pecially in the rear seat. There's more
front headroom, and more hip and
shoulder room all around. Cargo room
is enhanced, too, now that the spare
tire is mounted beneath the body,
pickup style. While some die-hard off-
roaders mightn't relish the prospect
of climbing under to lower that spare
when their Blazer is axle deep in mud,
the vast majority of owners will ap-

aady ssata 40 10 70 mph 2. Best spesd achigvd whilh weaving fnvough exght cones 100 K. apan. Soeods provide ndax of rankien) fesponse

preciate the extra cubic feet behind
the rear seat for those sacks of gro-
ceries or soccer equipment. Hemem-
ber, folks, this is the Blazer of the
"=, Hey, the rear cargo opening was
created to accommodate a boxed
washing machine, okay?

The interior is not only more spa-
eious, it's user-friendly. There are cup
holders—front and rear—storage
pockets, hins, downright easy-to-read
gauges and simple-to-find and use
controls. Even sliding from 2wd into
4wd is a shift-lever away.

All 4wd Blazers are equipped with
GM's Insta-Trac system, which allows
you to shift between 2- and 4-wheel
drive at any speed. Though few Blaz-
ers should ever need it, there is a 4wd
LOW range for climbing very steep
grades or slogging through doorsill-
height muck.

All Blazers are also equipped with a
4.3-liter V6 engine. The throttle-body
injection engine is essentially an im-
proved version of what used to be of-
fered as the Enhanced V6 in the old
S-Blazer. Some important but non-
radical tweaks—including the use of
a new camshaft and hydraulic roller-
lifters—help the pushrod engine put
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out 195 hp at 4500 rpm and 260 ft.-lb.
of torque at 3400 rpm. And it works
very well, thank you for asking. In
fact, the 4.3-liter V6 is much of what
makes the Blazer feel so light on its
feet. The torque is there practically
from idle, and the V6 winds happily to
the power peak before it runs out of
breath. But by then you're on the
freeway, well past the tanker trucks
and, if you're not careful, already in
some radar-packing trooper’s gights.

All 4-door Blazers have a 4-speed
overdrive automatic attached to the
engine. Later this vear, 2-door ver-
sions will be offered with a 5-speed
manual, Like the engine, the 4L60-E
transmission has been given a thor-
ough massage. And like the engine, it
has benefited. Shifts are crisper, bet-
ter timed and performed with less
fuss and intrusion.

The result of all of this is a very
practical, easy to use, comfartable and
cozy, versatile, all-weather station
wagon that happens to be built on a
truck’s ladder frame and can be had
with dwd and is capable of towing 5600
pounds. We think most folks will be
very happy spending time inside a
new Chevrolet Blazer.

Ford Explorer

Eddie Bauer

Ford may have been late to the 4-door
compact sport/utility market when it
replaced the archaic Broneo 11 with the
Explorer back in 199, But it has more
than made up for it by selling all of the
Explorers it has built since Day One.

And when Ford set about redesign-
ing the Explorer, it took care not to
engineer away those features that
most people liked—the combination
of ride and handling and lots of good,
usable interior space.

Rather, Ford set about raising the
bar in the field. So the new Explorer
boasts such important attention-get-
ters as dual frontal airbags and 4-
wheel dise antilock brakes.

Oh, did we mention the new front
suspension and resulting new look?

Ford is finally replacing its vener-
able Twin-1 Beam (or more accurately
Twin Traction Beam on 4wd vehicles)
suspension. Under the hood of the '95
Explorer, 2wd or 4wd, vou will find a
modern upper and lower wishbone-
type suspension. You'll also find a new
power-assisted rack-and-pinion steer-
ing system. The result of this not-so-
minor step into the present is a tidier,
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more compact package that allows
more room under the fenders for big-
ger tires—despite the fact that the
fenders and the hood are lower, more
sloping, more aerodynamic and more
stylish than before.

In fact, with a new hood, grille and
front fasecia to go along with the new
fenders as well as complementary
taillights, the Explorer is more hand-
some than the old. Yet it has lost none
of the subdued masculinity that has
been one of its strong appeals since its
introduction.

In fact, despite the lowered front
end, the Explorer is as tall—and wide
—as it has been, And when parked
next to, say, a Blazer, vou really
notice the Explorer's size. Many
buyers really appreciate that added
height, equating it with security and
a serious take-charge attitude. De-
spite its height, climbing in and oot
of the Explorer is still not limited
to the Sir Edmund Hillarys of the
world, but it is a bit more of a stretch
than is the Blazer. And as you make
your daily rounds, yvou'll also find
that the Explorer's ride is a bit more
trucklike than carlike—eertainly not
nearly as refinod as the Blazer's, but




CHEVY vs. FORD-AGAIN!

Chevy's 4.3-liter V& Is a potent, tractable powerplant.

not a tooth-loosener by any stretch.

Yet once inside, there's scads of
comfortable room to be found. There's
also a newly designed dashboard and
instrument panel that should put any
Taurus driver to immediate ease. The
look is modern, the controls well laid
out and the gauges all visible and
ergonomically proper.

Of eourse, key among those con-
trols is the steering wheel. And =since
that's tied to the new rack-and-pinion
gear, it works amazingly well. Despite
the Explorer's looming profile, it
simply scoots around corners and
through traffic with an amazing fi-
nesse, The Explorer stays planted
and just goes where it should, proba-
bly more quickly than most drivers
will ever ask it to. And should some-
thing unwarranted disrupt your best
laid plans, the predictable Explorer
just refuses to get upset as it
goes around what it's meant to go
around. Our test vehicle was equipped
with heavy-cleated road tires—hardly
the first choice of your average slalom
test driver—yet it scooted through
the pylons in a very big, very safe and
ultimately rather boring hurry. And
where slaloms are concerned, boring
is good, very good.

The dise brakes at each wheel, com-
pliments of the ABS, were likewise
boring in their efficacy as they just
stopped the Explorer in a straight
line in a minimum of fuss, time and
distance.

Unfortunately, while boring is also
good for brakes, it's less good for an
engine. And with its size, poise and
grace, the Explorer seems just a hit
shortchanged by its drivetrain. The
Explorer, like the Blazer, offers just
one engine, a VB, And, like the Blazer,
that engine is usually mated to a 4-
speed electronically controlled auto-
matie, though it can be equipped with
a S-speed manual. However, the VB in
the Explorer—from Ford of Europe
—ygives away some displacement to
the Chevy, 4.0 liters versus 4.3 liters.
It also gives away 35 horsepower and
35 ft.-1b. of torque. The Explorer's
performance is more than adequate,
really, but it's simply a step behind
the Blazer's. Given the fact that the
Explorer is hardly a lightweight—
about 200 pounds heftier than the
Blazer—the difference is felt each
time you punch the throttle.

Along with the redesign, Ford is
offering a new computer-controlled
all-wheel-drive system, Control Trae,

Blazer has lots of cup holders and Stntchgmd-pmn‘:::cd seats

in the Explorer. This system allows you
to choose between rear-wheel drive
and an automatic front/rear torque
sensing and torque-splitting all-wheel
drive. There’s also a LOW range as part
of the all-wheel drive for those times
when you just have to keep going.

But like the Blazer, the Explorer's
forte is out in the civilized world of
(lots of) people and (bunches of) stuff
toting, in all kinds of weather.

Like the Blazer, it's a big, easy-to-
drive, versatile “station wagon" that's
built tough on a pickup truck's sepa-
rate ladder-type frame and can be
had with drive power to both the front
and rear axles,

Conclusion
While the differences are clear be-
tween them, both the Blazer and the
Explorer are excellent vehicles.

The Blazer is a little smaller, has
a somewhat more carlike ride and
offers a bit more punch when it's
punched itself—it also costs a it less.
The Explorer, on the other hand, of-
fers some more room, 4 more impos-
ing presence and the added benefit of
a passenger's-side airbag.

From here, it looks like the great
debate goes on.

The Ford's 4.0-liter V& does the job with a minimum of fuss.

Eddie Bauer-trimmed tester boasts leather upholstery.




COMPARISON TEST

O'S THE

Browning says its new barrel-tuning system ups the ante for accuracy in
deer rifles. We match it against the best in the .270-caliber class to find out.

- |'ll| '|i1'
standarid for hanting rifles has been PM Pho
e ability to puneh out 1-in or smaller
bullet groaps in targets 100 vards away, But now,
Browning elaims it ean substantially improve on this
stanidard with its BOSS (Ballistie Optimizing Shooting
Svatem) centerfire rifles,
Ler amunition,
In the past, serions hunters who wanted to become
harpzhooters had to =|:-1'.'|L| hundreds of dollars to
1 retail vifle o thoozands to buy o custom-built
Inasterniece, _||.|] then !'i;i:,'li-|li:|l| Anmnmumition that shot
[l in o particular gun, Browning elaims this process
mpEer necessary thanks to the BOSS—

past 50 vesnrs, the gold

and do it with over-the-

BY TODD

hination of sophisticated barrel bed-
ding, vih tuning amd muzzle-
bruke compensation

PoprvLar MECHARNICS liked the concept of the
BOSS design. In fact, we gave it a 1995 Design &
Engineoring Award (see page 42, Jan, "05). But we
wanted to see how it stacked up against similar models
from other Lispa riflemakers, We chose the |!Hl|1l.l|.'|l'
270-caliber rifle and assembled a test group that con-
si=stedl of the H'I'l".‘lll'l'__' BOs= A-Bolt 11 IIHI][t‘I',
Browning A-Dolt 11 Medallion (a non-BOSS model),
Remington Model 700 BDL DM, Ruger MTTR Mark
1 and Winchester Model 70 Classic Sporter. Then
wie hended to a zhooting range,

WOODARD

i Fabni
et +ua




WHO'S THE BOSS?

To ensure solid test data,
we dialed out as many variables as
possible. Using guns provided by the
four companies, we fitted all five with
Zeiss Diavari-C 3-9 X 36 T scopes. We
shot the guns at Federal Cartridge
Co.'s Anoka, Minnesota, plant, using
Ballistic Alley No. 3, a 100-yard
underground tunnel, for our test,
Additionally, Federal supplied
identical lots of three different .270
Winchester cartridges: 130-Grain
Sierra Boat-Tail Premium Soft-
Points, 140-Grain Trophy Bonded
Premium Soft-Points and 150-Grain

SPECIFICATIONS AND DIMENSIONS

REMINGTON MODEL 700 BDL DM

RUGER M77R MARK Il

WINCHESTER MODEL 70 CLASSIC SPORTER

Hi-Shok Classie Round-Nose Soft-
Point cartridges. Federal ballistic
technicians and engineers fired five 3-
shot groups for each gun, and the PM
test team fired additional groups.
Groups were measured with a Mitu-
toyo Digimatic caliper to thousandths
of an inch, Here are the results,

Browning BOSS

A-Bolt Il Hunter

By selecting a setting from 0 to 10 on
a serew-in/screw-out muzzle brake,
the shooter is able to dial in a par-
ticular barrel/bullet sweet spot on

BOSS-equipped rifles. Theoretically,
this sweet spot optimizes barrel vi-
bration and leads to improved consis-
tency from shot to shot. To Brown-
ing’s credit, our testing bears this out,
and the BOSS truly lives up to its
lofty claims.

The three weights of Federal
ammo we shot through the BOSS
grouped at an incredible 0.45 in.
(130 grm;& 0.35 irﬁldﬂ grain) and
0.49 in. (150 grain). When we purpose-
fully misadjusted the device—and
even removed it—the gun still shot
1-in. and smaller groups. Impor-

WEIGMT/ BABREL & RECEIVER MALAIINE STOCR CHEERPMECE
MANUFACTURER! PHIGE OVERALL  BARREL LENGTH/ COMPOSITION MAGATINE CAPACITY! COMPOSITION, STYLE
WTIEL A5 TESTED LENGTH EARREL TWIST OPEN SICHTS TvPE ROLY TYPE GRIP STYLE FOREARM STYLE
Browning BOSS $&70 B bl 22 ind Blued stésll’  Hinged fisorplate Four3-lug Wkt Hona'
A-Bolt Il Hunter 4% in, 1in 10 Mo w/datachable box 80" throw Puiol Rounded
Browning A-Boit Il g673 22in Blued steal Hinged fioorpdate Four3-lug Wialruud None:
Medallion [non-BOSS) 42%in 1in 10 Mo widatachable box B theow Pistgl Roundad
Ramington 603 7' Iba 22 inJ Blued steal! Deatachabis bax FourReminglon  'Walnul Marite Carla/
Model 700 BDL DM 2% Vin 10 Yo Model 700 Piatol Roundad
A uger EST4 T 6§ 22 Blued staal l*:rl;]i_uj oo rpdinta FounMausar Wil Fug Mafia
M7TR Mark Il 43 1in 10 3] noprmojating axtracior  Pislo ARoundad
Winchester Modal TO BS95 22 i/ Biuwd sigmll  Hinged fioorplate Fivee ™ ainar Walrut Monte Carlas
Classic Sporter A By by 1in 10 Mo clow matiachion Pistal Aounded
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in muzzle velocity.

This exeeptional performance
comes from not only the muzzle-brake
device but also a special rubber bed-
ding that suspends the barrel away
from the rifle’s forearm stock and
dlamps gun-barrel vibration.

As well as being highly accurate,
the rifle has a erisp trigger and a
smooth, short-throw (60" retation)
baolt. Its deep grip und forearm check-
ering provide solid gripping surfuces,
though we wish the forearm checker-
ing wrapped under the stock.

Minor nits to pick inelude the
B0OSS5's dark walnut stock with a
high-luster finish, which might flash a
warning to wary game, and although
the muzzle brake lessened recoil, it
also ereated more ambient noise.

But there's no doubt about it,
BOSS-equipped rifles set a new accu-
racy standard that others will be hard
pressed to mateh.

Browning A-Bolt Il
Medallion

Without the BOSS, the A-Bolt 11
Medallion eouldn't fire quite as aceu-

tantly, the brake caused no drop-off

"SWEET SPOT
RMARKIMGS

ADJUSTABLE LOCKNLIT

Good vibrations: the business end of the 3-plece BOSS.

" Taking aim In Federal’s Ballistic Alley No. 3.

Anatomy Of The BOSS

THREADED MUZILE

EXHALIST HOLES

WEIGHT

MUZZLE BRAKE

rately, but it was accurate enough to
come in second by averaging bullet
groups of 0.89 in. in size. We think the
Medallion gained an edge over the
other test rifles because, like the
Hunter BOSS, it has a free-floating,
bedded barrel.

Bedding a rifle to float the barrel
away from the stock (which means
the barrel only touches the stock at
the front of the receiver) is a tech-
nique gunsmiths routinely perform to
improve poor-gshooting rifles. Wooden
stocks can warp, because of changes
in temperature and humidity, and
the barrel, if in contact with it, can
vibrate inconsistently.

TEST RESULTS

Though we shot our test rifles in
the environmentally controlled Fed-
eral faeility, the Ruger, Remington
and Winchester rifles occasionally
strung shots vertically and horizon-
tally as their barrels warmed and
cooled. The Browning rifles didn't.

Except for surface cosmetics, the
Medallion was the Hunter A-Bolt II's
twin. The Medallion’s slightly better
trim level includes a lightly engraved
receiver and magazine floorplate, rose-
wood grip cap and forearm cap and
a highly polished barrel. As a highly
accurate hunting firearm, the good-
locking Medallion is hard to beat.

{ Please turm to page 115)

FOREARM TRIGGER 130-GCAAIN' BULLET GROUPS T40-GRAIN' BULLET GROUWPS  150-GRAKIN® BULLET GROUPS OVERALL
Car/ LET-OFF WEIGHT! SAFETY BVG WM /MAT. SITE/ AVD. /MIN /MAX, SITE/ AVEG /MIN_/MAT. SIZE/ GROUP SITES
GHIF CAP TRMGER CREEP TYPE MEAN YELOCITY {1t faecond) MEAN VELOCITY (ft./ascond)  MEAN VELOCITY (M./second) EYALUATION
Mona) i fbs ./ Two position, 0.45°0,32% 0,35 0.28° 0.49°0.24" 0.43°/Sels a naw
MHone Mone tang miourted 0802977 D.447/2828 0.71%:2769 standard for accuracy
Aosewood 4 1bs. Two positan 0.88°0.76" 1.02"m0.86% 0.76°0 44"/ 0.88"/Outstanding even
Rosewood Mona 1ang mounted 0.98°3058 1.24°72836 0.92"/2768 without BOSS
Black plastic/ 5% s Two position, 16470855 1.06"0.63° 0.877/0.53° 1.19" Respeciable overall
Black plastic Some tang maunied 20812983 18472734 1.49°72731 classic styling




ELECTRONICS

TIME

Really step up to the plate with the newest
videogame accessories,

BY FRANK VIZARD, Electronics Editor
PM Fhotos by Michel Tchgrﬂkoff




‘swing but you pull up. Ball one,
~ Clemens isn't impressed. So
far you've shown him nothing.
‘The heater comes again. You get
‘around but you're still a little
late. Somehow, though, you make
contaet and your heart leaps. But
, only hit a squibbler up the first baseline. Easy
out. You're retired, but making contact whetted your
: But befare your next at bat, you step into the

tehen for a cold soda.

All the action comes courtesy of a videogame on your
television, but the realistic at bat is a function of a new

With TeeV Golf, the club passes over a sensor
pad, simulating contact with the ball

user. Of major importance,
though, is & set of four compat-
ibility switches. While Batter Up
works with any baseball video-
game, different games require
different switch sequences.

If golf is your game, then
TeeV Golf lets you play indoors
but, thanks to a gimulated course
on a videogame, it makes you
feel like you're on the fairway.
The electromie club is only 26 in.
long but is weighted at the end
g0 it has the feel of the real thing.

Instead of actually hitting
a ball, however, what you're doing is lining up an
infrared beam that passes over a sensor pad on the
floor. How accurately and strongly you swing the club
over the sensor determines the fight of the ball. TeeV
Golf ($129) is not compatible with every golf video-
game so check befare you buy. Y

v

[,




i

hnewest ponycar prances like the original.

L LAMM, Centributing Editor
Dy Rich C g

Popular
Michanmics

® On April 17, 1964, the Ford Mustang appeared
simultaneously on the covers of Time and Newsweek
magazines and before the public at the New York
World's Fair. That day many people fell in love with the
car's sporty looks, affordable price and high fun quo-
tient. Also that day, Ford sold 22,000 Mustangs. In the
30 years since then, Ford has put more than 6.1 million
Mustangs on the American road.

Ford's 1994 ponyear picks up—and slicks up—a lot
of the styling cues that came out on the original. And,
not surprigsingly, nearly 80% of our respondents told
us that it was the Mustang’'s sporty, neoclassic body
design that won their hearts and wallets.

Still young, after all these years
Reealling those innocent days, of course, is also a
large part of what the Mustang is all about. A Misso

nutritionist observed, “I had a 1968 Mustang
This new one makes me feel young

veral owners admitted that the car satisfied
ife erazies.” In all, 18.4% of our respondents

and many still own and

lder ones,

teenager.

nd se

before,

1994 version also pays tribute to the 1964 engineering.
As with the original, the 1994 Mustang again offers
G- and S-cylinder engines, coupe and convertible body
styles and two basic series, the standard Mustang and
the Mustang GT. The GT comes with Ford's 5.0-liter
V8. The high-performance Mustang Cobra is an option
package on the GT. It costs $4560 additional but hadn't
come out before we mailed our questionnaires. Nor
had the 1000 Cobra convertible Indy Pace Car replicas.
Mechanically, this 1994 model goes back to 1979
when Ford began building the Mustang on the same
platform as the Fairmont. The good news is that Ford
engineers have done a lot of upgrading through the
' H~;u-¢'|.|l|1 for 1994. The new coupe body is some
nn p stiffer in bending and 45% stronger torsionally
than the former model's, The GT adds crossbracing
from the cowl to the strut towers. Variable and more
compliant spring rates, a 20% increase in roll stiffness
relocation of the front erossmember for 2° more

ster help rid the Mustang of some of its previous bad
habits. Ride is more comfortable than in the past, and
a@ number of the in our survey remarked that
the GT offered a noticeably softer ride than its arch

he Chevrolet Camaro Z28;

OWNers




Cabin boasts modern gauges. dual airbags.

SUMMARY OF FORD

Total miles driven L0275
Averuge miles driven 1l
PFurchase price:
Average 51540
Rangr £111,000-557 400
Why did you choose the Mustang?
Stwhin TIEG
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Pricatvmlue 141
Handling 11.8
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Overall performance 18
Higke lpiu]:l_l,' Nl
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Engine piwer

Camfort
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Performance
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Nobwes and rutiles
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Mechunical Lrouble?

I

Owners were closely split: V& versus VB,

Thoroughly modern

All Mustangs now come with 4-wheel
dise brakes, dual airbags, full gauges,
conter console, 4-way power driver's
seat, power-assisted rack-and-pinion
steering with a tilt steering-wheel
calumn and a 5-speed manual trans-
mission. The base convertible adds
standard power windows, power door
locks and a power trunk release.

With the GT you get, in addition, a
limited-slip rear axle, foglamps, deck-
lid spoiler, 16-in. alloy wheels and
trim differences. The Cobra is essen-
tially a fully dressed GT with a 240-hp
VAR (versus 215 hp in the GT), bigger
4-wheel dises, 17-in. alloy wheels with
Goodvear Eagle GS-C tires, standard
ABS, a'e, suspension tweaks, white
dial faces and Cobra-specific trim.

All coupes have split fold-down rear
seats, but convertibles don't. Among
the options available for non-Cobra
Mustangs are antilock brakes, auto-
matic transmission, air conditioning,
17-in. wheels, a hardtop for the con-
vertible and upgraded sound syvstems,
including a compact-dise player.

fort opinion, front seals
sflasnt 7

%  Yes 210
278 What type of Lrouble?
1.5 Transmlssion 14.5%
0.0 Electrical 10.7
Shifter 10,7
T 0% Engine vibrations 1.1
24.0 Repair it vourselfT
1.1 No AR 2%
1L Yes 1B
Dealer repnirs satisfactory?
TEA% Yes A8.2%
ok Mo i1LE
11 Dhenler service optnion:
L.i Exevlhimi §.T%
Crenadl LA
.2 Avaragre 132
a6 Priar LA
A4 Dealer sules policy:
1.5 Fxcelbient o3 45
Lrintd L
B8, TR Avurige 1l
25N Powr L0
L5 Number of vehicles nwned:
0 Thiz vehlele anlbs o W
Two velicles 1.1
TL1% Thiree vishicles 184
711 Fnur & mars 1K.7
1.5 Principal driver:
L] Femals AL |
Mal
L2 Eijua L
Ape iliwlnhution of owners:
Uniclor 20 i
TR M- §0 5
S 1Fdl
AW Nnsed on your experiences, would
7.0 yiorid by i Ford Mustang iF you had
V.0 il i do over s n
14.3 Yis LA
L 218




Wodem styling picks up and makes the most of styling cues from the original Mustang,
ncluding the horse in the grilie and cooling siots in the rear fenders.

EDITORS REPORT

Thirty Something

® |t's kind of hard 1o believe, but like
mast of the people who own one, the
Mustang is now more than 30 years
old. The reason that it may be hard to
appreciate that the Mustang is enter-
ing its fourth decade is because the
car, like its owners, continues to ex-
hibit the exuberance and panache of
youth. And the current Mustang, in-
troduced as a 1994 model, may be
truer to the original Mustang's for-
aver-young concept than any of the
many iterations of ponycars since
that original back in "64.

Like the original, the current Mus-
ltang is a well-balanced package of
quick acceleration, nimble handling,
head-lurning good looks and plenty
of comfort for two—the third, and,
omigod, the fourth, pay the price for
creating the crowd. Despite its popu-
larity, this car was never about
crowds, though, either inside the
passenger compartment or in being
a part of cne.

This car is for one person, with or
without his or her favorite other, es-
caping from the crowd, aven if only
during a long, slow-moving traffic-
choked commulte. And the Mustang
allows you to do that by injecting you
with instant youth. You get behind the
wheel of a Mustang, and you're
transporied to the fun, carefree and
less-stressful days that for many of
us and for many Mustang owners
inote that two-thirds ol our respon-
dents are more than 30 years old)
are long gone

And the current Mustang doesn't

ver this youth through blinding,

teary-eyed power like some of those
that went before it. Of course, that
fact probably disappoints a number
of Mustang fans, especially those
folks who think that the Mustang
should be Ford's Camaro-eating
rocket-sled. Sorry, bul it's just not.

Oh, there's more than ample go
under the hood, with the 5.0-liter V8,
that is. (We personally don't really
consider a V6-powered Mustlang
more than a cute commuter.) Of
course, we definitely prefer the Cobra
version that benefits from improved
breathing among other engine
tweaks for 25 more horsepower than
standard. The Cobra also comes with
a 5-speed manual, which is, in our
opinion, the kind of transmission you
need in a ponycar.

In addition to the power and the
5-speed, the Mustang's handling
makes a monumental contribution to
the Mustang's youth-producing elixir.
The car is nimble without being darty,
responsive and—unlike all of those
tront-drive sporty coupes—sieerable
with the throttle. Yes, you can still
hang the tail out there and keep it
there under power, balancing throtile
and steering inputs, just like the old
days. Just like the big boys.

But the Mustang has not lost any
of its responsibility in its drive for
eternal youth. The car has 4-wheal
discs, with antilock the smart option.
On the Cobra. those brakes are mas-
sive, by the way, with 13-in.-dia. ro-
tors in front and 11.65-in. rotors in the
rear. Naturally there are dual airbags,
just in case. —Dan Chaikin

Is Six enough?

Though our surveyees were closely
split, slightly more than half chose the
base Mustang with the 3.8-liter V6.
They were nearly evenly divided be-
tween the S-speed manual and the
{-speed automatic transmission. The
Vi engine is the same one used in the
Taurus/Sable, Thunderbird/Cougar
and Lineoln Continental, and it deliv-
ers 145 hp and 215 ft-lb. of torque, In
general, owners of the 3.8 VA felt that
acceleration and passing power were
ample at highway speeds but a little
slupprish off the line. A few V6 owners
suggested making the supercharged
3.8-liter V6 from the Thunderbird
Super Coupe available. Even some V8
owners wished aloud for more horse-
power, now available in the Cobra.

The Mustang received excellent re-
views in the area of handling. A Mary-
land service engineer noted, “Nice,
small package that handles preat. Gives
plenty of warning when it's going to
understeer and recovers by just let-
ting off the gas for an instant.” The
17-in. wheels and wide 245/45Z R tires,
though, ereated lots of road noise,

Front-seating comfort was judged
excellent by 71.3% of our respon-
dents, but rear seats were deemed
suitable for kids and pets only. A
number of drivers suggested making
the trunk larger and getting rid of the
rear seats altogether. Not that many
complained about the trunk. There's
plenty of volume and more with the
seatbacks folded. A few owners felt
the trunk opening should be bigger,
and a few more ecomplained about

r rear vision because of decklid
eight, particularly with the spoiler.

Workmanship was judged good to
excellent by 98.2% of our surveyees,
and most agreed that Ford had in-
tdeed ranked Quality Job 1. In fact,
owners of the convertibles said their
cars were remarkably silent, consid-
ering that ragtops are always noisier
than hardtops.

We heard a few gripes about paint
sags and a louder gripe about the
black plastic wiper grille crucking and
having to be replaced under war-
ranty. But only 21% mentioned true
mechanical problems. Of those who
did mention them, 14.3% had to bring
their cars back for rough-shifting
automatic transmissions, 10.7% eited
electrical maladies and 7.1% noted en-
gine roughness at idle,

All these complaints, however,
were drowned out by the enthusiastic
ghouts that Mustang owners heaped
on their cars. “Mustang is a best Eﬁ:{
dollar for dollar,” said a Kentucky
teacher who paid $13,300 for her
standard coupe, And a Michigan driv-
er summed it up by saying, “It's just
a beautiful car!” |



BREW BY
YOU -

Kits make beermaking easier, t .
but how's the taste? We

make our own to find out.

BY STEPHEN A. BOOTH
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® George'Washington did it. So did Thomas Jefferson.
Samuel Adams got so good at it he went pro. Today,
inereasing numbers of Americans are taking their
cué from these founding fathers and brewing their
own beer at home.

Bome historians say civilization began when no-
madic hunter-gatherers learned they'd have to stay
putwhile a bateh of beer was brewing, then decided to
gtay put awhile longer. Maybe so, but there's no doubt
that | brewing today accounts for a lot more men
spending s lot more time in the kitchen. Since 1979, it
has been legal to brew 200 gallons a year for household
gonsumption. Home brewing didn’t begin by that act
of Congress—though sin taxes on the store-bought
sutds p ly have given it a boost, Suppliers of home-
brewing gear tell POPULAR MECHANICS that sales
grew 26% last year alone.

Our interest piqued, PM shopped around for home-

BEER SCIENCE

brewing gear, and among the many variations we
found four basically distinct systems. We bought the
goods by mail order, just as you might, and went at it
with no previous experience (brewing, that is} and no
special assistance from the suppliers,

What we learned is that first-time brewers will have
no hassles with these systems. The ingredients are pre-
packaged and premeasured to yield a certain quantity
of beer. They're virtually foolproof, as long as you follow
the directions—especially regarding sanitary practices.

Each of the four methods requires a different level
of effort and presents varying opportunities for creativ-
ity and sophistication. We'll get to the varying results
later—for the meantime, effort is the of e word.

You ean brew a beer at home that will ta:
or better than anything you can buy. Yi
about any style of beer, and 'l b
inclading the carbonation—no chen




preservatives. In most cases, after
your initial outlay for hardware, it'll
cost less to make quality beer than to
bhuy it. But you'll be supplying the
time and the labor,

Much of your sweat-equity goes
into eleaning—the actual brewing is
no heavy lifting. No shorteuts here:
Every maker of home-brew gear
stresses that sanitary materials and
a clean workplace are essential to
successful brewing. If you like the
smell of beer you're going to have to
learn to like the smell of bleach.
Better invest in some good shoes,
too, because as a brewer you'll
spend a lot of time on your feet,
You can't sit down at this job
until the testing part. Here's what
we learned.

In the bag
There was a guy in high school who
kept trying to make the beer ver-
sion of Fizzies in chemistry class
—just drop the tablet in water
and presto! He's still there trying.
Meanwhile, the simplest of the
home-brew systems is simply a bag.
Just add water—and wait.

It's ealled the BrewSack, man- ™
ufactured by BrewKing in Kirk-

liston, Scotland, which has been [

making malt extracts for a eentury.
The BrewSack is available from mail-
order houses in three flavors: a golden
lager, a dark porter and a traditional
English “bitter” ale. We ordered the
porter and bitter, each for $39 plus $6
shipping from The Wine Enthusinst
catalog, Pleasantville, New York (800-
A56-8466).

That $45 buys you 20 pints of brew
onece you've added water (yours) and
veast (theirs). A syrup of malt, hops
and other ingredients is already in-
side the plastic liner of the burlap
sack. You add hot water then cold
through a cap at the top of the sack. A
tap at the bottom dispenses beer a
month later.

The beer ferments for a week at
room temperature (65° to 75" F), and
gas inflates the sack to basketball
rigidity. After three more weeks of
conditioning in a cooler location (50"
to 60° F), it's drinking time. The bag
will still be as stiff as a board. Brew-
King suggests that if vou move the
sack, let the contents settle a day or
two before dispensing. It also sug-
gests that you dispense into a pitcher
the first time, as the beer is likely to

ONE HOUR ONEHOUR  CLEANUP
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The 2.4-galion Beer Machine I3 easily
assembiled. Note the CO: dispenser, which
lets you vary the amount of carbonation.

be lively under all that pressure,

The sack is about 2 ft. tall and,
when expanded, nearly a foot deep
and 15 in. wide. To keep it upright,
stationary and at the recommended
drinking temperature (even the 55° F
common in Britain) is almost impos-
sible. A typical U.S. refrigerator is too
cold for these beers—assuming that
you have a spare refrigerator or can
create the proper space in the family
fridge. Even so, you'd have to remove
the sack long Ennugh for the beer to
actually warm to 55° F,

Bottom line: The BrewSack is fine
for Britain or wherever home tem-
peratures are cool by U8, norms,
But the concept doesn't travel well.
The sack isn't reusable, so at $2.25
a pint it ain't cheap. If you buy it,
plan around a cookout or other bash

where it's easy to soak up 20
pints in one session,

L
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ONE HOUR
FERMENTATION SANITIZE
e BOTTLES

Instant keg
A simple brewing system that makes
more sense for typical households is
The Beer Machine from The Great
American Micro Brewery, Blaine,
Washington (800-663-BREW). You
just combine water, beer mix and
veast in the barrel-shaped deviee and
in less than three weeks, you're tap-
ping cold beer from your fridge.
U'nlike BrewSﬂc{, The Beer Ma-
chine is reusable. The 2.6-gallon (20
pints) keg consumes just a hit more
shelf space than a spring-water
ilispenser of the same capacity.

":ﬁ _ Once you get past the $80 to $100

ante, cans of beer mix cost about
$20, which works out to a buck a
pint or 75 cents per 12-ounce bottle.

Bottling, though, isn’t necessary.
The Beer Machine is both brewery
and draft-beer dispenser. It's a
charming bit of engineering, with
front-facing tap and a CO: dis-

penser. The latter lets you add

more carbonation to the brew,
according to your taste, or helps
" equalize pressure in the keg for

easy dispensing while protecting the
hieer from any taste-robbing oxygen.

You'll appreciate the elegance of
the design when you assemble The
Beer Machine—about an hour's work
including cleaning. Gaskets and
press-fit elamps seal the keg and se-
cure its external parts. Take special
care when assembling and installing
the top-mounted pressure relief valve,
If you don't, you'll either have flat
beer or yvou'll be erying over spilt
beer, We had no problems.

Once the sanitized machine is as-
sembled you add room-temp water, a
canned syrup of brewing ingredients
and a packet of supplied yeast, then
install the pressure cap. The company
offers eight different styles of beer—
we made a pilsener. Fermentation
takes about six days at a consistent
68" to 72" F range. After this, pop The
Beer Machine in the fridge for 10
more days before sampling.

Barrels of beer

The Beer Machine comes with an ex-
cellent video that supplements its
manual. So does the Micro Brew
{about $70; 800-876-BRE W), This sys-
tem represents a compromise for
those who must bottle beer in order to
store it, but who don't want to get into
exotic brewing, and who'll be satistied
producing 2.6 gallong of beer (about

ONE ONE WEEK SECONDARY
HOUR FERMENTATION
CLEANUP IN BOTTLE |68 F)

Fick @ free time for brewing with conventional iIngredients and equipment. For firsi-timers, sanitizing. brewing and bottiing might take
longer. Heed the manufacturer's directions for primary fermentation (usually a week| and bottie conditioning.



2R bottles, 12-ounce size) at a time,

Like The Beer Machine, the Micro
Brew system comes with canned
mixes and veast packets for several
styles of beer (beer's a generie term
that includes lagers, ales, stouts and
others). Because you'll be bottling,
the system comes with caps, a capper
and labels.

You don't get a giphon because you
won't need it, Micro Brew's square,
plastic fermenter has a tap at its base.
You mix water and the canned ingre-
dients, following the instructions, Af-
ter a week of fermentation at room
temperature, you tap the mix into
hottles (yours) that you prime with
sugar (yours), then eap them and
store at the same room temp for three
weeks. Just before drinking, vou chill
the bottles. After bottling, you ean
start up another batch. There are six
stvles to choose from (we brewed the
Olde London Ale). Price is reason-
able, about 50 cents a pint.

Micro Brew simplifies and down-
sizes the usual, generic brewing
equipment. Traditional kits include a
T-gallon fermenter that yields about
5 pallons of beer. It'll have a tight-
fitting lid with an airlock device that
lets excess gas escape while keeping
damaging oxygen out. Most of these
kitz include a hydrometer, which es-
sentially tells you when the fermenta-
tion is complete and it's safe to bottle,
Cleaning materials and bottling sup-
plies round out the picture.

You ean make a greater range of
beer styles with these basic kits—
including styles such as stout and
others that go beyond canned ingredi-
ents to use actual dry grains, malts
and hops. This will involve boiling,
straining and other steps that really
make you feel like you're brewing. If
your feet don't tell you, vour nose will.
Ventilation is strongly advised.

There are lots of retail and mail-
order sources for traditional brewing
kits, Ours came from The Wine
Enthusiast, but a far greater selec-
tion of materials and ingredients
can be had from Erie, Pennsylvania-
based Bierhaus International (814-
833-7747), and at much lower prices.
A look at the Bierhaus eatalog will
open your eyes to the inspired range
of brewing you can do. The traditional
kits are more labor intensive, but
they are the standard against which

the others must be

=l .
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the bottle capper. You'll have to supply the botties.

measured. We chose an Irish Stout
from True Brew.

As for bottles, unless you buy the
special plastic ones, use dark glass
and only the type meant for erimped
ca ever the twist-off type.

our natural beer will leave a sedi-
ment in the bottle. You must rinse
this instantly after pouring, or it will
form a cement-like deposit that will
harm future bottlings. Accordingly, a
must-have accessory for home brewers
is & water-jet hottle washer that at-
taches to sink faucets (about $10),

As for getting beer into a bottle, we
suggest you get a shut-off clamp for
your siphon. This 35-cent item beats
trying to stop the flow of beer by
squeezing the hose between thumb
and forefinger.

If you become serious about

TWO TO EIGHT WEENKS
CONDITIONING
IN BOTTLE {50°F)

home brewing, you might want to in-
vest in a heavy-duty bench capper.
Meanwhile, capping with the typical
2-lever hand models supplied is easy
once you get the knack.

Bench testing
It was a brave group of volunteers
that assembled to test the fruits of our
labor. Each had extensive hands-on
experience with all of the various beer
styles, familiarity with mass-produced
microbrewery and homemade beers,
but no brewing expertise. To judge the
beers, PM adapted the 20-point scale
drafted by the Underground Brewers
Club, deseribed in Patrick Baker's
The New Brewer's Handbook.

This method evaluates aroma, ap-
pearance, condition (carbonation} and

fPlease thrm ta poge 11
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ELECTRONICS

MY WORLD

New, affordable printers let you go from computer to paper in vivid color.
BY REBECCA DAY. PM Photo by Brian Kosoff

® Add color and it will cost you. At least that's
the way it has traditionally been with comput-
ers, whether you're buying a color monitor for
your PC or splurging for a color laptop. Look
for color in a printer, though, and you just might
be surprised at what vou can get for under $700.
These days, a good printer can give you living
color at a price you can live with, too,

Color printers come in three basic varieties.
At the high end of the market are
laser printers, In these machines, a
laser ereates an attraction on cer-
tain areas of a photosensitive
surface that in turn attracts
toner. The toner is trans-
ferred to paper, heated
and fused, thus creating
an image. Color laser
printers are prohibi-
tively expensive but
offer the best quality
and speed. The hlacks
are blacker and there
are no fuzzy edges
on letters or lines,

DEC COLORWRITER 120ic

Next are inkjet printers. These printers use a
thermal process to spray ink droplets onto the
paper to form images, The spraying process
tends to leave slightly fuzzy edges, but improve-
ments are making inkjet printing closer to laser
printing all the time.

And finally, dot-matrix printers use pins that
strike a multicolored ribhon to print on paper
The least expensive and oldest technology in
printing, dot-matyrix models tend to reveal indi-
vidual dots, are noisy, require lengthy periods to
print and use tractor-feed paper. Whereas -
laser and inkjet printers can reproduce any X
color, dot-matrix printers are limited
to the gix primary and secondary
colors, and black.

W

If you're a heavy user, then you'll "-.;,_,-\ T o
probably go the laser route—primar- 25, 7
ily for the faster printing speed that .
laser printers provide, Speed is the o
primary difference between laser | ‘
and inkjet printers when it comes -
to printing color. Most budgets
—especially for home
and small-office




COLOR MY WORLD

use—will
allow for
high-quality
inkjet printers

but not laser. You are more willing to
wait a couple of minutes to print in
color if it means saving a couple of
grand at the cash register.

Inkjet color printers come in 3- and
4-color versions. Three-color versions
offer cyan, magenta and yellow but no
black. To ereate black, these printers
mix the three colors, which can result
in weak black reproduction. Most of
the other types of 3-color printers
use a separate cartridge for printing
text, and you switch cartridges de-
pending: on what you Plan to print.
Cartridges that aren't being used
should be kept in their original stor-
age so that they don't dry out.

Four-color printers offer the same
three colors plus black, which pro-
duces a deep, true black. The Epson
Stylus color printer, for example, in-
cludes both monochrome and color
cartridges, which are installed at
the same time and use the same
print head. There's no cartridge-
swapping involved—you select
the proper cartridge for the appli-
cation through the printer driver.

Hewlett-Packard sees color as the
way of the future, and now all HP
DeskJet printers offer color either as
standard or as an option.

The new Desk.Jet 540 ($365) N
for PCs and the Desk- N
Writer 540 ($365) for Mac-
intosh eomputers, for in-
stance, are monochrome @
printers that offer color
capability for buyers who |
don’t want to be locked out |
of color in the future. Both |
printers can be outfitted with ©

a color upgrade kit for $49. |

Hewlett-Packard’s Color- ©
Smart technology uses ob- §
Jeet identification to recognize §
text, praphics and photographic
content separately and is said to
select the optimal color or m

Canon’s BJC-600e printer uses an
innovative bubble-jet form of Iinkjet
printing. The machine Is bundled with
software offering advice on color selections.

the printer costs $319,
Canon printers use bub-
ble-jet technology, a form
of inkjet printing that uses
tiny print heads perforated
with dozens of minuscule
nozzles. When charged with
electricity, the ink in the
nozzles forms bubbles,
which force out an ink
droplet. The company's
BJC-600e prints at 720 dpi
in monochrome and 360 dpi
in color. Color print speed
is one page per minute. List

.--l"'"c'n...:ﬂ:_-_

STAR 5J-144 MC

tone for each print ele-
ment. Resolution is 600 x
300 dpi (600 dots per hori-
zgontal inch and 300 dots per
vertical inch) in monochrome mode.
The company claims its Resolution
Enhancement technology ensures
crisp edges. Output speed is four
pages per minute in text mode and 1'%
minutes per page in color mode.

It's important to confirm which
aﬁecs you're reading—color or mono-
chrome—when you're comparing
printing musele. Also, print speed will
vary depending on the complexity of
the page you're printing and whether
or not you choose a fine-print setting.

“Most of the printers in the $300
price range print at three pages per
minute in monochrome,” according to
Dave Rogers, a marketing manager
at Digital Equipment Corp. (DEC),
“and more like 3 minutes per page in
color.” DEC’s model 120ic offers color
out of the box, and DEC claims it's
the lowest-cost color inkjet printer
available. Suggested retail price is
$355. The company

also offers a eolor
option for its DEC

Colorwriter 110ic

printer. The up-
grade kit sells
for $44, and

e

o
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price is $549.

Hewlett-Packard, the Star Micron-
ics SJ-144 ($499) and others also use
thermal inkjet technology, but Epson
uses a piezoelectrie technology, which
uses mechanical vibrations—rather
than heat—to shoot ink onto paper.
Epson Stylus technology uses one
permanent monochrome print head
and two permanent color print heads,
which are vertically laminated. Epson
claims the Stylus heads are 100 times
more powerful than conventional
heads, which are based on a single
disk. The result is better control of
the placement of dots and, thus, uni-
form, consistent coverage,

At a list price of $699 and a street
price of just under $500, the Epson
Stylus printer is at the high end of the
price and performance spectrum.

At the other end of the spectrum
are dot-matrix printers. Panasonice's
KX-P2135 offers a quiet printing
mode, 360-dpi resolution, seven letter-
quality and three draft fonts. List
price is $299,

Print quality also varies according
to the type of paper used. High-gloss,
highly reflective paper produces bet-
ter prints in terms of crisp outlines and
color saturation. Paper costs go up
from 2 cents a page for monochrome
paper to 12 to 15 cents a page for color.

You also have to consider the cost

of the ink. With many mono-
chrome cartridges you can sim-

| ply refill the print head for
about $5 when your print starts
to fade. With a color printer,
though, you have to junk the
whole cartridge when one col-

or goes or else the color mix

will be thrown off. A replace-

ment cartridge costs $28 to $30.
Most people these days
want the option of being able

to print in color, but inkjet col-

or printing may not always be
the best choice if you require
detailed shading or professional-
quality text. For the majority of
users, though, inkjet quality
is more than sufficient and
adding eolor capability
covers all the bases, M
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NRI hands-on training gives
you all the tools you need

for success

Now you can make good money
showing others how to safeguard
their property, spot potential
trouble, reduce insurance
premiums, and more.

Work where you want,

when you want
With today's rash of high crime, security
experts are earning $30, $50, $75 an hour
and more! Start your own business, or work
for an established security company — the
choice is yours! We'll teach you everything
you need to know to get you started in this
highly respected career field.

Private security experts are needed in
office buildings, banks, hospitals, department
stores, airports, museums, celebrity homes,
laboratories, military bases, universities,
parks, golf courses, sports arenas, convention
centers, concert halls ... you name it!

You can be your own boss, training
bodypuards, recommending security measures
for large corporations, working closely with
local law enforcement agencies, and much
more. You choose your own assignments, set
your own hours, plus get the satisfaction of
helping and protecting others!

Get “insider secrets” for

credibility and high pay
Only NRI's unique course in private security
lets you learn this profitable trade fast — at
home, in your spare time!

NRI's more than B0 vears of training
experience and solid reputation help you get
where you wanl 1o go. Step-by-step lessons
make it easy for you to quickly master the
skills you need.

Right away, you get all the insider secrets
and tried-and-true techniques you'll need for
your new career, You learn to recognize
potential break-in spots, create barriers,
choose access control systems, run employee
background checks, analyze fingerprints,
detect counterfeit currency, and much more.
But that's not all!

Get professional equipment
you train with and keep!
With NRI's unique Discovery Learning Method,
you get hands-on training with the security
equipment you need to start earning money

right away.

Flexible hours,
intrigue, and
hig money!

You get all this:
= Fingerprinting kit
= Sonic Ear listening device
= DayRunner Facicentre notebook

= Personal security siren and strobe

® Ultraviolet light and marking powder
* Magnifying plass

* The Alarm Book

= Pocket calculator
* Counterfeit detection pen
» Plus, a Safe and Sound® wireless home
alarm system with installation instructions
on videotape!
No other school offers you so much for
such an affordable mition!

Send for FREE catalog today!
If the coupon is missing, write to: NRI Schools,

MoGraw-Hill Continuing Education Center, 4401
Connecticut Avenue, NW, Washington, DC 20008,

SEND FOR YOUR FREE CATALOG TODAY

OR CALL 1-800-321-4634. ext. 1121
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Installing A
Hot Water
Dispenser

The most efficient and economical way
to get hot water fast.

TEXT AND PHOTOS BY MERLE HENKENIUS

@ Instant soup may be fast, but only after you've heat-
ed the water on your stove top. Even microwave ovens
take a minute or so to do the job. If you really want in-
stant soup—and coffee, tea, hot cereals and just about
anything else that uses small quantities of hot water—
you're in the market for a hot water dispenser.

Instant hot water dispensers deliver water that's at
least 50° F hotter than that served up by your water
heater, at a rate of up to 60 cups an hour. And, the daily
operating cost is roughly equivalent to that of using a
40-watt light bulb. You'll find several brands on the
market, with models ranging from $90 to $170. For our
installation, we chose an In-Sink-Erator model H-T70
{Emerson Electric Co., 4700 21st St., Racine, W1 53406).

The heart of a hot water dispenser is a small
tank that contains a heating element. The faucet,
when turned on, feeds water from the tap to the
tank where it's heated to its thermostatie limit. When
the fuucet is apain turned on, cold water from the
supply tube enters the tank, pushing heated water

T T R AT R S T
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up through a second tube and through its spout.

Hot water dispensers are easily installed in the fourth
deck hole of a kitchen sink. We removed a leaky spray
hose from the fourth hole in our sink to make room for it.

To bore a new hole in a stainless-steel sink, use a 1%-
in. holesaw, though an electrician’s knockout punch
would make a cleaner cut. If you have a poreelain or
enameled sink, you may be able to bore a hole through
the counter next to the sink and position the dis-
penser’s spout over the sink basin. Be sure to place the
faucet well back, however, so that dangerously hot
water is kept beyond the reach of small children.

You'll need at least 20 pounds of static water pres-
sure. Your water supplier will be able to tell vou what
the pressure is in your neighborhood.

Your electrical hookup will depend, in large part, on
local code requirements, and an electrical permit may
be required. While it is possible to pull power from
a small appliance circuit, keep in mind that many
kitchen cireuits are already hard-pressed.



3 Feed the wires through the fiexible con-
dult and connect the conduit to a metal
duplex box with a box connector.

'lmﬂmmumm
wall near the tank locatlion. Use wood
screws or coated drywall screws.

5§ Run a jumper from switch to receptacle.
Join black circult wire to brass terminal
and neutral wire to the silver terminal.

sl | g
& Install the switched receptacle in the

box and fasten the cover plate. Do not plug
in the unit until it's charged with water.

Under-The-Sink Wiri

Many codes stipulate a dedicated circuit for the dis-
penser, or, at the very least, that it share a eireuit with
another dedicated appliance such as a food disposal.
Most codes also require that a circuit terminating in-
gide the gink eabinet must be switched. This can be ac-
complished with a switched receptacle, a 2-gang box
where one side contains a receptacle and the other side
houses a single-pole switch, or separate switch and
receptacle boxes.

We opted for a dedicated 15-amp circuit with a
grounded, switched receptacle. Assuming that there
is basement access, start by boring a %-in, hole
through the sink base-cabinet floor and down through
the subfloor (Photo 1). Then, pull 14/2 {(with ground)
cable between the service panel and cabinet. Feed the
cable into the cabinet and strip roughly 10 in. of
sheathing from it (Photo 2).

Encase the wiring within the cabinet in conduit. The
easiest choice is flexible conduit, pushed several inches

R

through the hole in the cabinet floor. Join the recepta-
cle box to the conduit with a box connector (Photo 3).
Then, mount the box to the eabinet wall using wood
serews or coated drywall screws (Photo 4).

To wire a switched receptacle, connect the black
(incoming) hot wire to the brass hot terminal on the
switch and the white neutral wire to the silver terminal
on the receptacle. Then, run a black jumper wire
from the other switch terminal to the brass receptacle
terminal (Photo 5).

To ground the receptacle and box, join the circuit
ground wire with two green pigtails, using a twist con-
nector, Then fasten one pigtail to the green terminal
on the receptacle and the remaining pigtail to the
metal box, using a grounding clip or grounding scerew;
Finally, mount the cover plate and turn the switch to
the OFF position (Photo 6).

At this point, you can complete the electrical circuit
at the panel, but we chose to install the dispenser first,
rather than cart tools back and forth.



Installing The Unit
First, install a self-piercing saddle
valve on the cold water supply riser. A
self-piercing saddle valve allows you
to tap into the water piping without
shutting off the water. If your code
doesn’t allow this fitting, or if vour
waterlines are made of galvanized
iron, you'll need to shut off the water,
drill the tap hole in the pipe wall and
install a saddle valve over the hole.
Fasten the saddle valve to the riser,

T Mount the self-plercing saddle vahve on
the cold water riser plpe by drawing up
the saddle bolts evenly.

using a serewdriver to tighten it down
(Photo 7). To pierce the riser with a
self-piercing saddle valve, thread the
tap clockwise all the way, then back it
out all the way, allowing water to flow
through the valve. Make sure to place
the valve high enough on the riser
to reach the new faucet's factory-
installed supply tube. Then, screw
the heater unit's hanger bracket to a
cabinet wall and hang the heater on
the bracket (Photo 8).

B Serew the hot water dispenser's mount-
ing bracket to the cabinet wall and hang
the tank on the bracket.

10 To seal the faucet port.
tape around a 'a-in. threaded plug and
then tighten it into the faucet port.

13 To connect the water supply, slide the
saddie valve's compression nut and ferrule
onto the supply tube. Lubricate and tighten.

14 Fasten the two remaining copper
tubes to the tank with compression nuts
and ferrules. Don't overtighten the nuts,

If you're removing an old spray
hose from the fourth sink hole, use a
basin wrench or small adjustable
wrench to thread the hose from its
faucet port. Then loosen the jamb nut
securing the spray's deck fitting and
remove the assembly (Photo 9). Wrap
Teflon tape around a Y%-in. threaded
Flug and tighten the plug into the
aucet spray port (Photo 10).

With the deck hole ready, straighten
the faucet tubing and feed the tubing

9 Disconnect the old spray hose at the
faucet port. Then, loosen the spray hose
Jamb nut and iift out hose and deck fitting.

12 Use the factory-installed fastening
screw and mounting washer to fix the wa-
ter-heater faucet In the hole from below,

15 Siide the plastic tube over Its copper
tank nipple and secure It with a spring clip
or hose clamp,



through the sink's deck hole (Photo
11). While a helper holds the faucet in
position from above, slide the slotted,
mounting washer onto the factory-
installed fastening serew and tighten
the assembly in place (Photo 12).
With the faucet secured, carefully
bend its “-in. supply tube to meet the
port of the saddle valve. Then, slide
the valve's compression nut and fer-
rule onto the supply tube and insert
the tube into the valve port (Photo
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13). Lubrieate the ring and threads
with liquid soap or petrolenm jelly
and tighten the nut hand-tight, plus
twao full turns with a wrench.

If your plumbing system is plagued
by water-borne sediment, you may
wish to turn the water on at this point
and bleed a cup or two through the
faucet into a container. Otherwise,
leave the water off until you make the
heater tank connections.

With the supply tube connected,

you'll see two remaining copper tubes
and a plastic tube extending from
the faucet. One copper tube supplies
cold water to the tank, and the other
supplies hot water to the faucet. The
plastie tube leads to the expansion
tank. Trim all tubes to length.

Make the copper connections with
compression fittings, identical to the
one on the saddle valve (Photo 14). Se-
cure the plastic tube to the tank nipple
with a wire clip or clamp (Photo 15).

Connecting To Power

If working within the service panel
seems beyond vour reach, it may be.
If you complete the rest of the instal-
lation yourself, a quick service call by
a licensed electrician to install a new
cireuit breaker and make the connec-
tions won't cost that much.

If vou decide that you can do the
work yourself, take a few simple
precautions. To begin, always shut off
the main diseonnect switeh before
opening the panel. From here on,
touch only one metal surface at
a time with the screwdriver while
grasping only the handle. Whenever
possible, use only one hand. Also,
avoid touching the panel eabinet while
working inside the panel.

After throwing the main disconnect
to the OFF position, remove the
screws securing the panel cover and
pull the cover free. Next, punch out
one of the available knockout plugs in
the gide or top of the panel and install
a box connector. Strip about 18 in. of
sheathing from the cable and feed it
through the connector. Then tighten
the screws that bind the cable to the
connector (Photo 16).

Attach the white neutral and bare
wire ground to the neutral/ground
bus, or to the separate neutral and
ground buses if your panel is so
equipped. Just cut the wires to length,
trim about % in. of insulation from
the neutral wire and feed each under
an available lug on the appropriate
bus. Finally, tighten these lugs frmly
with a straight-blade serewdriver
(Photo 17).

To connect the hot side of the cir-
cuit, strip % in. of insulation from the
black wire and tighten it under the
terminal screw on a 15-amp breaker,
Then, without touching the hot-bus
bar, hook the back end of the breaker
over its panel tab and press the slot-
ted front end over its hot-bus prong
(Photo 18),

MNext, break a slot from the face of
the panel cover (Photo 1Y) and replace
the cover. Finally, turn on the new
breaker and main disconnect switch.

16 Install a box connector In one of the
panel’s knockouts and secure the cable
with the connector’s fastening screws.

18 Secure the black, hot wire under the
lug of a 15-amp breaker. Then press the
breaker onto Its hot-bus prong.

Cl'lll'glllg The l"lp!ﬂ!!l‘
Az with any appliance containing an
electric heating element, don't turn
the power on before filling the tank
completely. Energizing a dry element
will cause it (or its one-time fuse) to
fail in & matter of seconds,

To properly charge the system,
turn the self-tapping saddle valve in
completely, then out completely. With
the water on, hold the faucet open.
After about one minute, water will
purge all air from the tank and begin
flowing through the spout.

When you're sure the tank is fully
charged, Elug in the unit and turn on
the switch inside the cabinet. It will

LAB

17 with main switch off, secure the white
and bare wires under terminal lugs on the
neutral/grounding bus. Tighten firmiy.

1 e
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19 Use piiers to twist a breaker-siot plate
from the panel cover. Then, replace the
cover and energize the panel.

take roughly 15 minutes to heat the
first tankful of water. During this
time, you should expect some steam-
ing, hissing and rumbling. When the
heater shuts off, carefully bleed the
hot water and steam through the
faueet, then allow the unit to reheat.
You may need to repeat this proce-
dure several times before the system
settles into steady operation.

The model we installed is preset to
heat the water to 180" F. On this
model, the temperature can also be
adjusted up or down. Those living in
high altitudes may need to turn the
temperature down slightly to keep
the water from boiling. ™
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Homeowners
Clinic

BY NORMAN BECKER, PE.,
Contributing Editor

Heated Driveway
I recently bought an older home that
has a 20-ft.-wide x 100-ft.-long gravel
driveway. I plan on having either a
conerete or an asphalt driveway in-
stalled, and T would like the new drive-
way to incorporate some type of heat-
ing system to melt snow and ice. Can
you recommend a do-it-yourself sys-
tem that would not be too expensive
to install or operate? It would have to
be durable and maintenance-free.
DENNIS B. LADDEN
MARTINSVILLE, NJ

There are two types of built-in sys-
temns for melting snow on a drive-
way—electric and hydronic. Both
are expensive to install and neither
is a do-it-yourself project. Because of
the equipment involved in a hydron-
ic system, the installation cost is
greater than an electric system.
However, the operating cost for an
electric system is generally greater
than that of a hydronic system.

With regard fo troublefree service,
both systems will normally provide
troublefree service as long as the as-

HEATED DRIVEWAYS

COPPER
JACKET  GROUNDING
BRAID

phalt or concrete driveway is not

disturbed or damaged.
The tubing in a hydronic system

tion Guide, No. S-40, for $9.50 ($3.75
shipping) from the Hydronics Insti-

mat fit curved areas by cutting the
PVC bonding cords. The system can

may be constructed of copper, plastic
or rubber and will range in diam-
eter from % in. to 1 in., depending
on the flow requirements. The tube
coils are connected to a boiler, and a
pump circulates an antifreeze solu-
tion through the coils. For more in-
fermation on hydronic systems for
melting snow, you can purchase the
Snow Melting Caleulation & Installa-

tute, 35 Russo Place, P.0. Box 218,
Berkeley Heights, NJ 07922,

The electric snow-melting system
uses insulated resistonce wires spaced
on a predetermined pattern. The
botyoinylchioride (PVC) bonding
polyvinyl chloride (PVC) bonding

cords to form a mat. The mats come
in various widths and lengths. The
installation contractor can make the

be activated with an ON/OFF switch
or an automatic control that moni-
tors temperature and moisture. De-
pending on the amount of electrical
service to the house and the power
requirements of the snow-melting
system, it may be necessary to up-
grade the home's electrical service.
Easy Heat Inc, manufactures elec-
trical equipment for melting snow

-\ Popcorn Ceiling Care

® Letters regarding the care and repair of
“popcom” textured ceilings are regular items
here at PM. Depending on where in the coun-
try you live, this ceiling treatment may also
be known as cottage cheese, California or
carpeted. The texture is derived from a
spray-applied paint that has polystyrene
plastic foam particles mixed in. The parti-
cles give the coating a texture and help
hide ceiling imperections. Pores in the sur-
. face help it hide dust and sool.
We recently found a company, Sprayed
. Textures Unlimited, that makes products

|
1

to clean and repair textured ceilings and also
offers a free brochura for PM homeownars.

For example, it surprised us, but the company
strongly recommends against painting a pop-
com ceiling. Apparently, paint seals the surface
and diminishes its ability to hide smoke and dirt
The company sells a cleaner, but it recommends
spot cleaning with bleach and water.

There isn't room to list the brochure's 10 tips
or the company’s cleaning and repair products,
which range in price from $5 to $20. You can get
this information yourself, however, by sending a
business-size self-addressed stamped envelope
to: Sprayed Textures Unlimited, 1518 Hwy. 138,
Wall Township, NJ 07719. —Roy Berendsohn

P LLLTTRATION Y CECRCE I TUECE



on driveways. Its engineering de-
partment indicated that it would be
willing to help with the layout of
materials for your snow-melting sys-

tem. Contact: Heat Inc., 31977
UU.8. 20 E., New isle, IN 46552;
(800) 537-4732.

Painti

Galvan Metal

I need advice onhnwtugﬁntgnlva—
nized metal siding. The siding has not
been painted since it was installed in
1969, t would be the best type of
paint to use, latex or oil? Or should I
try an automotive enamel? The build-
ing is a garage, and I would like its
color to match other buildings on the
property.
CARL CRAMER
NO ADDRESS GIVEN

I'd recommend using latex paind.
It's easy to work with, and the
brushes and rollers can be cleaned
in soap and water. Benjamin Moore
paint has a primer that is formulat-
ed for galvanized metal. It is called
Iron Clad Galvanized Metal Latex
Primer, product code No. 155-00.
Since the metal siding has been ex-
po.n'd fo dirt and dust for 25 years,
:n:f i : .:m to c.!-mrf:c;r tharoughly
ow other su preparation
instructions that are listed on the can
label. The topcoat over the primer
can be either latex or oil. Choose the
type that can be tinted closest to the
color of the other buildings. Also,
make sure the topcoat is a Benjamin
Moore product—it's always advis-
able to use a primer and topcoat
from the same manufacturer.
For more information, write Ben-
jamin Moore & Co., 51 Chestnut
Ridge Rd., Montvale, 'NJ 07645.

Aluminum Wiring

I have a home with aluminum wiring.
Am ] endangering myself and my
family by hooking up copper outlets to

JOURNAL

G It
Back ether
® Taking things apart is easy.

Putting things back together
the right way is where repairs

APPLIANCE
CARE TIP

can get a little tricky. Here are

a few tips 1o help you find your way back.

A Polarold camera can provide a photographic record of parts before they
are disassembled. Although these cameras will not shoot a clear picture of
small parts, they work well on large parts and assemblies. They are also
handy in repairs involving wires with numerous colors.

Using a Polaroid in a repair requires that you do several things. Use it only
if there is good Iighlandmlywh&myuumnmciww It's good repair

practice to use a shop

vacuum to remove dust
and lint from inside appli-
ances before beginning a
repair, but it's crucial i
you hope to provide a
photographic reference. |.
As with shooting any
kind of photograph, you
must steady the camera.
Don't try 1o photograph a
part while holding back
a bunch of wires. Finally, |
what you can’'t record
with a photo, you should
sketch.

—A.B.
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these wires? If so, how can I remedy
the situation and safely connect to the
aluminum wires? TOM EARAFFA

FOLDEN, CO

Between 1965 and 1973, aluminum
wiring was used to install electrical
b circuits in about 1.5 million
homes. Subseguent fires in some of
those homes were found to be caused
by a faulty aluminum wire connec-
tion at an outlet. As a result, the
LS. Consumer Product Safety Com-
mission (CPSC) had research con-
ducted that showed that homes us-
ing aluminum wires manufoctured
before 1972 are 56 times more likely
ta have one or more electrical con-
nections reach “fire hazard condi-

® A pressure-balancing valve can
reduce the likelihood of baing scald-
ed in the shower. The valve is some-
times called an anti-scald valve and
is a single-handle type that replaces
the standard mixing valve. The
benefits of a pressure-balancing
valve become apparent once you
know how scalding in a shower oc-
curs. A standard mixing valve simply
mixes hot and cold water. When
someone elsewhere in the house

B2 D0 6 0 o Pressure-Batancing vave

flushes a toilet, it decreases the
amount of cold water entering the
mixing valve. This resulls in a blast
of hot water on the person shower-
ing. A pressure-balancing valve
senses the drop in cold water pres-
sure and compensales by decreas-
ing the amount of hot water flowing
through the valve. Also, as an added
safety precaution, your waler heater
temperature should be sel no higher
than 120" F —A.B.

tions” than homes wired with copper.
The solution to this problem is to
f:gfﬂﬂ" a length of copper wire to
end of the aluminum wire, and
then make the connection with the
outlet, switch or other device using
the copper wire. Initially, electri-
cians made these connections using
a twist-on pressure device called a
wire connector. But wire connectors
are no longer recommended because
a substantial number of them over-
heated in laboratory tests.

The method for repairing the alu-
minum wire fire hazard, as recom-
mended by the CPSC and Under-
writers' Laboratories, is to make the
pigtail connection using the Co-
palum crimp method, developed by
Amp Inc,, P.O. Box 3608, Harris-
burg, PA 17105; (800) 622-6752.
This repair uses a crimped connec-
tor. The connection is covered with
heat-shrink insulation.

For more information on repair-
tng aluminum wiring, write to the
U.S. Consumer Product Safety Com-
mission, Washington, DC 20207,
Ask for pamphlet No. 516, ™

st auk Mv.r-frmn about if, Send your question fo

Homeowners Cf Mechanies, 224 W.

5Ttk 51, New I"'ur.t Y 10019 Whle letters
be mﬂ'ud

mdu.ui.m.l!'
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HOME IMPROVEMENT

How To
Build A
Retaining Wall

Clever new concrete
blocks make it easy.

BY STEVEN WILLSON,
Home Improverment Editor
PM lllustrations by

George Retseck

® Retaining walls are a real staple of
the lan business. Not only can
they solve a wealth of erosion prob-
lems but they can also lend a lot of
character to otherwise uninspired
grounds. And a decent, serviceable
wall can be made out of a wide range
of different materials to suit just
about anyone’s personal taste. We've
all seen our share of concrete, con-
crete block, brick, stone, log and even
railroad-tie walls. And many of these
still look wonderful after years of
great service, But, unfortunately,
many of them don't look so wonderful,
In fact, it can seem that for every wall
you see in good condition, you've seen
at least two that are failing, Some
are cracked, some are crumbling and
some are leaning so far they seem to
defy gravity.

ne of the biggest troubles with
traditional retaining walls is that
they are difficult to build well, espe-
cially for the inexperienced worker,
It's relatively easy to erect a wall
that looks good when you're done, But
it's quite another to have the same
wall look pood in three months and
still another for it to look good after
a cold, hard winter.

A better idea

The construction difficulties normally
associated with retaining walls have
all but disappesred with the invention
of today’s simple interlocking block
systems. Several are on the market
and each has a slightly different
method of interlocking and a some-
what different palette of colors. (We
used the Aztech Wall System de-
signed by Block Systems Ine., St.
Paul, Minnesota.) But their similari-
ties far outnumber their differences.
All are made of cast concrete with a
single block weighing about 20 to 30
pounds, All are designed to be laid up
dry, so no mortar and no mortaring

These stacking blocks are relatively small, measuring only 5§ x 7% x 12 In., and are de-

signed to be lald up dry. The finished wall functions as a whole because each block has a
retaining lip on the bottom edge that prevents it from moving.

skills are necessary. And finally, be-
cause the blocks aren't joined togeth-
er with mortar or by other means, hy-
drostatic pressure cannot build up
behind the wall because the water
simply seepe through the cracks be-
tween the blocks.

All these advantages wouldn't be
worth much if the blocks were ugly.
But they aren’t. The exposed sides of
the blocks are heavily textured, which
iz the result of the block being cast
and then broken at the factory. The
irregularity this causes lends an au-
thentic stonelike appearance to the
wall when it is finished. Is it authentic
enough for everyone? Who knows,
But one way to find out if you like it is
to visit & masonry supply yard where
various blocks are on display. And
don't be satisfied with just looking at
an individual block. It's much better

to see a whole wall. If the supply
house doesn't have the blocks on 59—
play, ask for some locations where
they know the blocks have been in-
stalled and take a ride by to see if you
like the results,

Like many things that are a better
idea, the manufacturers aren't giving
these blocks away. Prices vary, but
we paid about $1.75 per block for our
job and that included a good discount
for buying in volume. If you want to
build a small wall of only 100 blocks
or less, expect to pay at least $2 a
bloek, delivered.

Getting started

Onee yvou've determined exaetly
where you want your wall, lay out the
loeation with a mason's string. This
string will not only serve to keep your
excavation straight but it will also



supply you with a reference point to
check each block and each course to
make sure it is level.

Drive a stake at each end of the
wall location (Fig. 1) and hang a
line between both stakes (Fig. 2).
This line should be about 4 to 6 in.
away from the finished face of the
wall. These extra inches provide room
for digging without disturbing your
reference line,

e R -

1 Begin by locating the best position for
the wall, then drive a stake at each end to

firmly support some mason'’s string.

If your new retaining wall is to be
perpendicular to a foundation wall,
like ours is, then you should check
the line for square before proceeding.
One of the best ways to do this is
by simply placing a framing square
against the wall and the string
(Fig. 3). Adjust the string as neces-

s Fub .
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2 Tie mason's string around one stake and
then stretch It out and loop It over the oth-
er stake. Pull the string tight and knot It.
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sary to achieve a square location.

You also have to check the line for
level, Hang a lightweight line level on
the string near the middle of the span
and check the reading (Fig. 4). Re-
member, for the line level to be as ac-
curate as possible, you should have
the line pulled very tight.

Onee you're satisfied that the line is
square and level, proceed with the ex-

cular to the foundation wall, check the
string for square using a framing square.

cavation. If yvour wall is going to be
relatively short (no more than 24 in.
high), then yvou have to install only
one course of block below the finished
grade to prevent the wall from mov-
ing out over its lifetime. But if you

& Hook a line level onto the string at the
middle of the line and check for level.
Make any adjustments before proceeding.

want to go higher, like we did, then
plan on burying two courses below
grade for increased stability, Because
our blocks were 5 in. thick and we
wanted to put 4 in. of gravel in the
trench before we installed any blocks,

5 Begin by breaking the soll with a pick.
Stand on the same side of the string as the
pick to avoid hitting the string.

we had to make our trench 14 in.
deep. Using this method, a lower wall
would require a 9-in.-deep excavation.
Keep in mind that most of these
block systems stipulate a height limit
between 36 and 48 in. You can use
these blocks for higher walls, but such
walls must be designed by an engi-
neer and require extensive reinforce-
ment, which defeats much of the pur-
pose of using them in the first place.

TE NG

soll Is loose, remove It with a
shovel. Throw the soll on the uphill side of
the trench to reduce backfilling work later.

Excavation

Digging a trench—especially a long
one—with a pick and a shovel is just
about no one's idea of a good time.
They say it builds character, but the
people saying that aren't usually the
ones who are doing the digging. Still,
it must be done and if it's done with

7 Periodically check the progress of your
excavation by holding a tape on the bot-
tom of the trench and against the string.

some care, everything that comes lat-
er will work out easier.

Begin with a pick (Fig. 5), making
sure to avoid hitting the reference line
while you work. Continue loosening
the soil for several feet and then re-
move the soil with a shovel (Fig. 6).
Throw the excess soil on the uphill
side of the string to make the back-
filling process easier later.



8 Remove soll to a depth of 14 In. Then
rake the bottom of the trench reasonably
flat and add a 4-in. layer of crushed stone.

Continue removing soil and check
your progress regularly with a tape
measure held at the bottom of the
trench and against the reference
line (Fig. 7). When you are satisfied
with the depth of the entire trench,

9 Firmly tamp the crushed stone along the
bottom of the trench. Use a tamper or a
simple plece of plywood nalled to a 2 x 4.

smooth out the surface so it's fairly
uniform and then cover the bottom
with gravel or erushed stone (Fig. 8).
We added about 4 in. of stone and
tamped it firmly in place (Fig. 9)
to give a nice firm base that is still

10 Begin the first course by placing a full
block in the trench. Rock the block back
and forth until it's seated fArmiy.
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very porous. This allows any water
to drain away easily.

You ean also use sand for the base,
which many people prefer because it
makes leveling the first course of
blocks easier. In areas where water
drainage isn't an issue, a sand base
is actually a better idea.

Once the trench is prepared for
the blocks, make sure to check your
reference string for square and level
one more time, [t's extremely im-
portant that this line be accurate
and stable.

11 Using a torpedo level, check the block
for level in both directions. Add or remove
stone from under the block untll it's level.

a2k

12 Once the first block Is properly In-
stalled, use a framing square to establish
how far it rests below the reference line.

Laying the blocks

The ﬂmgt course of blocks is by far the
most important and laying it takes the
most time. A little patience will go a
long way because once the first course
is firmly seated in the base, the other
courses will practically fly up.

Begin by placing the first block into
the gravel or stone. Rock it back and
forth until it feels firmly seated (Fig.
10}, then check it for level in both di-
rections (Fig. 11). This may take
awhile to level in place because, at
first, removing or adding stone under-
neath will geem pretty awkward, But
eventually it w:]lpstm't moving along.

Once the first block is in place, put
a framing square on top of the block

and slide it over till the other leg
hits the string (Fig. 12). By reading
this leg of the square, you can es-
tablish the depth of the block relative
to the string and then make sure

13 Lower the second block alongside the
first and make sure the two align precisely.
Then level the second In place.

that all ensuing base blocks are in-
stalled to the same depth.

Lower the second block into place
and push it against the first (Fig. 13).
Align both back edges, and then
check for level and for depth. When
satisfied, continue on with the other
blocks. It's a good idea to level the
entire course, every three or four
blocks, with a 4-ft. level (Fig. 14). This
will tend to average out any minor dif-
ferences in level between the blocks.
Remember it makes more sense to
undertake minor adjustments at this
point than to let a slightly misaligned
block go uncorrected. If a block rocks
slightly on the first course, every
course above it will rock, too.

Cutting the blocks

To make the block joints staggered,
start the second course with a half
block. First, measure and mark the

14 Repeat the same Installation process
for the third block, and check your prog-
ress across all three using a 4-ft. level.
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all four sides using a soft-lead pencil.

centerline of the block on all four
surfaces (Fig. 15). Then draw center-
lines between these marks using
a straightedge and a soft-lead pen-
cil (Fig. 16).

Onee all the lines are drawn on the

block, score each with a mason's
chisel and a mechanics hammer (Fig.
17) or a ball-peen hammer. Re-
member to always wear eye protec-
tion when cutting these blocks be-
cause the concrete chips can fly

© RN m
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17 using a mechanlcs hammer and ma-

son's chisel, score all the cutlines. Then
break the block In half with a single blow.

JOURNAL

in totally unpredictable directions.

With all four edges scored, simply
strike the bloek along the scored
line and it should break. The process
does take a little practice, and along
the way you can end up ruining quite
a few blocks before you finally get
the hang of it. But eventually, the
cutting goes quickly.

Once the half block is cut, slide it
in place, making sure that the bottom
retaining lip bears fully on the upper

o

ezl

-

sure Its lip bears fully against the beveled
edge of the block below.

beveled edge of the blocks in the
first course. Then continue adding
the remaining blocks to the second
course (Fig. 18).

Finishing up

With all the blocks in place, backfill
the trench, both in front of the
blocks and behind them, with more
gravel or stone (Fig. 19). Tamp the
fill firmly in place (Fig. 20), and then
add some topsoil to the front of the
wall g0 the grass will grow. Also
fill behind the wall, preferably with
soil that has a lot of stone or gravel
in it. The more stone and gravel, the

I e e

19 Once blocks are Installed, lock the first
two courses In place by filling the trench In
front and back with crushed stone.

better your drainage and the less
likely that the drainage spaces be-
tween the blocks will clog,

On this job we just built a couple of
straight walls to solve an erosion
problem. But if you need to make an

20 Firmly tamp the crushed stone In place
and cover [t with topsoll. Then add backfill
behind the wall, tamping as you go.

outside corner in your wall, the
process is gimple (Fig, 21), Just make
sure to stagger the corner blocks
in each course, ™




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.

"Now [ get a good night's sleep
without gelting up every fwo
hours to urinate.”

I previously encountered
discomforts such as bladder
wrgency. These problems are

Our customers have said
Prostsafe helps to:

Halt the endless trips to the
bathroom during the night!

Stop that burning sensation
during or after urination!

Prevent uncontrollable
wetting!

Improve bladder control!
Empty bladder completely!

Sustain erections and
enhance virility!

Please a concerned wife!

The most modern application of
these healthy ingredients is found
in Prostsafe from Whitewing Labs.
Prostsafe is the nutritional "tool kit"
for men with prostate problems,
and those who wish to prevent
them. It is a mixture of zinc,

serenoa serrulata, ginseng, certain
amino acids, bee pollen and
vitamins A, B-6 and E. Working
as a team, these ingredients have
been scientifically proven to shrink
a swollen prostate.

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

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

The reasons why men over 40 use Prostsafe are clear.

If you are looking for relief, order Prostsafe today.

Whitewing Labs, Dept 115

—g*’- C. ”“;;’ now c"'"i’fm;‘.*;ﬂfgm i 17939 Chatsworth St., Suite 408, Granada Hills, CA 91344
” Hn:.lmd MI | d PS1 1 month supply of Prostsafe only $34.95 plus $4.50 S&H|
”‘”.""-"r‘ I:m.f.'_amm"f:w " ' : | U P52 2 month supply only $59.95 (Save $9.95) plus $4.50 S&H|
g "ﬁh‘: il [This Is a litle personal but, | () ps6 6 month supply only $119.95 (Save $89.75) plus $4.50 S&H]
ity TR RN | Sk e S CA res. add 8.25% & AZ res. add 5.50%
Chﬁ:ﬂ OH IWsanastercafﬂ # Exp. date |

"I empty my bladder and have ' Name

a good stream of urine with "...and in the sex depariment, Address I
no strain.™ my wife thanks von ™ | I
~ Mr 5] Hymel - Mr. G, Sawin | City State Zip I
Houma, LA Lynwwood, WA !. Giealt 1-500“950_3030 Dept. 115 |



WOODWORKING

Power Miter Saw

How to turn your portable circular saw
tnto a fast, accurate mutering macline,

[EXT AND PHOTOS BY ROSARI

Caontnbuting Eclitor

® Framing crews have them. Finish
carpenters have them. You'll find one
in nearly every professional wood-
working shop, and even the well-
equipped do-it-yourselfer has one for
weekend projects. The tool is a power
miter saw—a hybrid that combines
the consistency and accuracy of a
good miterbox with the power and
speed of a circular saw.

These tools don't come cheap,
though. And if you consider that buy-
ing one duplicates the motor, housing
and blade of the circular zaw you al-
ready own, it's easy to think twice be-
fore getting out the checkbook.

However, you can build your own
power miter saw out of plywood and
some easy-to-find hardware. Our de-
sign cuts 45" to the left and right, and

has stops at the most common cutting
angles. We based our power miter
saw on the Porter-Cable model 368-1,
8Y4-in. circular saw. This provides a
cutting eapacity of 1% x 64 in. at 90°.
If you have a different saw, cutting ca-
pacity may vary and you might have
to modify some construction details.
Unlike commercial power miter
saws that are spring loaded to keep
the power head in the raised position,
the circular saw in our version rests
on the base. In operation, you simply
lift the saw, insert the workpiece and
then lower the saw to make the cut.
The blade-guard lever is lashed to the
rear of the base. In this way, the blade
guard retractz for the cut in the low
osition and returns to cover the
lade when the saw is raised.

The Plvoting Platform
Begin by cutting two pieces of ply-
wood to 17 x 24 in. for the base and
turntable support. Cut another piece
to 18% x 24 in. for the turntable top.
Lay out the pivot centers on all three
pieces. Place pivot points 8% in. from
the back edge on the base and
turntable support, and position the
turntable top pivot point 7 in. from the
back edge. Center all pivot points
from side to side,

Mark centerlines at 90" and 45° on
all the pieces (Photo 1). These lines
will help to orient the pieces later on.
Use a beam compass to draw the
eircular outlines. Then lay out the
turntable arm (Photo 2).

It's best to cut the circular shapes
on a bandsaw with a eircle-cutting jig.



Bore %e-in. holes at the pivot centers
for the circle-jig pivot pin. Then, bore
a Y-in, access hole centered at the in-
tersection of the turntable circle and
the arm layout lines as shown in the
Turntable Detail in the drawing (right).

Make the two straight cuts up to
the circle to define the arm. Position
the el on the bandsaw cirele jig so
the blade is in the ¥%-in. access hole.
Then make the stopped circular cut
from the access hole to the opposite
straight cut of the arm. When the cut
is finished, plug the access hole with a
Yi-in. dowel and trim flush.

Then, cut the full circle to produce
the turntable support. Don't discard
the cutoffs from the turntable support
and turntable—you'll use these to
make adjoining members (Photo 3).

Insert a snug-fitting nail through
the pivot holes in the turntable mem-
bers, align their centerlines and drive
in a few nails to keep the parts from
shifting (Photo 4). Then, bore screw-
holes from the bottom face of the
turntable support for joining the
pieces and temporarily install a few
screws (Photo 5). Bore the Ye-in.-dia.
blind hole for the pivot pin from the
bottom of the turntable support. Also,
bore the eorresponding blind hole in
the base.

Separate the two turntable pieces
and make the setback cuts for the alu-
minum ring as indicated in the Base
And Turntable Support Detail. Cut
the aluminum bar to 44 in. and bore
screwholes at each end for %-in. No. 6
serews. Butt one end of the aluminum
bar in one of the setback cuts and
make sure the bottom of the alu-
minum is flush with the bottom of the
turntable support. Then, bore a screw
pilot hole into the plywood edge.

Apply contact cement to the wood
and the aluminum. Screw the first end
into the setback cut and gradually
bend the aluminum around the turn-
table base (Photo 6). When the bend is
complete, bore a pilot hole for the sec-
ond screw and secure the free end.
Because nominal %-in. plywood is
glightly less than % in., file the bar
flugh with the wood surface in the
sethack-cut area (Photo 7).

Usze the cutoffs from the turntable
base and turntable to make the re-
tainers and spacers that fit up against
each side of the two cireular turntable
components,

Next, cut eurved clearance grooves
in the hottom of the two retainers (C2,
1) und the turntable arm to matech

the projecting aluminum bar, Use a
router with a template guide bushing
and a 's-in, straight bit or veining bit

1 Use a triangle to mark the 45" and 90° X Lay out the circular pleces and mark the
centeriines on the tumtable pleces. arm outline on the top tumtable plece.
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B cCut circular pleces with a bandsaw or
sabre saw and cirde-cutting Jig.
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S Fasten turntable pleces with screws
driven from bottom of mwimtable support.
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& Screw end of aluminum strip In setback

area. Apply contact cement and wrap strip
around disc. Then screw free end.

to make the eut. Guide the router
against a template made from Y%-in.-
thick plywood (Photo 8).

To make the 1%s-in.-thick saw base
support bloek (D), laminate two
pieces of nominal %-in. plywood (actu-
ally %42 in.) with a %-in.-thick piece in
between, Cut the saw support block
as shown and bore the hole for the

7 Width of aluminum strip Is slightly
greater than plywood thickness. Use a file
to trim fush to surface In setback areas.

post-handle bolt. Secure the support
to the turntable arm with 1%-in, No, 8
serews and install the handle. Re-
assemble the turntable members, in-
sert the pivot pin and place the as-
sembly on the base. Install a plug (M)
in each retainer as shown. The plugs
accept serews that act as adjustable
stopa for the 45° settings. Then se-

and veining bit to cut strip clearance
grooves in retainer pleces and turntable.

cure the spacer and retainer blocks.

Cut the turntable lock slightly
oversize, then glue two “-in.-thick

at each end as shown, Finish

shaping the lock and bore the holes
for the serew and the knob baolt.

Sand all the pieces with 220-grit
sandpaper and apply two coats of a
satin varnish or polyurethane finish,

Attaching The Saw
The hinge that joins the saw to the
saw mounting block must be free of
lay. To attach the hinge to the circu-
ar saw base, first remove the base
from the saw. Then, mark the hi
hole positions and bore and tap holes
in the base for the 6-32 x ¥%-in. screws.
Resecure the saw's base and attach
the hinge to the base. If your saw base
is too thin for tupping, use nuts, wash-
ers and bolts.

Laminate the saw mounting block
support (F) as you did when making
the saw base support block to achieve
the 1%s-in. thickness. Then, make the
hardwood saw mounting block (E)
and attach it to the support block with
screws as shown. Bore and counter-
gink holes for attaching the assembly
to the turntable. Don't bore the pilot
holes in the turntable vet.

For the miter saw to function prop-
erly, two conditions must be met.
First, the center of the blade must be
aligned with the centerline of the
pivot. Second, when the blade is fully
extended and the saw mounted, the
intersection between the fence-side
periphery of the blade and the turn-
table surface must be at the center
of the pivot.

To align the saw, laminate a 1%s-
in.-thick gauging block and cut it
equal in width to the distance between
the blade and the edge of the base.
With the saw hlade fully extended,
hald the pauging block against the
blude and position it so the bottom
fromt corner aligns with the periphery
of the blade. Then use a peneil to

mark the block position on the top of
the saw base (Photo 9).

Draw a line on the turntable par-
allel to the pivot centerline (see Turn-
table Detail), spaced to the right a
distance equal to the width of the
gaonging block plus one-half the blade
thickness

Complétely retract the saw blade.
Position the gauging block on the off-

9 with saw blade extended, align cormer
of 1%e-In.-thick gauge block with blade
edge. Then. mark block position on base.

set line drawn on the turntable, with
its end aligned with the horizontal
pivot centerline as shown in the
Turntable Detail. Place the saw on the
gauging block, and adjust the saw’s
position so the mark on the base is
aligned with the pivot-center end of
thehlnnknndﬂ}egaueedgeisnﬁgned
with the edge of the block.

Without shifting the saw, position

10 After placing saw and gauge block on
tumtable centerlines, tape free leaf of hinge
to saw support. Remove hinge from saw.,

11 Afer securing hinge to saw mounting
bilock, refasten it to saw base. Angled mount-

Ing block provides workplece clearance.

12 Secure mounting block and check that
blade I3 square to centerline. Butt fence

against square and install.



the saw mounting bloek to butt
against the free leaf of the hinge.
Onee it's in place, tape the leaf to the
block (Photo 10).

Remove the hinge from the saw
and mark the serew centers on the
mounting block. Bore pilot holes and
attach the hinge first to the block,
then to the saw base (Photo 11),

Position the saw and mounting

JOURNAL

block using the gauging block for
alignment. Then mark the mounting-
block screw centers on the turntable
and attach the mounting block. Adjust
the blade for maximum depth of cut.
Tilt up the saw, turn it on, then lower
it to eut the kerf in the turntable.
Next, cut the hardwood fence to
gize as gshown and bore and eounter-
gink the screwholes. Temporarily tape

a drafting square to the turntable so
it's butted against the blade (Photo
12). Then, align the fence against the
square and secure it with screws.
Turn on the saw and lower it to make
the initial clearance cut in the fence.
Then, make a series of cuts between
the 45° left and 45° right miter posi-
tions to seoop away the blade elear-
ance recess in the fence.

Finishing Touches

Make the angle scale out of white
posterboard. Use a shopmade beam
compass and fine felt pen to mark an
8'4in.-radius accent line. Then, press
a razor knife into the beam at an 8%-
in. radius and cut the outer edge of
the scale (Photo 13). Shift the knife

for an 8'4¢-in. radius and cut the inner

.l-‘-_‘,. -;.
-

13 Use a shopmade beam compass to cut
the posterboard scale. Press a raror knife
into the beam and pivot to make cut.

1

15 For a professional look, add transfer
type at common miter settings. Then,
apply clear, self-adhesive plastic to scale.

17 Afrer eniarging detents with '4-in. bit,
enlarge click-stop block guide hole to
accept spring and 'A-in.-dia. steel ball.

edge. Cut the scale to fit between the
retainer blocks and secure it with con-
tact cement.

To mark the graduations, first
make an index guide block by cutting
one edge of a small piece of wood to
match the radius of the turntable
base. Trim an adjacent edge so it ex-
tends geometrically to the pivot cen-

|- 4
14 Tape protractor to fence. Mark on pa-
per shows tumtable angle. Align marks on
scale with Index scribed on aluminum.

guide drlll in starting detents. Place a
detent at common miter settings.

18 Tie string from screweye to guard
lever. Adjust It so blade guard retracts
properly as the saw Is lowered.

ter. Place a protractor on the turn-
table and tape it to the fence so it's
centered on the pivot centerline, Slide
a piece of paper under the protractor
and tape it to the turntable. With the
turntable at the 0° position, make an
index mark on the paper at the 90°
mark on the protractor. Then, use a
knife to seribe the right and left miter
index lines on the aluminum ring as
shown on the Base And Turntable
Support Detail.

otate the turntable counterclock-
wise until the index mark on the pa-
per aligns with the 45" mark on the
protractor. Then, line up the edge of
the index guide block with the index
mark on the aluminum ring and mark
a line on the posterboard scale with a
felt pen. Finish the scale by rotating
the turntable in 1° increments an
transferring each position to the scale
(Photo 14). Then, repeat the process
on the opposite side of the seale. Use
transfer type to define the 0°, 15°,
22%°, 30" and 45" positions on both
gides of the scale (Photo 15).

Cut the elick-stop block to size and
trim one edge to match the turntable-
base radius when the block is posi-
tioned 9% in. from the base left edge
(see Detail 4), With the block in posi-
tion, mark the spring-hole axis so it
extends to the pivot center as shown.
Then, bore a '4-in.-dia. hole through
the block on this axis. If pogsible, use
a drill press for accuracy.

Secure the block to the base. Use
the '4-in. hole to guide your drill in
starting the detents in the aluminum
at the standard miter positions (Photo
16). Then, remove the block and use a
Y4-in, bit in a handheld drill to enlarge
the detents slightly. Bore the %-in.-
dia. spring hole in the elick-stop block
as shown. Reinstall the block with the
spring and Y-in.-dia. ball in place
(Photo 17).

Finally, install a screweye in the
top of the saw mounting block, in line
with the saw's blade-guard lever.
Then, secure the lever to the eye with
a stout cord and check that the guard
retracts properly as the saw is low-
ered (Photo 18). Finally, install the
turntable lock and knob. 2]
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NEW PRODUCTS

Growing Season

Great new gardening products.
BY ROY BERENDSOHN, Assistant Home Improvement Editor

Oon A Rull

MulehPlus is wood muleh on a roll. It consists of recyeled wood fibers bonded to
a4 polypropylene plastic weed-inhibitor mat. The product is available in two
rolls: 40 in. wide = 9 ft. long ($10) or 40 in. = 25 ft. ($23). To position plants on
the sheet, use a pair of scissors to cut out a flap so you can put the plant in the
so0il below. The product allows air and water to enter while inhibiting weed
growth, according to its manufacturer. The mat is available with bark chips,
cedar or pine chips. The rolls are sold at lawn-and-garden centers, home cen-
ters and through gardening catalogs. For more information, write Conwed
Fibers, P.O. Box 357, Riverside, N.J 08075, or call (800) 366-1180.

Rugged Reel
We thought this wall-
mounted polyethylene
hose reel was worth a
mention because it's
more substantial than
most and provides a
slotted shelf for water-
ing tools. It takes 225 ft. §
of “-in.-dia. hose or 300
ft. of “-in.-dia. hose. The
reel comes with the
necessary hardware to
mount it to wood siding
antd aslso features a %
in-dia. leader hose with
a fuick-connect ftting, 3 T
IIu reel costs about $40 at home centers ,tnlrl d:aq:nu.m ALOrPs. “nte quma«l
Corp., 701 M. Kirk Hd., Batavia, 1L 60510, or call (300) 846-2345,

Wide Range

This sprinkler waters in a square
pattern from 36 sq. ft. to 2500 sq. ft.
and is designed to evenly distribute
the water throughout the pattern.
That way, vou don't have to over-
water the outside of the pattern to get
adequate water at its center. The
gprinkler's drive mechanism is en-
closed for durability, and it makes it
safer to use around playing kids. Also,
the drive mechanism's durability is
inereased because it is water lubri-
cated, says the manufacturer. It costs
ahout $32 at hardware stores, home
centers and lawn-and-garden centers.
Write Rain Bird, 7590 Britannia
Court, San DIEPII.. CA 92173

standing Room Only

Suppose your outdoor storage space
is limited and you have just a handful
of garden tools and 4 garbage can that

you want to keep oot of the weather.

You probably don't need or want a
full-blown garden shed, but maybe
this plastic snap-together shed is
right for vou. It measures about 32 in,
deep x 52 in. wide = 77 in. tall and has
# cover that is curved downward to

shed water, 1ts other worthwhile fea-

tures are lockable doors and molded
grooves to accept shelves. It costs
about 3300 to $325 and can be assem-
bled without teols. It's sold at hard-
ware stores and home centers. For
more information, write Rubbermaid,
1147 Akron Rd,, Wooster, OH 44691.



Standing Tall

Compared to other tall fescue varie-
ties, Mirage requires fewer mowings
to keep looking neat, says Scotts. The
grass is a low-growing dwarf tall fes-
cue that is supposed to grow well in
most areas of the United States. The
seed produces a dark green and fine-

blade leaf that is hardy enough to
handle a variety of soils. A 3-pound
bag (about §10) can overseed about

1300 sq. ft. It's sold at lawn-and-
garden centers, hardware stores and
home centers. Write The Seotts Co.,
1411 Seottslawn Rd., Marysville, OH
43041, or call (800) 543-8873.

April Showers

Here are two inexpensive
ways to get yvour feet wet
in small-seale irrigation: a
micro-sprinkler kit designed
to water 1000 sq. ft. of space
and a drip-irrigation kit to
handle 200 sq. ft. The sprin-
kler kit costz about $30 and
the drip irrigation kit, about
$20. Both kits use plastic Lt
components, so the parts 558
resist corrosion from water B
or gardening chemicals, The [EESaa
kits are designed to save a
substantial amount of water [
compared to using a hose or JE-
other methods. The drip =
irrigator, for instance, is
designed to save up to 60% gy
of the water other methods §§
would require. The kits ac- §
complizh this by delivering a
precise amount of water and Py,
reducing runoff and excess
evaparation. Both kits have
50 ft. of Y-in.-dia. polyethyl-
ene tubing and a variety of
fittings like hose couplings
and goof plugs. The drip irri- g8
gator kit has 22 drippers and 35§
50 ft. of Yi-in.-dia. tubing. RS
The micro-sprinkler kit has §
26 sprinkler heads that - . '

spray water in full and partial cirele patterns. The klt.ﬁ are snld at lawn-and-
garden centers and home centers. For more information, write DIG Corp., 130
Bosstick Blvd., San Marcos, CA 92069, or call (800) 322-9146.

. 'iu__,fm SHINE #

For Peat’s Sake
More than one container
4 plant has bitten the dust
s = because its owner forgot to
water it for a couple of
'8 days. Now Sunshine Water
i Saver Potting Mix ean help
bring a plant
through a brief
. dry spell. It con-
sists of Canadian
sphagnum peat
and water-holding
polymer granules.
| The mix has a cell

structure that al-
lows air to get to
the plant's roots,
the manufacturer
says. It's sold in
B-, 25- and B80-
' quart packages
(%3, 36 and $9) at
lawn-and-garden centers,
B hardware stores and home
centers, Write Attn: Mar-
keting Dept., Sun Gro Hor-
ticulture, 110-110th Ave.
N.E., Bellevue, WA 98004,

Tough Customer

Think of this utility cart as a wheel-
barrow on steroids. Its manufacturer
says its 10-cu.-ft. tray can hold up to
500 pounds. Where a conventional
wheelbarrow uses a single front tire,

this cart has two 2-ply 16-in.-dia.
pneumatic tires mounted on a solid-
steel axle. The polyethylene tray is se-
cured to hardwood handles with steel
straps. It costs about $240 at hard-
ware stores, home centers and farm
stores. Write Ames, P.O. Box 1774,
Parkersburg, WV 26102



Take A Seat

The Grazs Hopper iz 4 combination
plastic seat and toolbox that rolls on
T-in.-dia. wheels, To get at the 6-in.-
deep storage compartment, you just
flip the seat back. To earry it, just
grah the molded-in handle on the end
and take it—it weighs about 6 pounds.
The Grass Hopper costs ahout $20 to
325 at hardware stores and home
centers, Write Step2 Corp., 10010
Aurora-Hudson Rd., P.O. Box 2412,
Streetshoro, OH 44241.

Pump-Free
Spraying

To pressurize this
sprayer, connect a
garden hose to
the tank fitting.
As the tank fills,
it is pressurized.
The eonnection be-
tween the pump
and fitting is made
with a eoupling
that threads to a
hose, The coupling
comes with the
sprayer. A 2.5-
gallon PumpLess
sprayer rosts
about $28 at hard-
ware stores, lawn-
and-garden cen-
ters and home cen-
ters. Write Dept,
M, H.ID. Hudson
Mfg. Co., 500 N.
Michigpan Ave.,
Chicago, 1L 60611,
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Good Bugs
Along the lines of fighting fire with fire, Sudbury beneficial nematodes are tiny
parasitic insects that don't harm crops or grass but seck and destroy the larvae
and pupae of ground-dwelling, crop-destroying insects. A nematode enters the
body of a larva or pupa then releases bacteria that kill the creature. The nema-
todes reproduce using the creature’s body for as long as it provides a suitable
environment. When the host's body no longer is suitable, the nematodes move
on to find another host. The nematodes will not harm people or beneficial gar-
den insects, like ladybugs, the manufacturer says. There are three types of
nematode treatment: one for gardens and orchards, one for lawns and one for
controlling fleas. The produet
comes in granule form and is
mixed with water and applied
with a watering can, hose-end
SPrayer or pump sprayer.
With adequate soil moisture,
a treatment lasts about four
weeks, and a container (§15)
treats 3200 sq. ft. The product
is sold at lawn-and-garden
centers. Write Sudbury Con-
sumer Products, P.O. Box

34820, Phoenix, AZ 85067. D —
'__j____ﬂ——_-!r_ﬁf—-" From The North
e "——-—-Ir This Seandinavian-design greenhouse

| measures 1% {t. deep x 3 ft. wide = 5 ft.
| high, and is designed to be affordable
(3200 to $260) and durable. It's made of
aluminum channels and ribbed polycar-
——t bonate panels. It features one sliding
_ door and a fixed panel. The shelves are
- | optional. The door rides on grooved

o plastic guides that run on a U-shaped
channel. This way, the door ecan slide
1 freely despite debris that falls into
the door channel. The ends of the door
channel are open, so it can be hosed
clean. The Juliana greenhouse is sold
3 at home centers, lawn-and-garden

g centers and through gardening cata-
logs. Write GardenStyles, 275 Market
St., Suite 521, Minneapolis, MN 55405,
or eall (800) 576-5618,

High-Tech Hose

Aquapore says its sprinkler hose is durable because it is made from a tough
mixture of pul;reth;rrene and recycled tires. These materials are blended with
an ultraviolet inhibitor so the hose resists the damaging effeets of sunlight. Its
manufacturer says it is far more crack resistant than vinyl sprinkler hose. An-
other neat feature: Its holes are drilled with laser beams. The process ensures
a precisely formed hole that helps the hose pro-
duce a uniform mist over its length. It is sold
in 25- aned H0-ft. lengths, for about $10 and
5156 at lawn-and-garden stores, home
centers and hardware stores. Write

Aquapore Moisture Systems, 610 5.
" Kith Ave., Phoenix, AZ B5043.
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Rolling Lawns

The idea behind this product is this: roll up your sleeves and unroll a nice lawn.
It consists of grass seed bound to a biodegradable mat made from wood chips
and kenaf, 4 hemp-like plant. To use it, till the ground as you would for seeding,
cut the mat to fit the area and keep it moist. The mat protects the seed from
birds and erosion. According to the manufacturer, in most areas of the United
States, the product will produce grass in five to 20 days. The rolls come in
25-8q.-ft., 50-gq.-ft. and 80-8q.-ft. sizes (about $10, §15 and $20 respectively). It's
sold at hardware stores, lawn-and-garden centers and home centers. Write

Advance Seed Co., P.0O. Box 488, Fulton, KY 42041, or call (800) 626-3392.
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Iron Workhorse
We tried this mattock and tiller and
found it's useful around the garden
and durable enough to stand up to
rocks without damage. The tool has a
16-in. handle and weighs about 2
unds, so it ean be swung with one
and like a hammer. [ts mattock blade
is about 2 in. wide x 2% in. long, and
its tines are 4% in. long, making either
end of the tool long enough for light
groundbreaking in a flowerbed. The
tool's head is held to the hickory han-
dle with a rectangular tapered eye, so
the handle does not have to be wedged
to hold the head. It costs about $12,
and is part of a line of lightweight duc-
: tile iron landscaping tools sold at
il hardware stores and home centers.
Write V&B Manufacturing Co., P.O.
Box 268, Walnut Ridge, AR 72476,

Lawn Food

Tora's organie fertilizers
are designed for lawns in a
range of conditions, from
those that take a beating
from foot traffie and high-
stress seasonal

changes

Lo ones 1n

gentle climates and
situations. For example,
the Intensive Care formula
gives the graszs a high dose
of potassium. According to
Toro, this improves water
flow through the grass

blade, making it stiffer and
better able to stand up to
drought and foot traffic.
The Premium Care formula
provides a substantial dose
of nitrogen while adding
materials to slow down
its release, en-
suring a sustain-
ahle green color
throughout the
season and pre-
venting leaching
into groundwa-
ter. Toro says
that the fertiliz-
ers are absolute-
ly safe to apply
because they are
made without an-
imal or recycled
municipal wastes,
The components
are similar to
those used in live-
stock feed, and
will not burn a lawn the
way incorrectly applied
synthetic fertilizers can. An
18.8-pound bag of either
product costs about 310 at
Toro dealers. Contaet: The
Toro News Center, 1401 W,
Thth St., Suite 420, Min-
neapolis, MN 55423,
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Down On The Farm

If your vard and garden work ig large scale, check out
the Carry-All Cart. It's proportioned to handle a large pile
of produce or haul a pair of rectangular garbage cans
standing side by side. [ts 300-pound capacity comes from
several heavy-duty features, such as a %-in.-dia. solid-
steel axle and 20-in.-dia. s=emi-pneumatic tires on ball-
bearing wheels. The cart costs about $100, and this in-
cludes the cost of the tool holder mounted on the cart’s
front. The cart is sold at farm supply stores, home centers
and lawn-and-garden centers. For more information, write
Agri-Fab, P.0. Box 500, Sullivan, 1L 61951,




Space-Age Gardening

Even though it looks like a ray gun,
the only thing this gun shoots is water,
Melnor says the spray gun is industrial grade be-
cause of its solid-brass nozzle and stem, stainless-steel
locking elip, plus heavy-duty internal seals, washers and
springs, Its body iz molded plastic for a more comfortable
grip and to better insulate your hand from the water tem-
perature, which usually is a factor only when spraying in eool
weather. Turn the spray gun’s nozzle to adjust the water
stream from a mist to a jet. It costz about 323 at hardware
stores and home centers. For more information, write Melnor
Ine., 1 Carol Place, Moonachie, NJ 07074.

NO FRILLS.
NO GIMMICKS, 7
JUST SOLID STEEL, 4
PROFESSIONAL
QUALITY!

Circle Around

TreeCircle is a 36-in.-dia. sheet of
polypropylene weed-control fabric
that is precut for ease of installation
around a tree trunk. Mark out the
areg around a tree and remove the
grass or other growth. Install the
TreeCirele around the tree, and
spread 3 to 4 in. of mulch on top of it.
If you want to install plants through
the fabrie, cut an X-shaped slit for
each plant and pull the plant through.

TreeCircle’s man-
ufacturer savs the
material is porous
enough to allow air
and water to pass,
vet it blocks weeds
from forming deep
roots. A package of
two ¢ 11 cles costs
about $2.50 at lawn-
and-ga den centers -
and home centers. Write Reema}r, T0
Old Hickory Blvd,, P.0O. Box 511, Old
Hickory, TN 37138,

No-Turn Composting

The manufacturer of this compost bin
says it works without aerating the pile
with a pitchfork. The key to the sys-
tem is the perforated air tubes that
you insert horizontally as the compost
is stacked. When the compost is
ready, unhook the pin connectors that
hold the bin wall closed and flex the
hin open to re-
veal a 14.8-cu.-
ft. bale of com-
post. The bin
is made of re-
eveled plastice,
and costs
about $100 at
lawn-and-gar-
den centers
and gardening
catalogs. Write
to Gardener
Equipment
Co., P.0O. Box
106, 167 Kindt
St., Juneau,
WI 53034, ™




CAR CLINIC

BY MIKE ALLEN,
Associate Automotive Editor

All Pumped Up
I bought a new car a year ago, for the
first time in 20 years. 1 took it to the
dealership for service last week and
wanted to remind the mechanic to he
sure to grease the suspension. Imag-
ine my surprise when he told me
there were no grease fittings any-
where on my car, and that no modern

car has grease fittings.
JOHN SCULLIMORE
BATON ROUGE, LA

Your mechanic is almost right,
John. There are a few vehicles
around with grease fittings—mostly
light trucks, but a few passenger
cars as well. Tie-rod e and ball
Joints nowadays are "lubed for life” at
the factory. Supposedly, the seals are
good enough to keep the dirt out and
the grease in for the life of the vehicle.
Maybe, maybe not. The inner con-
struction of tie-rod ends leaves some
room for a reservoir of grease—bhul
eventually even that will dry oul,
Some replacement parts have
grease fittings, even if the original
equipment did not. If you're really
of a mind to, you can drill and

tap the joints you have now and :

add grease fittings. This can be
done without removing the parts
from the car.

One other thing: I've found
that filling my grease gun with
high-quality synthetic wheel-bearing
grease lasts longer than using o
less expensive chassis grease. The
cartridges you can buy for most
grease guns have the less expensive
spread in them.,

If you immerse your vehicle in
water, fresh or salt, to ford streams
or launch a boat from a tratler, it's
important to grease the suspension
immediately to displace any water
that snuck in past the seals.

Well-Preserved

I read in a motorhome magazine
about a fuel stabilizer to pour into
the tank to prevent fuel breakdown
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and prevent gumming. Is there any
deteriorating effect to fuel-system
components like with aleohol-based
additives? EODWARD MOE

LIBBY, MT

There are a number of these prepa-
rations on the market, and although
I haven't tried them all, the several
I have used have been terrific. I use
them in boats, motorcycles, lawn-
mowers, chain saws, generators and
any gasoline engine that sits for
more than a month or two—ineclud-
ing my race car. I've never had any

problem. In fact, the incidence of
fuel-system-related problems around
my shop has gone way down. [
rarely have to rebuild the carb on the
lawnmower to gef it started in the
spring, or use half a can of starting
fluid on the generator to get it start-
ed after six months in storage.

Read the directions on the label
and wuse the correct concentration of
stabilizer, Mix thoroughly, and run
the engine for a few minutes to get
the stabilizer up to the carb.

These stabilizers can be found at
most auto parts Stores or marinas,



but I bought a case of them at a
Wal-Mart store last month.

A Real Lube Job
I'm interested in extending the life of
my engine. 1 was thinking about one
of those eleetrical pumps that you
turn on to pump oil through the block
before starting the engine. [ also
know they make these for turbo-
charged engines, and 1 was wonder-
ing if this type would work even
though 1 have no turbocharger.
Specifically, 1 was wondering if the
buildup of oil and pressure could
damage anything.
ERIK KRISTINSSON
SAN MARCOS, CA

There have been a number of eleciric
post-lubers for turbo engines over
the years. The idea is to provide oil
flow to the turbo bearings to keep
them cool after shutdown, mostly to
prevent the oil from carbonizing
from the intense heat.

This type of pump has a timer
that runs it for several minutes after
the engine has shut down. Obvious-
ly, this won't provide any oil pres-
sure al startup. Besides, the small
pump adeguate for cooling won't

An llluminating Change

® | had some rriendg ask me for help with CAR
their taillights last weak. They'd burned out a

bulb and had someone put in a new one, Of CAHE
course this happened while they were out on "F

the road, and they were in such a hurry they took

the pump jockey's word about whether the replacement worked or not.

The nice state trooper who stopped them a hundred miles later was kind
anough not to write them a ticket, but only after they showed him the receipt
for the new bulb with the ink barely dry.

The pump jockey had jammed a single-filament bulb into the socket. Two-
filament bulbs, usually found on domestic cars, have one filament for the
running lamps and another for the brake/tum-signal. If you look at the bulb,
you'll see the pins that heid the bulb in are staggered vertically, to match the
slots in the socket. Single-filament bulbs have pins that line up vertically.
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* Avpiding the auto repair ripoff.
*Factory used car “bargains.”

CarSmart
P.0. Box 10577
Des Moines, |A 50340

*(Great products for your car and truck...and much more!

Send check or money order for $3.95 for the
first issue (includes postage and handling).

Name

Address

Because you need a car

et sss s m e
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magazine of your own, too.

Not just another car magazine.
CarSmart

There are almost 100 car magazines out there, and chances are you don't
read any of them. That's because the other magazines are geared to car
buffs, CARSMART is different. It’s geared to you—the regular ear buyer,
man or woman, who needs information on what car to buy or lease for
your own particular situation, and how to get the best deal. CARSMART
will make you a smarter, sharper car consumer. And for the car owner,
CARSMART is the authoritative car magazine written in nontechnical
language that pulls no punches. In ite pages you'll find features such as:

*Testing and rating the best cars in America.
*Owner ratings of the top cars and trucks.
*(etting the best deal on car insurance.




move any appreciable amount of oil.

With a cold engine, the require-
ments for enough pump capacity to
push cold otl in sufficient quantity
are prodigious. It would take a large
electric motor and a lot of energy to
move more than a token amount of
oil. So I don’t recommend them.

There have been several accumu-
lator-style oil prelubers on the mar-
ket, These use a large—several
quarts—reservoir to capture pres-
surized oil when the engine is run-
ning. Then you can turn a valve or
actuate a solenoid-operated valve to
release the oil a few seconds before
engine start. The downside to this is
the possibility of having a lot too
much or a lot too little oil in the
crankcase if everything doesn’t work
the way it's expected to.

Foggy, Foggy Nights

My husband used Armor All on the

wnyl T[hclf his car and it rained soon
¢ protectant ran down onto

the umdsh:elrl and now we can't get it

off. We've tried everything, and the

greasy film makes it difficult to see,

Portland is not a good place to live
when you can't see how to drive if
it's raining. Start by buffing the pro-
tectant off with a towel to remove the
excess. Reserve the Armor All for the
interior of the car and plastic pieces
on the exterior downstream of the
windshield.

Clean your windshield with min-
eral spirits from the hardware store.
There's probably some protectant
hiding in the trim and gasket
around the window, so you may
have to repeat this procedure several
times. Use a clean cloth to mop up
the mineral spirits—not the one you
used to clean up the protectant on
the roof or you'll just contaminate
the windshield again. Once the
windshield is clean, clean, clean,
apply a couple of coals of Rain-X.
Clean the windshield wiper blades
with mineral spirits as well—al-
though you may have to replace
them, The Rain-X will make the
biggest difference, however. Lo

DO YOU HAVE A CAR PROBLEM?
ozt axk Mike abowl . Mail vour question to Car

SERVICE TIPS

#® Pontiac has a service bulletin
forbidding any diagnostic proce-
dure that calls for piercing the insu-
lation on any of the high-voitage
ignition wiring. Some aftermarket
ignition analyzers suggest piercing
the insulation to measure sec-
ondary voltage. This procedure is
highly likely to cause misfire.

¢ |f you're replacing the engine or
body computer on a GM car, you'll
notice a Mylar strip inside the con-
nector. Do not remove this strip, as
the removal process may bend the
pins. Simply insert the connector
and the Mylar strip will slide down
to the bottom, where it will cause
no harm,

® Some 1992-94 Buick Skylarks,
Olds Achievas and Pontiac Grand
Ams may have a leak into the
wiring hamess pass-through to the
dashboard. This leak may corrode
electrical connections to the ECM,
causing a no-start or poor running
condition. The fix is to reseal the
pass-through area with a urethane

: e Clinie, dor Mechanics, 224 W, 57th St., New sealer and retape the harness to
especially when it's raining. Yook NY 10019, While lettors ot <cseyigdbrlblay pe sl
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SATURDAY MECHANIC

FINDING ENGINE KNOCK

BY JOHN DECKER

@ You're waiting in the drive-up line at
the bank, all the better to redeem some
of your hard-earned cash from the
vault. But as you inch your way to the
teller window, your engine misses so
badly that it either stalls or has to be
held at high idle with your right foot.
The teller sends you a note through the

= i
Try to Isolate engine

nolses with a mechanic’s
stethoscope. You can
usually determine which
cylinder is at fault. Try
piulling one plug wire or
Injector harness at a time
to see if the nolse changes.

pneumatic tube, “Sir, you forgot to en-
dorse this check, and please get your
car fixed—I can't hear a thing.” It's
off to the garage instead of the beach.

Days later, you're at the end of your
rope. Above idle, the engine purrs like
a kitten. But below 2000 rpm, there's
a steady miss in the No. 4 eylinder.

You've checked everything you can
think of. Spark, eompression and the
fuel injector to that cylinder are work-
ing just fine. Yet the miss remains.

Complete engine testing
Many people—even mechanies—
think that the beginning and end of




internal engine diagnosis lie in using
a compression tester. But the truth is
that many internal engine problems
(such as a weak valve spring, for in-
stance) are not revealed by compres-
sion testing alone.

*A weak valve spring is easy to
spot, if you use a vacuum gauge,” said
Dave Hakim, an engine and fuel-
system specialist with Federal Mogul
Corp. "Connecting the gauge to the
intake vacuum would reveal normal
vacuum at idle. But when a valve
spring is bad, the vacuum needle
would fluetuate rapidly between 12
and 24 in. when you raise the rpm."”

You can diagnose most internal en-

when the engine is under load. If the
knock is because of a failed bearing,
low oil pressure may accompany the
sound. Connecting-rod noises have a
lighter rapping sound under light en-
gine load. Disconnecting the spark
plug to the offending cylinder usually
results in a marked decrease in the
noise. Piston slap, caused by excessive
piston-to-cylinder wall clearance,
rauses a dull rattle. Disconnecting the
spark plug makes it go away. Wrist-
pin noise usually gets louder when the
spark plug is disconnected.

Keep in mind that there are many
external engine noises that can mimie
internal noises, such as a loose fly-

gine problems using a vacu-
um gauge, 4 compression
gauge and a leakage tester,
And you can usually get to
the root of mysterious inter-
nal engine noises by being a
good listener,

Engine noises
The most common source of
engine noise comes from the |
valvetrain. The noise—usu-
ally a clicking or tapping at
half the engine's rotating
8 —is caused by exces-
sive clearance between com-
onents or a bad hydraulie
ifter, On camshaft-in-block
engines, you can isolate
valvetrain noises by briefly |
running the engine with the
valve cover off and pressing
on each valve rocker with the

wheel or broken flexplate. Drivebelt
pulleys can also cause noise, which
can be isolated by running the engine
briefly with the drivebelts removed.

Vacuum
A pood manifold vacuum gauge costs
only about $20, yet it can quickly tell
you g lot about what is going on in an
engine. A vacuum gauge can reveal
how well the valves are working,
whether the piston rings are sealing
adequately or whether camshaft tim-
ing is retarded.

To perform a manifold vacuum test,
begin by conneecting the vacuum

gauge to an adequate source of in-
. take-manifold vacuum,.

On most engines it's easi-
est to tee the gauge hose into
a vacuum hose such as the
hose that runs from the in-
take manifold to the vacuum
brake booster. With the
gauge connected, start the
N | engine and let it warm up to
\ Y operating temperature. On
most properly running en-
gines, the gauge will hold
steady between 15 and 20 in.
If the needle fluctuates at idle,
it indicates that one or more
14 valves are leaking. Doing a
4 compression test or an en-
gine leak-down test will reveal

the leaking valve or valves.
A slightly low vacuum-
gauge reading, along with a

slight flutter of the gauge,
may indicate that the valve

end of a hammer handle.
When the pressure from the
handle removes the clear-

guides are worn. On engines
without overhead camshafis,
you can verify guide and seal

ance, the noise disappears
and you've found the problem.

Diagnosing valvetrain
noises is more difficult on

overhead-cam engines he-

cause you can't run them
with the valve cover off.

Running the probe of a
mechanic’s stethoscope along
the length of the valve cover
with the engine running N
should allow you to isolate
the noisy valvetrain compo-
nent. If you don't have a
stethoscope, use a long
serewdriver as a probe and
listen by placing your ear
against the handle.

Other internal noises in-
clude main- and rod-bearing
knocks, wrist-pin noise and
piston slap. A main-bearing

econditions by removing the
valve cover(s) and squirting
engine oil on the tops of the
valve guides while the engine
is running. If the vacuum-
gauge reading increases and
blue smoke starts to appear
from the tailpipe, it's a good
indication that the valve
guides are worn,

If the vacuum reading
fluctuates between 5 and 7
in., it indicates that valve
timing is excessively late. A
skipped tooth or exeessively
worn timing chain or belt are
all likely causes.

To check for weak or bro-
ken valve springs, inerease

engine gpeed to 2000 rpm. If
the gauge needle fluctuates
between 12 and 24 in, and the

knock has a deep metallie
sound and is usually loudest

An engine with good compression will show readings on the
gauge within a 20-pound spread or less.

fluctuations incrense as en-
gine speed increases, the



valve springs are weak, If the fluctua-
tion is irregular, it’s likely that one
valve spring is weak or broken.

If intake vacuum appears normal in
the ahove tests and the engine oil is in
good condition, you can do a quick test
to determine piston-ring sealing. To
do this, bring the engine speed up to
2000 rpm, then let the throttle snap
closed. If the vacuum reading jumps
5 in. or more over the normal reading,
it indicates that the piston rings are in
good condition.

Compression

A compression test can reveal a lot
about an engine's internal eondition,
but only if it's performed properly.
Many people mistakenly do compres-
sion tests with old diluted oil, the en-
gine cold or with the throttle closed.

Begin by warming the engine to
normal operating temperature. Then,
use l:umpress:g air to blow all the
spark-plug wells clean before remov-
ing the spark plugs.

Disable the ignition, then connect
the compression gauge to the No. 1
cylinder, according to the instructions
supplied with the gauge. Have an as-
sistant hold the throttle wide open
while eranking the engine over until
five complete compression strokes
have been completed (as indicated by
pulses on the gauge). Record the com-
pression readings on the first and
fifth strokes. Repeat the process for
each eylinder.

A cylinder has good compression if
it achieves two-thirds of its total com-
pression on the first stroke and reach-
es the minimum factory compression
specification by the fifth stroke. If the
compression reading is low on the first
stroke and builds with following strokes
but doesn't reach minimum compres-
sion, the piston rings are probably not
sealing well. If the gauge reading re-
mains low on all five strokes, it usually
indicates a leaking valve. Low com-
pression in two adjacent eylinders in-
dicates a blown head gasket.

If all engine cylinders achieve prop-
er compression, then you're done. If
any of the eylinders had low compres-
gion, however, you'll have to confirm
the cause by doing a “wet compres-
sion test.” Squirting oil into combus-
tion chambers with low readings tem-
porarily improves sealing of the
piston rings. If eompression goes up
% or more when you repeat the com-
pression test, then the rings are bad.
If eompression stays the same, then
the compression leakage i3 most like-
ly from the valves,

Keep in mind that a wet test won't

A leakage tester can pinpoint which cyfin-
der Is bad and where the leakage [s.

work on horizontally opposed Volks-
wagen, Porsche and Subaru engines.

Long favored by professional racing
mechanics as the most accurate

dead center (TDC) on the compres-
sion stroke. Install the fitting from
the leakage tester in the No. 1 spark-
plug hole, then connect an air-com-
pressor line to the tester. Pressurize
the cylinder and note the percentage
of leakage on the gauge.

An engine in great shape will have
eylinders with 5% to 10% leakage. An
engine with 20% leakage i still in
Eretty good condition. 1f the engine

as a cyvlinder with more than 30%
leakage, however, you should isolate
the cause.

You can do that by listening for es-
caping air while the combustion cham-
ber is pressurized, If the sound comes
from the intake manifold, the problem
ig a leaking intake valve. From the
exhaust manifold, it’s a leaking ex-
haust valve. If you hear air escaping
from the oil-filler cap opening, the
problem is with piston sealing., You
can even look for bubbles in the en-

To look for combustion leakage Into the cooling system. hold a bag over the radlator

fllier. The emissions probe should show no CO: when the engine is running.

method for testing an engine’s com-
bustion-chamber sealing, a cylinder
leakage tester works by pressurizing
the combustion chamber with com-
pressed air and then measuring the
total leakage as a percentage.

A leakage tester, which costs about
$50, will not only tell you the condition
of the rings and valves, it can tell you
if the leak is coming from an intake or
an exhaust valve,

To do a leakage test, warm the en-
gine and remove the spark plugs. Re-
move the air cleaner and block the
throttle wide open, Rotate the engine
g0 the No. 1 evlinder is at exact top

gine coolant at the radiator cap to
check for a blown head gasket. And,
like the compression test, high leak-
age readings between cylinders
equals a head gasket leak.

It's also possible to find head gas-
ket leaks at the local emissions inspec-
tion station. Warm the engine and ask
the mechanie to pluce the emissions
tester's exhaust probe in a plastic bag,
By placing the plastic bag over the
radiator opening while the engine is
running, the probe will be able to pick
up any exhaust gases that are leaking
from the combustion chamber into the
cooling system.



THE VIRTUAL OFFICE
(Comdined from page 65)

camera on the computer, he says.

Essential to the growth of video-
conferencing is the growth of ISDN
(Integrated Serviees Digital Net-
wark), a technology that, in its basic
form, allows uszers to send 128 kilo-
bytes per second of data over stand-
ard phone lines. That's almost 10
times the capacity of modems com-
monly in use today. Availability of
ISDN varies greatly by region within
the United States, though, and be-
cause of incompatibility of equipment
purchased by different local phone
companies, [SDN subseribers can’t
always be sure that they'll be able to
communicate with ISDN subscribers
in other areas. Seamless ISDN com-
munications across the country
should be possible early next year.

As useful as today's videoconfer-
encing systems are, they lack one im-
portant thing. “They cannot provide
the feeling of togetherness,” says
Tohei Nitta, president of Mitsubishi
Electric Research Laboratories
(MERL).

Though hard-nosed executives
might say “So what?", Nitta believes
that what you feel at 8 meeting is as
important as the business transacted,
When you have an interesting busi-
ness get-together in the flesh, you
memorize the scene and you ean reeall
the pirture two years later, he says,
But vou're less likely to have an emo-
tional connection with other people in
a videoconference, when the people
you're meeting with are visible only
as a series of faces on your TV or com-
puter sereen,

To add an emotional element to
videoconferences, MERL has de-
veloped a syatem providing a common
ground for evervone in attendance: a
virtual conference room. What ap-
pears on all the conferees’ screens is
an animated picture depicting every-
one in the same room, perhaps sitting
around a table.

“We meet on the screen just like a
TV drama,” Nitta says. Existing now
in a simplified demonstration form,
the recently patented system will take
several years to perfect, Nitta says.
To work correctly, the system will
need software tools so that each par-
ticipant in the conference can manipu-
late his virtual representative to ex-
press appropriate physical gestures
and emwtional expressions. For input
hardware, one choice has heen a spe-
cial jacket with sewn-in position sen-
sors that can relay the position of
one's torso and forearms—and an-
other glued to one’s headset for deter-
mining the position of one’s head.
Easy to use, sure, but you may look a
little silly to the real people passing
by your desk. ™
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MOTORSPORTS

NASCAR Goes Truckin’

BY JIM McCRAW

® You have to hand it to the guys at
NASCAR. They know a good idea
when they hear one, and they heard
one in September 1993, when a group
of veteran California off-road racers
consisting of Frank Vessells, Jim
Venable, Jim Smith and Dick Land-

series of real
races, there will
be a 20-race series in 1995 known as
the Craftsman NASCAR SuperTruck
Series, with a $500,000 points fund
that is going to be pursued b'l.- some
of motor mr-n; & biggest names.

Walker Evans has his Dodge Ram on the pavement. beiching fire.

field flew from the West Coast to
Daytona Beach, Florida, to meet with
NASCAR boss Bill France Jr.

The left-coasters proposed a whole
new race series featuring full-size
pickup trucks with V8 engines—
Fords, Chevys and Dodges—running
against each other. The truth be
known, the desert racers wanted a
crack at the NASCAR regulars on
equal terms. Bill France and his col-
leagues agreed that it was certainly
';l.'-'l'!'l'_h i |I'.‘.'.

S0 after a 4-race experimental
sEres st summeer, E!I!IIt ”I.i!- ‘p'l.'IH'II_'r":-'»

The series will
run on everything
from “&-mile bull-
rings like Tueson
Raceway, site of
the official open-
er, to the 2.5-mile
I"!!'iHi courseg H.t.
Sears Point in
California, run-
ning  coast-to-

coast in 16 states,
And if the safety and aerodynamie
properties of the big V8 haulers prove
out, they may race on

superspeedways—
like Daytona and

World of Outlaws’ Sammy Swindell is now Inside an F-150.

Talladega—in the future.

In its first yvear, the NASCAR
SuperTruck Series will be combined
with other races such as Winston Cup,
Busch Grand National, Southwest
Tour, Northern Tour, Winston West,
and other NASCAR divisions, How-
ever, in some cases the SuperTruck
event will be the feature race of
the weekend.

You know the names
A big part of the fan excitement in
NASCAR SuperTruck racing will be
seeing familiar names on unfamiliar
trucks. Richard Childress, owner of
the No. 3 Goodwrench Lumina that
has been the ride of 1994 Winston
Cup champion Dale Earnhardt, has
built a showpiece Chevy truck

for driver Mike Skinner.

Richard Childress can bulid Chevy race trucks, too.




Schrader's front end, Just like his cars.

Winston Cup veteran Kenny Schrad-
er has finished building two AC-Deleo
trucks. P.J. Jones, the IMSA road-
racing champion in a Toyota and son
of Parnelli Jones, will drive a Ford
for off-road veteran Frank Vessells,
IndyCar standout Robby Gordon will
drive the Ultra Custom Wheels entry
of Dick Landfield. Former PM racing
team member Tommy Archer has
four Ford F-150s under construction,
Busch Grand National rookie Robby
Benson Jr. will wheel a new Chev-
rolet. Veteran IMSA and IndyCar
driver John Paul Jr. will drive a truck
for the Momo Wheels team. Sammy
Swindell, who made his name a house-
hold one in many parts of the country
thanks to the World of Outlaws' open-
wheel modified racing, will drive the
Channellock Tools Ford. And Walker
Evans, the dean of off-road racers,
will drive a Dodge Ram for American
Racing Equipment and the Barbary
Coast Casino.

In fact, NASCAR has received
more than 275 inquiries about the new
series, and at this writing has already
assigned 96 of the 110 available truck
numbers to seriously interested and
officially registered teams,

The rules are familiar

The rules for NASCAR SuperTruck
are similar to Winston Cup rules. The
trucks are required to run full roll
cages, 22-gallon fuel cells, and use
stock bodies, which must conform
to NASCAR templates. Minimum
weight is 3400 pounds, ready to race
{same as Winston Cup cars for 1995)
with a minimum right-side weight of
1530 pounds. Minimum wheelbase is
112 in. Front airdams must have
4.5 in. of ground clearance and be
approved by NASCAR. And non-
adjustable rear spoilers must be 57 in,
wide, 6 in. tall and 78 in. from the back

(CEOP QUTFITTERS gy ©™)

Manufacturer of Compact Metalworking Tools

605 South Adams St.
$369.00

Laramie, WY B2070 USA
With Standard Tooling

(307) 745-5099
{Shipping included lower 48)

FAX (307) T42-5999
2516-H Compact Bender

{Shown with optional tubing dies, upper right)

CapacityBands up to 5/16" x 2" flat. 5/8" solid round or
solid square hot rolled mild steel.Sharp Right
Angle Bend Attachment bends up to 3/16" x
2'or1/4" x 1 1/4"”

Tooling: Each machine includes (7) 1"-3" heat treated

steel dies, die rack, square stock block, haatl treated

pins, stand, sharp right angle bend attachment, and

instruction manual

Latters and Brackets {upperright). exceptscroll & bent

tubing, were all formed on standard tooling that comes

with each machine. Optional tooling may be added at

any time,

Optional Picket Twister
Attachment also
Available

Weight approx. 60 |bs )

of the truck cab. The trucks are re-
quired to have stock cargo beds and
tailgates, which must be covered with
aluminum sheet.

Only American small-block V8 en-
gines between 350 and 358 eu. in.
may be used, with a single Holley
4150-series 4-barrel and mandatory
dry-sump oiling systems for safety.
Power will be limited by a strietly
enforced 9.5:1 compression ratio,
compared with the 15:1 limit used
by Winston Cup engines. Tires are
limited to 13.2-in. width on 9.5-in.-
wide % 15-in.-dia. wheels.

Just as in Winston Cup racing,

most of the chassis are mass-pro-
duced by companies like Hutcherson-
Pagan, in Charlotte, North Carolina,
along with BSR-Hess Racing. Like
the Thunderbird, Lumina and Grand
Prix cars of Winston Cup, the trucks
are pretty much identical underneath
their distinctive skins.

With all the color, speed and sound
of Winston Cup ecars, and with all 20
races televised live on TNN in 19495,
these new SuperTrucks could quickly
shove aside the Busch Grand National
series as the second most popular
form of stoek car—er, vehicle—racing
in the country, ™




WHO'S THE BOSST? (Continued from page 73)

Remington

Model 700 BDL DM

As with the Winchester and Ruger,
the Remington Model 700's down-
range performance suffers somewhat
in comparison to the new standard set
by the Browning BOSS. With two of
the three Federal rounds, the Rem-
ington shot 1-in. groups and with the
third, it printed 1.5-in. groups. For
most deer hunters, that's more than
sufficient.

Aside from respectable accuracy,
this rifle has some other things going
for it. Its classic styling is one that
many outdoorsmen prefer—white-

line spacers setting off the black butt
plate, grip cap and forearm cap. It has
deep and sharp skip-line checkering
that provides excellent grasping sur-
faces on the grip and forearm. And
operationally, it was refined overall,
but with only a hint of trigger creep
that some hunters might prefer to
gmooth out at a gunsmith shop.

Ruger M77R Mark ll
MNearly a match to the Browning
Medallion is the Ruger MTTR Mark
I1, which consistently shot groups in
the 1-in. range, a satisfactory down-
range performance in a hunting rifle.

_ The proofis
in the numbers.
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Cosmetically and operationally, the
Mark 11 is one of the test's best
firearms. Its straight stock is a beau-
tifully grained light walnut, accented
by a low-sheen finish and sharp, deep
checkering on the grip and forearm.
Its stainless-steel bolt and bolt handle
give it a distinetive appearance, and
operation was very smooth.

(On the downside, the test rifle had a
trigger that suffered from substantial
creep before firing. The problem can
be fixed at a gunsmith shop, and al-
though it will be an additional ex-
pense, the improvement will turn a
solid firearm into a superior one.

Winch r Model 70
Classic Sporter
Most hunters would be happy to own
a gun that shoots groups measuring
under 1.2 in., which iz what the Win-
chester Model 70 Classie Sporter did.
They also would be glad to have the
Sporter’s smooth-operating Mauser
claw extraction-style bolt (also found
on the Ruger), which harks back to
the famous pre-'64 Winchesters that
many hunters cherish. So, there is
much to like about the Classic Sporter.
Its appearance, like the Ruger's, is
restrained but attractive, particularly
the stock's low-sheen finish, which
shows off the walnut's straight grain.
And unlike the other rifles, it has no
shiny components or surfaces to pre-
maturely alert game,
In sum, if this gun were fitted with
a BOSS device and shot '%-in. groups,
it might be a better pick than the
Browning Hunter. Guess what? Win-
chester (which, like Browning, is part
of U.S. Repeating Arms Co. and is
owned by Giat Industries Inc.) will be-
gin to offer three Winchester rifles
with the BOSS feature sometime in "95.
Many hunters, particularly in the
East where 100-yard shots on deer
are considered long, will not be able to
take advantage of the accuracy gains
the Browning BOSS delivers. For
these hunters, standard bolt actions
from Browning, Ruger, Winchester
and Hemington will provide excep-
tional aceuracy with the right loads.
The best advice we can offer is to shop
around for a good deal and buy a
maodel that fits your needs and tastes,
But for the deer or elk hunter who
shoots across canyons in the West—
or for the hunter who simply appre-
ciates cutting-edge precision—the
Browning A-Bolt I1 Hunter with
BOSS is a cut above the rest in terms
of raw accuracy. It's light, reasonably
priced, mechanically sound, easy to
operate, tastefully trimmed out and
about twice as aceurate as its competi-
tion. In short, the Browning BOSS
hits the bull’s-eye, and =0 will you
when you fire one. ™



BREW BY YOU (Continued from poge 817

taste. Beers scoring 14 or more points
are superior, and 12 to 14, very good.
Ratings between 12 and 6 points
cover good through marginal. A brew
below 6 points is congidered faulty,
We modified the test to also judge the
home brew versus other beers of
its type.

BrewKing's Traditional Bitter (13
Eoint-a] won't be to everyone's taste,

ut it's a good example of the “bitter”
served on draft in British pubs, This
style is very tart, and lacks the foamy
head and bubbliness Americans asso-
ciate with light-colored brews. It's not
for g‘uzzling but goes well with food.

The Olde English Porter from
BrewKing (6 points) was flat-out
faulty, as in flat. There was plenty of
gas in the bag, but no carbonation or
head on this dark ale. Whatever the
problem of chemistry was, taste was
nonexistent. Porters vary widely in
flavor, but nothing here even hinted
at that style.

Another odd chemical reaction ac-
counts for the shoeking disappoint-
ment with Micro Brew’s produet.
We'd admired everything about the
system, all the way up to the clear,
tawny color, tight head and lively
carbonation of the Olde London Ale
(5 points). Instead of something re-
sembling the classic Bass Ale—we got
root beer.

That describes the overpowering
smell and taste (though there was no
soda-pop sweetness), But why?

The Micro Brew kit also includes
ingredients and directions for home-
made root beer. This bonus is a
concentrated extract in a plastie
bottle, enclosed in a plastic bag, and
the fragrance is obvious when you
open the shipping box. Our guess is
that this aroma must have permeated
the plastic of the fermenter. No smell
was evident after cleaning and sani-
tizing, but perhaps it had permeated
to such a degree that alcohol leached
more contaminant from the plastie
during fermentation. The brew was
undrinkable, and gets peints only for
its appearance.

Appearances can deceive, and our
initial impression of The Beer Ma-
chine put it in the gimmick category
with crock pois and breadmakers.
We ean't wait to make another erock
of Pilsener Light (17 points). Light
here describes body and character,
not calories, This pale, golden brew is
fresh, dry and smooth. The frothy
head, restrained carbonation and
slight maltiness reminded us of the
easy-gquaffing draft lagers of Berlin.

For the record, we first tapped The
Beer Machine without adding CO:
and found its natural earbonation just
right, with a picture-perfect head. Per
the inatructions, eventually we had to

use CO: to get pressure for dispens-
ing. Expect to use three cartridges
of COx: per barrel.

The Beer Machine proved the easi-
est way to brew vet yielded superior
results second only to the more labor-
intensive traditional brewing kit. True
Brew's Irish Stout (18 points) was
worth every drop of effort but the
Jjudging was the most difficult.

The most famous “dry” stout is
Dublin's Guinness, but it would be un-
fair to use this as a standard because
Guinness is unique even among Irish
stouts. The yeast alone is different
from any other. The Irish Stout com-

pared well to another Irish brand,
Murphy's, from Cork.

The rich, cream-thick head clung to
the glass all the way to the end of the
clear, espresso-dark pint. Body was
full, no wateriness, and the taste was
right-on—a balance of toasty malt
and hoppy dryness. All agreed that at
10 weeks old, the stout was a tad
sweeter and a bit more earbonated
than commercial brews.

On the other hand, 10 weeks may
be a bit longer than many thirsty
throats may want to wait. If that's the
case, then the speedy Beer Machine is
the better thirst quencher. ™
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=« VIDEO STARILIZERS

* Accessorics

SAFE, EASY-TO-ASSEMBLE-KITS § Call or Write for Free Color Brochure:
Wil Kits on siock for immedicie shipping of petk-upl Toll Free: B00-523-7427 Ext, PM35, Tha irom Shor
SHOWROOM/ WAREHOUSE LOCATIONS IM: Dept PMIS, Box 547, 400 Reed Bd . Broomoll FA 1900
Broomall, PA [410) 544-7100
Pomona, CA [POF) 578-5744
Sarasoha, FL  [813] 723-147%
Houston, TX  [712) 7B7-0448
Chicoge, IL [708) 952-9010 City Sank .

Stamford, CT  [203) 325-Badd MasterCord * Yiea = Ainex * Discover

From the Leading Manufacturer THE IRON SHOP.

of Spiral Stair Kits™ Sihe wom Sho 1994

Specity  Maka Ciak Victorio
Quantity Discounts e

3225 For Each Riforal!
Buy Where the Dealers Buy!
GUARANTEED!

800-835-2330




WATER WELL
DRILL KIT

- Thousands of happy

' i gardeners and homeowners
| | have discovered the Hydra-
Drill secret. They drilled
their own wells and their
gardens prove it! You
can, too. Call or write us
today and well send you
a hig, free package of
information about
drilling your
own well
with the
Hydra-Drill,

Call Toll Free
1-800-333-7762
(Aal for Opeeraion THGE)

Also, ask about our "How To..." videotape!
O Clip Coupen mned Madl Today!
TESE Andarson Road
l Oipelika, AL 36802
I () YESI encma FREE INFORMATION PACKAGE. and e
Busraed gucs HOW TO DRILL YOUR OWN WA TER WELL

I Prirg Mame

| ==
|
|

CrySaraTo

T Farem] BT D-:Inc-J

| Sy —— L

Get Into A
Ianndtﬂ"IB&P
Or Technical Field

Free Facts about Caresr Diplomas
n Lucrative Professions

K ) rn @ hore i your sgaie
wﬁamwmum )
SR yor own Bumerees. Wi e
fesmone, fools and makeeals rghl 1o pour
Forme and e you et Call or send e 3
e infoimahon on e carees feild you're

st et in
- = mm
CALL AMYTIME—24 Fours 2 day, 7 cays @ wees
. DR MAIL COUPDM TOBAY! =
nh?uhunm nce Schools
Depl. APBEZSS, 505 Dk mStm-u.FM&Sﬁ'

l Send tree facts on how | can siudy @l home i T8 caesr | have
| cromen ric chagamon. CHECK OME 80X DwT |
l AESOCINTE BN SPECLIALITED ASEOCLATE IN SPECLALITED
BUSINESS DEGREE PROGRAMS mm!MW'
| L Business Maragemen: [ vl Esggneeng Tachnoiogy I
(R, peope: * e |
[ Bus. Mg —Markeing Option [ Elecirical ngreerrg Tachroigy
I 0 Aoosed Computer Science | Brctroeacs Techrotogy I
| [ Hosgetalty Management ] indusinal Engeesney Tachrokgy
I = CAREER DIPLOMA COURSES I
[ High School [ Computes Programming ]
[ Musin Mechancs [ Compuier PrograsmiegCOBOL
| 5 Surveyeg & Magong (] Pesons Compuser e |
I 3 Ax Conditioning & Retrigeration [ Desitop Putisning & Design. |
I ") w*mﬁlwwm | Secistry wih [ o I
| o | Fisn s |
J | FaEr F]
I | Smal Bumness Managemenl || TVACH Hepaii |
1 Emﬂtwr L] IProi e
' = ramal Carst
: | Cruid Dy Care ] WM“W S — :
: Hml 4 hssetant | Fions! :
L Legal Teacher Aaie o
[ Logal Secresary [ Homa & =
l It A W I :g‘l*m bl " I
I C rommsunn s . 1
lo CaserngGourmet Lookang Trerscrphonat l
Hame Age
Iagdress = Apt. |
ICity/state Zip |

CaABLE TV DESCRAMBLERS

JEHHROLD, SCIENTIFIC ATLANTA, ZENITH, TOC

M, PIONEER, HAMLIN, PANASONIC

% ONe Year WARRANTY ON ALL PRODUCTS IN WRITING !
* Buy 2 save 10% ON SECOND UNIT.

9 Easy 10 INSTALL INSTRUCTIONS WITH EVERY ORDER.

9 FRIENDLY, COURTEOUS SERVICE.

WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A

30-Day No-Risk TriaL PerioD.

EL

¥ 7914 W. D
Omaha,

Rd. #334
E 68114

FOR A FREE CATALOG OR TO PLACE AN ORDER CALL:

1-800-729-1776

| [ BVILP v txciTivg

J REMOVE

= VOCALS

Gerstner® Master
Tool Chests
1Finest American Made
Wood Chests & Cases
Since 1906

For Free Caralog Call
{513) 228-1662

PO Boa G, Dept. * - Demirvilis, VA 2SO + 1-S00-87 -PLAMS

R T e e
CABLE T.¥V. EQUIPMENT
10 Years Experience
Zenith, Jarroid, Scientific Atiams
Pioneer, Tocom

A e B e
@ NEWTRONICS
BO0-256-2880
F

IFEEECCI.CHCAIALDG
lD‘mseﬁmnm?qutmgk;tu
* Marny unusual & innovatiee desgns
lm:\rwbrjuurcmngtmayl
| Into The Wind (800 5410314
LHW-IIMrISt-. Boulder, CO B0302

SURVEILLA

& COUNTERSURVEILLANCE Elpel

L] e
i

oot 118 S WESAINg e [seriin P cpier @
woira! Dedar ou




At Lagt 8 New Amaringly Simple
GAS TURBINE

JET ENGINE

Wl rﬂl‘l vl-u; m_ I.j”;]n
l‘nl u-n Ims o Karm.
"r:“ devalaps 20 H. P, Sdeal -m}-n n.q-

ml &t !l._ill Wake 8e B0 melal luul
mtiachmanl. Fer uss on small lrl?‘ i, =gt

wie. Full siis ssssmbly driwings wi rl:rl-ll-ul d-ml—.
il of malerials and protos. Pras i

SAVOY SCIENTIFIC BANTA MONIGA. n‘m. F. h

and
ll.l.l'-lI'H rr| Il.ng

ACCREDITED DEGREES
MINISTERIAL LICENSE
PROFESSIONAL DIPLOMAS
Psychic » Hypnosis * Counseling * & More!

Name & Address To:
PULC. = BOX 27625 PM = SACRAMENTO, CA 95827

ELECTRIC DEVICE ENABLES
POSITIONING VEHICLE IN GARAGE
COMSISTENTLY. FOR TNFO, OM KIT AND
EASY FLANS SEND 51,99 TO:

SMALL COMPANY * BIG DISCOUNTS!

CABLE TV DESCRAMBLERS AND CONVERTERS
Chsawar Top Brands Available
et SATISFACTION GUARANTEED! e

kmnrcas Frgrrs

Dk by Pl

" 1-B00-775-0444
T.C. ELECTRONICS

[ wnd Do by, il b ol weed e
amberigsn by rar kxa cabie e Y Trissme wide

\-l.'!'l.l L l'\

Amare
Your
Friends
You Gel 3 Sioed Tension Keys, Preciss instructions, i MOAE.

Frb, [Tl Seewiol /i 10 D wildl Rod eTaInatTaton purpoasss pely!
Astvwi ac st Gk it o Full Refure. J weeas deiveny T pethe
s g dewce, Sand how ORLY SLES o 13 SAH i Safe Murkrting,
L ) W, Mantpemery Av NoJ66F, Rackyville Md 20850
.F-:F.Hrqpmu-mrnmr ket #
16 yEns [ReTis a0 pou CkeA T 1

Save Your Plants
Filarts dfying wnhile you bl

lﬂ s e ol
{'mader or cowr wadering your i 3
H-HF
Fret o morel Do oneds s i g
P i il Cortanasnly nuspy et e

SMALL AD - BIG SAVINGS

Cable Converters * Descramblers

«"All Brands Including Sigma " Bas! Price & Quality
o 30 Dary Trial o 1'%r, Wamanly " Top §§ For Trade-ins

CALL: B00 §83-4370

and receive &

y“i} FREE CATALOG

c.*} 1-800-682-9968

Credit Cardy Accepted
Be Independent and Get Your Cran
Pervonal Cable Equipment

Wy wffer e Tandil FE-11
Comerripri ¢ Dipuvmmddarn = Filiers

ELTe Eigemaesacs = 2977 So. 120™ Sereei
Omaha, NE 65184 = 402-134-5152

SALE
CABLETV ™

DESCRAMBLERS

WE’LL BEAT

ANY PRICE!
CALL TOLL-FREE

1-800-284-8432

= JERROLD = TOCOM = ZENITH »
* DAK = PIONEER = HAMLIN =
» SCIENTIFIC ATLANTA =
24 HOUR SHIPMENTS!
QUANTITY DISCOUNTS!
30 DAY MONEY BACK GUARANTEE!
FREE CATALOG & INFORMATION

==

Maiteveard 8 Armdrean E‘qurr.u & Vizg = COUD,
HAGE MASE AND MODEL NUMEER OF EQUIPWENT USED N YOUR AREA

1-800-284-8432

FoiE OfRDERS Ok
For technical & customer tm'rrc 205-749-3122
ALL B i D FEES AT Gl TomEn 5 iy s
A wgaarg Pard ol wercmm wsl Yo ¢ h.—n--‘. -

s
Iil'| J'. 15U ESN

Storage * Shop * Office » Etc.

Factory-Direct » Pre-Packaged
STEEL-FRAME Buildings

PRICE SLAS
Limited Offer Save THOUSANDS

You get: #1 Grade steel Frames & Endwalls;
high-strength Sheeting, deluxe Trim package,
simple, step-by- step Assembly Directions!
LIMITED-TIME BARGAINS (Calltor others)
27 x 36' - Value $8,061 - NOW $4,134
34 x 48' - Value $12,630 - NOW $6,4568
42 x 60" - Value $17,940 - NOW §8,158
48 x 72" = Value $26,150 = NOW $13,398

ZICEM 1-800-843-8275

(FAX 612-544-1835)
L]

PM

B R BBl - bl o i e T 4

Northern

Where the Progs and Hanctymen Shog

FREE CATALOG!

1500 PSI Industrial
2 HP Electric
Pressure Washer
Cleans fast! Triplex
plunger pump has brais
head Downstream
chemscal ingectson
Complete with acoessories
ltemi 157182

Roll-About Paint Pro®
Applies '4 GPM! Fan-cooled,
W HP 115 Valt motor, Dy
paint from -5 gaflon backsts
o pu_|l Fuctory -refurbsshed i
perform like new. Roll-aboot
can and 25-foot hose

e 159559

1°289"

Llses standard 2 x 2
lumber you provide
Buaikds 6 &0 B-foot
struciumes. You get 9 roof
m_ujn and & frame-up
foet, all precasson-formed
of rugged potypropylene

Dual Cylinder
Backpack Ag Sprayer
Easy lever-pump action

Grrest way (o spray ag and pest
control chemmicals, disinfectants
and more. T0 PSI

Haolds 4% gallons

leem® Jid

SU R sar0 '67"
ssowat — HOMELITE

i HP Brggs enjgine
4,800 Watl surge with
4000 Walts conBnus
power. 333 Amps m
120 Yolis, 16.6 Amps &
2400 Vles. S-gallon

Foe! Gnks uses leaded

or unsleaded g

Low ot shun-off

d licoe 164590 sale 49?

I W Al mpac:

9,500 RPM. %" bolt capacity

Bl "Tong! ) PSL Inregral
=% 0 full

swivie| mmlet rot
0" inside the ham
Average LM 4.8

leem# 15403

sale ‘1?9“

SEND TO NORTHERN

Fax: 1-612-894-0083 If.rnonm
Prices (Good Thru 41695 X
i JRITH :
i B
| '
| Clty Stale Zip :
1
i

Koy Code TEZAS -

O Box 1218, Burndvile, MM 55337-0218



Are You Pressured by Your Matiress?

Spring, air and feam matiresses are
pressurized. When you lie on tham,
they push back all night long
Pressure is not your friend. It caus-
&8s backaches, sore joints, stiffness
and numbness. For your body's sake,
don’t spend 1/3 of your life lying on a
pressurized maliress! Therae is a
better way! Ordef our FREE catalog
Get all the facts on matiresses!

Request Cat. 22 1-B00-782-4825

GO ANYWHERE!

6 wheel
drive

max
Amphibious
2 and 4
|pascepger

2 1-vear-old and over, Please)

No Money Down. As low as §115 mo.
Call Toll-Free 1-800-255-2511

(From amywhere in the L1S. or Canada)
Recreatives Industries, Inc.

b0 Depot Street, Buffalo, NY 14206

FREE SCIENCE RESOURCE

CATALOG

i-h"l:rllﬂlrﬁ
schatiic and opticnl products for the habbyirts aad itudents.

NEW! PRICE
mﬁ;.mrnnm-hﬂ $

Lightweight, Measures Less Than 5.5
ldeal for lecturers, presentations, sducators,
instructers, Mrﬂ-:;f meatings an.J slide shows,
1 projects

4 brilllant red laser dof to focus afention to siide § |
Wris, busingss and sales meafings af
5 This compact pen 4308 clisd |

Wl §7onm, Caelion Leser g svoe direct

MMIT 442 PRICE BREANTHROUGH! 348 98

OR PHOME ORDERS CALL 1-509-547-B880
se-frl BAM-FE; Sar SAM-AFE EST 45 Doy Masey Dach Guaraniss

17" Gwing
1« 18 st Tatse

1-800-343-5775

FREE RROCHURE
DEMAND THE BEST

BHOPTASK P 0 BOX 561, MO TESAND, WA bakis
BINCE (il

PORTABLE SAWMILL

Ower 11,000
Sawmills
World -Wide|

* Saw irees up to 387 diamater
by 21 i long—on site

* 32-page rmill
kiin, and pdger
cataiog *2.00;
BE-rmenyite 1
video: #1000 Bes

& Complets
milly #ig I
trailed froem - rx il |

55595 e &

1.800-553-0219

DESCRAMBLERS
CONVERTERS - FILTERS

CDPY RENTAL TAPES WITH DUR
VIDED STABILIZERS

Mcnw 0w cam fung-in 19 your Invorile
caiblg TV pe and
SAVE 5100°5 - EVEN $1000°S
orl premium CALBE TV EQUIPMENT.

FREE Cable TV Catalog. | yean wamaanry

MODERN ELECTRONICS -
(3 1-800-906-6664 —

- 2125 8. 156TH CIACLE » OMAHA. NE 58130

|= E'dl.'nun;:i. Scinp.'hi'i'f'ic; Cn

AIR COMMANDER HOVERCRAFT

Fly aver All Terrains! | to 4 person

=! crafls starting as low as §5.200! =,
Dealerships Available! *

m HomEsuiLr HEL.CﬂFTEH

Super-casy, low-cosf constructios’

M finy marvel s S e - - —?-..._____

D OFWL, e ey e

TS DA ST ey —
T dirersnge | ™y
+ Cosmms one Beeson s Con be '..B-'F___'
Hored et = Powsesd by i

§14.%
il BF o Frwngs sl M) e
W o S seCLUDES 4
FLCTSTE EXFTRsin LR 8007
| & POsIEET SR TORIER Dioid O0
. Caimiog wly |18 .=
eder from W!Tt'cft, Lna. ==
PO Box 811 = Fallston, MD 21047

MAKE *90/HOUR

-

-:f-i::::. » $AVE HROKEY

-“..

SCRATUHED OF § R4 KED
WINIAHIELDS & PLATE GLASS
Ll

CALL HOW - TOLL FREE BW-EH:E-*:E‘

s i A
.:.E.-;' Illl._l._'l"lﬂ ) lln:.'ll.u Ein SRE-ATTd

LISAC 1 Year (5 ssues) 515 « 2 Yeors (12 ssued) 525
Canada | Yeor 534 « 2 veon kd. AJ Ofeey | vecr 136 » 2 Yeom 148
PO, Box 1748-48 = Union, NJ 07083
THE MARKETPLACE
FOR MILITARY VEHICLES

HYDRO |

]
MAGNATRAC.!
Mo Balts AN Hydraulic Drive)

L]
:
8

CALL GPL 800-541-7228

ETRUCK-KIT » Baw 307 » Dupt. Pultsl

CID&ABEUAD. WIBCONTIN 53017 -
- ...

F
o




OWN A MAGHINE SHOP

Do your own machining and shop work with
a Smithy 5-in-1 Lathe = Mill = Drill

y  FIXIT
Q YOURSELF!

» Easy (0 use!
»Save Money!

o 5ave Time!
R o As Jow as §1005

For FREE Catalog Call: Srni'dw
1-800-4SMITHY  .200r

Samithy Depe. PM
1B AT AR \E Iy .I‘urlul
{Ask flor operator FM)

The IH e, (R 97048

BEST PRICES for.
Panasonic, Pioneer, Jerrold, Zenith

CALL FOR FREE CATALOGUE

TOLEZONE

l-l'lllllllllu!'l ingtructions
included for use on
SIDE TERMINAL or
| Top Post batieries.
O laiffu & 1he ll'bm .M poul Dattary Wil D Seconnached from
il pocsssoties. This will prevanl THEFT joy fided erduihonted
aid anil haflery drain whan youl vl 8 in. ol in Usk. Can Be

whad o0 AR cars, teeha, FWs. larm and wl
.12 B4 voll spitema) Tha swiich i Beavy o
lmsd bor years. Easy knoh removad
parking garages, long-lerm slo
Ades prOBRCEE RITAFMEICE BFsE Fegulalo

1 |. and el

Uss

s eecEbon

il pier BaHar
SRADER rc-uﬂﬁ TODAY

LOW COST

T ", e

I!Il!".|I IIH'EII.M:IIEH §T.
POMPAND, FL 13088

WIN THIS CAR!

1970 CHEVELLE
55 3% CONVERTIBLE

396 CU. V-8, 350 HP., 400 Turbo
Hydramatic, Frame (T Restoration
Cowl Induction - PS, PDB, AC,
Glass Rear Window, Ralley Wheels
AM - FM Stereo
Sport Ralley Steering Wheel
Good Year Eagle GT Tires
Approximate Value - $12.500 +

Benefit Car RafTe for
Santiam Christian Schools
TICKETS: 15 FOR S10.00
Drawing: April 12, 1995
Need not be present Lo win
Odds depend on number sold
MasterCard and Visa Accepted

Send orders to:
CAR RAFFLE
TZ20 NE ARNOLD AVENUE
CORVALLIS, OR 57330
or call (S03) T45-5524, 8:00 - 4:00 PST
{t)fer void where prohibited) I[

The amazing walk-behind brush cutter!

The DR® FIELD and
BRUSH MOWER

CLEARS & MAINTAINS meadows, pastures,
woodlos, wooded and rough non-lawn areas
with ease. CUTS tall grass, weeds, brambles,
tough brush and saplings up to 17 thick.

CHOPSMULCHES most everything it culs.
Leaves NO TANGLE of brush 1o pick up like
hand-held brushcutters and sicklebar mowers.
Perfect for low-maintenance wildflower
meadows, European-style
woodlots, walking paths,
or any area you only want
1o mow once a month
or once 4 season!

o Sad. Propeied

» Mows up o 12
e par o

{Please mail this coupon TODAY for compleie FREE
IDETAILS of the DR* FIELD and BRUSH MOWER!
Vincluding prices, specifications, and "Off-Scason” Savings |

Inow in. effect There is po obligation I
Thama __POP
1 X
:lad-'nl E
]r..r, Suale oP____ PI
1 To: COUNTRY HOME PRODUCTS®, Dept. 86F
L Ferry Road, Box 89, Charlote, VT 05445 _:

Concreic Dome il 1(300)605-0001

Do As @n office
Fprrar, il Lk,

PETNL LA, ATy

Ciomtl | Ererggy Efficient

SunQuest

WOLFF
TANNING BEDS

Ca H'.H'-

1.800-462-9197

Cycle-Flyer i nnesonisa ="

KA hem R

Gilicks Fatic of 341 I53 b
, Livwr Cioent
et Emay iz Bubed

o

Cmplets Bius Prngs. &
PLAMNS § 1485
ndd § 1 poelags
| gy bl I 8
Eyi lpFlhyad, Inc
PO Bes 2338,
Cupsrna, C& #8018

- -

_\.

Over High

Owning your cable
equipment saves you
the high cost of monthly
rental charges and gives you
complete control of your TV

We have the Best in

CONVERTERS

and
DESCRAMBLERS

Everquest * Panasonic * Jerrold » Zemth * Pioneer
Scientific Atlanta » QOak » Eagle » Hamlin * Tocom

| 800 624-1150

NE=R MR Zamds-

875 5. T2nd St. »* Omaha, NE 68114

i .-‘\:-l

Don‘'t Lose Your Head
 Cal

bBle TV Bills!




Cable Converter & Descrambler

COMBINATION SPECIALS!

All you need for ONE LOW me
5!?’5 00

?a-
A Decrmoie

!H: m‘* TS0 st - Caior P, T Tl

fumace! Melt aluminum, brass, iron, more! Pour
ingots, machine parts! Discover complete plans, how-
ald, show you how! Wrulr tor a complete catalog)!
projects, and much more! Wiite for a catalog!
BUILD YOUR OWN - v o
ng machine,
sheet metal brake,
Leam lo restore machine iools, spin metal, mare!
Bl r'um--hmg a3 engines, ﬂlll’hng
shop accessories, more! Build a
complete metalworking shop!
CATALOG!
COpYy l'|‘(|l|l Ruant metal warking
|.|I1||: | Learn secrets and skills
{ dreds of g, nrin.-:u'.lqm-h.m:h"- w’ Il be amazed!
rie for a complete catalog TODAY! Do ot NOW!]
Mw;i METAL BOOKSl
Box 538-FML, Bradley IL 60915

Set up complete foundry! Build a low-cost, high-temp
to, & secrets! Highest quality how-to books, new and
Blacksmithing and forging manuals, books |'_|| ans, |
ting lathe, shaper,
MACHINE SHOP! 7.

nP! bandsaw, maoare!

& steamengines, more Build iools,

Lovw=cost! Incredible! Wirite!
Send $1.00 for vour personal !

WO NEvEr 'f ought possible, Hun

l [] Send your atest Book Catalog! $1.00 i enclosed!

l Hame = '

Pﬂ:h.lllr folding slingshot stores amma in
Inchudes 70 12" whils Tracer® brand marbles, and sxdim
band assembly. Post. pakd

$15.00

Toral

TRUMARK®* "
SNAPSHOT orand

Rubberband Gun fires 6 shots up
to 30 leed without reloading siarwhoal
Includes 12 sxira smmobands. 512,95
postage pd. Soend chack or monay order 10:
TRUMARK: 1835-B 38 5t., Boulder, CO 80301

CREDIT CARD ORDERS : 1 B0D 878-6272

RADAR JAMMERS

“"EVERY DRIVER SHOULD HAVE ONET
NO MORE TICKETS Il
MIRAGE 2001

FALEVE Tl i

The Minge uses siec
iromicplly QENa‘aied
while noisé inter

fergnce o scramdbla
tanget radar-signais
Radar guns cannat
compute 8 signal that
ey st EMmctisd by wwhits nome missmncs and wall ned dapisy 5
et Tne Mirnge 7007 eatais e o Setactcr and comes comphete with
B3 Midufit 5hd saolany povesr corde. Alss the M usey the b
ENCes i pastive rmiming technalogy whick s $00% FCC lagail

lactory Direct: 201 38 « 25142

iyourselll 35156 « 50114 (%\

4 i -
TESTERYEAR TO¥E i ROOKS, iNC
Duget i Boa LYY diwnwntnia Bay W e

ORDER TOLL FREE:

1-800-732- 0044
=

¢ cop iy
L ||:|.:||:||l LT

Satellite-TV

100% Satisfaction
EW
+ All Major Brands
Moty
ystoms : E‘“‘P"" Systams
1499 T iHum sevogs
MWy ,:{ + Corpiots el

Ler Us Help You Select
Vouwr New Sateiiite TV
Entertalnmant Sysitem

Over 1 Hilliq;Tﬂtpin_d_u?ﬂyuuh-'
= 1-800-334-6455
Wl PE-TI-AEN  Fax TIS-TIR-AETH

Skyvision, Inc®
1080 FROMTIER DRIVE
FERQLA FALLS WiN 55537

Drives Like a Carl
Multi-speed
Sireel Legal
Easy to Peda
1. 2 & 4 Seater
Cargo Carrier

Free Literature
615 B22-7737 Ex| BEHE

.. * 20 year warranly
* Heats entire home
. ' * Forced Alr or
Hot Waler furnaces
Charmaster:
230TA HIGHWAY 2 WEST

& Wood, Wood-ofl,
* Uses 1/2 the wood as other brands
GRAND RAPIDS, MINNESOTA 55744

* Never be cold again!
Wood-gas models
Call or write for factory direct cotalog
1-800-542-6360

110 .
e s Aeaaesiviys Unipes Pl Comtl M. s res 1 rTPOTY

For a tree brochure, call or write:

PACE-EDWARDS CO., Dept. F
240 Commenrcial Bivd. » Centralia, WA 98531

1-800-338-3697

% LS. GOVERNMENT SPEC

"'l -'.f l‘. :l

TION * &

MLLJON CRUSIT CARDS AECE

1-800-385-4 l 03

Bl B e A A P

PO ROX[IEE EOLD SPAPNE HARBDE &




CABLE TV
MULTI-MEDIA

EQUIPMENT }
+ DESCRAMBLERS/CONVERTERS

& BULLET PROTECTORS & IMMUMNITERS
s DIGITAL ON-HOLD ANMNOUNCERS
s LAZER PENS & VOICE-MAIL SYSTEMS

1-800-833-2915

BUY WHERE THE DEALERS BUY
Buy 2 SavE 10% ON & SECOND UNI
FRIENDLY, COURTECUS SERVICE

GUARANTEED

GENMYAINE

CABLE TV
DESCRAMBLERS

Best Prices in the U.S.A | We Will Beat Any Price!

Jerrold, Scientific Atlanta, Panasonic
Pioneer G n, FTB3, SA3, Sugv_ahFlﬂ-

Jerrold Impulse & Starcom series (Stealth)
Sci. Atlanta ime. B536/+_ B580, Drop-field (MBO)
FAST SHIPMENTS FREE CATALOG
30 DAY MOMNEY BACK GUARANTEE

1-800-818-9688 -+ asest
U.S. Cable TV, Inc., De KPMO35

£100 M. Powseriing Ad. Bidg. F-4 Pom Beach FL 12073

Earn $4,000 Per Month
From Your Home
With A Computer!

S i

Begin part-time and still retain the security of your
present posiion. We offer 20 services you can
perform for your community fram your home. No
experience necessary—easy to learn. We provide
training and computer. For FREE explanation
cassette and literarure call:

1-800-343-8014, ext. 532

CABLE
DESCRAMBLERS
No 800#

No f.:niuloq
Just Jow, low prices.

Call the rest
Then call us for the
best price.

305-425-0751

NO FLORIDA SALES!

BUILD A BETTER BUILDING
i -F. " "I

GUARANTEED LOWEST PRICES
FACTORY DIRECTY 1-800-668-5

or $18,000 Cash
to be rafffled on July 15,1995

$10 for 15 Tickets
May Be Ordered By Sending A Stamped
Self Addressed Envelope
With Check or Money Order To:
Alexander Volunteer Fire Dept.
GRAND PRIZE » P.O. Box 108
Alexander, NY 14005

Computer Business Services, Inc.

WE DARE Y

CABLE TV BLOWOUT

HEW It “The Originals”
Novavision & MiLLENNUIM™® 9
Revolutionary new universal one-piece converters and JerroLn® TVT & TNT
descramblers. Fully activates all Jerrold, Scientific ACTIVATES ALL JERROLD EXCEPT BASERAND
Atlanta, and Pioneer systems except baseband. ScENTIFIC ATLANTA®Y MBSO
Options include: ACTIVATES ALL SCIENTIFIC ATLANTA
» Picture in Picture « On-screen display ENCEPT RARERAMD
« Simultaneous watch/record = Siereo HEW IMPROVED!
« Channel ID « Last channel recall Pioxeer® PIO-IN®
« Volume/Mute « Favorite channel WORKS ALL FONEER SYSTEMS
+ Parental control = Ch 3/4 swilch Call for
- ;Fhﬁw:mﬁi . your MicroCom Inc.
FiBa - aar Lig 1yl FH-EE
Besi Dealer Prices Available Anywhere! brochure 800-655-2002
J-l.l-ilrln—lﬁl-l-ﬂrnq--lh-lﬂlu tﬂ'ﬂl'!l'l MastsrCand - ViSi - Al - SO0
e it ey arky

New TRIMMER
ON WHEELS!

Rolls “light as a feather”
on mwo BIG WHEELS!

TRIMS far easier, better, more
precisely than hand-held mm-
mers. Plus MOWS everything
from whole lawns (even wet!)
1o tough waist-high growth with
ease! Rocks, roots, stumps,

etc., do it no harm because the
“DR*™ has no steel blade 1o
bend or dull. Perfect for ALL
mowing and mming around
smaller properties, vacation
homes, etc., or for finish-
up mowing/
mmming
after nding
MOWETS O
larger parcels
A delight

for anyone

1o wse!

i Plesse muail this coupon oday for FREE DETAILS shout
ithe Revolutionary DR®* TRIMMERMOWER including |
: prices of Manual, Electric-Starting and All-Elecing Muodels :
i “Of-Season™ Savings now in effect, snd 30-Day Risk-Free

1
:lﬁr:. : State ___ FIF
1Ta: COUNTRY HOME PRODUCTS®, Dept. B& ]

: Trial. There is no obligation 1
Ig'\.lrm' 3 rOP 2
I &
1 Adkidress _ = -

=

Discover one of the most bizare collectians of -rl-|
credible plans, lost secrets, forgotien events, and |
strange theories ever assembled! Write for a catalog!

° Tesla! Learn haw to make neon signs,

reswind mators, get high power from

™ Sular ceus! aulo alternators and gen-

erators, build a spot
-Humesteadingl g
0B0OQZE! machee. Shortwave radio books,
o Radinl S e e e ]
sWindpower! “ 5% s
oChemistry! [ omacdn o

vival. Vacuum lorm
'MHCh MOIE! plastics, Learn lock-
smithing, calculus, physics, Much more] Finest col-
lection of Tesla tmcI-:.!

Write for Lindsay"s Technical Books catalog! All |
baaks |'|=Rh|‘!5t qu,{l:l-, | G bt L TR Isean missing! |
Send §1.00 (US & Canada) or $4.00 foreign airmal
Catalog sent immediately! Write today!

Write for a CATALOG!

r sTechnical Boukﬂ
Box 538-WN4, Bradley IL 60915

I ] Send a Techmical Booki Catalog! %100 is er Lai

-
lS:u-:u

|
i
E“’_—---ﬂ:—ﬂl--d




CABLE T.V. EQUIPMENT

for B AT Meea 0 Dol G0 ey B e

-

Why Pay High Rental Fees? | ] = gt byt sy . eing
S 3 oot @ o g TLYSH U JOILg=0l | |d \To TR
Snip wahin 34 PoOw IhlEIE.'L.E loe frew cataiog Tu Am m nrain 1} £ R T

[y e

Vs MC
Fou

CO0. Lel our saparinos work hor e

1-800-243-3967

SKYLINE SYSTEMS INC.
e s @D
Park Ridge, IL 80088

Install It Yoursall - Anywhara

Nao Digging Up Fioors

Writs McPharson, Inc., Dept. 16
| Bax 15133, Tampa, Florida 33684

‘;B* Moare o Frmage e s BB
mtamr b
s (B AR T

*
*
*
* S St S T b

3T P 070 @3V

Sirnel Logal | [ AMATING MEW PROTECTION AGADNST MIART AITACES & AToaTES

Paris 000 Purs B e DEE PBEA S Lue 08
o PROTECT TOLIN HEALTH,
- e e ]
gt e Bt i) il i Iy
s, S b e e b e L] il S FT—
& Selays sging. STRERGTHESS TOUR
EERIME TSR M ag s carce & &l Th s s e
o e raguliety Dt b ke el sl e Eel.  eciaea
et 14383+ s - 3408, 00 et - DAL ., . ar ML), U S
P ages Puai, Al 10,00 par 400 hor Fonsagn onery) Sard i Vil M
imanaion 1750 Cobme e Sukes 8400 Rowlerd Hegiis, ©4 #1748

BUILD A BIKECAR
1 SEATER - 2 SEATER - PICKUP
BIKECAR - Tha Amazing Mini Car You
Build With Bike Pans. Fast, Fun, Easy
To Busd! Cormnplats 1 Saaler
Plans §12.85 For 2 Seater ﬂ i
or Pickup Pians Add §5.00 RT3
each or Order All 3 For Oniy
$108.95. To Order Sand Chack or MO

Cradil Card Omlers Call 1-004-854-8324
Batistecton Jusrarised or Money Back EM E FL SddTH

CABLE TV DESCRAMBLERS

# Quantity Discounts # 24 Hour Shipping
" * Save Money Don't Rent
NOBODY BEATS OUR PRICE
Call Us Last For Best Price

FREE

w
2@ Credit Repair Kit

Wk FLEE

VISA & MasterCard Application
Call Now1-800-345-2121

PLAZAC SALES INC

Cable TV Converiers Plus Panasonbe, Schentific
Atane, Jerrold, Ploneer and more. Professbonal
Service, Good Prices. One Year Warmanty - Ship

I N
Aad tens ol years of ARA ef adil in your eredt file I

COD. Any one implying thefl of service will be
RMIGHT 100% Legad 153133 l:tE TAILS

declined sabes. Sorry. no vew jeney mles Dealers

|77 e omvioum o i 1-800-677-0321 Wanied. o AZAC SALES INC.
1S M Ay nphsng thl o sandce i e dared s 1-800-A-WIRE-4-U (1-800-294-7348)
- L

MAJOR APPLIANCE

LOWEST PRICES AVAILABLE!

1 - ’

ete gt DESCRAMBLERS AEAAORTH
P STt | CONVERTERS ARt
] asy-toriolow * Uacs Ulegnoss :.-:.‘.-c-.:_ - i
28 Laser Insider Secrets That Sea You %55 I-'"'_‘I"En ORION FLECTRONICS
R LR UL ruce oo, | 800 379 3976

i awm
e e R T T Ty — Coe Wear Warranty

sified

VISA & WASTER [

Dorothy Nolan, Classified Manager
Rates: $12.60 per word. 10 word minimum.

Bold Face Type—351.00 extra per word. (First word automatically set in Bold Face Typel. Gray Background—Additional
$54.00 per advertisement. Centered Headlines |5 words or less}—8$65.00 per line. Our MAY issue closes on MARCH 8TH.
{On sale date is APRIL 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 Mechanies, Classified Advertising, P.O. Box 651135, Charlotte, NC 28265-1135. Be sure
to indicate classification under which advertisement is to appear. For additional advertising information call 1-800-367-

5452/1-212-649-3187 or FAX: 1-212-977-5415/1-212-586-5562.

Advertisers using a P.0. Box number must furnish complete name and street address for our records. To avoid delay in the
publication of your advertisement, please send samples and descriptive materials with your request if your advertisement
does not state clearly what is being offered.

YE S l ' I We do take advertisements over the phone. Contact Dorothy at 1-800-367-5452.
# ¢ & FPlease have credit card information handy. Thank you.

AIR CONDITIONING & HEATING

MATIOMAL Disiributor For Heating & AT Eguipment. Gas

AMIMALS, BIRDS

MAGHIFICENT Color Poultry Baok -~ Contans 325 Bresds
Hatching Now. 405/324-8539

ANTIQUES, RELICS, ETC.

FREE Ll 1o Senous Colleciors. 300,000 Indan Arrfects,
Spears. Pots. 50,000 Minerals And Fossis Cadao Trading,
Box 666, Muriressboro, Arcansas 71058

ARTS, CRAFTS, SUPPLIES

“GETTIMG Siaried o Suined Diass ” §1.000 Whitemane
Bos 20857, Hanower, Mass 02335

CLOCK WORKS, Beading supplias, rockhound supples,
it buckies, cul stones. Wholesale calalog 51.00. Eloxite,
Bax 720, Whaatiand, Wyoersng B3201

2 MILLILITER Glass Viaks, Sand 33.00 For Samples. Sara,
4121 Wesd Oak 5L, 823 Burbank, CA 01505,

ATHLETIC & EXERCISE EQUIPMENT

SUPER Big Muscies®! Fasi® Marshal Aesearch. Box 1893,
Cewncil Blufls. lowa 51502-1883

AUTHORS WANTED

PUBLISH YOUR BOOK] Frea guidebook 1o subsidy book
publishing. Vaniage Press. Dept. PM, 518 West 34th 51, New
Work, NY 10001

AUTOMOBILES

E225 DAILY “CHROME PLATING" Auto parts, hosorcy-
clas, intxpansiee, sasy. [Frea) sbormation, Chrome Finish
Box 5748, Dehona FL_IEE"ZE

" DRUG RAID SEIZURES: Buy Dwt Chaap! Cars, Trucks

VAPOR CARBURETOR TRIPLES MPO. Fres informaton
HAA, RZEISP Bowling Green, MO 63334-0350.

FUEL ATOMIZER 2000, Famous, small and doubling gas
milgage for many. Save gas and eam money. Costs less than
§150.00 Guaranteed, Froe Information. BOO-B47-1771. 24hr
mconded message. Wyomng Insiruments - A Name To Be
Trusted

CARS FOR $100 Trucks, boats, 4-whealem, moboromes.
fumniture, electronics, computers etc. by FBI, IRS, DEA. Awail-
Aile your area now. Call 1-805-062-8000 Ext 5-20024.

USED Car Lemon Avoidance, Send 5500 Moneyorder
K. Suda, 12127 SE15th, Choctaw, QK TI020.

CAR MRCON. “BPEEDCOOL"-Frea Irnlo. Sole destributor
ship available. Fax: 011-072-3-5238552. [srasd

CAR ANTI-THEFT SYSTEMS THAT WORK.” Qur Bock
nt s F act uat 32 88 The Car Cams Co.. Box 4838
# Ligt Comes FREE.

g, WA SE22T. D




AUTOMORBILES

REPLACE YOUR OWN WINDSHIELD. Siep-by-Step In-
structions Spacific To Your Wehicle. $29.85 + $3.00 5/H.
VisaMAC 1-800-576-5350,

AUTO SUPPLIES & EQUIPMENT

ALTERMNATOR Gonaralor Rebuikding Book. Dells: HW
Technoogies, 7505 Barkentng, Las Vegas, NV 80128,

HOW TO SECURE YOUR HOME FROM BURGLARS 5s-
crets Revealsd $4.00 Ppd. Lou Oliis Enterpeises. Dapt. PM2,
4017 Detaware 51., Andenson, IN 46013,

$2,000 DAILY From Your Telephona Answaring Machina
I've made over §1,000,000 using mine! {303] §37-1482.
Recorded Detals.

PROGAAM FOR RICHES Enatesn's amazing secrel of e |
muman brain. Send $10.00 US lully refundable fo authar:
Brocks Bartholow, 1154 Sarmano Drive, Colton, CA 82324,

SAVE 51,000 ON YOUR MORTGAGE WITHOUT REF- |
MANCING! Proven techniques that lenders donl disclose. |
Sand $12.00 for info and PC DOS program o Modgage, PO
Box GA063. Aalesgh, NC 27813

WHOLESALE Auto Parts—Top Brands—LUnbelievabla
prices—All USFoomgn Vehicles. 1-800-435-6460.

AVIATION, HANG GLIDING

BUILINFLY Your own BACKPACK POWERED PARA-
CHUTE for bniprofil, Takes o8 from level ground unasaisied.
onty 51995, EASYLIP, 817-M Andarson, Talenl, OR 97540

BOOMERANGS ... HIGH-TECH DESIGNS!! Incredinie
Returne Amarng Fun. FREE CATALOGS. Boomaranghlan,
18D8-1 N 3rd, Morwoa, LA 712014222

AIRBOATS, Hovercralt Supphes. Pians, Propeliers, En-
Fres. Cataog $5.00 Amowprop, Box G10M, Meaker, Okla-
homa T4855

ULTRALMGHTS - Sample issuo $3.00. Uvafligns Magarine,
12545 70th Street, Largo, Florida 34543- 3026,

TRICYCLE Pawered Parachute Plans Sand $50.00,
Lawrgnce Raborn, 13345 S.W. 106 Avanws. Mami, Florda

LEARM To Fiy. 30 Page Book Telis All 58.00. Kampadr,
Durharriba, NY 1 3054-8702

HOMEBUILT AIRCAAFT -« ILLUSTRATED SOURCE-
BOOK: New Sacond Edition. 304 pages. Kits, Suppias, Ser-
wices - Everythang to salact, bulld, fy and maintam your own
airplane. $20.00 plus 54.50 SH (USA). 1-800-557-2376 In
USA or (7O07) 747-1508, B4 PST ar Chack/M.O. 10 Asig-
erahee, 340 Adama #G(3). Beraca, CA 84510,

BALDING

GROW Hair 4 Monshe New Discovery! Box 1012-C, Makat
1250, Phitppinns. Brochune $1.00.

BOATS, OUTEOARDS,
TRAILERS, & KITS

BOAT PLAMS - PATTEANS - KITS - Over 240. Canoes -

catalog “Epoxy Manua” 32, GLEN-L, 8152 Rosecrans, Box
1804PMS, Baificwar, CA BITOE-2138. J10I0-6258.

BOAT KITS - PLANS - PATTEANS - AMERICA'S

COVER Mo dryrot apory boatbusiding - HUGE ILLUSTRAT-
ED CATALOG 53.00 (Airmail 55.00), Book “Ar

AUTODIAL retunns calls sutomabically. Answering ma-
ching, louch-tone phone required. $8.85 Guaraniead.
VissMastarcand - 1-600-283-0641.

SURVIVE Teenage Phorne Abuse$S Technigues and
Tools. Free ito. P3 Corp., 3810 68 Place, Kenosha, Wi
53142,

BURGLAR ALARMS &
HOME PROTECTION
WIRELESS Home, Auln Security Systems. Frae Catalog.

RAB, Box 356, Easichestar, NY 10709,

PROFESSIONAL SECURITY SYSTEMS. Free Cataiog
Sacurity, P O. Box 2933, West Monra, LA 71284, ]

ALARM SYSTEM Hnmmmc_l‘.—anln seH-inglalled
£295 00, INCLUDES ONE YEAR MONITORING. Sand 58 95

CRIME VICTIM NO WAY! Not Wian This New Book. Free

| Deotaits or $16.95 pp. Foothills Publications, 24380F Genesea |

WVilage Fd.. Golden, Colorado BO401.

BUSINESS OPPORTUNITIES

WHOLESALE BARGAINS. Froebios, Greaways by mail. |
Write: Wholesale, Box 51488-A, Ontarip, CA 31787,

BOOKS for small, home businesses. 50+ lites. Calalog
51,00 Mibennsumn badia. 11872 Hamisburg. Los Alamitos, CA
BOT20.

BIG MONEY REPAMRING AUTO WINDSHIELDS, Supphes
and mformation. Grubbs Glass Paich, P.O. Box 243, Monlic-
o, AR T1655. 1-800-243-2313.

DAILY “CHROME PLATING™ Auto Pars. Mosorcy-
s, inexpensiva, easy. (Free] wiormation. Chrome Plating,
Box 5748, Deona, FL 32728,

TREE-SHAUB SEEDLINGS. Whnolasale, Beautily. Makn
Money. Free Codor Calakeg Casing Nwsenes, Box S38PM, In-
Hana, PA 15704,

528,307 IN BACKYARD! Growing new spacialty plants.
Fraa bookiel, Growars, Box 1058-PM, Bellingham, WA
P8227-1058,

$B02 844 from homemase “how-ofopporunity” bookints,
Froet raport. Bookiats, 507, Oak, Friendswood, TX 77548

LET the govarament finance ',t;u-r small business
o S500,000.00. Free reconded messagas; (TOT)
A45-B800 (KZ3). |

Boatbuilding”, $6.00. - Frea Epawy/Fibes
log - CLARKCRAFT, 16-8 Aguatane, Tonawanda, NY 14150,

MEARCURY - FORCE - EVINRUDE-NEW 1983 Bar-
gains. Al Sizes.. $2.00 handling.. SBcoll MeCulloch
parts . Electra Manng, §10 Memick Aoad, Lyntvook, New
York 11563, INFLATABLES.,

BAIL AWAY, bukd your own boat, complela kit. caladog
5500 BHELL BOATS, RF.D. 2, BOX #88C, 5t Albans, VT
05478

BOOHKS & PUBLICATIONS

“AMARCHIST COOKBOOK™ Available again! $25.00, de-
werred Bardcade Books, Box 1401-X, Secaucus, MJ 07086,

"SHARPENERS REPORT™ Monthly Newslener Valuabla
Tips-Sources-BuySall Used Equipmant. Frae Brochure,
Skog Compary, Depl PM3, P.O. Box 22187, Minneapoks,
MM 55422

FAEE BOOKLETS: Li'ln._f.leam. Soul, Aesurnecton, Poilu:
tun Crigis, Hell, Jedgement Day, Restiution. Bdla Stan-
dard{PM), P.O. Box 67, Chaster Spings, PA 18425

LEARN LUCRATIVE, EXCELLENT TRADE OF SIGN
PAINTING FROM NEW BEST MANUAL EVER! Free |nfor-
mapon, Write Today! Send SASE. Cook Pubshing, Box 7.
Waxahachia, TX 15165

UNDERGROUND Sourcebook of Forbiggen Divices |
Knowledge Wris: #365-X3. Penfiaid, NY 14528-0065.

“HOW TO WRITE MONEYMAKING CLASSIFIED ADS.

“MANUFACTURE GIANT PROJECTION TVs™—Huge
profits!l! Simple!l! “Sony quality™!l! Catalog $1.00, POLI-

| VISION, 167-PM Cypress, Theoop, PA 18512-1426 |

Tocks the Pro's Use. Guarantesd. 5500 ncludes 5H CMA |

S500.00 FROM ONE BACK CEMENT! Pictura Proot §1.001
BRINCO, Box 401 052-K, Hll-pﬂ‘lﬂ.c.l'lm

PLASTERCRAFT _ . . Profilabla Home Business 3000
Maids Availale. Detads, Lynnatis. 62515 Menipas, Mentos,
Oy 44060,

" MAKE YOUR DREAM GOME TAME, EARN $75,000
YEARLY REPAIAING CRACKS 1N WINDEHIELDS AND

RIAL AVENLUE, FT. LAUDERDALE, FL 33351

540,000 OM % ACRE! Now Hydropenics - inespensive,
plagsar, practical Free inlormation. Folin's, Box 581604
Erankhin, TH 37088- 1804

HYDRAULIC JACK REPAIR MAMUAL, CATALOG
$10.00. HYDRAULIC PARTS SUPPLY, BOX 4187,
BROWNSVILLE, TEXAS TRS20-4157.

LEARN Sawing Maching Repaidng. Man, Women, Lucra-
tive Profits. Gressiin Cormespondance School, Box 805,
Algxangria, Ohio 4300

RECYCLEI FROFITS MADE) Racondisning
Autormobile Bateres! (Free) infoemation’ Bantery Outiel, Box

PAAND Tuning quickly arned with home shady Courses.
Cuploma granted. Amarcan Tuning School, 17050 Teflar
Ownea, Miorgan Hall, Catd 95007,

BE YOUR OWHN BOSS. REPAIR CRACKED WIND-
GHEELDYS, it's emsy, Wil S0dch wou Bow B Basr W 1 yoor
o Dumimess, Keig ol This Aniy i e Fataobed Eguis-
ment FREE vehmtie repovt Call 1-G0000%- 2507, Gias-Wss
Sywieana, e Box T7E8-0, Berd OF B77OR,

HOMEWORKERS DESPERATELY NEEDED! But don't
gt caught in the homewark raud rap! Hundrds of legitimate
compansns wan! o smplay you now' Fres répon! Long SASE
T Congurner Network, Depl. P2, Box 8138, St. Paul, MN
55108

(Fetundablsl. Woodwin-PM, POE 859, Bridgewatar, Mass
O2324-0850.

NEW! 2000% FROFITS - in

. Fred i

| lormabon. Casicrater, Box 16588 (M3), Mamphis, TH 381586-

Cr386,

6,000 Monthly Assembling Compulers! (Easy Mo Bus-
neas Opportunity.) Free Report Compulers, S829P Ripple-
cres, Morena Valey, Caliomia G25567- 18217,

$4.95Each Car Alarm Sticker You Make. SASE: Auto-

| Guard, Box 8X270.PM, Los Angeles, CA S0003.

THE BEST! Your mai-order DREAMS come frue. 1000%
profitl Seccess, 3722 Weal S0th #2058, Minneapolis, MN

. 55410

START A-Milbon Dollar mall order bussness. W drog-ship
2085 bes! salling procucts. Lowes! below wholesale prices
Il'l‘nm'l- mff homa businass Dﬂﬂﬂlhli ¥
Frag Book. SMC, 9401 De Soto Avenue, Depl. 20-TH,
Chatsworth, GA 31311-4861, (B00) 3454500

OBTAIN Capaal. How? (Free Booklet) Sourcas-P2. Ban
201332, Davie, FL 33329,

TWORK FROM HOME. Financial ndepandence’ Quelzal
Co., Bo 537, Wala Wi, WA 55362, (509) 526-8544, (415)
B05-6537

$1,000 WEEKLY AIR TOOL REPAIRING. Frea Datails,
Baox 4172. Wichita Falis, TX 7E308-0172.

REPLACEMENT, Quick, Eagy To BOD0AEay. (206)] 2568742
Wik Todiy Ta Fairnt-AR, Boo AG0E-POGE, Vancouwar, WA
R

TURN BSe INTO $4% PROFIT! FREE OFFER. JCOF, Boa
668, indian FAocks Begch, FL 346350684

JOIN HOME-WORKER'S ASSOCIATION - Got “Guaran-
iead Lagitmate” offers! (Many Chowas!)

| writs: Azsociation - PM 395 Alsxandria Bay, New York
13607-0250,

$25.00 / POUND PAID For Alumirum Scrap? (YES ... Frea
Flepodt’s Write: Amariscrap - PM 395, Alaxandna Bay, New
Yiork 138607-0127.

FREE 24 Page Report “Informaton Super Hignway Profits™
by Puss von Hoelschae. Mo Compuber Flequesdl (513 482
B453.

$80,000 From One Acral Grow GINBENG. Lee's, Box
BE2TE-PMI, Mew Augusta, indiana 45268

QUIT BEFORE YOU ARE FIRED Established Homeoased
Technigues Immedate Income Write Omnilue-A2, 8889 Or-
chardiake Ad. 8262 W. Blocemfioid, M| 487322,

§320,000 Yoarly Seiling Books by Mail, Recruiting Busingss
Associates, TPCF, Bax 4113, Tomancs, CA 90510

S50.000Menr. Selling, Muﬂu of BXpOMNgG cads. Fras
raport. Autonet, 507 Qak, Friandswood, TX 77546,

RECORD Viudeotapes . Al Homa. §5,000 Monthly Possi-
ble. Mo Pamography. Fres Detads. We: CMS Video Compa-
ny, Dept. 17, 210 Loma Square - #1863, Birmingham, AL
A5218.

MAILORDER BOOKS. Excelient profits. Mascor-PM, Box
B308. Saver Spring, MD 20807

" 2000% PROFITS Backyard Hers Dusingss. inespansive.
Frea Details, Herbs, P.O. Box 415, Earysvile, VA 22330

NEW! GROW EXPENSIVE PLANTS. 2,000% PROFIT.
Fiee information. Growbaz, Box 308-M3, Saminary, MS
34T

" MAILDRDER Books. 1.000% Profit. Selecico, Box 1140, |
Clearwater, FL 34817

RECYCLE METALS. NO, NOT BEER CANS! Easy 3458

EXTRA MOMEY, LOW START-UP, FREE REPORT.
SASE SHARE. 15 Easl Pigge, Langhoma, PA 150563

START a homs business in your spare wme. Fres inlomma-
lion. TRC, 12044 § E Aak Portand, OR 87233

FREE Informaten: Amarica's Most Prettatis Home Busi

| mass Dppariuniy! 1-500-644-4123



BUSINESS OPFORTUNITIES

WATER WELL DRILL—Economical—Simple—Sturdy
Start PROFITABLE Niche Business. 1-B00-658-6T56.

MAKE 515,000 monthly! The Padec! Businass. Mo invest.
mant. Easy. Free Booklsl. MPM, Box 87, Lencres, 10 83541,

IMPORT-EXPORT cpporunity, profitable world-wade, mad
onder business from home, withoul capital. We ship plan lor
no risk axamination. Expanence unnacessary. Free Fepon.
Malinger, Dept. J37T03, Woddland Hills, Californsa 91367,

RETIRE WEALTHY THIS YEAR. Creais Idaas - Cithars
Diszribute Them, Facers Monthly Checks - Free information,
«Jim Purced, 18511 Daphne, Tomance, CA 30504,

NEW OPPORTUNITY! Eam big money processing goverms
mend refunds in your spare Bme. TS EASY! Start now. Frea
Information: Paragon. 318 Caiffornia. Dept. 326, Reno, NV
BES0D.

31,807 Products, Factory Dimcl. TAIWAN, HKONG, PHIL-
mmm,.. Ecko-CH, Bhalima, FL 12579

BELTS, Buckias, Jerespiry, Wallets. Complets na lasi sall
BrE B-l] Profta. Color catalog $1.00. Anchor, Boa 3858-PRA
Morih Providencs, R 02811

FAMOUE NAME REPLICA WATCHES. Excallent Ouality
Moneymaker, Whalesale Brochure. 1-800-553-4334.

CABLE TV EQUIPMENT

CABLE TV Wy reni? When you can own. Low prces,
qunity peoducts. Call TONITE & pm-11 pm EST 1-800-883-
Mh-mmvmmnu.wm,m
caln, NH 03251,

CABLE Test Chips. Puls cable box into hull sanice moodal
529 95 10 $50. 05 1-800-452- 7000, [310) 902-0841

REVOLUTIOMARY Technology: Universal Box Works On
Jarolg-Pionger Systems, 1-800-876-6342.

ENTREPRENEURS. Start Homemade Bookiat Newsistisr
Saif-Publishing On Shosstring 535 000, 100,000 Incoms
Datails. STAHLKAS, 80 Wastchaster, Williamavilla, MY
14221,

CABLE TV CONVERTERS/DESCRAMBLERS. 2 year
wiirantios on Jermold, Zanth, Tocom, Scientfic Atlania We
SBNIoE MOSt comeaniars. bonsy Back guaranies. MATIOMNAL
CABLE BERVICES (2109) 835-4128,

GET PAID 5388/ Roll Takng Easy Snapshots Al Home!
Fres Report Phototek. Box 2457-PM, Pinecove, CA 52548,
BOS-B58-4T37,

CABLE/SATELLITE DESCRAMBLERS for all systems
guaransed! Send SASE flor iformation. Mystical Elactronics,
P.0O. Box 481 Cooper Siation, New York, NY 10276

S400 DAILY “TINTING AUTOMOBILE WINDOWS™
FREE Dotails. MOBILE-TINT; 024 Main; Hampton, CT
06247

FREE slactroplating catalog. Kits. University Pubns.. Box
1071, Provo, UT B4803, (BO1) 377-5367

in 24 hours. Guaranised Detaded Suc-

SELF-amploymant
coss guide. $18.05. TJ's. 315 McKinley, Kellogg. ID B3837

— ;
" MAKE $1000 in spare me! Free details. JB Pubicabons,
P.0 Box B38, Sufte 1000, Horsham, PA 19044

LATEST UNIQUE MAIL ORDER PRODUCTI Rasdy 1o
star, IMMEDIATE mail order program. Complate with ads
and fiyers. Details. Scena Marketing, 10013 NE HazeiDell,
Sulte 162F, Vancouver, Washington GB665.

WE buy nawspapar clippings. $781.23 weekly, Seng
stamped arvelope. Edwards, Box 487156GH, Atlania, GA
a4

530.00 HOUR WITH YOUR VIDED CAMERA AT HOME
IN YOUR SPARE TIME. FREE INFORMATION. CALL
1-800-T52-4838 DR WRITE; OWEN, 4213-C OWEN ROAD,
ALTON, GA 30720

A-50% Advemsing Sales. Fast Service - Since
1584, Send 52.00. CPSP Inc., 256 Main St., Derby, CT
8418

BANKING, Privade, Logal, Safe. SWITZER-
LAND - CAYMAMNS. HOW TO Ropaort %30 60
1-B00-T94.T750.
CONFISCATED Cars, Computers, Boats, YOURS!! Froe
Datais, Box 1528-PiA, Haverdosn, PA 18083-0998

PRIVATE INVESTIGATION TRAINING! BIG INCOME!
OWN BOSS! FREE INFORMATION. PROBE, BOX (PM)
2133, BEVERLY HILLS, CALIFORNIA 80213-2133,

37,000 Morihly Others Do The Wark. | Con-
tracted $30,000,000+. Wit Free Report Or Bookis! S18.00 +
§3.005H. Contractors Publishing, Box 628, Cypress, TX
Traza

§1,000's WEEKLY MAILING LETTERS, GUARANTEED!
Frea postage/supphes. Send SASE, Genesis, Box 040215
PM, Brookdyn, NY 11204

EASY, EFFOATLESS, ENJOYABLE WAY TO RICHES.
Make money immadiaiely from homa. Details: SMI, 10013
HareiDell, Sulte 162G, Vancouver, Washingion GBBAE

1 MONEY Maker Spare Timal Mo Mo eweantory!
Puslicty documentad sevan week 519,919 income! Free au-
dio cassefie and Repon reveal everything. Aeal Maonay, 333-
PR35, SW 5th Stresl. Grars Pass, OR 97526

—
IN CLASSIFIED ADVERTISING?

TISIMG™. The nlormative 24-Page Booklol Wil Show You
The Do's And Don'ts crmmwm oy Yo
Can Mlaks 1 Work For Yo So Onder Today Cirdy $1.00 {no
Phus Youll Recessn A 5200 Coupon Ralundable With

O Box 581138, ChamoBe, NC 2RWS. 1138

Drder. Sond Tor POPULAR MECHANICS CLAS-

“CABLE T.V. CONVERTERS" Jorroid®, Zanith, Pionser,
Dak, Scientiic Atlanta. And Many Mom. 12 Years Exparience
gves Us The ADVANTAGE. VISAMC, AMEX, COD. Aavan-
lage Electronics, Inc. 1-B00-052-3916, 1125 Rnansood Dy,
Burnavills, MN 55337,

CABLE TV Mew Products. Bast in The Business. Extemal
Activators For Jerrold, Psoneer, Scientfic Atlanta Living Or

CABLE Test Axis, Cubss, AFT1's and Traps. Jerald, Pio-
near, Sigma Boxes 1-8B00-871-1110.

“BULLET™ BUSTER. Electronically shisld your cabls box,
$19.95 + $3.00. SH. VISAMC, Electroman, (504) 482-3017

DEALERS ONLY: Tes! chips al below wholssals pricas!
Socanlific Aflants quick boards. Jenoid compatiile for sl mod-
s, Pionesd, including 8300, Zenith, Tocom. Direct from man-
ulBcturer, we QuarBNise the lowes! prices. Softwane angd mas-
ter files availatis, We also have descrambiers, priced o
move. Visa, Masiercard, COD. 1-800-618-T480.

CABLE TV CONVERTERS & ACCESSORIES Whckasalors
Welcoma! 30 Day Moneyback Guarantes! Free Catalog!
PERFORMAMNCE ELECTROMICS, INC. 1-B00-815-1612

CABLE DESCRAMBLERS. BARGAIN HEADQUAR-
TERS, PRICES, ABSOLUTELY THE LOW-
EST PRICES! MONEY BACK GUARANTEE. NOBODY
BEATS USI AP ELECTRONICS 1-800-304-3504,

CABLE TV Descramblers—Excallent Pricas. Immadia
Shipping. VISAMCCOD. Wing Wholesals 800-304-4408,

Models Ouality, Prce & Sarvice. VisaMC - dealsr inquiries
invited. EAGLE Elscironics, Inc. 1-800-258-1187, 1301 Rad-
head Bhed., Naples, FL 335883

CABLE TV DESCRAMBLING
TURN-ON CHIPS - Easy To install Jerrokd, Ploncer, Scien-
fific Afiants, Zenith. Cuantity Pricing Avaldable. All Orders
Shipped Within Twenty-four Mours. (1-800-800-8532) TAZ
ELECTROMICS GUARANTEED.

Maotorcycle, Utility Car, Consirue
Siraamibned, Easily Buill Catalog 54.00. (Fe-

Hon—Sirong. !
fumdabia). Tag-Along, Box 8540, Band, OF 97708-8543

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

52 LESSON Canoon Course, $10.00. Tooners, Box 30367

CATALOGS

“TELEPHONES & Accessories.” Free Catalog: 1-(513)
B29-8181 Leave Massage, 20HRAS.

“SMALL ENGINE PARTS" catalog $2.00, Srmev's, 513w
Spring, Weatheriond, TX 78086

POLICE-FIRE SCANNERS. CB's. MARINE ZWAY, AN-
TENNAS. HPR, BOX 621136PM, LITTLETON, CO 80162.

CB MODIFICATIONS! Frequencees. sliders, FM, amplifien
£3.00. CBCI, Box 31500M, Phosnix, AZ AS048.

CLOCKS, WATCHES, ETC.

REPLICA Swiss Walches 15KT Goldplated! Lowest Prices!
2Y Warranty! [404) S62-0609,

COMPUTERS & SOFTWARE

BBS Lst Over 1,000 All interast. Local, National, interms-
tonal Members. §7.85 + 33,50 S/H. JP, 11 Vesla Place
PMLST. Yonkers, NY 10703

Calalog. 53,00 SAH. RSP, POB 241052, Appie Valey, M
55124

CONTACT LENSES
WHOLESALE Contasct

CABLE CEFN'-"EFITEF!S. ACCESSORIES BELOW

WHOLESALE! immediate dednery from plant stock! COD |

argars only. Mo Florida sakes. 1-800-865-1748

SHNES/GENESIS cadndge backup systems, secunty iools,
schamatica, more. Frea nformation. VCRX Video, P.O. Box
151011, Luhan, TX 75815

DIGITAL Converter/Descramblars With Remotes, Zenish
ST-1612 §148.00, Scentific Atanta BE00 $249.00. 1-{815)
331-8637. Durk Braem, 4508 Agualic Rd., Nashvills, T
3T211-5304.

CABLE TV DESCRAMBLERS/CONVERTERS, Jerrold, |

Scientific Atlanta, Tocom, Zenih, Pionesr. Mors! BEST
PRICES! Free Catalog! ALLSTAR 1-800-TB2-T214.

CABLE TV, DESCRAMBLERS, Convertars, Combos,
Cuaaniity Dissount. Call Mow. Wa'll Meel O Beat The Compo-
iihon Linvensal Saies, 1-800-657-2371

CAMPERS & TRAILERS—KITS, PLANS

CAMPERS - TRAVEL TRAILERS: Plans/Kits Catalog

B A Rland 0169 Brsscrars Bas 000 BAE Banlicces

Proven. SASE For Informabon To: Robibes, Dept. P, Box
5088, Wallinglard, CT DE4G2

LEARN Modam Arrowhead Making. VHS 529 85 SH
£3.50. Comwmons. Box 5012-M. Central Point, DR 97502

BELT BUCKLES for coins, stones, jewelry mountings, cut
Slones, clock works, Wholssale catalog 51,00, Elowile, Box
726, Whaatland, Wyoming B2201

DAY BASEMENT. You can have @ dry ba:
wourssll, and save thousands! Write or call iodm
Sep-ty-step vidoc. $24 95 + $4.00 SH. Moneyh
taa Homecwner's Rescuce Company. ZI08
Suthe 200, Glacsaons, MO 641 18, MCIVISA 180
Ext. 20

s
_— -~ e —
FINALLY THE BEST TUNE-UP MANUAL EVER AVAIL-
ABLE! Learn 1o make adjustments lor powes &
Pass emissions test. Bypass Vehickes Computer & Much
Maore, Mo Specal Tooks Nesded Send 58.88 o0 Automatve
Enpnsenng. PO, Box 1783, Ocean City, NJ 08228,

ENVIRONMENTALLY SAFE INSECT CONTROL Wi



DO IT YOURSELF

EARN MORE MONEY! Leam Electionics From Videos
Guaramssd 1-800-878-8112

GEODESIC DOME SHELL 48 feat diameter. 513,500
F OB Canterbury Dome Co., Kings Min, NC 28084. T04-
THR-T2

EDUCATION & INSTRUCTIONS

COSMOLDGY? Phiosophy? $4 25 Par Telephone Call
G00-9TE-GATE. Call Now!

GCALL: Acts 2, Acts 3. Free Prayer. 1709 Fredencksburg
Ave., Lakpland, FL J3803-2561

wry. 24 volemes. ol COUrses
Technical Publthers, Box 1218 M, Glon Lake, MN 55345,

LEARN LANDSCAPING a1 home Free brachure, Ca
1-B00-326-0221 or wrile Lietime Career Schoois, Dapl PM
0135, 101 Harrison Street, Archbald, PA 18403

PARALEGAL GRADED CURRICULUM. APPROVED

BT1440, Dapt PM, Dallas, TX T5287

BECOME A HOME INSPECTOR. Stan Your Own Buse
ness. Approved Home Shudy. Free Casesar Literatune P.C.O.
Aflanta, Georgsa. B00-362-T07T0 Dept. PPC12T

TERAMPAPER assistance. 18,278 papers availabial 306
page catalog-ush §2.00 Aesasarch, 11322 |daha, W206MK.
Los Angeles B0025. Tod-free Hotiine: B00-351-0222 (or 310-
ATT-B226)

LOCKSMITHING, Unversal Schoal of Master, Comespon-
gance and Shop Training. Box 214852PM, Sacramano, CA
G581

INVESTIGATION CAREER. Ouick home study. Bacome a
professional (BOO) 272-6680,

NONRESIDENT UNIVERSITY DEGREES. Bachelor's,
Master's, Doctorsies. Accredited, naxpensive, fast Credit for
il sxpenence. FREE BROCHURE. Baars Gude-CLB, PO
Box A26PM, Baruca, CA 845100 (B00) B35-BE35.

HELP APPLIANCES LAST LONGER, $3.00 to: G Judy.
P .. Box 1008, Chestenand, Dhio 44026-1008

LEARN AUTOGAD AND EARN MONEY First Step for Au-
1oGAD: Home Study Course will geva you he skiks neaded 1o

500+ pages of Lessan Sets, and AuloCAD |7 softears - A8
o e i Suscoessdl. For more infosmation call AVT at 1-800-
5541460, Your satislaction s guamaneod

FREE VIDED Exiernal BA/BS, MSMBA, PROLAW-Ac-
recited, finencial mid, (BOG) 431-377 :

75. La Salls Ln
Dept @775, Mandeville, LA 704 70-4000

~BECOME AN ELECTRICIAN Approved Home Siudy. Elec-
incian Tools Included In Couwrse. Free Carear Lilarature
P.C.0., Atianta, Geongia. B00-362-7070 Dept. TEC127.

CASH For College! Professar Shows How. Coliege Fund-
ing Research Report. $10.00 MO. Dr. Beaskey, Box 2111
Cadar Hill, TX 75108,

AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY
FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE-
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO
CHARGE IT TO. ASK FOR DOROTHY NOLAMN. 1 (BOO) 367+
S4ERAFT) BAD-IT67, FAX: (212) 677-5415.

SURVEILLANCE - COUNTERSURVEILLANCE - WE
HAVE EVERYTHING] Catalogs 55 00, PEP, Box 500024-M
*orcross., GA 30093

“BUGGED? PHONETAPPED? Fraa Catalog Counser S
vasllilancs egupment tals you Fast! 1-800-T732-5000
SURVEILLANCE/COUNTERSFY, PROTECTION! Guar-

anteed Lowest Prices’ Catalog's 55.00. Protector, Box
E20204-0, Salt Lake City, UT 84152 (B)1) 487-3823

DIDITAL VIDED STABILIZER romoves all vides lape
copyguard protections. 52985 A-Plus 1-B00-877-T58T

RISy,

EMPLOYMENT INFORMATION

EMNGINES - Brggs, Kohler, Others - HUGE DISCOUNTS!
Catalog 52 Engine Mart, 2642 Newlound, Marritt Istand. FL

EYEGLASSES

|E

BROKEN Frames Sokdered. $29 99, CH/MO. Chiistophers,
Box 240324, Memphis, TH 38124-0324

INCREDMBLE!! EASY MONEY CAM YOU USE EXTRA
CASHT?? WE HAVE EUROPEAN BANKS THAT GUARAN-
TEE HASSLE FREE CASHI MILLIONS AVAILABLE—
JUST APPLY!! NO CREDIT OR COLLATERAL RE-
OUIRED! DETALLS $5.00. LC.E. 2350-S0UTH JONES #1071
SUITE #0922, LAS VEGAS, NV 80102

HOW-10 Succassiully Erase Bad Crodit, 4 Proven memods
Froe details. Write Today! ACS-PM3I85, 4415 W, Harrison
FZ20C, Hillsice, IL 60162-1904

EASY Credit arlnmd' Gt Your Visa or Mastarcard
Aogandiess of Previous Cradit! Call Mow! 24 Hours! 1-800-
B54-BB03,

BILLIONS AVAILABLE! Free Government Grants! Cal
{24 hrs). 1-{618) 589-3502

INVENT BOMETHING? ESI inc. links unconnecied ind-
viduals with decision-makers. Free brochure supplied.
1-B00-547 - THAS

ACCUSEARCH Specaalizes in Thorough. Prompl. Inexparn-
sve Patent Saaches. 1-800-953-5436.

INVENTIONS, New products. Wi submil i industry, Patent
senaces. 1-800-288-IDEA ==

EMERGY AELATED INVENTIONS. Palenls and govem-
mani assisthnce Steven Hilard, Regestersd Patent Agant
0y 570-0224

PROTECT, DEVELOP, MARKET IDEAS wilh asssiincs
souncel regresentation. REGISTERED PATENT ATTOR-
NEY, REGISTERED PROFESSIONAL ENGINEER, MBA.
| Presion Cwanham, 1180 So Huon St, Denver, Colormdo
BOZZY. 1-B00-360-0280

INVENTORS Dont ba Foolad - Call Our Inventors Club
1-800-468-1793

PATENT SEARCHES, WiO REPORT 5185
UTILITY PATENT APPLICATION 51750
INFOTECH Design and Patert Prolessionals. Call lor irdor-
mabian, B00-301-6036

Etfectva Patent Applicabons For Mechanical Inventions.
Julian Swann, B01 Walkley Rd., Otiawa, Canada K1V 6RE6
(613) T36-5058

DEBT PROBLEMS? AVOID BANKRUPTCY! Raduce Bils
by B0%! Mot & Loan Company. 1-800-564-8803.

SAVE THOUSANDS and pay off your home margage
years in advance. Our program is a bestseller. For two
brochumss and samplo contract. please sand $5.00 to; Mor-
gage Savings. 1400 Touchsions Fd.. M. Fi. Myers, FL 33503

MONEY TIGHT? Send for FREE simple-io-keap budgel
Limit One per parson. Enclose SASE to HAH Productions,
P.0. Box TET248, Dallas, TX 753TE-T248

“NEW Valid Credit File Guar. Free Inlo: Call 213-368-8114

CREDIT Powar Booxled! — Establish, Ae-Establish Credit
List Mastercard Sources. SB.85. 713-F97 4500

FOR INVENTORS

PATENT AND DEVELOP Your invention, Registered
Patent Agant and Licensad Professional Enginesr. Send lof
FREE PATENT INFORMATION Every Irvenios Should Have
Richard L. Miler, 12 Pariside Drve, Suae-M, Dix Hills, NY
11746-4879 (516) 4894343

WORK DIRECTLY WITH

REGISTERED PATENT ATTORNEY & GRADUATE
EMGINEER with 38 combinad enginsenng & paten! oxpar-
snoe. US & inernabonal patent applicalions. PATENT &
DEVELOP wioas with tha axpariencs of an expert. Call o
wrile for fres CONFIDENTIAL DISCLOSURE RECORD OF
INVENTION & FREE 148 PAGE BROCHURE. Infroduchaon 1o
industry, Markating Plans, Offshone Production. Prodctypes &
Ressanch Aeadily Aviilatss Ao in
& Trademarks. ABSOCIATES LOCATED AT PATENT
OFFICE. CREDIT CARDS ACCERTED. SATURDAY &
SUNDAY HOURS. Michagl |. Kroll Registered Paten!
Ancemiey, Rogistration #26.755, 171 Sollwall L, Syodset, NY
11751 TOLL FREE US & CANADA BOO-367-T774; Tol Frea
FAX US & Canads B00-367-TT73 Intormamionnl Prana/FAX
516-692-3TH5

PATENT IT ECONOMICALLY! Free deiais. Licensed
girce 1056 Faner Assocates. F00R Fondulac. Richmond, WA
23220

INVENTORS! |—.II."_'rD|.- palEn and protl '.I-'ﬂ'- '-ﬂ: IIJ.E.J" |

Call AMERICAN INVENTORS CORAP, lor free information
Senving Inveniors since 1575, 1-B00-338-5858

LEARN now o ofher your invention for sals or licenss Froa
booklet outlines ceduras, royalty rates, requirements
Wanalei Sales Corporation, C-8-Fi-5. Framonl Ohio 43420

INVENTORS: Uhire The Logeesl Process™ 1o PROTEC-
TION And Polential PROFITS. FREE ADVICE, Your First
Siep & Important. Wa Have & Database Of 7+ Millon Compa-
mia 1o CREATE OPPORTUMITIES FOR OUR CLIENTS.
APSI, Washington, DC. B00-458-1552

STOP PAYING FOR UNMARKETABLE DESIGN
PATENTS! PATENTIals INCORPORATED: SEARCHES,
OBTAINS UTILITY PATENTS, MARKETS AND LICENSES
INVENTIONS FOR A PERCENTAGE. BOO/261-T457

"REGISTERED PATENT ATTORMEY, DA Heiliesirings
Eraa inlarmancn 1-800-068-TETT

INVENTORS-NEVER SEND IDEAS TO STRANGERS!
AVOID RIPOFFS - BAVE REVOLUTIONARY
PROTECTHINMARKETING METHOO! NONPROFIT OR-
GAMIZATION. FREE INFORMATION: 1-800-846-1226.
BORSARI & ASSOCIATES provides PROFESEIONAL
patent sparches & applicatons Aaogistered patant attorniy
ouaranteas CONFIDENTIALITY and SUPERIOR SERVICE

YOUR INVENTION OR PROJECT SKETCHES Profes-

| sionally Computer Fla-drawn & Piotied. CONFIDENTIAL.

Froe Intp. DRAWMe Company. 1-800-401-3373

INVENTORS. Free inlormalion package on palents and
tragemarks. 1-800-876-6670. J P, Halonik, reg. Pal. Aty

INVENTION Help Firm Seaking Ideas To Market. No Fee
For Apgroved Ideas Uinsl Solg. B00-564-2034

INVENTOR'S HELPER Have a Bright idea? PROTECTED
viens have PROFIT potental! FREE BROCHURE (B00) 813
g729 (516) TET-2573

INVENTOR'S DNGEST. Calebrating 1an years as Afmanca s
only imvanions magazine. 32 00 per year 1-800-838-6808

SECRET CABLE DESCRAMBLERS! Buils your own Da-
perambler for LESS man $12.00 in SEVEN EASY STEPS!
Anthaas
that COST NOTHING To Try, included Send $10.00 1o:
INFORMATION FACTORY, P.O. Box 869, Ssalvook, Texas
TTSAE for C.O.0re 1-T13-022-3512 Any Time!

NVENTORS Stan Home R/D Company, Tax ‘-ﬂva.l'u.'.]E!_
Etc. Thoma, P.D. Bos 758, Concrede, Wik BEZIT

FREE halp for nvantors! Mo charga for protection farms
and information ®it ANiiated inventors Foundalion
1-B00-5245-38A5

A HNEW IDEAT Proson! Your |daa To industry, Leam MHow
To Protect & Madced An kdea. Dficas Mationwsda Frea indo
1-B00-681-4332

FOR THE HOME

EMERGENCY WATER! Buld 8 unique smergancy waber
siorape system. Water, automatically r daiy. Plans
and instructions 29,95 ECS, Boa 1152 Draper, UT B4020-
1182

FORMULAS, PLANS, ETC.

FREE Lt Mosi Pralitabie Formudas. Research-P1, Box
291332, Diawie, FL 33329

GIFT SHOPPING

HUNDREDS DISTINCTIVE GIFTS, LOWEST PRICES,
100% UNCONDITIONAL GUARANTEE, FREE CATALOGS.
Hegab Trading, [AB) 516 Park Avenue, Planfiaid, MJ 07060

GO-KARTS, MOTORCYCLES

GO-KARTS, Minibikes & ATV's. Assombled, Kits, Pans,
Engines. Discount Pricas, Large Salection. 88 Page Catalog
£3.00, 218-357-5560, Kan World, Dopl. C.. 1488 Mentor Ave.,

%
:
3

GOVERNMENT LANDS
GOVERMMENT land now available for claim. Up to 160

scres/person. Free recorded message. (T0T) 448-1887
(4KZ3)

GOVERNMENT SURPLUS

DRUG RAID SEIZURES: Buy DOwi Cheap’ Cars, houses
boats, computers. Seitures. Box 51486-A, Onario. CA
917E1




GOVERNMENT SURPLUS |

BECOME A National Bidder on all Govermmen! Sumpius. |
Send 510.00 & SASE For Appiication & Available Surmplus Ta:
K. Morsa, P.O. Bex 580, Gold Hil, OR 97525

GOVERNMENT AUCTIONS - Your Area! Cars, frucks,
compulers, moral Must selll Call anytime: 1-B00-801-2212
axSPTO30.

HEALTH & NUTRITION

LOWER BACK PAINT? Find Out How To Cure it Fastill
Sand $7 95/SASE To: GPMI, 140F Kaarsing Pioay, Mansay,
NY 10852

SEE HOW THIS SCREENED ADVERTISEMENT CAUGHT
YOUR EYE—FOR AN ADDITIONAL §54.00 YOUR ADVER-
TISEMENT CAN ALSO LOOK LIKE THIS. REMEMBER TO
REQUEST A& SCREEN WHEN ORDERING YOUR ADVER-

HEARING AIDS

HEARING AIDS - GUARANTEED LOWEST PRICES| No

REDUCE Your Powar Bls
SASE To Sawngs, P.O. Box 818, Walkerawr, NC 27081

HEAT With Fuei? Minor Alteration Saves Millions of B.T.LL)
How? 5495 Ter W. Allan, 10152 Pollard Creek Fid.. Machan-
icsville. VA 23111

HELP WANTED

§
!

Easy Proguct - 'Work al homea. MNow
Hinng! Call immediagtety! 1-800-754-T060 Extansion 0560,

ASSEMBLE Ensy Products A1 Homa. Top Payl Guaran-
Imad. 1-800-377-6000 Ext, 7030,

lads Call (1) B05-B62-B000 Ext. B-20024

EASY Workd Excelent Pay! Assemiie Producis AT Fome
Toll Fra 1-(B00) 467-5566 Ext. 5034

FREE List, Overseas Stateside Joos. Zinkpo, Box 585,
Dearborm, Wi 48121-0585,

TOYS, Child Proguct Ideas Wanied You collect myaities,
wE pay Bxpanses. | -B00-574-4560

HONGKONG factory nosds several new products ior their

oversea buyers Send product weas dor royally evaluaion
Can produce xtlusvaly, Honghong Plastic Motal Products
Company, Box 88627, Kwunitong, Hongkong

BTARFISH Jewelry, Beautiful Goldplated Pendant, Ear-

fngs. §26.95. “Gifa From Sharon™, 908 Balgian Ave. Na. 1B,
Baumone, MD 21218

LOANS BY MAIL

BORROW S500-540,000! “Ovemighl” on Signature. Keap
Indafiniely! Action, Box 5400-A, Diamaond Bar, CA B1785

| T FEDERAL LOANS lor smail business now avalabis

1-800-T77-6342 for free datails

IMMEDIATE CASH LOANS! Bosrow $1,000-575 000 Re-
gardhess ol credii or mcome-No Colateral Asguired. SAME
DAY PROCESSING. Call Toll Fres 1-{B00)-452-0885.

MEED-A-Loan $500-5100.000 Bad Credit No Problam,
1-800-8417-3012,

SIGNATURE Loans Must Have Checking Account and

Sieacy Job, 1-B00-445-0680

QUICK Cash. No Collmeral, Mo Creca Check, Mo Front
Fons. (213) BA2-4269

BORROW 5100 - 3100,0001 No Collatenl. Personal. Datt
Consobdation, Business, Residantal - 1-800-244-8508,

MACHINERY, TOOLS & SUPPLIES

CNC LATHES. South Band, Emeo Masor. Free Cataiog.
Biue Ridge, Box 536-V, Hurncane, WV 25526-0536. (304)
5523538,

FOUNDRY SETS Supplies, Brochure $1.00. Pyrmad Prod-
ucts, 85357 Amarican Canal Rd, Néand, CA 92257 (B18)

| A54-a285

LATHES - INDUSTRIAL/HOBEY FROM 538000, MET-
ALS, SUPPLIES. CATALOG 52.00. CAMPBELL TOOLS
CO., 2100-0 SELMA RD., SPRINGFIELD, OHIO 45505,
1-513-222-8562.

4° METAL Cutling Laihe $120.15. Taig. 12418 Nightingals,
Chandier, AZ B5249.

OXYACETYLENE WELDING EQUIPMENT, Sneet metal
Iocss, Aluminum and 4130 tubing and sheet. Catalog 53.00

Cas 1-800-831-2945, Alexandar Asreplans Company, PO, |

Box 900, Gitin, GA 30224-0009

522984 Weekly Assambling Our Producis A1 Home. Tall
Frea 1-{B00) 333-3204.

HERBS - Yohimbing Pau d'Acro Others Calalog 51 00
{Refundable) “One Stop Ceanter” Jude Herbs, Box SE3PM,
Hurtington Staticn. NY 11748

HOBEIES & COLLECTIONS

PINBALL MACHINES! - Books, Parts. Catalog $2.00
MARCO, 5290 Pran Springs, Lexangton, SC 20073-8252,

HOVERCRAFT Plans, Kits. Inlormaticn $8.00 (Relund-
atve). SevTec, Box 848, Monnoe, WA 98272

FASTEST, CHEAPEST, QUIET HOVERCRAFTS Camiog
52.00 Box 281M, Cordova, IL 51242

~ HOVERCRAFT Plans Publications Catalog 5200 LAM.,
Box ITESS, Lansing, M 48508, BO0-213-2088

INVENTIONS WANTED

FREE Information Packet! Prafesssonal Patenting and Mar-
meting Services. New Product |deas with Frulm-rnu =1}
Schemaltics Profered But Mot Required. Concepl Networn
(BOO) BIS-2246 Exisnsion 197

INVENTIONS DEVELOPED & MARKETED - FREE -
PROTECTION CERTIFICATES US Patant Office Former
Examiner, Licensad Patent Engineer, Manutaciurers Repre-
sentbve Paimarl, Suite TOMPM, 233 Broadway, New York
NY 10279

CHC 30 Miling Machina From 53,495, PC-Contralled. Pro-
tofyping. Modeling. Industry or Hobbiest. Bebeat-Conirols,
10-B06-0340

BSEE HOW THIS SCREENED ADVERTISEMENT CALMGHT
YOUR EYE—FOR AN ADDITIONAL 854,00 YOUR ADVER-
TISEMENT CAN ALSO LOOK LIKE THIS. REMEMBER TO
REQUEST A SCREEN WHEN ORDERING YOUR ADVER-

MAGIC TRICKS, JOKES,
VENTRILOQUISM

VENTRILDQUIST Suppiies. Instruction. Infarmaton FREE] |

Dumnry Catalog 52.00. Maher, Bax 420-PM, Listieton, Col-
orada BO160.

FREE! Wond's Leading Hnualﬂ- Cataleg. 1800 Jokes,
Tricks, Scienca, Spons, Hobbees. Johnsor-Smith, F-01, Bran-
dentan, FL 34208-5500

PROFESSIONAL MAGIC CATALOG 53,00 Windsor, Box
4B0&T, Depl. PM3. Chicago, IL 60645

MAILORDER OPPORTUNITIES

MAILORDER Millionaire Reveals Moneymaking Secrets
Free. exciling cassatte. Mal Powsrs, 12015 Sharman Road,
Mo, Hollywsoed, Cafornaa 81605

MONEYMAKING OPPORTUNITIES

EARN Cash With Yow Computer, Free Detafs 1-800-309-
5022, (24HRAS)

CRAPS SYSTEM. Wins consmstenty. GUARANTEED!
Frse recorged indormation: 1-800-217-7711

82000 Waekly! Assambie Procucts Al Home, Fres infopai.
Unevarsal-PM, Box 350378, Brookhyn, NY 11238

POTENTIAL Eamings $10,000 Monthly Managing D00# -
Telaphone Mumbes Furnished Free - 1-800-870-3202

IT'S AMAZING! Guarantesd work assembin comparny
products @l hame, N Laponance NECESSAMY, COMpAny pro-
uiges. training. oetais $3.00 SASE. DAM Connsctions, 527 K
Anea Ave . Dapt. 388, Covina, CA 91722,

MAKE Mansy S :I'-; Pogs—Caliomin's Fastest Growe "
Wids Gamea, Trading Caps. Details 310-520-5187

EARN BIG MONEY! 70 Money Making Repors. §7.00
Elenice Demoura, P O, Box 207, Baston, M4 02123-0207

MUSIC INSTRUCTIONS & INSTRUMENTS

Phone 212-675-9083
ACCORDIONS, CONCERTINAS, Button Boxes, new,

SECRET REVEALED. Play Plano. 5 minutes/day FREE
Repan (B00) S25-8273

wary 133ER, Long Beach, CA 80803,

GEMERATOR FLASHLIGHT, USES NO BATTERIES;
3"%2" Squeers laver to ight, $3.95. Foster Gifts, 527 Rogers
Avarus, 13, Brooklyn, New York 112258

AMAZING Smokeiess Ashiray 519 15, Catalog $1.00 in-
ternabonal, 501 James Wy, Harrison, AR 72601

OF INTEREST TO ALL

IMPROVE YOUR MEMORY lor personal, business suc.
cess. Peg system and other powerful techniques. $10.00
UHL, 7210 Jordan, Suite 0, Cancga Park, CA §1303

~SEXUAL PERFORMANCE AFTER 40", For inormation
leave nodrass at BO0-443-6012,

FREE PRIVACY CATALOG. Cash ncome ihes

Sppdrtun
Satrel loans. New entity, Eden, Box 8410-PC, Fountain Val
by, CA G2728. 1-B00-X38-5484

GET A Major Cred Carg! Call LESCO 1-800-677-2228

HOW TO SURVIVE GUNSHOTS: Send $3.00 For Bulle-
proofl Vst Inlormaton Package. Retund, In Full, With Ower
Protak, 1814 Wes! Broadway 5. Madwmon, Wi 53713
B0B-221.3789

" HOW-To Videos. ALL Your interasts. Huge Selaction. NOT

AVAILABLE IN STORES! Big Catalog. Spur, Box 871-PM
Caolorago Springs, GO 80601

OLD GOLD & JEWELRY WANTED

TOP PRICE paid lar Gald, Sivar, Platinum, Diamonds.
Jewilry, Write for free indormation. Chicago Giold & Precious
Matals, 10 South Wabash, Chicago, 50603

PLANS, ELUEPRINTS, PROJECTS

SCROLL SAW PATTEANS Brochure “X° §1.00. Melson
Designa, Boa 422, Dublin, N 03444-0422

CHILD'S CHALKBOARD EASEL Plans 58,00 Dinnasn
Erileiprises, Box 518, Shrewsbury, MA 01545

FREE BO0F'S - Ou . Uniimited Income

- Free inlormaton Call {B14) 573-2067

FREE DEGREES! COUNSELING, SPIRITUAL, HYP- |

NOTHERAPY] MINISTERIAL LICENSE! P UL.C, Bax
ZTE265-M, Bacramanio, CA D5827

MODELS & SUPPLIES
1454 “5" SCALE 'I'H.I-l.'ﬂ]l.__ufgfﬂ Manulactuar, l::gtmq

a

PEDAL Car You Buld, With Compressad Air Regenerative

| Braking. Free Infa. 3PM Comp., 3810 60 PL, Kenosha, Wi

53142

PLASTICS

RAUBBER, plashc compounds, iaschnaques, sources Fres
indafmation: Castcralter, Box 185848 (A3). Memphis. TN
38186-0586

CASTOLITE Liqua Plasiics, Crystal clear, colors, Far cast
ing. embadding, coating. fiberglassing, reparing and repr-
ducing with our Mosd Masing supplios. Catalog $3.00 redund-




PLAYS, 3ONGS, MANUSCRIPTS

WE make your poalry into recoried songs. Movi Reconds,
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PRINTING

FOIL imprnting/LefiemrasaPubber Stamp Calalogs. Spec-
ity §2 00 Rafundable. Barco, Box 1011P, Bansarville, IL 60108

" ENVELOPES prnted. 57.95 per 50, Largs or small, Write
Davari, P.O. Box 1566, New Millord, CT 05776, (203) 355
G081

-msm s

PRINTING PRESSES, RUBBER 3TAMP
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OUTFITS

PRINTING Presses. Typs Supphes List $1.00. Tumnbaugh
. Machaniciburg, PA 17055

|

AUBBER Stamp, Leterpress, Photopolymes supply cata-
logs. 52 00 deductbls. Acrma/Star, 2221 M. Lister, Chacago, IL
BOE14.

TYPE for peinting and stampa. Catslog $2.00 deductible.
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PROFITABLE OCCUPATIONS

VIDED- “How To Succesd in A Homa Business & How To
Mrmize Your Tanes.” Send $38.95 « £3.75 SEH Ta: A. Solo
Compary, P.O. Box 591, Bailevie, M 481120501

FREE information Starier & Atermator Rebulding. Box 432
Seymour, TH 37885

AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY
FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE-
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO
CHARGE IT TO. ASK FOR DOROTHY NOLAN, 1 {800} 387-
SASAI1T) 840-318T, FAX: (212) 977-5415,

REAL ESTATE

NOATHERN IDAHO, 5-10-20 ACRES. Baautiful Moriwas!
Forest and Lakes Country. Hunling, Fishing, Recreation, Re-
tirpmgr, FREE Brochure. MATIOMAL ASSOCIATED PROP-
ERTIES, 1111-ME Sherman, Coeus o Alanae, (daho B3814.
(208} HB4-B181

BARGAIN HOMES—Foreciosad, HUD, VA, SAL Ballout
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RECIPES, COOKING, ETC.

REDUCED Fat Aecipss. 53.00 SASE. P.O. Box B1. Peliok.
TX 75068

FOUR AUTHENTIC CHINESE DISHES. 54.00 io: Recipes,

“THE SECRET IS IN THE BALCES,” Oven Drigd Jarcy, 2
Ditterant BBO Sauces For Chacken, Wings, Riba, Pork. 3
Recipes 52 D0SASE. Cl4) VincenL 4411 NW 8 Streel. Co-
conut Creek, Florida 33088

REMAILING SERVICE

FREE! REMAILERS LIST. AGENTS NEEDED. PS5, Box
20656, San Antonio, TX TEZ2S,

COMFIDENTIAL Andress. Forwarding Worldwioe. Voice-
mail, Mailpost, 24216 Pran, Chicago, 60645, (312) 764-0100
(B00) A90-3199

REMAIL Forwmarding & Sacrel Addresa 51.00. Lonrell, Bow
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RE-UPHOLSTERING VIDEO TAPES
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&30, Mayo. MD 21106 (410) B55-4225

FLAT ROOFS - NEW DR REPAIR. Arry sire. Rsvolulionany
resnboroed acrylic sysiam. Easy, sale, foolprood. Proven 25
yaars. We manufacture, consull, instruct. Free informaton
1-B00-722-T019, PMB Roolage, P.O. Box 20784, Lehigh
Valley, PA 186002-0784

SATELLITE - TV

FREE Catalog - Lowest prices world wide. SKYVISION,
1022 Frontier, Fangus Falls, MM 58537, 1-BD0-334-8455.

FREE DETAILS! Satelite sysiems, upgrades, program.
ming. ORBITEK, Box 284-M3, Bohermia, Mew York 11716
O264, 1-B00-885-4T28, 1-516-588-1282

PROFIT instaling Professsonal Business Satellite Talev-
sion Downlinks. VHS 520,85 + $3.95 5. JP, 11 Vesta Place,
PMSAT, Yonkers, NY 10703

LEARN Fow VIDEOCYPHER-I Cwners Get Souna With-
out Cotes. §19.95 MNassinan, Box 382M, A Linda, CA
B5ETA.

SCHOOLS

HIGH SCHOOL AT HOME, MO CLASSES. LOW MONTH-
LY PAYMENTS. INFORMATION FREE. EST. 1807. CALL

SCIENCE & CHEMISTRY

'EXPERIMENTER' LABORATORY CHEMICALS GLASS-
WARE, Catalogue $2.00. Established 1953 HAGENOW
LABORATORIES, 1302 Washington, MANITOWOC, WS-

CONSIN 54220,
SOLAR & ALTERNATE ENERGY

SOLAR POWERED PRODUCTS CATALOG 53.00. Sun

MAZ Saucers, Supressed Technalogy. Video $30.00, Cai-
alogun 53.00. Gemman Research Project, Box 7, Garman, CA
83243-0007

SPECIAL SERVICES

INFORMATIOM. On anything. Ferguson Ressarch Specal-
sts, 80-15 Woodside, Woodside, Mew York 11377,

STAMP COLLECTING

FREE Mint U 5 Commemoraires S8l 930-933. NO AP- |

PROVALS. Gibson, Bax 471, Williamaioen, M 08004-D450.
ONE! Two! Thres! Cant Stamp Approvals, lagardisss Cat-

FREE namgie ;.u-..: — o oftries

Biooerhedd. MI 48323,

50 DIFFERENT Oid U.S. batwean 1881 and 1839 - $1.00
Ed Rioush, Box 3734, Manalieid, Ohio 44907

3480 MicddmbeR, Wos!

45 DIFFERENT US AIRMAILS, Usad 52.00, Mint 515100,
Eberiing, Box 2216, Naptuna City, WU 07754,

10 OLD Mint U_S. Commesmonathves, 25¢! Approvals. Ghob-
al, Box 7429-P13, Otympia, WA DESOT

WORLDWIDE mixture. 250 stamps 25¢. Approvals. White,
Bowx 998-D8, Dynedin, FL 346670099

OLD LS. stamps on Bpproval. Sherman, Bex 15355E,

E
)
=
o
=1
-

STOCK MARKET INVESTING

MAKE MONEY IN STOCKS, Prolessional Methods Fe-
wealed. Amagzing Prolt Polensal. Free Information. 1-800-200-
3564, Oifer AA3

TOBACCO

CMIARS, Tobacco, Pipes. Chew. Frea Catalog. Ene To-
bacco Co., 1828 Euwcld, Cleveland. Onio 44115,

TOBACCD Growing Kits! 55.00. Lyngstad, 21141 Tth Av-
enue, Anoka, MN 55303

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.
Guaramsed Catalog $2.00 [Refundabla). Camalol, Dapl. 44,
Bax 65, Bristol, Wisconsin 53104

TOYS, GAMES, MITES, PUZZLES,

NOVELTIES

SEA-FLEET Great naval boardgame lor 2 players,
o adull. Plays low-skill or high-shill. Send §15.00 to:
ind., P.0. Box 2341, Cofumbus, OH 43218,

it

TV, VIDEOS & VIDED EQUIPMENT

WOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQGUIRES STATION
AUTHORIZATION.

WANTED MISCELLANEDUS

BUYING Tungstan Carbide, Moly. Tamalum, Gold, Sikver,

g
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WINEMAKING, BEERMAKING, ETC.

WINEMAKERS - Bearmakars: Frea Calakog Of Supphes
1-800-488-5444. Semplex, Box 11476, Minneapolis, Min-
masota 55411

FREE BEEAMAKING BOOK-Caaing. Fines! Equipment,
Ingradeeris. Fast Servical 1-B00-B52-8545

WINEMAKERS - BEERMAKERS Freo lllusiraind Catalog -
Fast Service, Large Selecton - VISA/Masiercard - (B00) B41-
T404 - Kraus, Box TA50-L, indepandence, Messour B40064,

BEGINNERS SPECIAL. Frea Catalog and GREAT
PRICES. Canl U-BREW 1-800-845-4441, Norih Myrtie Baach,
SC 295R2

DANDELION WINE Rescips. No Spacial Equipment. $5.00
With SASE . Whiners. P.O. Box 3506, Duluth, MM 55803

FREE Catalog. Sebastan Brewers. 7710 81 Avenue, Ve
Baeach, Florida 32667, 1-800-T80-5U05

GRAMDPA'S DANDELION WINE and GREAT MEXICAN
SANGRIA, Old Fevanes, Easy Find Dandelions. 2 Great and
Easy Aecipes, 52 00/SASE. C[3) Vincant, 4411 NW B Sireat,
Cocenul Creek, Flonda 33066

FREE. Homabrewer's Catalog. Brewery, 1300 Ouincey,
Minnaagolis, MN 55413, BO0-34T-4042,

WOMEN'S INTERESTS

ELVIS - 1-2-3 Untold Siory of his Discovery & Shart Auiob-
ography. Jamas Wood, P.O. Box 111867, Mashwille, TN
7222 $14.95 inchedes 5H

WOoOoD, WOODWORKING



PREVIEW

Coming Up In Fpputer.

Understanding The Internet

The Internet. You hear about it. You read
about it. But what is it? What do you get out
of it? Our cover story explains the Internet—
how it works, how you use it and how it will
revolutionize the way we communicate.

Spy’s The Limit

In the market for an umbrella that stops
bullets? Or a cigarette lighter that's a camera?
Gear once available only to government intelli-
gence agencies can now be bought by you.

Virtual Thrills

Hang out in virtual space, as the computer-
generated amusement park comes to your
neighborhood. The new virtual-reality games
and rides offer chills and thrills not possible
before. Here's what's in store.

The Great Outdoors
Our Annual Home Improvement Guide shows
you everything from building a backyard deck
to planting an herb garden to laying down a
stone walkway. And what backyard would be
complete without a spa or pool?

Secrets Of America’s Cup

The secret world of America’s Cup racing has
been kept under wraps—until now. Here's
the whole story on what really gives teams
the edge in the ultimate sailing challenge.

Sedan Shootout

The hottest cars in America are the small V6
family sedans. We put 10 of them—including
the Chrysler Cirrus, Ford Taurus, Honda Accord
and Toyota Camry—through our rigorous
tests to determine the leader of the pack.

FOPULAR MECHARNICS ([55% 24556
SR Bor o vewr B5600 for twn years. (anads orel o
Prulsliuthins Mud Proseet "

EY Flow §150, R A kb, L& GIR0]
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SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health



will hand YOU the keys.

When Staci Stipe WATCHED her dad drive up in his new Toyota Truck,
h!ll" tiillnll k“'ﬂ"ﬁ\' llﬁ'll.':l.l 'I‘H].'I:IIH‘.‘S. R.I':FI.‘T.'%TI.D:\: F['r Tr]llilll'itit':f' meant. r‘llirr ||||.I.
she was only live. All she knew was she WISHED it were HERS.

Twenty vears later, when she was able to get her wish,

SHE FULLY UNDERSTOOD the meaning.

“Over the last five years, we've heard
from OVER 70,000 Toyota Truck owners like
Staci. They've each SHARED their 100, 200

or 300,000-mile stories® with us, and as

{lirFi‘T!‘Hl as !:i-l{'l'l ]'I'Iil.f‘.‘il[l-r!l' i."i1 |I1l' one

The 'fr:quln Ix? Xirarab fj,\'

COMMON THREAD is Toyota's REPUTATION for RELIABILITY.

And now, we'd like to share a MILESTONE of our own. Toyota has been RANKED

the NUMBER ONE Truck Line in Customer SATISFACTION for 4 vears in a row,"*

Call 'I-HUH-'I'HE-'I'EL‘{;H! t*l'r'h.hi'l.l'!; your 100,000-MILE story with us.
15, R L ."T.
@@ TOYOTA TRUCKS
| Love \'l.']:;.llﬁuu Da l"lnr Me

C 1P Tamasia Noaor Sales, US4 Dne, P Kl 1 I ey o fowr thr sl loror sam
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